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Dear Guests...

Welcome to the 9th ISTEC -2018.

International Science an Technology (ISTEC) is international academic conferences for academics, teachers and
educators. They promote the development and dissemination of theoretical knowledge, conceptual research, and professional
knowledge through conferences activities, the conference proceedings books and TOJSAT Journal. Their focus is to create and
disseminate knowledge about new developments in these academic fields.

ISTEC conference is now well-known international academic event and the number of paper submissions and attendees
are increasing every year. This year our conferences have received more than 900 applications. The Conference Academic
Advisory Board has accepted approximately 600 papers to be presented in Paris, France.

We would like to thank Prof. Dr. Mehmet Ali YALCIN, Rector of Sakarya University and the President of the
Association of Quality in Higher Education Prof. Dr. Muzaffer ELMAS, for their support of organizing this conference.

We also would like to thank our distinguished guests, keynote speakers for their collaborations and contributions for the
success of these conferences.

And finally, we would like to thank to all of our participants who have presented their academic works in ISTEC Paris,
France.

Without their participation, ISTEC-2018 would, of course, have been impossible.

We would like to sincerely thank all of you for coming, presenting, and joining in the academic activities.

We would also like to thank all of those who have contributed to the reviewing process of ISTEC conference papers,
which will be also published in TOJSAT.

Finally, we would like to wish you all a successful conference, pleasant stay in Paris, France.

Thank you

July 18, 2018 - Paris, France
Coordinators
Prof. Dr. Aytekin ISMAN
Prof. Dr. Mustafa S. DUNDAR
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A “SUPER FOOD” FOR ALTERNATIVE NUTRIENTS: Spirulina Platensis
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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; Yazici 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; Araljo 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.
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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, Izmir-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).
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Graphic 1. Body weight of rats in Control and Experimental Groups (g).
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Garphic 2. Body weight gain of rats in Control and Experimental Groups (9).
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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.

Table 1. Haematological Indices (mean £ SE, n=30).
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Groups
Control Group SP-1 Group SP-2
Parameters (S. platensis-500mg) (S. platensis-1000mg)

Haematocrit (%) 39,91+1,10 36,55+1,34 34,7242,34
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/dl) 38,39+0,29 38,14+0,20 34,73+3,77
RDW (%) 15,11+0,34 14,1340,29 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) 252,19+8,37 257,32+16,07 259,44+5,82
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 17,46x2,35 21,48+1,79
LDL/HDL ratio 1,04+0,13 1,46+0,43 1,1740,17
TC/HDL ratio 1,2540,07 1,5240,14 1,4340,11
Total protein (g/dl) 5,63+0,18 6,06+0,20 5,54+0,08
Albumin (g/dl) 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 0,75+0,07 0,62+0,06 0,70+0,03

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
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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.

GEO5 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
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mortared together. The lateral forces from backfill is resisted by the weight of wall itself and due to their massive
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

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 8
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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/m2 |

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

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

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 9
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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.

15 kN/m? !

s
Figure 4. Most Critical Slip Circle

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.
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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 CO2 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

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 12



“ZISTEC

INTERNATIONAL SCIENCE AND International Science and Technology Conference, July 18-20, 2018 Paris,France
TECHNOLOGY CONFERENCE

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
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).

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
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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

CO2 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
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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. Conceptual Chemistry is to introduce chemistry to the conceptual
understanding of chemical principles. It is a well-known and famous statement for
chemistry that real life practices facilitate the understanding and appreciation of
chemistry concepts. Philosophy is worried with total views of the world, and
generalizations focus on the risk of producing individual generalizations. Some
theorists of science are interested in strange situations in which their reactions to
science involve all the actions of the past and present scientific public. The
productivity of study areas allocated to chemistry is very diverse.In this paper, we try
to give possessions parts of chemistry that can be theoretically diversity from subfields
of chemistry.

Keywords: conceptual chemistry, substances, chemical classification

Introduction
When someone talks about chemistry, it keeps him different from the other sciences. And when chemistry teaches
chemistry, they accept the concept of chemistry, which includes a complete list of research activities assigned to
chemistry (Schummer, 1997; Nye, 1989). Although Nye does not require certain decisiveness, he assumes some
general ideas about what is more important for chemistry. He also pointed out that the viewpoint of chemistry
should benefit simplify such a concept with theoretical tools by considering these risks. According to him, based
on extreme generalizations, blind avoid redeemed attitudes should help. And it should draw consideration to the
theoretical problems in chemistry, outside the reduction problems, and how much sciences investigation is
probable.
Schummer (1997) underlines that chemists working in quantum chemistry will accept most of their work as
conceptual chemistry. For him, it is simply a matter of quantum chemistry to be placed in an area that is not directly
concerned with chemistry and physics and other interdisciplinary fields.
Systematic Chemical Knowledge
Chemistry is first concerned with empirical substances and objects (Schummer, 1997). But the focusing is on
material aspects of the substances and objects. He stayed that it has a fixed exchange value within an economical
society, which analyse the empirical substances for being a coin. According to him, if the coin is antique, we need
to on the history of this tiny substance, and we should learn about its long antiquity from a traditional kingdom.
Chemistry is the greatest overall discipline of resources, in the intelligence that it offers the greatest overall system
of ideas (Duncan, 1981). He stayed that the impressions of general chemistry are appropriate to the discerning
about all empirical substances. According to Duncan, the landscape of scientific quantifiable properties be clean
only if we expand our every time considerate.
Schummer (1997) characterized material properties by focusing on a certain contextual factor:

o mechanical effects: mechanical property

e thermodynamic conditions (temperature, hydrostatic pressure): thermodynamic properties

e clectromagnetic fields: electromagnetic properties

e other chemical substances: chemical properties
According to the above characterization, it is easy to determine the standard conditions for each substance since
each assay context can be defined by each factor. If two or extra interest factors are collective, new "mixed"
material properties "types can be generated.
Cognizable Chemical Species
The usual explaining of ‘chemical substances’ or ‘pure substances’ gives the scientific view, that also the matter
of ‘pure material’ has a simple and good-distinct sense (Van Brakel, 1986). He noted that get an undefined
homogeneous things and control to find out which one is clean, and which one is diverse by researching observed
assets first. Of course, in this step, simple physical solid assets do not permit us to make a true decision. Brakel
presented a simple approach in this situation that whatever the resulting values of physical properties are
determined (Schummer, 1997). Today’s key technique to distinguish cleanliness of known materials is
spectroscopy that does not present a diacritic result.
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Chemical Classification Systems

Van Berkel made a classification of substances that if pure substances are determinate as the basic chemical
species, chemical classification divide pure substance into substance classes according to chemical similarities.
Here, great differences in physical properties is not important. We know that substance classification is not
hierarchical in chemistry. But, Van Berkel says, “it is always chemical similarity or dissimilarity, what the
classification is about. It is a simple reduction that we do not use sameness classes of the physical solid assets as
the principle of matter sorting. Finally we note that, chemically similar behavior makes them closer position
(Schummer, 1997).

In his famous book, Chemistry, Quantum Mechanics and Reductionism, Primas (1981) stayed that “One might
thing that today’s chemists notice a material as belonging to a positive material class, say to alcohols, by
spectroscopic incomes, i.e. by cultured electromagnetic possessions. A positive typical part of the IR- or NMR-
spectrum unmistakably discloses an alcohol, so that chemical possessions seem to be no longer significant”. Of
course, this detection is true which chemical assets are low important in chemical properties exercise. We
remember that a good strong relationship among certain chemical features of alcohols and certain characteristics
of spectra give us a good idea to select the later for checking (Schummer, 1997).
It is continuous developing scientific ring that the logical relations are a special undersized portion of philosophical
logic. In this section, chemistry has found its different and meaning ways to settle the classifier states (Schummer,
1997; Beretta, 1993). He also gives that chemical substance classifier gives us a certain kind of circularity, because
of the ideas of ‘chemical likeness’ and ‘material class’ determine each other that from the logical point of view.
Beretta made the following definitions for the classificatory situations (Schummer, 1997 and 2002):

e Ifchemically similar, the two substances belong to the same class of substances.

e Ifeach reacts under the same conditions to form product substances in a common substance class,

the two substances are chemically similar.

We add that the “substance class concepts” follow each other staying active.

Result

Subsequently, when discussed on the substances, they are considered to be the basic chemical species defining
them in empirical and theoretical ways. It is presented some views of the authors on the conceptual chemistry: It
was determined that basic chemical species are also pure substances with categories as the main way of chemical
classification. It was stated that the definitive concepts of the classes of the classes are carried out only in terms
of chemical similarity.
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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.

Powerful
Standard
Library

Efficient
Memory
Usage
GoLang
Mascot Is a
Gopher

Fastest
Compiling
Latency-Free

Figure 1: Why Go Programming Language?

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.
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Figure 2: What Programming Language Should You Learn ? (Learneroo, 2015)
1. Features Of Go Programming Language
Most important features of Go programming language are listed,;
e  Compile time is fast.
[ ]
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

To keep the GoLang simple, the following features commonly available in other similar languages are omitted in GoLang;

e  Type inheritance

e Method or operator overloading

e  Circular dependencies among packages
e  Pointer arithmetic

Generic programming

Scalability
Error Checks

Compiled Language

Golang Garbage Collection

Cross Platforms

Figure 3: GoLang Top Advantages
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Python Go
def adding(a,b): func adding(a, b int) int {
returna+b returna+b
}
Lambda using; Lambda using;
adding =lambda a,b:a+b adding :=func(a, b int) int {
returna+b
}

Figure 4: Python and GoLang Class Functions Using
2. Create, Compile Go Programs
package main

import "fmt"

func main() {
fmt.Println({"Hello, World !\nGo is fast™)

}

Hello, World !
Go is fast

Figure 5: First Go Program

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 macOS 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)

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.
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Furthermore, pipe and channel flows are the restricting cases of annular pipe flow. For a high radius ratio, the
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.
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Furthermore, the consequences also indicated that the buoyancy force decreases the Nusselt number while the
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 ZnO, 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 SiO,—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/ro=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 100%W- 50%W- 0%W-

property Uit 0%EG 50%EG 100%EG Si0:
Density, p kg/m® 997,1 1071,1 1132 2200
Specific heat, cp  J/kgK 4180 3300 2349 703
Dynamic viscosity, | 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, f§

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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oT
eff ar

®)

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,+2ks)-26 (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,®),

T
f(T,0)=(2.8217*102¢+3.917*10°%) (T—) +(-3.0669*10¢-3.3911123*10°%)

’ (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'm(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
e e (16)
Lpeﬁum
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.
160 - __Local Nusselt Number Variation sookocal Fanning Friction Factor times Reynolds Number Variation
*  This Study +  This Study
- Shah & London 180 + Shah &London |
140 -
1
120 f 6d
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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).
- The specificity: TN/ (TN + FP)

- Sensitivity: TP / (TP + FN).

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 36



“2ISTEC

INTERNATIONAL SCIENCE AND International Science and Technology Conference, July 18-20, 2018 Paris,France
TECHNOLOGY CONFERENCE

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.

(a) Panneau a détecter (b) Segments détectés

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.

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 :
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(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 OoOo~NOoOOTh, WNBE

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.
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: 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) > v2 & im(:,:,3) ./ im(:,:,2) > v2;

O©Co~NOoO 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

Technique | Temps moyen par image | Precision Exactitude | Spécificité | Sensibilité
Threshold1 0.1364s 14.6791% 97.5053% 97.6732% | 70.095 9%
Threshold?2 0.1526s 9.0567% 95.4536 % | 95.8943% | 79.9986 %

Table 1: table of results with threshold1 and threshold2.

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.

Résultats pour les fenétres et formes
We obtain these results with an average execution time of 2.1342s per image.

Images results

shapes Precision Exactitude Sensibilité
Windows 31.9978% 26.1959% 59.0956%
triangles 62.5551% 40.3409% 53.1835%
circles 12.6706% 8.6782% 21.5947%

Table 2: table of 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.
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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: An industrial valve is a device used to control, direct, and regulate the flow of gases,
liquids, and flowing solids. VValves are connected to pipes for the production or transport of
products and are important because once a failure occurs, the entire production is interrupted
or an accident occurs. Foreign matter, wear, cracks, scratches, sticking, operation defects may
lead to accidents. It is necessary to monitor the risk factors related to breakdowns and accidents,
and to take initial measures to minimize the damage in the event of a leakage accident. In this
study, environmental and failure data of industrial valves were analyzed. The monitoring
method was also derived through analysis of operation, failure and damage characteristics of
industrial valves. As a result, we developed a valve fault diagnosis and accident prediction
technique for preventive maintenance by selecting relevant sensors that can monitor the major
influential factors of the valve. This technology can not only prevent accidents, but also
minimize energy consumption by maximizing management efficiency.

Keywords: Industrial Valves, Monitoring Method, accident prediction technique, fault
diagnosis

Introduction

Industrial valves and actuators are devices that are used to control, direct, and regulate the flow of gases, liquids,
and fluid solids. Valves are bound to take post-Fordism because materials and structures are different, and their
use is very broad depending on the type of fluid to be controlled and their application fields are very wide, and
the proportion of the order production method of producing and supplying according to the customer's order is
very large. Valves are connected to pipes for the production or transport of products and are important because
once a failure occours, the entire production may have to be stopped.

As the environmental analysis of industrial valve devices, we studied the basic matters, the valve control method
based on the analysis of operating characteristics by valve type, and the current status of valve maintenance
management etc. In order to analyze the characteristics such as failure and damage, we reviewed the failure mode,
cause of failure, influence factor and related sensor for general valves and sliding valves and analyzed the causes
of accident and failure of industrial valves and causes of detailed failure. In a study on control direction for
accident prevention, we reviewed the collected data analysis based accident prevention technology, trends and
cases and developed the industrial valve monitoring method by dividing it into valve lifetime management
monitoring and valve self-function defect operation data monitoring.

Analysis of Environmental and Failure Statistics Data of Industrial Valves

In Korean plants, the maintenance of valves is carried out directly, and all the valves are opened and closed for
checking during the regular maintenance period conducted every two to three years without performing any
inspection during the process. At normal times, the inspection team conducts a leak check and does not conduct
opening / closing operation tests during the process operation. Most petrochemical companies entrust the
maintenance of various facilities to professional inspection agencies.

Most domestic city gas companies use ball valves and conduct their own maintenance by directly carrying out
opening and closing operation without entrusting the maintenance of these valves to an external agency. Some
city gas companies outsource the maintenance of valves and check through the opening and closing in a manner
of checking the torque values according to the management standards in the table below the presence of employees
when the service provider performs the inspection. As shown in the table below, opening and closing are not
carried out for checks in winter, and approximately 30% is opened / closed in summer to check the operation
status.
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Tablel: Criteria for maintenance of torque valves

Status Circle, T Form(kg - f/m?) Linear Form(kg - f/m?) Note

Good 0-9 kg-f/m? 0-9

Other company don't classify

Appropriate 10 - 19 10 - 19 valve handle form and
ppropri consider it bad that has 30
kg - f/m?or more torque
Check 20-29 20-34 value
Bad 30 or more 35 or more

Table2: Criteria for maintenance of torque valves

Valve Winter Summer Note

Torque value is not
BOX 10 % 30 % measured in Jan. and Feb.
due to low temperature

Buried 10 % 30 %

A valve is an essential element for the control of equipment and system, but opening / closing failure may be
caused by the connection gap from the stem to the ball during use, and foreign matter inflow, wear, cracks,
scratches, sticking, operation defects may lead to accidents. According to the results of a case study, 64% of the
failures are caused by seal leakage or operation defect, and most valve leaks and explosions occur during the
process of eliminating operation defects such as valve sticking at the installation site. It is necessary to monitor
the risk factors and to take initial measures to minimize the damage in the event of a leak accident. Gas safety
management needs to be advanced by establishing a monitoring system that has the effects of diagnosis and
prediction of valve status, regular monitoring of gas leakage, reduced valve maintenance costs, full cycle life
management etc.

From 2011 to 2014, three domestic valve manufacturers were investigated for failures and as a result, a total of
414 valve operation defects were confirmed. As shown in the figure below, it can be divided into seal leakage,
operation defect, paint defects, and other defects, and seal leakage was analyzed to be the most, 148 cases followed
by 122 cases of operation defect, 117 cases of paint defects, 27 cases of others. Three types of seal leakage,
operation defects, and paint defects accounted for the majority, 93% of defects.

m Seal leakage

® Operation defects W Ball valve
m Paint defects m Gate valve
etc. m globe valve
Check valve

Figure 1. Valve failure related statistics graph
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Monitoring Method based on Analysis of Valve Operation Characteristics

There are various valves, but typical examples of manual valves used in steam piping include globe valves, ball
valves, gate valves, butterfly valves, and so on. A ball valve has excellent opening and closing function. It can be
opened / closed by rotating the handle by 90 degrees and the pressure loss is small because a full port of the same
size as the inner diameter of the tube where the fluid flows is possible. Another feature is that the valve shaft can
be rotated 90 degrees to minimize leakage in the grand packing part. It is advisable not to use it to adjust the flow
rate while opening the valve little by little, except when the valve is fully opened or fully closed. The ball valve
uses a round shaped valve seat, and when used in a slightly open state, only a part of the valve seat is subjected to
force, causing deformation of the valve seat. When the valve seat is deformed, the sealing property is lowered and
leakage occurs. If operation data related to the use of a slightly open state is measured and stored, it is possible to
predict the leakage through the prediction of the risk of deformation of the valve seat (before the deformation of
the seat), and the time when the seat deformation occurs is predictable by the change of the rotational force of the
valve (when the seat deformation occurs) or there is a way to notify the safety manager if it is a little open to
remove this cause.

Open

Figure 2. Structure and Operation of Ball Valve

The globe valve can be widely used not only for controlling the flow rate but also for shutting it off. Since the
valve plug closes when it is in close contact with the valve seat and opens it falls off the valve seat, the flow
control is performed not by the opening area of the valve seat but by the lift of the valve (distance from the valve
seat).

It is characterized by the fact that the valve seat or valve is not easily damaged by the fluid even if it is used in the
semi-open state. In particular, globe valves with a focus on flow control include needle valves (valves for
protecting piping and pressurization facilities due to pressure rise). It should be noted that the flow path is S-
shaped, so the pressure loss is larger than that of other types of valves, and the valve stem (stem) must be rotated
a lot in order to open or close the valve, so leakage occurs frequently in the grand packing part. When the data
related to the number of times of opening or closing of the valve is monitored, it is possible to predict the leakage
through the prediction of the wear considering the material characteristics of the stamp. In addition, the valve
closes like a wedge while rotating, so it is difficult to identify where to close completely, and when the valve is
locked too much, there is a case where the seat surface is damaged.

L ¥ 17] m2of i
Heno) guof vl gy
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Close Open

Figure 3. Structure and Operation of Globe Valve
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Analysis of Characteristics such as Failure and Damage of Industrial Valves

Through the review and analysis of the failure modes, causes and effects of failure in general industrial valves,
related sensors that can monitor resulting influential factors were set up. The influence caused by each failure
mode was reviewed to examine the related sensors as shown in the table below.

Table 3 : Types, causes and effects of failure mode of general valves and review of related sensors

Failure mode

Cause of failure

Effect

Review of related
sensor

Seal leakage

@0 Embrittlement (ma
king it embrittled)
@0 Installation damage

@’ Wear

@ Surface damage
@ Distortion

@M Dynamic instabilit

y

@M Internal or external |
eakage

@M Internal / external
leak sensor

Worn or damaged poppet
seat

@ Wear of poppet /
seat assembly

@M Unsealed poppet cau
ses internal leak
@0 Low or irregular pre

@M Internal / external
leak sensor

Worn or damaged spool

@0 Poor adjustment

@0 Internal leakage

@0 Pollutant @D Pressure sensor
ssure drop
o Vibrat @0 Defective valve resp & Torque (turning fo
Damaged valve stem Vibration onse . rce)
@M Shock @M Open / Closed failur
o @M Sensor
@0 Pollutant @0 Internal leak senso

r

Valve piston fixing of main
valve body

@0 Pollutant

@D Lubricant shortage
@0 Bubbles in the co
ating film

@D Very high tempera
ture

@M Structural interfere
nce

@M Low or irregular pre
ssure drop

@M Reduced operational
response

@M Valve not moving

@D Pressure sensor an
d torque sensor

Broken or damaged spring
ends

@b Fatigue

@0 Failure to adjust or
maintain pressure

@M Pressure sensor

Inoperative solenoid parts

@0 Winding coil is o
pened

@M Poor alignment in
spool or poppet stem

@M Valve open / closed
failure

@0 Torque sensor

@M External leak sens

External leakage @ Pollutant @ Worn poppet stem or
. @D Fatigue
Cracked parts / housing 1 External shock &N External leakage @0 External leak sens
(parts cover) 1) Vibration or

www.iste-c.net

Copyright © International Science and Technology Conference (ISTEC) 44



“ZISTEC

INTERNATIONAL SCIENCE AND International Science and Technology Conference, July 18-20, 2018 Paris,France
TECHNOLOGY CONFERENCE

Development of Monitoring Method for Accident Prevention of Industrial Valves

A monitoring method was developed through analysis of environmental and failure statistics data, operating
characteristics, failure and damage characteristics of industrial valves. In the event of a valve failure or accident,
seal leakage and operation defects mostly occur, so a valve control method can be established based on 1)
monitoring valve life management related to seal leakage and 2) monitoring valve self-function fault action data
related to operation defects

As a valve control method through valve life related monitoring, normal leak data DB of each position sensor and
real-time statistical characteristic values (moving average, standard deviation, leak frequency, etc.) can be used to
determine the real-time leak sign or apply the data mining technique. When leakage monitoring is performed in a
closed space, there is a method to use data mining analysis (regression analysis, etc.) because there is a
characteristic that concentration at leaking increases in proportion to time. The technique selection can be applied
differently depending on the valve installation environment and the characteristics of the leak sensor, and
additional technology may be required.

Valve opening and closing angle can be used as a valve control method through valve self-function defect related
monitoring. When the data related to the number of times the valve is opened or closed is monitored, leak can be
predicted through the wear prediction (in the case of a ball valve) considering the material characteristics of the
stamp. Whether the valve is defective can be determined by analyzing the degree of deviations of the valve
position data. The method of monitoring the opening / closing torque of the valve can be predicted by comparison
of the torque data for each operation of the normal torque valve, and whether the valve is defective can be
determined by analyzing the degree of deviations of the torque data. Since the nonfulfillment of the control valve
occurs when the supplied pressure is lower than the pressure required to raise the valve plug, the method of
monitoring the internal pressure of the valve utilizes pressure differential data.

Conclusion

A monitoring technique for accident prevention was developed through the analysis and review of environment
and operation of industrial valve devices, analysis of characteristics such as failure and damage. In the analysis of
the environmental and operational data of the industrial valve device, the maintenance status, the failure statistical
data, and the valve monitoring method according to the operation characteristics analysis by the valve type were
examined. In the analysis of failure and damage characteristics, the main factors of monitoring were derived by
reviewing failure mode, cause of failure, influential factors, related sensors for general valves. In conclusion, we
developed the valve monitoring methods by dividing it into 1) monitoring the valve life management related to
seal leakage, and 2) monitoring the valve self-function fault action data related to operation defects. The developed
monitoring technique of the industrial valve will be applied to actual field in the future and will be evaluated for
applicability and feasibility. The introduction of ICT technology in petrochemical and gas plant fields through
these technologies can minimize energy consumption by maximizing management efficiency as well as
preventing safety accidents caused by leakage and leakage through automation and remoting.
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Abstract

The sequence of triangular numbers comes from a pattern of dots that form an equilateral
triangle. Each subsequent number in the sequence adds a new row of dots to the triangle. In
this work, we consider the new integer sequences which is formed by adding corresponding
numbers of the sequence of factorials and triangular numbers. We study on some algebraic
relations related to this sequences. The definition, recurrence relation and the exponential
generating function of this sequence are mentioned. Additionally, the relationships with the
other integer sequences of this sequence are investigated.

Keywords: Triangular numbers, factorials, recurrence relations
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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
course on time or want to follow again can access the courses recorded in the archive at any time, regardless of
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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.

LMS on Server

INT JET

&b

Figure 1. Distance Education working diagram

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

DATA BASE

DOCUMENTATION

74
COURSES

Figure 2: LMS (Learning Management System)
(https://ueytulms.files.wordpress.com/2016/12/Ims-e1422052431711.png?w=312&h=287)

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.
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COURSE OVERVIEW

No files available

Dashboard Timeline | Courses

Manage private files...
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Figure 3: Moodle LMS
1.2. Sakai LMS
M.L.T. (Massachusetts Institute of Technology) is a learning management system created by Sakai Foundation and
related volunteers as a result of the joint work of Indiana, Stanford and Michigan universities. Today, it is used by
many educational institutions for Distance Education purposes.
Sakai LMS is developed with Java Programming Language. It is an open source learning management system
created with the support of many people or institutions. Supports Windows, Linux, MacOS operating systems. The
current version of Sakai LMS is version 12.3.
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The following packages are required for Sakai installation.

e Java Development Kit 8 or higher (Java Development Kit - JDK)
Apache Tomcat 8 or higher as application server
Mysql 5.6 / Oracle database or Oracle 12¢ database management system
Sakai installation package files

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.

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. In this paper, we are focusing to give an overview of Zaremski’s study on the
energy scheme. Applicable relaying defines safety schemes which conform situations and
reason of actions created on the usual situations of the pattern. The modifications could
contribute to escape repeating of bad situations. Modifications may contain well changing
relay parameters, the recording of material for old way examination and statement
through the scheme. The electrical distribution scheme is correlated with the greatest
convoluted apparatuses in presence at many countries. Mechanical wonders in which a
composite pattern could impose severe harms. This requires damage anticipation at
safeguard patterns. It had a safety problem among volume to transport energy and the
mandate until last years. The safety patterns worked on reliability permitting the
interruption of shapes and modifiers with the drive of separating the harm part (Zaremski,
2012). In this paper, Applicable safety patterns for energy scheme safety will be
discussed, one of which is communication.

Keywords: Applicable relaying, safety pattern, energy scheme safety

Introduction
The technique of transporting energy to industries was one of the most complicated schemes in many countries all over the
world. Later, energy workers are enforced to the restrictions on the volume that could transport with the structure. That has
run to various alterations in the method of power circulation, specially a sophisticated approach in the schemes of defensive
spreading (Zaremski, 2012; Horowitz and Phadke, 2008).
Zaremski (2012) stayed which safety against reliability is an option completed to the modest of security forms. According to
him, this is the easiest method of safety in detaching a problem in the scheme. A melting argument is choice constructed on
the extreme current to be permitted. They noted which a melt below the minimum error present estimated. And, this type of
argument for a present above the maximum present estimated under normal operation (Zaremski, 2012).
Normal spreading and developments of scheme transmitting could provide positive impact in some areas (Vassel, 1991;
Zaremski, 2012). He pointed out which computer-based relays present safety workers’ important tackles. Vassel noted the
other useful advantages as below (Zaremski, 2012):

e They permit to transmitting that model could change

e  Scheme permit for the sorting of substantial that could be investigated

e  They permit for the sorting of substantial which could be investigated for potential difficulties.
Because of it advanced as a consequence of the overview of protecting materials, smart electrical materials and
announcement organizations, Applicable relaying is an important concept (Zaremski, 2012; Chapman, 2002). According to
Chapman, it allocates a safety pattern to routinely change transfer situations created on the usual settings of the energy
scheme safety. It has a special important and meaning which a transmit could be active in the dependability range grounded
on the position of pressure of the scheme in the current discussion of Applicable safety. The stress of the scheme could turn
out at the time it has a fuller capacity within a scheme with detached conveniences. This transmit could conform to the safe
lateral of the range to avoid the bad results when the scheme is strained. Also, Chapman noted which the transmit could be
conformed to reply in a reliable position to insulate shares of the scheme if the scheme was not stressed (Zaremski, 2012).

Applicable Safety Patterns

Shortfall in energy scheme safety performance are applied at both communication and delivery networks. Many factors are
the reason of which containing improved dispersion of dispersed generation, diverse functioning situations and extensive
zone conflicts (Abdulhadi at all. 2010; Horowitz at all. 2008 and Salman & Rida, 2001). Salman and Rida stressed which
continuing tolerable safety presentation is vital for a practical nifty net as the patterns confirm the dependable and harmless
procedure of the main scheme safety. Applicable safety spending advanced situation methods has been suggested as a
(Abdulhadi at all. 2010; Tholomier at all. 2009).

Applicable safety basically is dependent on adapting its performance created on the usual energy scheme situations
(Abdulhadi at all. 2010; McLaren at all. 2011). According to them, this reality increases some trepidations connected to the
rationality of applicable performance, the environment and extent of material essential for conclude the scheme and the
suitable pattern presentation (Abdulhadi at all. 2010). Applicable safety patterns are the outcome of the presentation of small
parts in defensive transmits. This safety patterns are increasing in position in the electrical energy schemes all over the world
(Zaremski, 2012).

Differential Safety

Zaremski pointed out which percentage dissimilarial safety of convertors determines the change among two current stages
which could be near to equivalent. This work operated by tapping the production of double current models in the same way
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by transmit which perceives current movement. When the both currents are same, the other current would go way to transmit.
The scheme includes the mismatch due to current transformer limitations (Zaremski, 2012).

The system built transmits could provide resolutions to the matters to rise the accurateness of function for a proportion
dissimilarly safety pattern. According to Zaremski, the chief mistake produced by incompatible relations is arbitrated by a
software could income the yield from the present convertor. But, current transformers don’t want to have currents which are
nearby to the positions. In this situation, current transformers could be selected based on their accuracy and their
incorporation limits to prevent some of the other issues. Moreover, he added which the computer could be registered
contributions on dissimilar portents getting on the unusual functions (Zaremski, 2012).

Communication

Zaremski (2012) stayed which material could be approved excessive detachments among substations rapidly and precisely by
extra material opinions than last situations. We know which inexpression and full circulation can go slowly communication
in the internet so patterns necessitating prompt message should need a devoted connection. According to Zaremski, snaps
from nearby position could enlarge the capabilities of dissimilarly safety outside convertor safety using an intranet.

He also pointed out which, the accurateness of the material arguments can be authorized over harmonized material group
using the internet. A precise period level provides for the organization of material reserved on a extensive zone. This can be
confirmed which the power quantities are not actuality documented if the voltage between two stations is dissimilar. In this
step, we need to add which all the out issues as the position withing current and power, leaving and entering current
designated usual procedure. We also point out which this doesn’t need instant act and van effort by full circulation on the
internet connection. But, such technological developments can decrease undesirable movements in protecting transmisions
(Abdulhadi at all. 2010; Zaremski, 2012; Catterson at all., 2011).

Result

In this study we focused to give general overview of the main lines of Zaremski’s (2012) study. By establishing the
supervisory zone, which is a clear method to help to transmit differentiate among an error situation and a weight
infringement, transmit could well respond to strained scheme formal deformities. We believe which the stressed scheme
conditions have established to be extra shared and would stay to develop more collective as energy scheme workers are
enforced to do additional applications. Also, at the time the idea is done properly it will not obtain more disrepute (Zaremski,
2012).
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Abstract: This work, the potential of using chitosan modified montmorillonite (CM) for
adsorbing malachite green (MG) was studied. Batch tests were carried out as function of contact
time, initial adsorbate concentration, initial solution pH and temperature. Adsorption rate was
initially rapid and the equilibrium was reached after 360 min. The dynamic data fit well with
the pseudo-second-order kinetic model (R%> 0.9999). An aqueous solution without controlling
pH shows no effect on the MG adsorption. The Langmuir model agrees very well with the
experimental data (R?>0.9900). On the basis of the Langmuir analysis, the maximum adsorption
capacities were determined to be 322.58 mg/g. The negative values of Gibbs free energy
indicate the spontaneous nature of the adsorption. It is suggested that the adsorption is likely to
be chemical adsorption.

Keywords: chitosan modified montmorillonite, malachite green, adsorption, kinetics, isotherm

Introduction
Water pollution from dye contamination in natural stream in Ubon Ratchathani province, Thailand is one of

significant problems. The problem gains more serious due to the rapid growth of household scale textile industries
to meet increasing population and exporting demands. There are two types of dye such as natural and synthetic
dyes which are usually used in dyeing process. The synthetic dyes are preferred because of their bright and lasting
colors, resistance to heat and light and ease applications. After finishing dyeing process, approximately 40% dye
amount is left in water body and usually find their way into nearby rivers and/or spaces under houses. The synthetic

dyes are high water solubility, heat and light resistance and low biodegradability (Chuah et al., 2005). High amount
of accumulated synthetic dyes in water support can cause unsightly scenery, obstruction of light transmission into

water body and being harmful to humans, animal, and aquatic life. Therefore, it is very important to remove the

synthetic dyes from wastewater before discharge. In order to persuade the villagers in household scale industries
concern water pollution and pay attention to wastewater treatment, the treatment methods should be simple, fast

and low cost. Adsorption technology is one of treatment methods which can achieve those suggestions. Adsorption
process is the adhesion of dye molecules, adsorbate, from wastewater to a solid surface, adsorbent.

The activated carbon is a well-known adsorbent and widely used in dye removal from wastewater; however, the

commercial activated carbon is expensive due to high energy consumption during its preparation. Recently,
alternative ways to develop composite adsorbents from natural materials as modified mineral clay also exist to

decrease the cost. The composite materials that have received considerable attention to use adsorbent for dye
removal are chitosan immobilized montmorillonite clay (CM) (Umpuch and Songsak, 2013). Montmorillonite
(MMT) is a natural mineral and high support in Thailand. MMT is a lamellar structure composed of an octahedral
sheet of alumina sandwiched by two tetrahedral sheets of silica. The individual crystals of MMT are interacted by
van der Waal force hence water can intervene, causing the clay to swell. The MMT layers has negative charges,
which normally adsorbs high amounts of cationic species due to an electrostatic attraction (Wibulswas, 2004).

In addition, chitosan (CTS) is a linear polysaccharide composed of deacetylated unit and acetylated unit. It is made
from deacetylation of chitin shells of shrimp and other crustaceans with sodium hydroxide. The amino group in
CTS is water-soluble and a bioadhesive, which readily binds to negatively, charged surface (Lim et al., 2015). It
also highly adsorbs both anionic and cationic species such as heavy minerals, dyes, and oils from the water (Yong,
2015). On the other hand, the application of CTS in wastewater treatment has a limitation, which is insoluble in
water and organic solvent at neutral pH and alkaline medium. The limitation can be overcome by immobilization
of CTS onto MMT. In addition, the immobilization causes improvement of mechanical and material properties of
CTS. It has been proven that the chitosan modified montmorillonite is effective for organic compound adsorption.
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However, the adsorption of cationic dyes by chitosan modified adsorbent is seldom studied.

This study focused on preparation of CM, which is a novel material for MG, a cationic dye, removal from aqueous
solution. Experiments were carried out as function of contact time, initial dye concentration, initial solution pH
and temperature. Also, the dye removal efficiency of CM was determined by single-stage batch adsorption tests
including kinetic model, adsorption isotherms and thermodynamic study.

Materials And Methods

MG supplied by Aldrich, Ireland was used as an adsorbate. Distilled water was employed for preparing all the
solutions and reagents. MG has a molecular weight of 364.91 g/mol, which corresponds to chloride salt
(C23H25CIN2). A stock solution of MG was prepared by dissolving 1.0 g in 1 L of distilled water, and the solutions
for adsorption tests were prepared from the stock solution to the desired concentration by successive dilutions.

The commercial MMT clay was purchased from Thai Nippon Chemicals Industries Co., Ltd., Thailand, and used
without further purification. The chemical composition (wt.%) of MMT was SiO; (56-60%), Al,03 (16-18%),
Fe203 (5-7%), Naz0 (2.4-3%), MgO (1.5-2.0%), CaO (1.9-2.1%), K»03 (0.3-0.5%) and TiO; (1.2-1.5%), CaO
(1.9-2.1%), K203 (0.3-0.5%) and TiO (1.2-1.5%). The cation exchange capacity (CEC) of MMT was 0.8 meq/g,
a value provided by the supplier.

CTS solution was prepared by dissolving 0.5 g in 50 mL of 5%vV/v acetic acid, designated as sol. Then, Agitation
at 200 rpm was allowed for 3 hours at 60°C using an orbital shaker. The sol was left naturally to meet 30 °C.
Subsequently, 6.0 g of MMT was added and agitation at 200 rpm was applied again for 24 hours at room
temperature. Afterwards, the obtained particles, chitosan modified montmorillonite (CM), were filtered with a
microfilter (Whatman, UK), washed with distilled water several times to remove superficially retained CTS, and
dried in an oven at 70 °C until weight being constant. To have uniform modification and reproducible results, the
CM particles were sieved (100 mesh) before use for adsorption studies. All adsorbents were packed in plastic bags
and stored in desiccators for further use.

The batch sorption experiments were carried out in a set of Erlenmeyer flasks (250 mL) by agitating desired
amounts of CM particles with 100 mL of dye solutions of desired concentration and pH, in an isothermal shaker.
A series of adsorption experiments were investigated in different operating conditions related to the contact time,
initial MG concentration, initial solution pH and temperature. First, the effect of contact time was investigated. A
series of 250 mL Erlenmeyer flasks containing 100 mL of the 200 mg/L MG solutions were mixed with 0.1 g of
CM. These flasks were closed with paraffin to avoid evaporation. Then horizontally shaking at 200 rpm was
allowed. The samples were measured at a certain time interval. Secondly, the effect of the initial solution pH was
carried out in the same manner with the first experiments but varying the pHo of 200 mg/L MG solution from 2.0

to 10.0 and agitation time was fixed at 24 hours. Thirdly, the effect of initial MG concentrations was carried out
in the same fashion with that in the second experiment, but the initial concentrations were varied in a range of 200

to 400 mg/L of MG solution (pHo = 2.0) and the contact time was assigned at 24 hours. Finally, the effect of
temperature was investigated by repeating the first and second experiments but investigating at other temperatures

such as 35, 45 and 55°C (Umpuch and Jutarat, 2012).

The collecting samples were filtered by micro-filter to remove adsorbent particles. The MG concentration in the
filtrate was analyzed by measuring absorbance using UV-Vis Spectrophotometer at wavelength corresponding to
the maximum absorbance for MG of 611 nm. The absorbance values were converted to MG concentration by
calibration curve. The MG adsorbed quantity and the removal MG percentage (%MG Removal) were calculated
using the following equations:

_ \ (CO B Ct) (1)
v m
% MG Removal = % x100% )

0
where ¢ (mg/g) is the quantity of MG adsorbed per unit mass of adsorbent, Co (mg/L) is the initial MG
concentration, C; (mg/L) is the MG concentration after adsorption, m (g) is the mass of adsorbent, and V (L) is
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the volume of aqueous solution.
Results And Discussion
The effect of contact time on the instantaneous adsorption capacities of MG by CM, q, is shown in Fig.1. The dye

uptakes sharply increased in the first 5 minutes and then gradually increased until reaching a constant. The rapid
rate in the initial stage was probably due to the abundant availability of active sites on the external surface of the

CM particles. The adsorption rate gradually increased in the later stages because of the reduction in available active
sites. The saturation of MG molecules on the CM was addressed at the final stage. The equilibrium time required
for the adsorption of the MB was approximately 360 min.

To find the mechanism controlling the adsorption process, pseudo-first-order and pseudo-second order reaction
equations were used to check the experimental data. The g: (mg/g) is the amount of MG adsorbed at time t. The

pseudo-first order kinetic model is normally applicable for only the initial 30 minutes of adsorption process. If the
diffusion rate of adsorbate across the boundary layer to adsorbent surface is at a rate of limiting step, the kinetic

data are well fitted to the pseudo-first order model (Lagergren and Svenska, 1898). It is generally expressed as
follows:

In(qe _qt)zlnqe _klt (3)
where ki1 (min?) is the rate constant of first-order adsorption.

The pseudo-second order reaction equation was proposed in 1995 (Ho and McKay, 1998). If the chemical sorption
is the rate-limiting step, the experimental data follow the pseudo-second order expression according to Eq.(4). It
is expressed as:
t 1 1
—=———+—t
g K0 Q. @)

where k2 (g/(mg.min)) is the rate constant of second-order adsorption.
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Figure 1. Effect of contact time on the adsorption of MG onto CM: influence of temperature.
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Table 1 Constants from pseudo-first and pseudo-second order reaction equations for MG adsorption on CM

Model Parameters T(°C)
35 45 55
Qeexp(MQ/Q) 215.11 214.42 214.52
Pseudo-first order ki (min) 0.0061 0.0018 0.0021
Qe.cal (MQ/Q) 3.85 5.41 6.14
R? 0.1342 0.0261 0.0349
Pseudo-second order k2 (g9/(mg*min)) 2.07x10°° 1.68x102 1.11x10°°
Qe,cal (MQ/Q) 217.39 217.39 217.39
R 0.9999 1.0 1.0

The calculated values of geca (Table 1) from the pseudo-first-order reaction equation was dramatically lower than
the experimental value (gexp). The linear plot of t/q. against t according to Eq. (4) was observed. The constant k»
and the corresponding linear regression correlation coefficient values, R?, are given in Table 1. As the values of

R? were limited to unity (R2>0.9999), the adsorption data conform to the pseudo-second order reaction equation.
This indicated that the rate of limiting step was the formation of chemical bonding between the MG and the

dissociated functional groups on the surface of the CM.

The activation parameter was determined by the Arrhenius equation. The slope of the plot of log k2 vs. 1/T can
then be used to evaluate the activation energy, Ea, according to equation (6). The Arrhenius equation is expressed
as:

logk, =log A— E_T_ (6)

where E, is the activation energy (J/mol) and A is the Arrhenius factor (g/(mol.s))

The experimental results obtained gave E, = +26.07 kJ/mol for the adsorption of MG onto CM. Low E, values
(<42 kJ/mol) indicates diffusion control processes, and the higher E, values (>42 ki/mol) indicates chemically
controlled process. In this study, low value of the E, indicates that the adsorption process of MG adsorption on
CM might be a diffusion control process.

120

100 - | | | | |

80 -

60 -

% MG Removal

40

20

Figure 2. Effect of initial solution pH on the adsorption of MG onto CM.

The effect of initial solution pH on the equilibrium adsorption capacities of MG by CM is shown in Fig.2. The
results of adsorption experiments with MG cations at different initial pH without pH-control during the adsorption
process. It shows no differences in adsorption capacity. The differences between these pH-values are rather small,
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which explains the similarity between percent MG removal regardless of initial solution pH. The results was also
found in literature (Benavente). However, the effect of pH on the adsorption should be further studied under the
controlled pH condition.

The study of adsorption isotherm is fundamental and plays an important role in the determination of the maximal
capacity of adsorbent. Adsorption isotherm of MG on CM, which is the plot of equilibrium MG concentration in
solid phase versus that in liquid phase, was illustrated in Fig.2.

Well-established isotherm models such as Langmuir and Freudlich isotherms usually are correlated the
equilibrium data. For the adsorption on almost homogeneous surface, generally the Langmuir equation applies
because the interactions between adsorbed molecules are negligible. The Langmuir equation is most often used to
describe equilibrium sorption isotherm (Anwar et al., 2010) which is valid for monolayer sorption with a finite
number of identical sites. The linear form of Langmuir isotherm is given below.

C _C 1 )

qe qm I<Lqm

where qm (mg/g) is the maximum sorption of monolayer, C. (mg/L) is a final equilibrium concentration of
cadmium, qe (mg/g) is the MG adsorbed per unit weight of the CM at final equilibrium concentration, and K.
(mL/g) is the Langmuir constant related to the affinity of binding sites.

The essential characteristics of the Langmuir isotherm can be expressed by means of "R " which is a dimensionless
constant referred to as a separation factor of equilibrium parameter. The Ry is defined by

Ro—— L ®)
1+ K. C,

This parameter suggests the type of isotherm is irreversible (R.=0), favorable (0O<R <1), linear (R =1), or
unfavorable (R.>1). As can be seen from Table 2, the R, values are between 0 and 1.0, indicating that the
adsorption of MG onto CM is favorable.

400
350 -

300 || A, /

150 -
—e—35C
100 - —e—45C
55C
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0 T T T
0 50 100 150 200

C. (mg/L)
Figure 3. Adsorption isotherms of MG onto CM: influence of temperature of 35, 45 and 55°C.

The widely used empirical Freundlich equation based on sorption on a heterogeneous surface is given by
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1
log(g.) = l0g(K.) +10g(C,) ©)
where K (mgt¥".L¥"g1) and n are the physical constants of the Freundlich isotherm. The Kr and n are the
indicators of adsorption capacity and adsorption intensity respectively (Salleh et al., 2011).

The results showed the Langmuir isotherm was better fitted to the experimental data for MG indicating that the
monolayer of MG molecules covers along the CM surface. Table 2 shows the monolayer capacity of absorbed MG
onto CM was 322.58 mg/g at 35 -45 °C and 277.78 mg/g at 55°C.

Table 2: Isotherm constants and correlation coefficients for the adsorption of MG on CM at different

temperatures
Model Parameters T(°C)
35 45 55
Langmuir gm (Mg/q) 322.58 322.58 277.78
isotherm K. (L/mg) 0.449 0.838 157
RL 0.005-0.01 0.003-0.006 | 0.002-0.003
R? 0.9842 0.9944 0.9944
Freundlich Kr (I/9) 258.79 244.74 257.70
isotherm n 2451 16.23 37.74
R? 0.6998 0.6957 0.2

The effect of operating temperature on the instantaneous and equilibrium adsorption capacities of MG by CM is
shown in Fig.1 and 2. The increase of temperature in the system caused a slight decrease of the adsorption capacity.
This result was in accordance with those observed in the previous literature (Yan et al., 2007). Thermodynamic
parameters can be determined from the variation of the thermodynamic equilibrium constant K. with temperature.

AG° =—RTInK_ 9)

where R is the universal gas constant (8.314 J/mol.K) and T is temperature in Kelvin. The average standard
enthalpy change (AH® and the standard entropy change (AS°) are determined from the Van't Hoff equation
(Umpuch and Sakaew, 2013).
AH® AS°
+
RT R

InK, = - (10)

As seen in Table 3, AG? shifted to a less negative value when the temperature increased suggesting the adsorption
occurred less spontaneously at higher temperature. The positive value of the enthalpy change (AH’) indicated that
the sorption was an endothermic process. This also suggested that the adsorption process takes place with energy
consumption. The positive value of entropy change (AS") corresponded to a decrease in the degree of freedom of
the adsorbed species. However, a little change of entropy can be observed showing that CM did not change
significantly because of adsorption.

Table 3: Thermodynamic parameters for the adsorption of MG on CM

www.iste-c.net

T(°C) Ku AG® AH° AS°
(L/mol) | (k3/mol) | (k3/mol) | (I/(mol.K))
35 0.449 -2.05 +52.55 +2.37
45 0.838 -0.47
55 1.57 +1.23
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Conclusion

The immobilization of chitosan onto montmorillonite clay caused a presence of biopolymer, which is cationic and
anionic active sites on the external surface of the precursor enhancing adsorption capacity to MG dye. The MG
uptakes rapidly increased in the first 5 min and achieved equilibrium at 360 min. The sorption of MG is pH
independent. The sorption process is well described by Langmuir equation. The kinetic study demonstrated that
the adsorption kinetics followed pseudo-second order kinetic model. The activation energy of +26.07 kJ/mol was

determined. The calculated AH®, AS® and AGP° suggested that the adsorption was endothermic and spontaneous.
From the above results, the CM was an effective adsorbent for the removal of the cationic dye from synthetic

effluents.
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AGIRLIKLI ERKEN VE GEC BITIRME MALIYETLi COK MODLU
KAYNAK KISITLI COKLU PROJE CiZELGELEME PROBLEMI
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Ozet

Birden fazla projeyi yonetmek zorlu bir karar verme siirecidir, bu ortama bir de faaliyetlerin
¢ok modlu olma durumu eklendiginde zaten NP-Zor sinifta yer alan problem iyice zor hale
gelmektedir. Bu galismada, kiiciik bir atdlyede iiretilen mutfak projelerini ¢izelgelemek adina
dorder faaliyetli ii¢ projeli ok modlu kaynak kisitli goklu proje cizelgeleme problemi igin bir
model dnerilmistir. Onerilen modelde her bir faaliyetin iki moda sahip oldugu varsayilmistir.
Her modda ise iki farkli kaynak tiiriiniin kullanimt s6z konusudur. Modlar arasinda degisim
yapilmasinin maliyeti vardir ve proje teslim zamanlarinin 6nceden bilindigi varsayildig: igin
erken ve ge¢ bitirme maliyetleri de olusabilmektedir. Calismada problemin matematiksel
modeli verilmistir. Modelde amag, agirlikli erken ve geg bitirme maliyetleri ile mod degistirme
maliyetlerinin toplaminin minimize edilmesidir. Onerilen model, ele alnan gizelgeleme
problemi i¢in farkli senaryolar g6z 6niine alinarak GAMS optimizasyon programinda ¢oziilmiis
ve elde edilen sonuglar umut verici bulunmustur.

Anahtar Kelimeler: Kaynak Kisith Proje Cizelgeleme, Coklu Proje, Coklu Mod, Erken
Bitirme, Geg Bitirme

MULTI-MODE RESOURCE-CONSTRAINED MULTI-PROJECT
SCHEDULING PROBLEM WITH WEIGHTED EARLINESS AND
TARDINESS

Abstract

Managing more than one project is a challenging decision-making process, and the problem

that is already included in the NP-Hard class becomes more difficult when the multi-mode

nature of activities are added. In this study, we propose a model for the multi-mode resource-

constrained multi-project scheduling problem with three projects each with four activities in

order to schedule kitchen projects produced in a small job-shop. In the proposed model, it is

assumed that each activity has two modes. There are two different types of resource in each

mode. There is a cost to change between modes, and earliness and tardiness costs can occur as

project due dates are assumed to be known in advance. The mathematical model of the problem

is presented in the study. In the model, the objective is to minimize the sum of the cost of mode

changing with earliness and tardiness costs. The proposed model is solved by GAMS

optimization program by considering different scenarios for the scheduling problem and the

obtained results are found promising.

Keywords: Resource Constrained Project Scheduling, Multi-Project, Multi-Mode, Earliness,

Tardiness
Giris
Proje cizelgeleme problemleri, projelerin zaman, kaynak, oncelik iliskisi, 6zel istekler gibi kisitlarin1 dikkate
alarak optimum ¢6ziimii arar. Onceleri kaynak kisitsiz &rneklerle baglamistir. Kaynak kisith proje gizelgeleme
problemleri ise literatlirde ¢ok kez ¢aligilmistir. Daha sonralari problemin ¢ok modlu, ¢ok projeli, ok amagl vb.
gibi uzantilari tiiretilmistir.
Kaynak kisitli proje cizelgeleme problemi (KKPCP), kisith kaynaklar kullanilarak bir projeyi olusturan
faaliyetlerin, oncelik iliskilerini ihlal etmeden amag islevini optimum yapacak sekilde cizelgelenmesidir.
Problemin temelini olusturan varsayimlar agsagidaki gibi siralanabilir (Ulusoy, 2000:4):

o  Faaliyet slreleri 6nceden bilinir.

Faaliyetlerin birim zamanda kaynak kullanimi sabittir.
Bir faaliyete atanan kaynak faaliyet siiresince o faaliyet tarafindan kullanilir.
Baslatilan faaliyetler kesintisiz bitirilmek zorundadir; ara verilemez.
Faaliyetler iptal edilemez. Proje agindaki her faaliyet gerceklestirilmek zorundadir.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 60


mailto:mruhlusarac@erciyes.edu.tr
mailto:caliskan@erciyes.edu.tr

“ZISTEC

INTERNATIONAL SCIENCE AND International Science and Technology Conference, July 18-20, 2018 Paris,France
TECHNOLOGY CONFERENCE

Kaynak kisitli birden ¢ok projenin ¢izelgelenmesi uygulamadaki ger¢ek durumu yansitmasi bakimimdan énemlidir.
Nitekim, farkli santiyelerde is yapan bir insaat firmasi bu santiyelerin tamaminda kisitl kaynaklarimi ortak
kullandigindan, ¢oklu proje ¢izelgeleme ortaminda goriinmektedir. Ayni sekilde, bir otomotiv firmasinin ayni anda
birden fazla iiriin gelistirme projesinde ortak ve kisitli kaynaklarimin kullanildigi ortamin planlanmasi da kaynak
kisitli birden ¢ok projenin ¢izelgelenmesini gerektirir (Ulusoy, 2000:20).

Lawrence ve Morton (1993) agirlikli geg¢ bitirme maliyetlerini minimize eden amag fonksiyonlu ¢oklu KKPCP
tarif ederken, Chiu vd. (2002) toplam proje gecikme siirelerini minimum tutan ve indirgenmis nakit akiglarini
kullanan kaynak kisitli ¢oklu proje ¢izelgeleme problemini incelemiglerdir. Bir bakir madeni bakim 6rnegi ile cok
projeli KKPCP ¢alisan Chen (1994) proje tamamlamada gecikme maliyetlerini de hesaba katarken, Lova vd.
(2000) cok projeli cizelgelemede ¢ok kriterli bir sezgisel gelistirmisler ve ilk kriterleri zamanla ilgili olup ortalama
proje gecikmesini baz almiglardir. Kolisch (2000) coklu, biiyik olgekli, siparige gbére montajlarin oldugu
¢gizelgeleme problemini diisiinerek KKPCP ¢aligip amag fonksiyonunda agirlikli gecikmelerin toplamini minimize
etmek isterken, ¢oklu proje cizelgeleme icin genetik algoritma ©neren Gongalves vd. (2008) algoritmanin
tanimladig1 gecikme siirelerine dayanan aktif ¢izelgeler hazirlatmiglardir.

Cok modlu problem tlrinde bir faaliyet, bir veya daha fazla stire-kaynak gereksinimi kombinasyonundan biriyle
yapilabilir. Her faaliyet belirli bir modda bir kez baslatildiginda tamamlanana kadar secgilen mod degistirilemez
(Mori vd. 1997:134). Temel ¢ok modlu kaynak kisitli proje ¢izelgeleme probleminde amag, 6ncelik iliskileri ve
kaynaklarin mevcut miktarlarin1 dikkate alan kisitlarin bulustugu minimal bir tamamlanma zaman ¢izelgesine
ulagmaktir.

Cok modlu KKPCP calisgan Neumann vd. (2002) proje siiresi, maksimum gecikme, agirlikli gecikme gibi
fonksiyonlari incelemislerdir. Lorenzoni vd. (2006) ise ¢ok modlu KKPCP olan bir gercek hayat gemi problemi
i¢in diferansiyel gelisim algoritmasi uzantisi {izerinde ¢alismislar, ilk asamada ise erken ve geg bitirmeyi minimize
eden gemilerin ideal varig zamanlarim belirlemislerdir. VoB ve Witt (2007) ¢alismalarinda bir gergek hayat ¢ok
modlu ¢ok projeli ¢izelgeleme problemi igin agirlikli gecikmeyi minimize etmeye ¢alismiglardir. Bu ¢alismalarin
haricinde; Dumond ve Mabert (1988) tarif ettigi modelde toplam gecikmeden bahsetmis, Nudtasomboon vd.
(1997) KKPCP modelinde gecikme i¢in ceza maliyeti kullanmis, Viana ve Sousa (2000) KKPCP icin faaliyetlerin
agirlikli gecikmesini minimize etmis, Vanhoucke vd. (2001) probleminde toplam agirlikli erken-ge¢ bitirme ceza
maliyetlerini minimize etmeyi hedeflemis, Achuthan vd. (2002) probleminde projelerin erken ve ge¢ bitirilmesi
durumunda ceza maliyetlerini kullanmis, Ballestin vd. (2006) yine toplam gecikmenin minimize edildigi problemi
caligmig ve Nadjafi (2014) problemine ilgili erken-ge¢ bitirme maliyetlerini minimize etmeyi de eklemistir.

Materyaller ve Metotlar

Bu caligmada, faaliyetleri birden fazla moda sahip, birden fazla kaynagi olan kaynak kisitli birden ¢ok projenin
ayn1 anda tiretim ortaminda bulundugu bir gizelgeleme probleminin, agirlikli erken ve ge¢ bitirme maliyetleri ile
mod se¢im maliyetlerini minimize edecek dogrusal programlama modeli 6nerilmistir.

Kigk bir atélyeye belirli bir ddnemde gelen i¢ mutfak projesinin ve bunlarin ikiser moda sahip dérder faaliyetinin
islem siireleri, mod se¢cim maliyetleri firmanin gecmis yillardaki gézlem ve deneyimlerine gore belirlenmistir.
Teslim stireleri, erken ve ge¢ bitirme cezalar1 ise miisterinin, projenin ve iiretim ortaminin sartlari olciisiinde
isletme yonetiminden temin edilmistir. Uretimde kullamlacak iki farkl1 kaynak kullanilabilir durumdadir.
Problemin temel varsayimlarina su sekilde ilaveler yapilmustir: Faaliyet iglem sureleri, teslim streleri, mod se¢im
maliyetleri, birim erken ve geg¢ bitirme cezalari, faaliyetlerin en erken ve en ge¢ baslama zamanlar1 6nceden
bilinmektedir. Farkli projelerin faaliyetleri kaynak ve dncelik kisitlar1 el verdigi siirece ayni anda islem gorebilir.
Her projenin kendine has baglangi¢ ve bitis diigiimii vardir. Projeler arasi 6ncelik iligkisi yoktur. Her projenin
faaliyetleri aras1 oncelik iligkisi bilinmektedir. Eldeki kaynak miktari modlara gore farklilik gostermektedir.
Onerilen “Agirlikli Erken ve Geg Bitirme Maliyetli Cok Modlu Kaynak Kisitl Coklu Proje Cizelgeleme Problemi”
karigik tam sayili DP matematiksel modeli;
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Amag fonksiyonu, agirlikli erken ve geg bitirme maliyetleri ile mod se¢im maliyetlerinin toplamini minimize eder.
[Ik sinr, her bir projenin her bir faaliyetinin iki modun birinde ve toplamda bir kez yapilmasim saglar. Ikinci smnir,
her bir projenin her bir faaliyetinin bitis zamanini verir. Uglincii sinir, 6ncelik iliskilerini dikkate alir. Dérdincii
sinir, her bir projenin her bir faaliyetinin erken bitme zamanini verir. Besinci sinir, her bir projenin her bir
faaliyetinin ge¢ bitme zamanini verir. Altinci sinir, her bir projenin her bir faaliyetinin iki modun sadece birinde
gerceklesmesini saglar. Yedinci sinir, kaynaklarla ilgili miktar sinirlarim1 dikkate alir. Sekizinci sinir, X ve Y 0-1
degiskenlerinin aralarindaki iliskiyi saglar. 9, 10 ve 11 no lu sinirlar, degiskenleri tanimlar.

Bulgular ve Tartisma

Gerek firma yoneticilerinden elde edilen bilgilerle gerek de bu verilerden hesaplanan girdilerle GAMS
optimizasyon programinda kod yazarak onerdigimiz dogrusal programlama modelinin optimum ¢6ziimiine
ulagilmustir.

Ug projeli ikiser modlu dorder faaliyetli bu proje ¢izelgeleme problemi icin GAMS paket programindan alinan
¢Oziim sonuglari su sekildedir:

Xpp=1___ Y,;=1 f,, =3 E,, =1
Xiw=1__ Y, =1 f,=5 VE”_ =0
Xap=1__ Y;=1 f,=8 T, =1
Xme=1l__ Yn,=1__ f, =11_‘v’Tij‘ =0
Xou=1___Y,,=1__ f,=4

Xpppa=1___ Yp,=1__ £, =
Xops=1___ Y =1 f,, =10

Xonay =1 Yo =1_ f,,=14

Xao =1 Yo, = f, =4

Xen=1__ Yo, =1__ f,=7

Bu sonuglara gore 1. prgﬁesnim Tlfaa,liyet.inasjrrT_OAda_l.._szaﬁ $Biminde islem gdérmeye baslamis ve 3. zaman
diliminde bitirilmistir. S19qshyla 2 3ye 4. faaliyetlenise 5, 8 ye 11.pgman dilimlerinde sonlandirilmistir. Boylelikle
1. projenin tamamlanma Zathi 11 olm_usﬁerﬁalmgi binaﬁIiy?éAtinde erken ya da geg bitirme s6z konusu olmamustir.
Diger sonuglar1 da ayni AtRAGE-OKk&iyomuzda 2. @reieBM 14, 3. projenin ise 15. zaman diliminde bitirildigi
goriilmektedir. Ayrica E degiskeni ile 3. projenin 1. faaliyetinin 1 birim erken bittigi ve T degiskeni ile de 2.
projenin 2. faaliyetinin 1 birim geg bittigi tespit edilmistir. Bu erken ve geg bitirmeler ile mod se¢im maliyetleri
toplami1 olarak amag fonksiyonu degeri 90 birim ¢ikmustir.
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Grafik 1: Mod 1 ve Mod 2 icin Gantt Semal Goriiniim
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Grafik 1’de her bir projenin her faaliyetinin hangi modda Uretilip hangi zaman diliminde baglanip bitirildigini
gosteren Gantt semasi yer almaktadir. Kirmizi renkli gosterim Mod-1 igindir. Sari ¢ergeveli gosterim Mod-2
icindir. Grafikten gordiigiimiiz iizere; 1. projede sadece 1 faaliyet 2. modda Uretilirken 2. ve 3. projede ikiser
faaliyet 2. modda islem gérmiistiir. Onerdigimiz matematiksel model amag fonksiyonunu minimize etmek icin
modlarin maliyetlerini ve faaliyetlerin erken-ge¢ bitirme durumlarini karsilagtirmis ve daha kiiciik amag
fonksiyonu degeri elde etmek i¢in bu mod segimlerini gergeklestirmistir.

Sonug

Elde edilen bulgulara gore; 3. projenin 1. faaliyeti belirlenen teslim siiresine gore 1 birim erken bitmistir, 2.
projenin 2. faaliyeti ise yine belirlenen teslim siresine gére 1 birim geg bitmistir. Bununla birlikte modlarin segim
maliyetleri de eklenince amag fonksiyonu degeri Z=90 ¢ikmustir. 1. proje 11, 2. proje 14, 3. proje ise 15. zaman
diliminde tamamlanmis olup bu problem igin toplam tamamlanma zamani1 da dolayisiyla 15 zaman birimi olarak
gerceklesmistir.

Problemin veri setinde degisiklikler yaparak farkli senaryolar gelistirmek miimkiindiir. Ornegin kaynak
miktarlarin1 azaltmak ya da miktar artis1 yapmak, teslim siirelerini erkene almak yada bollagtirmak, erken-ge¢
bitirme ceza maliyetlerinde degisiklik yapmak gibi. Bu birtakim veri degisiklikleriyle hazirlanan senaryolarda
¢ozlimler elde ederek duyarlilik analizi olusturulabilir.

Onerilen DP modeli nispeten kiigiik veri setlerinde optimum ¢oziim vermektedir. Daha bilyik veri setleri igin
sezgisel yontemlere ihtiya¢ duyulabilir. Ancak 6nerilen modelin, ¢ok modlu ¢ok projeli 6rnekler arasinda agirlikli
erken-gec bitirme maliyetlerini dikkate alan Oncii galigmalardan olmasi1 6nemlidir. Boylelikle model, gelecek
¢alismalar i¢in umut vadetmektedir.
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AISI 430 PASLANMAZ CELIGININ LAZER NOKTA KAYNAGIYLA
KAYNATILMASININ MiKROYAPI OZELLIiKLERINE ETKISi

i Serkan APAY, Esra CETIN
Diizce Universitesi, Teknoloji Fakiiltesi, Diizce - TURKIYE
serkanapay@duzce.edu.tr, esraacetiin@gmail.com

Ozet: Bu calismada, dzellikleri bakimindan ferritik sinifina giren, diisiik karbonlu ve krom
icerikli bir paslanmaz celik olan AISI 430 kalite paslanmaz ¢eliginin kesitleri 150-250 mm
olan, 1 mm kalinligindaki gelik levhalarin 6n ve son 1s1l iglem uygulanmadan lazer nokta
kaynak birlestirmesinin mikroyap1 {izerine etkileri incelenmistir.

Kaynak bdlgelerinin dayanimlarini belirlemek i¢in ¢ekme testleri uygulanmistir Kaynakl
numunelerin kaynak bolgeleri, kaynak dikis derinlikleri optik mikroskopla incelenerek
Ol¢tilmiistiir.

Anahtar Kelimeler: AISI 430 paslanmaz ¢elik, Lazer nokta kaynagi, mikroyap1 incelemesi

Giris

Kaynak ile malzeme birlestirme 6zellikle metal islenen sanayilerde ¢ok yogun olarak kullanilan bir iiretim
yontemidir. Levha veya blok malzemeden iiretilen nispeten basit pargalar daha sonra kaynak yardimi ile
birlestirilerek daha karmasik sekilli pargalara ulasilabilmektedir. Kaynak ile malzeme birlestirmenin temeli,
herhangi bir dis enerji kaynag: ile birlestirilecek iki malzemenin birlesim bdlgesinin ve eger varsa disaridan
eklenecek dolgu maddesinin yiiksek enerji ile 1sitilarak malzemelerin eriyip birbirine yapismasinin saglanmasidir
(Dahotre, 2008) (Timings, 2008).

Kaynak yapmak i¢in kullanilan dis enerji kaynaklarindan bir tanesi lazer 1simidir. Lazer 1smnimnin diger enerji
kaynaklarindan en biiyiik farki, kolaylikla parga iizerinde istenilen noktaya yonlendirilebilmesidir. Bu sayede
kaynakla birlestirilecek bolgeye istenilen miktarda enerji lokal olarak uygulanabilmektedir. Lazer kaynaginda,
lazer 151n tiretecinden ¢ikan yogunlastirilmis enerjinin gesitli optik malzemeler vasitasiyla iki malzemenin birlesme
bolgesinde odaklanip bu bdlgenin agir1 1sinma sonucu eriyerek iki malzemenin birlesmesi esastir. Cesitli
uygulamalarda lazer 1sin1 ile kaynak sirasinda ilave malzeme eklenebilir veya lazer 1sin1 diger konvansiyonel
yontemlerle birlikte, eszamanli olarak kullanilabilir (F., 2009).

Cesitli endiistrilerde ve c¢evrelerde yaygin olarak kullanilmakta olan Paslanmaz g¢elikler, miihendislik
malzemelerinin 6nemli bir sinifin1 olusturmaktadir.

Gliniimiiz endiistrisinde paslanmaz ¢elikler milkemmel korozyon direncinden dolay: tercih edilmektedir.
Paslanmaz ¢ekliklerin yiiksek korozyon direncine sahip olmasinin en énemli etkeni igerisinde yiiksek miktarda
krom bulundurmasidir. Demirin igerisine % 5 oraninda krom katilmast dahi korozyon direncini arttirir. Ancak
paslanmaz bir gelik tretmek i¢in en az % 12 Cr katilmasi gerekir (Tirkyillmazoglu, 2006).

Ferritik paslanmaz gelikler, genellikle Ni yerine % 10,5 ila % 30 arasinda yiiksek oranda Cr ve karbiir yapici ve
ferritik yapiy1 kararli yapabilecek olan Mo, Ti ve V gibi alasim elementlerini iceren g¢eliklerdir. Oda sicakliginda
yiiksek korozyon direncine sahip olmasinin yam sira manyetik 6zelliklere de sahiptir. Ancak igerisindeki karbon
oran1 diisiik oldugundan tavlama disinda herhangi bir 1s1l isleme tabi tutulamazlar. Ferritik paslanmaz celikler
korozyon direncinin yiiksek olmasi nedeni ile i¢ ve dis dekorasyon iglerinde, mutfak ara¢ ve gereglerinin
yapiminda, gida sektoriinde, otomotiv imalatinda, petro-kimya endiistrisinde genis bir kullanim alanina sahiptirler
(Osmanoglu, 2012).

Malzeme ve Metot

Bu caligmada AISI 430 Ferritik paslanmaz ¢elik malzeme kullanilmigtir. Kaynatilan numunelere ait sematik
gosterim Sekil 1’de verilmistir. Ferritik paslanmaz gelige ait kimyasal ve mekanik 6zellikler Tablo 1 ve 2 de
sunulmustur.
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Sekil 1. Lazer nokta kaynagi ile kaynatilacak numune sematik gdosterimi

Tablo 1 ve 2 de Ferritik paslanmaz ¢elige ait kimyasal ve mekanik 6zellikler gorilmektedir.

Tablol. Deneyde kullanilan malzemenin kimyasal bilesenleri (% Agirlik) (A.S., 2015)

Malzeme | C Si Mn P 5 Cr Ni Mo Cu Co Fe
AISI430 | 0046 | 0.6 | 0,586 | 0,022 | 0,001 | 17.13 | 0,132 | 0.019 | 0,121 | 0,044 | Kalan

Tablo2. Malzemenin mekanik 6zellikleri [6]

Malzeme Akma Mukavemeti Cekme Mukavemeti Uzama
(MPa) (MPa) (%0)
ATST 430 205 450 22

Sekil 1°de sematik olarak gosterilen 1 mm kalinligindaki AISI 430 paslanmaz celikler {ist {iste olacak sekilde lazer
nokta kaynak yontemi ile birlestirilmistir. Lazer nokta kaynak yOntemine ait sematik goriintiiler Sekil 2’de
verilmistir.

Calismada kimyasal bilesimleri Tablo.1’de verilen AISI430 ferritik paslanmaz celik saclar kullamlmgtir. Ilk
olarak numuneler yiizeylerindeki atiklarindan temizlenmistir. Bu islemden sonra malzemelerin kaynakl
birlestirilmesinin 6zelliklerini tayin edebilmek igin lazer nokta kaynagi yapilan paslanmaz ¢elik sac malzemeler
zimpara yapilamayacak kadar kii¢iik boyutlarda oldugundan olmalarindan dolayi, rahatlikla zzmpara yapabilmek
amactyla mikro yap1 ¢aligmalart i¢in ii¢ adet numune hazirlanarak bakalite alinir. Bakalite alinan paslanmaz ¢elik
malzeme numuneleri sulu zimpara makinasinda c¢esitli hassasiyeti olan (600,800,1000 ve 1200) zimpara
kagitlariyla sirasiyla zzimparalama islemine tabi tutulur. Zimparalama islemi biten malzemeler parlatma iglemine
tabi tutulur ve metalografik hazirhgin ardindan goriintii alinacak yiizeyler elde edilmis olur.

Sonug ve Tartisma

Numuneye ait ana malzeme mikroyapisi Sekil 4’de verilmistir. Yapilan deneysel ¢calismalar neticesinde Sekil 5°te
goriildiigii tizere AISI 430 paslanmaz ¢elik malzemeler iist iiste lazer nokta kaynak yontemi ile birlestirilmiglerdir.
Kaynak 6ncesinde numunelerin birbirleri lizerinde tam bindirilmesi kaynakta biiyiik 6nem tasidigi gorilmistiir.
Sekil 5 incelendiginde arada kalan boslugun/temas eksikliginin, kaynak dikisinde bu bosluga dolarak niifuziyet
eksikligine sebep oldugu goriilmiistiir.
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Sekil 4. AISI 430 Paslanmaz ¢elik ana malzeme Sekil 5. Lazer nokta kaynak yéntemiyle
kaynatilmis AISI 430 paslanmaz ¢elik

Sekil 6. Tam temas halinde lazer nokta kaynak

Tam temasin saglanmasi ile birlikte kaynak dikisindeki niifuziyete ait goriintii Sekil 6’da verilmistir. Sekil 7°de
ana malzemeden kaynak dikisine ait gecis bolgesi verilmistir. Sekil 8’de ise kaynak dikisine ait goriintii verilmistir.
Kaynak dikisi goriintiisii incelendiginde kaynak tanelerinin merkeze dogru yonlendigi goriilmektedir. Kaynak
gecis bolgesine ait Sekil 8 incelendiginde ise dar bir bolgede olustugu goriilmektedir.

Ayrica kaynak dikisi iist noktasinda i¢eri dogru kaynak yanma kraterinin olustugu goriilmiistiir. Krater derinligi
optik mikroskop ile dl¢iildiigiinde 300-400 mikron derinliginde oldugu saptanmistir. Olusan bu krater izi sadece
ist yiizeyde olup alt bolgede iz tespit edilmemistir. Bunun nedeni lazer nokta kaynag icin kullanilan kaynak
giiciiniin diisiik olmasidir. Kaynak giicii arttirildiginda diger tarafta da iz olugmakta hatta numuneler delinmektedir.

Sekil 7. Lazer nokta kaynak gegis bolgesi
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Sekil 8. Lazer nokta kaynak dikisi

Sonug
Bu calismada, AISI 430 ferritik paslanmaz ¢elik malzemenin, lazer nokta kaynak yontemiyle birlestirilmesinin
mikroyapi tizerine etkileri incelenmistir. Elde edilen sonuglar asagida siralanmistir;

Numuneler lazer nokta kaynak yontemleri ile birlestirilebilmektedir.

Lazer 1gininin numuneye temas ettidi ilk noktalarda yanma kraterlerinin olustugu gorilmektedir.

Birlestirilen numunelerde kaynak izi sadece bir noktada (iist ylizeyde) olusmus diger bolgede ise herhangi
bir iz olusumu goériilmemistir.

Numuneler iist iiste tam temas ettirilmediginde kaynak niifuziyetinin azaldig1r neredeyse numunelerde
kaynama degil yapigsmanin oldugu tespit edilmistir.

Kaynak dikisi tanelerinin merkeze dogru yonlendigi tespit edilmistir.

Numuneden kaynak dikisine dogru gecis bolgesinin dar oldugu gortilmiistiir.
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Ozet: Ulkemizin gelisen ekonomisine bagli olarak arag ve siiriicii sayist her yil hizh
artmaktadir. Son on yilda motorlu arag sayisinda %64, siiriicii sayisinda ise %56 artis olmustur.
Hizla artan arag sayisi, buna paralel olarak ortaya ¢ikan trafik yogunlugu ile birlikte trafik
kazalarini ¢oziilmesi gereken 6nemli bir problem haline getirmistir. Trafik kazalari, birey ve
toplum yasamu tizerindeki olumsuz etkileriyle giiniimiizde ¢ok 6nemli bir sosyal problemdir.

2016 TUIK verilerine gore trafik kaza oranlar1 siirekli olarak artmaktadir. Kazaya neden olan
kusurlar i¢inde siiriicii kusurlar1 %89,6 ile ilk siradadir. Bu kusurlarin en basinda ise 6liim orani
diger kaza tiirlerine gore en yiiksek olan asirt hiz gelmektedir. Cagimiz teknolojisine gore yeni
iiretilen araglarin hiz kabiliyetleri ise siirekli artmaktadir. Bunun paralelinde asir1 hizdan
kaynakli kazalarin oranlar1 da surekli olarak artmaktadir.

2001 - 2017 aras1 TUIK verilerine gére sehir ici kazalarim biiyiik cogunlugu dolayl veya direk
olarak agir1 hizdan dolayr meydana gelmektedir. Ulkemizde sehir ici hiz kontroliinii saglamakta
glinimiiz teknolojisine uygun olmayan kasisler kullanilmaktadir. Belirli standartlara
uyulmadan yapilan bu kasisler giiniimiiz teknolojisine uymamasinin yani sira amacina hizmet
etmedigini belirten bir¢ok haber bulunmaktadir. Bunun yani sira hiz diisiirme amaciyla yapilan
bu kasislerin kazaya bizzat sebebiyet verdigine dair birgok haber bulunmaktadir.

“Akilli Kasis” sistemi ile hiz sinirlarinin iizerinde seyreden arag igin kasis ile ara¢ hizinin
diisiiriilmesi saglanmig olacaktir ve hiz sinirlart igerisinde hareket eden arag igin gereksiz veya
ani yavaslamalar Oniine gecilmis olacaktir. Boylelikle, yerlesim yerleri icerisinde hiz
limitlerinin iizerinde seyreden araglarin yavaslatilmasi ve hiz limitleri igerisinde seyreden
soforlerin daha konforlu bir yolculuk ile 6diillendirilmesi saglanmis olacaktir. Bunun yani sira
kasis igerisine yerlestirilecek bir sensor ile gegen arag sayisi ve agirliklarinin plaka bilgileri ile
kay1t edilmesi saglanabilecektir.
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Abstract: Thermal power plants releases great amount of emission gases to the nature. These
gases have harmful effects to our nature so that they must be controlled. In this study, Vortex
Search Algorithm (VSA) is proposed for solving emission dispatch (ED) problem. VSA is
developed by take as an example of blended liquids. Two different power system is selected to
shown applicability of VSA and compared with genetic algorithm (GA). It can be seen that
obtained results, VSA is very powerful and practical method to solve emission dispatch problem
compared to GA.

Keywords: Emission dispatch, Transmission losses, Vortex search algorithm, Optimization

Introduction

Emission dispatch is a fundamental subject for advanced power systems for both human being and nature. While
power generating from the thermal power plants, no matter the types of fuel used, great amount of gas emission
are released to the air (Farhat and El-Hawary, 2012). These gases are caused a lot of negative effect to our world
such as acid rain, global warming etc.

Emission Dispatch (ED) problem is solved similar to economic load dispatch (ELD) problem. While fuel cost
coefficients are used for solving ELD problem, emission coefficients are used for solving ED problem. All other
steps of ED are similar with the ELD. From this point of view, the deficiencies in the optimization methods used
in solving ELD problem are also valid for the ED problem.

Maclaurin Series based Lagrangian (MSL) (Hemamalini and Simon, 2009), Novel direct search (NDS) (Lin et al.
2011) methods have found poor global optimum solutions (Dieu et al. 2011). A number of optimization techniques
for instance, Particle swarm optimization (PSO) (Niknam and Golestaneh, 2013), Ant colony optimization (ACO)
(Sum-Im, 2004) etc. needs a lot of parameters. These requirements may be negative influence for reached the
optimal solutions.

This paper formed by five part. First part is a basic of the problem definition. Emission dispatch formulation is
given in part 2. VSA is identified and its numerical characteristics were given in part 3. Two different test systems
and its values were specified in part 4. Furthermore, results of VSA compared with GA and Conclusion is given
in part 5.

Emission Dispatch

Emission dispatch problem very important for the world. Thermal power plants are strongly affected the nature
due to released emission gases. Main goal of emission dispatch problem is to reduce the amount of released
emission gases from the thermal power plants while meet the total demand power.

Emission dispatch problem can be modeled as a quadratic function as follows (Varma et al. 2013):
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E=Y%YL, aP}+pB:P+56 1)

Here; ai, Bi, 8; are emission coefficients and P; is generated power from generator i.

While emission dispatch problem is solved, total generated power must be considered. This power must be equal
to summation of total demand power and loss power at the transmission lines. This situation can be expressed as
follows (Danaraj and Gajendran, 2005):

1 P=Pi+P 2

Here; P4 is total demand power and P, is transmission line losses power. These line losses can be expressed as
follows (Danaraj and Gajendran, 2005):

P =X, X)L BijPP: 3
Here B is NxN dimension loss coefficient matrix.

Generators must be operated between the maximum operation limits and minimum operation limits:

Pimax 2 Pi 2 Pijmin 4)

Vortex Search Algorithm

VSA is new optimization technique in the literature. This optimization method developed from the considered
stirring liquids (Dogan and Olmez, February 2015; Dogan and Olmez, September 2015). Due to controllable circle
size, it has flexible and very influential method for ED problem.

It can be assumed that this system is composed of circled circles. The largest circuit’s center is calculated as
follows (Dogan and Olmez, September 2015):

__ upplerlimit+lowerlimit

Ho = 2 )

and radius of this circuit is determined as follows (Dogan and Olmez, September 2015):

max(upplerlimit)—min(lowerlimit)

Op = (6)
2
Here; upperlimit is maximum limit of problem and lowerlimit is minimum limit of the problem.

Candidate solutions are constituted in this first largest circuit. If these solutions exceed the exploration region, they
must be shifted into the exploration region. For apply this situation Eq.(7) is used (Dogan and Olmez, September
2015):

sk = rand x (upperlimit’ — lowerlimit') + lowerlimit! (7

Here; k is symbolized number of candidate solutions (k=1, 2, 3...n), i is symbolized dimension of problem
(i=1,2,3...d) and rand is random variable between 0 and 1.

After this step, best candidate solution is selected and appointed as a new center. Radius of the center decreased
this mathematical expression as follows (Dogan and Olmez, September 2015):

T, =0p" (i) - gammaincincv(x, a;) (8)
and at:

= ao — o ©)
ar = Qo MaxlItr

Here; MaxItr is maximum iteration number, tis current iteration number (t=1, 2, 3, ...Maxltr), x is random selected
number. gammaincincyv is inverse incomplete gamma function and a is its parameter. ao is generally selected 1.0
for include all exploration region.
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Test Systems and Results

Two different power system model are selected for emission dispatch problem. VVortex search algorithm are applied
to these systems and obtained results compared with genetic algorithm outputs. ED problem of these systems
solved for different power values as well.

Case A: Three Units System

Three units system is used for this case. Emission coefficients, B loss coefficients and generator limits are taken
from (Dixit et al. 2011) and given in Table 1 and Table 2. ED problem is solved for 400 MW, 500 MW and 700
MW. The results obtained from VSA and GA are given in Table 3.

Table 1: Emission coefficients and generator limits of Case A

Unit a B Y Pmin Pmax
Gl 0.00683 -0.5455 40.26690 35 210
G2 0.00461 -0.5116 42.89553 130 325
G3 0.00461 -0.5116 42.89553 125 315
Table 2: B loss coefficients of Case A
0.000070 0.000025 0.000030
B= 0.000030 0.000069 0.000032
0.000025 0.000032 0.000080
Table 3: Results of Case A
Power Method P1 P2 P3 Ploss Emission
400MW VSA 108.5643 146.0067 152.8051 7.37 200.4960
GA 95.6208 155.8501 155.9876 7.45 201.0200
500MW VSA 124.8484 196.0834 190.7744 11.70 311.5620
GA 126.2340 193.6950 191.7695 11.69 312.5373
600MW VSA 164.2780 221.2746 231.3635 16.91 461.7612
GA 149.9812 234.7531 232.3009 17.03 463.5991
700MW VSA 181.8988 274.6757 266.7453 23.32 651.8460
GA 176.8590 2749974 271.5423 23.40 655.2074

It is shown from these results, VSA gives better emission values than GA for different power values.

Case B: Six Unit System

Six units power system is chosen and solved for emission dispatch problem. Emission coefficients, B loss
coefficients and generator limits are taken from (Dixit et al. 2011) and given in Table 3 and Table 4. 900 MW and
1000 MW power values are selected and the results obtained from VSA compared with the obtained results from
GA. These results are given in Table 6.

Table 4: Emission coefficients and generator limits of Case B

Unit a B Y Pmin Pmax
G1 0.00419 0.32767 13.85932 10 125
G2 0.00419 0.32767 13.85932 20 150
G3 0.00683 -0.54551 40.26690 35 225
G4 0.00683 -0.54551 40.26690 35 210
G5 0.00461 -0.51116 42.89553 130 325
G6 0.00461 -0.51116 42.89553 125 325
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Table 5: B loss coefficients of Case B

1.40 0.17 0.15 0.19 0.26 0.22
0.17 0.60 0.13 0.16 0.15 0.20
B=10% x 0.15 0.13 0.65 0.17 0.24 0.19
- 0.19 0.16 0.17 0.71 0.30 0.25
0.26 0.15 0.24 0.30 0.69 0.32
0.22 0.20 0.19 0.25 0.32 0.85
Table 6: Results of Case B
Power 700MW 800MW 900MW 1000MW
Method VSA GA VSA GA VSA GA VSA GA
P1 56.0064 |115.5853 | 95.7516 | 98.7248 | 119.9250 | 109.8048 | 124.9218 | 109.6536
P2 72.0072 | 61.6553 | 111.7739|114.5385| 87,7273 | 108.4026 | 118.1436 | 150.000
P3 111.0105 | 112.7969 | 131.1361 | 147.3876 | 142.4752 | 133.1661 | 182.2220 | 173.8693
P4 105.0097 | 73.8579 |113.6275|108.8930 | 150.3685 | 128.7935 | 166.0636 | 149.6760
P5 208.0108 | 170.2182 | 187.4628 | 177.3401 | 224.0126 | 206.9004 | 217.1612 | 254.8613
P6 165.1030 | 183.4905 | 181.7115 | 174.2780 | 203.8033 | 241.3030 | 225.5095 | 195.3610
Ploss 17.1478 | 17.6041 | 21.4633 | 21.1620 28.32 28.37 34.02 33.42
Emission 447.1885 | 454.3430 | 550.5760 | 554.5516 | 692.1430 | 693.4780 | 848.4420 | 852.0169

These results showed that, VSA has lower emission values compared with GA for six units power system.

Conclusion

VSA has presented for solving emission dispatch problem in this paper. To shown the effectivity of VSA three
units system and six unit system are selected. ED problem of these systems are solved VSA and compared with
GA for different demand power values. It is point out that, VSA method has better outputs than GA for different
power values and usable technique for solving ED problem.
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Abstract

Konya is an important city that has been home to different civilizations throughout history, has
been used as a capital by the Seljuk State for a long time and extending to the neolithic turn of
the past. The foundation of the historical city center of Konya started around the mound
settlement known today as Al&eddin Hill. This area has been used centrally by different
civilizations for many years and the most magnificent time of this area was the Seljuk period.
The development of the historical city center was realized between Alaeddin Hill and Mevlana
Tomb. The rich architectural content of different civilizations is clearly seen on this powerful
axis. It contains many different artifacts belonging to the Seljuk, Ottoman and Republican era,
where the architectural values that can be accepted as our cultural heritage of different periods
are together and serve as a whole. This axis, which contributes to the rich architectural content
of the city today, still maintains its vitality. With this study, the daily contribution of the
historical city center was examined through the buildings. Alaeddin Hill - Mevlana Museum,
which are contain many qualified building, has been accepted as an area study. The three
qualified samples which are identified on the axis were analyzed in terms of historical, urban
and structural, and the influence of these structures on the area was determined. The effects of
urban and cultural heritage of architectural values are revealed in the analyzes made. As a result
of these analyzes; It has been reached that the buildings give an identity to the center of the city
and its surroundings, that it is an important factor in the perception of the places it is in, its
reading and that it creates a focus reflecting character of the its period.

Keywords: Konya, Architectural Space, Historical City, Historical Buildings

Introduction

Anatolia has been regarded as the whole of architectural values that reflect the architectural values of our country
in the best and clearest way. Anatolia has also prosperous architectural content which is exhibiting the history of
the past for us. Different civilizations, cultures and way of lives with the existing architecture have shed light on
our age. Existing architectural structures have traces of different periods and all together have determined social,
cultural, economic and artistic values. The architectural texture, which is a major factor in the formation of the
region or the city, is a focal point for tourists and visitors. With its strong past, strong culture and spatial relation,
the attraction power of the region for the users is also high. Thus, this has increased the value and quality of the
city/region. In this way, all the qualified architectural values of the city have been seen as a gain.

Konya is a city that has preserved its significance thanks to its geographical features and position on the caravan
routes in Anatolia and the significance as the capital of the Seljuk Sultanate of Rum for many years. Hence, Konya
has been called as “Dari’l- Miilk” (capital city) and become one of the most important centres of Turkish-Islamic
culture and art in Anatolia (Baykara, 2002).

Historically, Konya has developed as a single-centred city. The central business areas of the city are Alaeddin Hill
and its surroundings. The historical city center is located on Mevlana Street, which is the most significant
transportation artery of the city, and mainly south side between Alaeddin Hill and Mevlana Kulliyesi. The
historical city center located between Alaeddin Tepesi and Mevlana Killiyesi is the area with the highest
accessibility in the city (Ter and Ozbek, 2005).

Mevlana Road has a significant texture among the architectural sides of the city. This texture has been destroyed
several times in the last 100-150 years and has been subjected to reconstruction studies. In this study, the main
aim is to examine and analyse the losses and gains experienced in terms of street and building scale throughout
the historical process. It has been aimed at searching the current situation of the area and its positive and negative
aspects. In this context, the development of the axis of Alaeddin Hill and Mevlana Tomb has been researched. In
the area, three buildings which have functionally, structurally and spatially interesting historical process have been
selected as sample. These buildings: Konya Governorship Building, Iplik¢i Mosque, the Central Bank Building.
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Materials And Methods

The architectural transformation and transformation of the city center was discussed at Konya Governorship
Building, Iplikci Mosque, Central Bank Building and it has been determined how the city entered into a process
of changing during different periods. The historical, urban, structural and spatial values of the area were analyzed
in the sample building. In the light of the researches and evaluations, the impact of architectural values on the city
and cultural heritage has been revealed. The contribution of the sample building to the field has been determined
in the historical process and the interaction of the area with the building has been analyzed. In this context, the
existing architectural works of the area and its richness have been revealed. The values of the buildings belonging
to different periods ensure that the field has rich content. The coexistence of different cultures in the field ensures
the architectural quality. Therefore, user and visitor density increases in this area as a normal result.

Historical Development Process Of Konya City Center

Konya with its geographical location, its historical and cultural wealth has always preserved its significance as a
settlement. Konya was the capital of the Seljuks and important architectural works were brought to the city during
this era (Baykara, 2002).

The development of the city from the Seljuks to our age has been organized around Alaeddin Hill which is an
old tumulus. This hill has been dominating over 750 years and has provided control. The Phrygians, Lydians,
Persians and Romans used this area as a settlement in the past (Bala, 2002). The city remained as a province of the
Roman Empire until 395 AD. In Byzantium era, it became a Byzantine city aftermath of fragmentation/dissolution
of the Roman Empire. The “lconium” (the country of icons) in the Byzantium encountered Islamic raids and was
compressed into Alaeddin Hill (Karpuz, 1998). The Turks, after 1071, have regarded this region as homeland.
Because, the region familiar to Central Asia in terms of their natural and climatic conditions. This area surrounded
by grazing lands suitable for horses and livestock is easy to defend in the Turkish war tactics and to be evacuated
when necessary and it is appropriate for being a capital with a hill which is appropriate/suitable for the ruler-army-
headquarters. Alaeddin Hill has important architectural content because it has been housed in the entire history
from the Phrygian period to the Seljuks as the first place where Konya was founded (Kustepe, 2011).

The first settlement area of Konya (Ikonion), a Roman colony city, has been Alaeddin Hill and the south side of
the hill. In the Byzantine period, the locals established settlements in the areas of Alaeddin Hill and the southern
areas. In the 13th century, the settlement texture of the city concentrated around the Alaeddin Hill. The Seljuk
period constituted the best period of history in terms of both the social structure and political life of Konya, as well
as transformation on physical texture. Alaeddin Keykubat brought Rumi (Mevlana Jelaleddin Rumi) and his father
Bahaeddin Veled to Konya in 1229. Their immigration has increased the attractiveness of the city. Meanwhile, the
scientists and intellectuals of the era began to come to Konya. After Rumi came to the city, the city overflowed
from the city walls. It can be stated that the reason behind this overflow Rumi settled down outside of the city
walls. Thus, apart from the baileys, free textured, enclosed streets and neighbourhoods that are integrated with
garden and rich interior architecture began to be formed. After the death of Rumi, the city started to become a
visited place and a social center which has commercial functions. As a capital, Konya was organized with an
artistic, aesthetic architecture and understanding of a system that befitted Seljuks’ dignity in their era. In 1308, the
city was under the dominance of different principals with the collapse of the Seljuks. It was under the llkhanids’
dominance and then it ruled by Karamanid and finally it was under the suzerainty of the Ottoman Empire. The
city, which had been under Ottoman rule in 1465, became a provincial state where princes became the governor
of the Ottoman Empire, the army camped in for the military expeditions towards the East. As a result, with the
Ottomans, reconstruction activities in Konya began to decline. However, after the death of Rumi, the activities
continued in the dervish lodge (dergah) which was founded for the name of Rumi. At the same time Rumi’s
thoughts have continued to pervade around the dervish lodge. Thus, the dervish lodge has become a center of
visitation and social center and has continued to contribute to its neighbourhood. In addition, thanks to its
significance, the region has had functionality for trade. It has been known that in addition to these riches, the
number of the houses has intensified in this area. With the beginning of the construction of the Mevlana Tomb,
the Mevlevi people began to gather around the dervish lodge. Therefore, new residential areas began to form
outside the city walls. As shown by the large cemetery area behind the dervish lodge, the understanding of being
close to the tomb of Rumi became widely seen after the death (Konyali, 1997). This condensation, which emerged
around the dervish lodge, also affected roads of the city. During the Middle Ages and the following period, the
city consisted of the center of a circle around Alaeddin Hill where the inner castle is located, and the radial roads
leading to that centre (Kustepe, 2011).

Due to the authority provided by a central empire in the Ottoman era, the walls lost their former significance.

However, the entrance points of the roads to the city were again the fortifications. The perimeter of each door has
become an art and trade district, and shops have been opened and bazaars have been formed around them. These
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city walls, which were connected to the city roads, have influenced the formation of the urban road system (Ter
and Ozbek, 2005).

It was the period when the Ottoman Empire suffered economic difficulties from 1880 to 1900. In this period, there
was no maintenance of historical monuments. The visuals of Konya in the early 19th century has proven this
situation (Kustepe, 2011).

The fire that started in 1867 and continued for three days became one of the important events that affected the
physical structure of the city. After the fire, slow but continuous construction/zoning activity was seen in the city.
These activities gained momentum in 1898-1902, and streets and roads which were crossing each other in the city
center were opened. The most important of these streets is Mevlana Road which stretches between Alaeddin Hill
and Mevlana Kiilliyesi, which still have been preserved its significance today (Kustepe, 2011).

In the 19th and 20th century, Mevlana Kiilliyesi and its surroundings became the prestigious settlement area of

the city, and buildings that have 2 or 3 floors have started to be built in Mevlana Road where houses of wealthy
merchants and civil servants of the city were located. For the signalizing the borders of the old city center, the
restrictive order of old transportation spine which can be defined as an embedded channels system played an active
role. Historically, Konya has developed as a single-centered city. The business areas in the center of the city are
located around Alaeddin Hill and its vicinity (Kustepe, 2011).

The beginning of the 1900-1923, the early times of the 19th century, the First World War period when the Ottoman
Empire participated and defeated. In this period, many architectural works on Mevlana Road demolished due to
wrong policies. 9 madrasahs and 2 mosques between Alaeddin Hill and Governorship Building were ruined and
disappeared and Mevlana Road was also built during this period (Kustepe, 2011).

The process of development and change of the axis have caused the current situation of the city. Many civilizations,
cultural and architectural values have combined and formed the city center of Konya as a whole. Each structure
and space has had a separate value and contribution to the axis. The buildings belonging to different periods and
different styles have fulfilled functions of our age and provide the opportunity to utilize facilities of the city. A
few of these structures are Konya Governorship Building, iplik¢i Mosque, Central Bank Building, which have
been located on the axis in different periods. All have reflected the best of their era and provide a rich architectural
content to the region. These constructions, which existed during the development process of the axis and continued
to be carried to our age, are the cultural components that connect the past and the future (Semerci, 2017).

Iplikci Mosque

The Iplikci Mosque is a building which was built on the southern side of the main road extending from Alaeddin
Hill (from the citadel) to the east. The front entrance gate of the building which was built on Alaeddin Road, a
central place in the city, is opened into the main road. The date of construction of the building is 1201 (Figure 1).
It has been thought that the mosque was constructed since there was a necessity for Friday prayers. It has been
known that there was a madrasah (Altunaba) in the vicinity of the building which does not exist today.

Figure 1. An old photograph of the building (Karpuz, 2009).

The dome in front of the mosque’s niche is from the Friday prayer masjids (Mescid-i Cuma) of the Great Seljuks.
The building has been considered as one of the first examples of the system adopted in Seljuk mosque in terms of
plan, in the 13th century (Figure 2). It is one of the two examples in Anatolia where bricks are used as building
material (Kustepe, 2011), (Figure 3). It has been known that the mosque has been restored many times during
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different periods in the past. As a result of these restorations, the mosque has constantly changed. But it has never
lost its original identity.

Figure 3. Today's photo of the building.

The Mosque which reflects the Seljuk period on the axis in the best way, has added a distinctive value to the area.
The building, which has enriched the functional and historical influence of the area, has been continuing to transmit
the architectural value of its period.

Konya Governorship Building

The Governorship Building, also known as the Government Building, was built with using regular stones of the
outer fortress walls of Konya in 1885-1886 during the period of Said Pasha of the Pre-Republican Governors of
Konya (Figure 4). It has the architectural style of the 1st National Architecture Period. The building has a rectangular
plan, courtyard and 3 floors (Duran, 2006).
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Figure 4. An old photograph of the building (Karpuz, 1998).

Governorship Building is one of the administrative structures that were ordered to be built in the provinces by Abdul
Hamid 1l within the framework of the strengthening policies of the Ottoman provincial organization. The
governorship building is a public building that has been directed to the square and to the Mevlana Museum and
which has been continues to pursue its function located in the exact center of the Alaaddin-Mevlana axis. It is a
building that we can figure out the features of the period (1st National Architecture) with looking its fagade and
plan and it distinguishes itself in silhouette and its gabarite is in tune with the buildings in surrounding. It has
quadrangular form, so that we can easily perceive symmetry and rhythm. It is a masonry building which was
constructed by using cutting stone (Karpuz, 2009), (Figure 5).

Figure 5. Today's photo of the building.

Central Bank Building

The Central Bank of Konya was built in 1975-1976. The building is located on the historical axis between the
Alaeddin Hill and the Mevlana Tomb (Mevlana Road) in Konya city centre (Kapuz, 2003). It can be stated that
Konya Branch of the Central Bank draws attention as a good example of modern republican structures (Figure 6-
7.
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Figure 7. A photo of the bu11d1ng (Mlmarhk s. 76)

The Central Bank, where the different functions are appeared together as planning is unique for also distinctive
details on its facade. In order to provide natural lighting of mezzanine which is above the ground floor, liveliness
has been provided on the facade.

The liveliness that provides uniqueness in modern lines of the building has shown itself within the elevation
differences (Mimarlik p.76).

Konya Branch of the Central Bank Building is one of the prominent examples of modern buildings during the
Republican Period. The building, which is one of the rare examples of modern buildings in the city of Konya and
the Central Anatolia, appropriately summarizes the architectural movement that it has (Karpuz, 2003). This structure
also is a pioneer work for other modern constructions of the city. Building has gained unique condition, since
construction of the building was determined as a result of a project competition and it has modern identity. Having
been registered as an example of modern building, the Central Bank has maintained its presence and function since
its establishment with its strong identity.

Conclusion

Mevlana Road has been an economic, educational, religious, administrative, social and cultural center throughout
history. This center has needed to be perceived well as the connection between the past and the present. Therefore,
the history of the area and the process of spatial change should be appropriately analysed. The axis has witnessed
different transformation and transformation processes in different periods and has functional diversity by
incorporating different spaces. On the axle, changes have taken place in different scales during the process. As it
can be figured out from the historical process of the area, structures belonging to different civilizations were
destroyed while structures belonging to other civilizations (cultural) were found in the region. A typical example of
this situation is the I3 Bank Building. After finding a place in a different position on the axis, it has maintained its
continuity functionally with a different architectural style in a different position afterwards. As we have pointed out
here, the function of architectural understanding, position, characteristic and quality of structures have constantly
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changed. It is interesting to protect the function within the strong central character of the area. As a result, structures,
architects, spaces and functions in the historical city centres are constantly undergoing a change. In parallel, the city
center reflects different cultures, civilizations and understandings as a whole. The important thing to note here is
that the richness of the urban center, enriched by architectural diversity, can be included in this concept. This is
because every building (architecture) that has taken place in the past and actively participated in the period has
constant value that the area possesses and still contributes to the richness of the area.
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TURKISH) METHODS AFFECT THE THINKING PROCESS
THROUGH TURKISH AND MATHEMATICS COURSE
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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

Introduction
"ldea + Phrase+ Articulation= That 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 (Taser, 200: 47).

"Man's achievements rest upon the use of symbols"

Alfred Korzybski
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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 (Tager, 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, | would like to share my personal
experiences pertaining to that time. In YADY OK 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 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
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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 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 Qur'an.
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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), itis 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

"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
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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 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

In this study it was aimed to synthesize and characterize novel 1-aryl-2-benzylidenehydrazine-
1-carbothioamide. For this purpose, in the first step, 2-benzylidenehydrazine-1-carbothioamide
was synthesized via the reaction of benzaldehyde and thiosemicarbazide. In the second step 2-
benzylidenehydrazine-1-carbothioamide was reacted with various aryl halides to obtain novel
1-aryl-2-benzylidenehydrazine-1-carbothioamide derivatives. Reaction pathway is given in
Fig. 1.

H H
+ N_ _NH, EtOH . N_ _NH,
o H,N N
= reflux
1 2 3
rAr NaH
\N’N@NHZ ArCH,Xx | THF

Fig. 1: Reaction pathway.

In the second part of the study, some DFT calculations have been performed on the investigated
molecules. Geometry optimizations, vibrational analysis, molecular electrostatic potential
maps, frontier molecular orbital calculations, determination of some global reactivity
descriptors and NMR calculations have been performed. In the computational part, calculations
have been performed at DFT B3LYP level of theory using various basis sets including 6-
31G(d), 6-31G(d,p), 6-311G(d,p) and 6-311+G(2d,p) basis sets. NMR calculations have been
performed using both CSGT and GIAO methods. Results show that there is a good agreement
between experimental and computationally obtained data.

Keywords:  sonochemistry, computational
benzylidenehydrazine-1-carbothioamide, DFT

chemistry, thiosemicarbazide, 2-
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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 %).

Zn Mg Cu Cr Mn | Fe Si Al
51- |21- |12- [o0.18- 87.1-
61 |20 |20 o028 |<03[<05|<047g;}

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 — 485.9 °C 645.3 °C 90 -87% Sold
20 ¥ T X -~ 80 ~80% Solid
s 1 ?E“— 70 -
E.-4° o S 60
2.60 | R 5.
2 i
©-80 T 40— gl g
T S 3| |3
100 @ 30—
| 20 -
120 @
1 Dsc 4 '
-140 e B B m e e e e e e B 0 Solid fraction
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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,
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
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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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ANALYSIS OF BLACKOUT CASES IN THE POWER SYSTEMS
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Abstract: Power quality is an issue that has generated much interest to both electric utilities and
customers today. Identification and classification of frequency, voltage and current disturbances in
power systems is an important task in power system monitoring and protection. Thousands of
disturbances occurred in the modern power systems every year in the world and some of them led
to blackouts. Large scale blackouts rarely happened in power systems, but they caused enormous
economic and social damages. This paper presents a different approach for classifying the events
that represent or lead to the degradation of power quality and analyses some major blackouts in the
world. In this context, the purpose of this study is to examine in the causes, on sequences and effects
of the system blackouts and emphasize the importance.

Keywords: Blackout, Power Quality Disturbances, VVoltage Variations, Voltage Imbalance.

GUC SISTEMLERINDE SiSTEM COKMELERININ ANALIZi

Ozet: Gug kalitesi, giinimuizde elektrik kuruluslart ve tiiketiciler igin 6nemli bir 6lgiit olusturan bir
konudur. Gug sistemlerinde frekans, gerilim ve akim bozulmalarmin tanimlanmasi ve
smiflandirilmasi, gii¢ sisteminin izlemesi ve korumasinda dnemli belirtilerdir. Diinyadaki her yil
modern gii¢ sistemlerinde binlerce bozulma meydana gelmektedir, bunlarin bazilari sistem ¢dkmesi
olarak adlandirilir. Buyuk 6lgekli elektrik kesintileri olarak ifade edilen sistem ¢okmeleri, giic
sistemlerinde nadiren meydana gelmekte, ancak ¢ok biyiik ekonomik ve sosyal zararlara neden
olmaktadir. Bu ¢alismada, gii¢ kalitesinin bozulmasina neden olan ya da bunlari temsil eden olaylar1
siiflandirilmakta ve diinyadaki bazi onemli sistem ¢okmeleri analiz edilerek, farkli bir yaklasim
sunulmaktadir. Bu baglamda, bu g¢alismanin amaci, sistem ¢okmelerinin nedenleri, oluslari ve
etkilerini incelemek ve 6nemini vurgulamaktir.

Anahtar Kelimeler: Sistem Cokmesi, Gii¢ Kalite Bozulmalari, Gerilim Degisimleri, Gerilim
Dengesizlikleri.

Giris

Gl kalitesi, giniimiizde elektrik kuruluslar1 ve tiiketiciler i¢in en 6nemli él¢iit haline gelmistir. Bazi tilkelerdeki giig
kalitesi eksikliginden her yil milyar dolarlik kayiplar s6z konusu olmaktadir. Bunun genel nedeni birgok endustri
kurulugunun tesislerini iyilestirmemesinden kaynaklanan gii¢ kalitesi sorunlaridir. Yeni teknolojinin karmasik ve
hassas donanimlar1 gebekede gerilim dengesizligi gibi elektrik kirlenmesine neden olabilmektedir (Owyong, 2001).

Gug kalitesi tanimlanirken genellikle akim, gerilim ve frekans sapma problemleri ile belirtilir. En yaygin olan gerilim
anormallikleri harmonikler, gerilim ¢okmesi, gerilim yiikselmesi ve kisa kesintilerdir. Endiistriyel islemlerde hassas
ekipmanlar Gzerinde olumsuz etkilerinin olabilmesinden dolay1 gii¢ kalitesi cok dnemsenmektedir (Zhang, 2008).

Gti¢ kalitesi ¢esitli anlamlarda kullanilmakla birlikte en yaygin olami gerilim kalitesidir. DC veya AC gerilim
kaynagindan normalden herhangi bir sapma ya da frekans veya dalga safliginda 6nemli 6l¢iide degisiklik gii¢ kalitesi
sorunu olarak tanimlanir. En yaygin olan gerilim anormallikleri; harmonikler, gerilim ¢tkmesi, gerilim ylkselmesi,
gerilim dengesizlikleri ve kisa kesintilerdir (Zhang, 2008). Bunlar 6énemli ve pahali hatalara neden olabilmektedir.

Giig kalitesi hatalarinin giiniimiizde en 6nemli sonucu olarak sistem ¢okmeleri karsimiza ¢ikmaktadir. Yasanan sistem
¢okmeleri neticesinde meydana gelen hasarlar {ilkelerin sosyal ve ekonomik agidan biiyiik oranda zarar gérmelerine
neden olmaktadir. Tiim bunlar sistem ¢okmesinin etkilerinin insanlar ve iilke ekonomisi agisinda ne kadar oénemli
oldugunu géstermektedir.
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Bu ¢alismanin amaci sistem ¢okmelerini nedenleri, sonuglar: ve etkileri agisindan incelemek ve sistem ¢okmelerinin
Onemini vurgulamaktir. Bu baglamda gelecekte meydana gelebilecek hasarlar onleyebilecek tedbirlerin alinmasina
katk1 vermektir.

Gii¢ Kalitesi Bozulmalar

Giig kalitesi dengesizligi genel olarak iki ana gruba ayrilir. ilki siirekli ya da degisim gosteren dengesizlik ikincisi ise,
aralikli dengesizliktir. Surekli dengesizlikte, her periyotta dengesizlik devam eder ve gerilimi, dengesizlik, titresim ve
harmonikleri igerir. Ayrik dengesizlik olaylar birbirinden bagimsiz olarak goriiliir, her olayin zamam kaydedilir ve
giinliik girisler seri olarak verilebilir. Ayrik dengesizlik genel olarak gerilim diigmesi, yilikselmesi, salimimli ve ani
kesintileri icerir (Heralth et al., 2005)

Bir elektrik gii¢ sisteminde gesitli gili¢ kalitesi bozukluklar1 vardir. Bu bozulmalar sonucun biiyiikliigiine gore gii¢
kalitesi sorunlarina yol acabilir. Bazi bozulmalar sebekeden kaynaklandigi gibi bazilar1 da yiikiin kendisinden
kaynaklanmaktadir.

Kisa siireli gerilim degisimi (Short-Duration Voltage Variations): Kaynak gerilimi ya da yiik akimimin 0,1 p.u.’den
daha az seviyeye 1 dakikadan uzun slirmemek sartiyla azalmasidir. Kesintiler sistem hatalarina, sistem parcalarinin
bozulmasina veya kontrol ve {iretim arizalarina neden olabilir (Dugan et al., 2004).

Uzun siireli gerilim degisimi (Long-Duration Voltage Variations): Uzun siireli degisimler gii¢ frekansinin rms
degerinde 1 dakikadan uzun siiren sapmalar olarak tanimlayabiliriz. Yiiksek gerilim veya algak gerilim genellikle
sistem hatasinin bir sonucu degildir ancak sistemde yiik degisimlerine neden olabilmektedirler (Dugan et al., 2004).

Gegici bozulmalar (Transients): Besleme gerilimi veya yiik akiminin istenmeyen anlik sapmalar1 gegici siirekliligi
olmayan olaylar olarak adlandirilir. Gegici olaylar genellikle gegici itici ve gegici salinimli olarak ikiye ayrilir. Gegici
itici olayda gerilim ve/veya akimin ani degisimi s6z konusudur ve tek yonlii olarak meydana gelir (Stones& Collinson,
2001; Dugan et al., 2004)

Gerilim dengesizligi (Voltage Imbalance): Gerilimin dengede kalmasi esas gii¢ sistemlerinin tasarimi ve isleyisi ile
ilgili bir konudur. Gerilim istikrarsizlig1 ve ¢okiisii onemli sistem hatalarini pesinde getirdigi bilinmektedir. Gerilimin
dengede kalmasi belki basit¢e su sekilde agiklanabilir; gii¢ sisteminin yeterli reaktif gii¢ saglayamamasi veya sistem
tarafindan ciddi reaktif giiciin tlketilmesidir (Huang& Zhao, 2006)

Gerilim dalgalanmasi (Voltage Fluctuation): Gerilim degerinin 0,9 ile 1,1 p.u. degerini agsmadig1 rastgele degisimlere
dalgalanma denir (Dugan et al., 2004).

Dalga seklinin bozulmas: (Waveform Distortion): Giig frekansi ideal siniis dalgasinin kararli-hal durumundan sapmasi
olayina dalga seklinin bozulmasi denir. Dalga sekli bozulmalarinin bes sekli vardir. Bunlar; DC Offset, harmonikler,
interharmonikler, notching (centikleme) ve guraltudir (parazit) (Owyong, 2001 ).

Gii¢ frekansi degisimi (Power Frequency Variations): Frekans degisimi, normal kaynak frekansindan 6nceden
belirlenmis seviyeden +%0,1 asag1 veya yukari1 degismesidir (Stones& Collinson, 2001).

Sistem Cokmesi

Genellikle sistem ¢okmesi, elektrigin genis bir alanda kayda deger 6l¢iide kesilmesi olarak tanimlanur.

Onceki galismalar bize gosteriyor ki, baslangig olaylar meydana geldikten sonra sistem ¢okmesi kararli hal ilerleme
ve kisa siireli ilerleme olarak ikiye ayrilir. Sonuglar, sistem ¢okmesi ilerlemesinin birkag sathaya ayrildigim
gostermektedir. Asagidaki tabloda bu sathalar agik¢a belirtilmektedir. Sekil 1°de belirtilen sathalar; 6nkosul, baglangi¢
olaylar1, ardigik olaylar, son durum ve yenilemedir (Gou et al., 2006; Iberraken et al., 2014).

Bu bes sathanin igerisinde kademeli olaylar1 baz1 sistem ¢okmelerinde kendi icinde ilice ayirmak miimkiindiir. Bu ii¢
safha; kararli hal ilerleme, tetikleyici olaylar ve hizli kademeli olaylardir. Fakat biitiin sistem ¢okmeleri bu sathalar
icermek zorunda degildir. Bu olaylarda baslangi¢c olaylar1 ve tetikleyici olaylar yiiksek hizli kademeli olaylar
baslatmaktadir (Iberraken et al., 2014).
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Sekil 1. Sistem Cokmesinin Sathalar

Sistem ¢okmeleri kademeli hatalar neticesinde meydana gelir. Ama kademeli hatalar neticesinde sistem ¢dkmesi
mutlaka meydana gelmek zorunda degildir. Kademeli hatalar veya sistem ¢okmesi tanimi, 6nemli 6l¢iide bdlgenin
elektrik kaybi miktari ile ilgilidir. Eger ardisik hatalar sonucunda buyik bir alan etki altinda kaliyorsa, bu durumda
sistem ¢cokmesi olarak tanimlanmaktadir (Gou et al., 2006).

Sistemde meydana gelen kritik durumlardan dolayi, gii¢ sistemi tehlike durumuna girebilir. Genellikle sistem koruma
ve kontrol sistemleri tarafindan normal sartlara ¢ekilebilir. Fakat bazen sistem iyi bir zamanda normal sartlara
¢ekilemeyebilir ve yeni olaylar durumu hizh bir sekilde kotiiye gotiiren ardigik olaylari baglatabilir. Bunun sonucunda
da sistem ¢okmeleri meydana gelebilir.

5
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4
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sartlan ~ cnmedik olaylar [
3 rerilim ve frekans
—* problemleri.
asirrviik, sistem s
Hat, trafo asimetriligi Gerilim ve frekans
jeneratér ve viik | - CferCfﬂESl.=
hatalan | | senkronizasvonun
: kaybolmasi |

Sekil 2. Sistem Cokmesi Isleyisi (Lu et al., 2006)
1. On Kosul, 2. Baslangi¢ Olaylar, 3. Ardisik Olaylar, 4. Son Durum, 5. Sistemin Yenilenmesi (Diizelmesi).

Sistem Cokmesinin Nedenleri

Sistem ¢okmesinin isleyisinde var olan mekanizmalar; 6nkosul, neden olan olaylar olarak tanimlanabilecek baslatan
olaylar ve ardigik devam eden olaylar bagliklari altinda ele alinarak, yasanmig 6nemli sistem ¢okmeleri bu bagliklar
altinda sunulmustur.
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Onkosul ( Pre-Condition)
Literatiire gegmis biiyiik capl gii¢ sistemleri hatalarinin birgok farkli 6nkosulu bulunmaktadir. Buna ragmen bazi ortak
noktalarindan bahsetmek gerekirse(Lu et al., 2006; Bompard et al., 2013; Oral &Ddnmez, 2010; );

e Sistem performansinin yazin veya kisin en yogun zamanda baski altinda kalmasi: Calismada yasanan olaylara
gore, yedi olay yaz mevsiminin yogun oldugu anlarda, sekiz olayn ise, kigin en yogun zamanlarda meydana
geldigi goriilmektedir. Bu durum gosteriyor ki, sistem ¢okmelerinin % 78,9'u yazin ve kigin sistemin yogun
oldugu zamanlarda, % 21,1'i diger normal zamanlarda gergeklesmistir.

e Yipranmis ekipmanlar ve yetersiz bakim: 25 Mayis 2005 tarihinde yipranmis ekipmanlarin neden oldugu
Moskova’da meydana gelen sistem ¢okmesi bu duruma en uygun érnektir.

e  Yetersiz reaktif gu¢ stoku: 14 Agustos 2003’de Kuzeydogu Amerika ve Kanada’da meydana gelen sistem
cokmeleri yetersiz reaktif giicten etkilenmistir.

e Bazi onemli ekipmanlarin servis disi1 kalmasi: Atina ve Yunanistan’in giineyinde meydana gelen sistem
¢okmesinden 1 giin 6nce iki tane jeneratoriin pargalari servis disi kalmistir.

e Dogal nedenler: 17 Agustos 1999 tarihinde Tiirkiye’nin Marmara Bolgesinde yasanan deprem sonrasi
meydana gelen sistem ¢okmesi bu durum i¢in en 6nemli 6rneklerden biridir.

Bagslatan veya neden olan olaylar (Initiating/ Causal Events)
e Kisadevre

Asin yiik

Gug tesislerindeki ekipman hatalar1

Koruma hatalari

Sistem ¢alismasinin hatalari

Yiik artmasi

Ardisik (Kademeli) Olaylar (Cascading Events)

Kademeli (ardisik) olaylar dinamik bir olgudur. Baslangi¢ olaylari tarafindan tetiklenebilir. Gli¢ degisimleri ve gerilim
dalgalanmalarina neden olan ilk olaylar sebekenin diger taraflarinda asir1 yiiklemelerin olusturdugu etkilerle
tetiklemelere neden olabilir

Koruma rolesi sistemleri hatlar1 ve generatdrleri zararlardan iyi korumali ve sistemin normalin altinda ve anormal
sartlarini izole edebilmelidir. Fakat sistemin ¢alismasi ve tasarim kriterleri, olusan kesintilerin durumuna gore sistemi
koruyamamaktadir. Genellikle hata aninda kullanilan, yiiksek akim ve gerilim dlgen koruma roleleri kademeli sistemde
akimla gerilim arasinda ayirim yapamaz. Bu da hatlarda ve generatorlerde hataya ve genisleyen bir sistem ¢okmesine
neden olur.

Enterkonnekte sebeke yapisina sahip olan bir gii¢ sisteminde sistemin korunmasi ardigik olugacak etkiyi azaltabilecek
isleyise sahip olmali ve sistemin olusacak dengesizliginden etkilenmemek i¢in zamaninda sebeke pargalarinin
ayrilmasinin saglanmalidir. Ayrica yiiksek hizli kademeli olaylari, Sistem operatériintin sistemi giivenlik sartlarina geri
goturmesini engelleyebilir. Eger sistem operatdrii sistem ¢okmesini durdurmak istiyorsa, 6n kosul zamaninda veya
kararli hal durumunda birkag 6nlem almak zorundadir (Lu et al., 2006; Bompard et al., 2013).
e 2003 Kuzeydogu Amerika ve Kanada sistem ¢okmesi sirasinda, 1 saatlik kararli hal devamliligi sonucunda
yaklagik 5 dakika yiiksek hizli kademeli olaylar meydana gelmistir.
e 2003 italya sistem ¢okmesinde 20 dakikalik kararli hal devamlihigi 2,5 dakikalik yiiksek hizli kademeli
olaylara onciiliik etmistir.
e 1996 Amerika sistem ¢okmesinde 1 saat 38 dakikalik kararl hal tahriki sonucu yaklasik 7 dakika yiiksek hizli
kademeli olaylar devam etmistir.
e 1996 Yunanistan sistem ¢okmesinde de 13 dakikalik kararli hal devamliligi 2 dakikalik yiiksek hizli kademeli
olaylar1 meydana getirmistir.
Sistem ¢okmelerini dnlemek i¢in 6ncelikle meydana gelen sitem ¢dkmelerini incelemek, nedenleri {izerinde galigsmak
ve olusum mekanizmasini anlamak gerekmektedir. Bunlar1 yaptiktan sonra ikinci asama olarak sistem ¢okmelerini
nasil onlenebilir, bu konuda galigilmalidir. Sekil 3.’de ardigik olaylar sonrasi olugan sistem ¢okmelerine gére genel
yapisi tizerine bir degerlendirmenin sonucu sunulmustur (Makarov et al., 2005).
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Sistem Cokmesi

¢ Tetikleyen
Olaylar

Sekil 3. Ardisik Olaylar Sonrast Olusan Sistem Cokmelerine Gore Genel Yapisi

Son yillarda diinya ¢apinda gii¢ sistemlerinde bir¢ok sistem ¢okmesi meydana gelmistir. 1996 Temmuz ve Agustos
aylarinda Bat1 Amerika’da 11 eyaletin sisteminin devre dis1 kaldig1 ve 4 milyondan fazla insanin etkilendigi sistem
¢okmesi yasanmistir. Yine 2003 Agustos ayinda 50 milyon insani etkileyen Kanada ve Amerika sistem ¢okmesi
gerceklesmis ve bu Amerika’da yaganan en biiylik sistem ¢Okmesi olarak literatiire gegmistir. Bunlara ilave olarak
2003 yaz ve sonbahar zamanlarinda diinyada birkag énemli sistem ¢kmesi daha yasanmustir. Bunlar italya, Isveg-
Danimarka ve Londra’da meydana gelmistir(Lu et al., 2006; Bompard et al., 2013). Yine 2012 Hindistan yasanan
yaklagik 600 milyon ve 2015 Tiirkiye’de yasanan sistem ¢okmesi ile 70 milyonun {izerinde insan elektriksiz kalmigtir
(CERC, 2012; ENTSO-E & TEIAS, 2015). Bu sorunlarin merkezinde genellikle, par¢a bozulmalarmin baslattig: bir
dizi parca hatalaridir. Bu hizli yayilan kademeli hatalarin neticesinde gii¢ sebekesi ¢okmektedir.

Sistem Cokmeleri (1999-2015)

Caligma igerisinde incelenen 1999 yilindan sonraki yaklasik 15 yillik yasanan sistem ¢okmeleri dikkate alinarak, etki
eden cesitli tetikleyici olaylar baglaminda incelenmis yillara ve olaylara gore siralanisi Tablo 1.’de gosterilmistir.
Buna gore bu surecte meydana gelen sistem ¢okmeleri igerisinde eskiyen ya da yipranan donanimdan kaynaklanan
sistem ¢okmeleri 5 taneyken, kisa devre sorunlarindan kaynaklanan sistem ¢okmesinin sayis1 7 tanedir. Asir1 yikklenme
nedenine baktigimizda ise yine kisa devre sorunuyla benzer oldugunu gérmekteyiz. Oniine gegmekte zorlanilan ve
onemli bir sebep haline gelen dogal nedenler (deprem, firtina, yangin, vs.) ise 9 tanedir. Bu siiregten ¢ok karsilasilan
neden ise teknik problemler olarak karsimiza ¢ikmaktadir. Tablo 1.’de incelediginde bir olay1 tetikleyen birden fazla
nedenin oldugunu goérebilmektedir. Bu olaylar dogrudan sistem ¢okmesine neden olabilecegi gibi sistemin
gerilemesine neden olarak dolayli yoldan sistem ¢6kmesine neden olabilmektedirler(Lu et al., 2006; Bompard et al.,
2013; CERC, 2012; ENTSO-E & TEIAS, 2015)

Agustos 2003 yilinda meydana gelen sistem ¢cokmesinde Amerika'da 8 eyalette yaklasik 50 milyon insan ve Kanada'da
2 eyalet etki altinda kalmis ve 63 GW'lik yiik kaybi yasanmustir. Giiney Hirvatistan'da sistem ¢okmesi sirasinda
yaklasik olarak 1270 MW'lik enerji dagitimi yapilamamistir. 55 milyon insanin etkilendigi 2003 Avrupa sistem
¢cokmesinin ekonomiye maliyeti ise, yaklagik 139 milyon USD olmustur. 2009'da Brezilya'da yasanan sistem
¢cokmesinde ise Rio de Janeiro, Sao Paolo ve Belo Horizonte gibi biiyiik sehirler ve yaklagik 60 milyon insan bu
olaydan etkilenmistir. Tiim bunlar, sistem ¢okmesi etkilerinin insanlar ve tlkelerin ekonomilerinde ne kadar énemli
oldugunu gostermektedir. Incelenen siirecte yasanan sistem ¢okmelerinin yil icindeki dagilimmna ve mevsimsel
sartlarina bakildiginda yazin en sicak ve kisin en soguk oldugu zamanlarda sistem ¢cdkmesi olaylarinin daha sik
karsilagildigini gostermektedir.
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Tablo 1.Bazi Sistem Cokmeleri ve Tetikleyici Olaylar

Sistem Cokmeleri Sistem Cokmelerini Tetikleyici Olaylar
Eskiyen Kisa Asiri Dogal Teknik
Tarih Yer Donammmlar  Devre |Yuklenme Etkenler | Problemler
Subat 1999 Arjantin +
Agustos 1999 Turkiye +
Agustos 2003 Amerika - Kanada + + +
Ocak 2003 Hirvatistan Bosna Hersek + + + +
Agustos 2003 Londra +
Eylil 2003 Avrupa + +
Eylil 2003 Italya +
Eyliil 2003 Isve¢ Danimarka + + + +
Temmuz 2004 Yunanistan + + +
Mayis 2005 Moskova + +
Ocak 2005 Finlandiya +
Ekim 2006 Maui (Havai ) +
Kasim 2006 Avrupa + + +
Subat 2008 Florida +
Ocak 2009 Victoria(Malezya) + +
Kasim 2009 Brezilya + +
Aralik 2009 Tanzanya + +
Aralik 2009 Kenya + +
Ocak 2010 Hindistan +
Ocak 2010 Avustralya + +
Temmuz 2012 Hindistan + +
Ocak 2015 Pakistan +
Mart 2015 Turkiye + +

Agustos 1999 Tiirkiye
17 Agustos 1999 giinii sabah saat 3.02’de Tirkiye'nin kuzeybatisin1 bir deprem olmustur. Deprem, literatiirde
“Marmara Depremi” olarak adlandirilmigtir ve Marmara Bolgesi'ndeki kentlerde agir hasara yol agmigtir. Deprem
bolgesi, Turkiye'nin en énemli sanayi bolgesi ve ayn1 zamanda elektrik tiiketimi konusunda da 6n siralarda yer aldi.
Bunula beraber deprem zamaninda deprem bolgesinden tilkenin diger bolgelere {iretim dogan bir enerji akist vardi.
Ani talep kaybinin sonucu olarak, gii¢ sisteminde bozulmalar olustu, enterkonnekte sistem bundan etkilenmis ve
ardigik olaylar sonucunda gii¢ sistemi ¢okmiistiir (Oral &D6nmez, 2010).

www.iste-c.net

Copyright © International Science and Technology Conference (ISTEC)

100




“ZISTEC

INTERNATIONAL SCIENCE AND International Science and Technology Conference, July 18-20, 2018 Paris,France
TECHNOLOGY CONFERENCE

Mart 2015 Turkiye

31 Mart 2015 tarihinde, 400 KV iletim hattinin agir1 yiiklenme sebebiyle servis dig1 kalmasi, Tiirkiye elektrik sisteminin
ENTSO-E Avrupa Kitasi sistemiyle baglantisinin kopmasina yol a¢ip sistem ¢dkmesine neden olmus, ciddi bir dizi
olayn etkisine maruz kalmistir. Kesinti dncesinde dort adet 400 kV uzun iletim hatti, Tirkiye 400 kV Dogu — Bat1
iletim koridoru merkez kisminda servis disidir. Serviste olan paralel ¢ok uzun mesafeli hatlar 4700 MW tasimaktadir.
Ik 6nce 1127 MW/1237 MVA tastyan Osmanca — Kursunlu hatt1 agir1 yiikten servis dis1 kalmustir. Bu durum, Tiirkiye
elektrik sisteminde Dogu — Bati alt sistemleri arasinda 1,9 saniye igerisinde hizli, ardisik arizalar nedeniyle
senkronizasyonun kaybolmasina, hat mesafe koruma roleleri tarafindan paralel hatlarin servis digt kalmasma neden
olmustur. Sonug olarak Tiirkiye elektrik sisteminin Dogu ve Bati alt sistemleri birbirinden ayrilmistir (ENTSO-E &
TEIAS, 2015).

Sonu¢ Ve Degerlendirme
Caligsma igerisinde incelenen 1999°dan 2015 yilina yasanan olaylar dikkate alindiginda, sistem ¢okmesine etki eden
cesitli tetikleyici olaylarin oldugu goriilmektedir. Bu tetikleyici olaylar:

e Eskiyen donanimlar,

e Kisa devre,

e Agin yiikleme,

e Dogal nedenler,

e  Teknik problemler olarak karsimiza ¢ikmaktadir.
1999 Arjantin ve 2008 Florida sistem ¢okmeleri teknik problemler, 1999 Turkiye (deprem), 2006 Finlandiya (kar
firtinast), 2006 Maui (deprem) ve 2010 Hindistan (soguk hava sartlar1) sistem ¢okmelerinde dogal nedenler tek bir
neden sonrasi olusan ardigik olaylari ile olusmustur. Tek bir nedenden &tiirii sistem ¢okmeleri yaganabildigi gibi birkag
nedenin birlesmesi neticesinde de sistem ¢okmeleri yasanabilmektedir.

e 2003 Amerika-Kanada sistem ¢6kmesi kisa devre- asir1 yiikleme — dogal nedenler,

e 2003 Hirvatistan sistem ¢okmesi eskiyen donanim- kisa devre- asir1 yiikleme- dogal nedenler,

e 2003 Avrupa sistem ¢okmesi asir1 yiikkleme- dogal nedenler,

e 2003 Isve¢ Danimarka, 2004 Yunanistan, 2006 Avrupa sistem ¢okmeleri kisa devre- asir1 yiikleme- teknik

problemler,

e 2005 Moskova sistem ¢okmesi kisa devre- teknik problemler,

e 2009 Victoria ve 2010 Brezilya sistem ¢okmeleri kisa devre- teknik problemler,

e 2009 Tanzanya ve Kenya sistem ¢okmeleri eskiyen donanim- teknik problemler

e 2010 Avusturya sistem ¢okmesi ise dogal nedenler ve teknik problemlerin birlesmesinin neticesinde meydana

gelmisgtir.

Enterkonnekte sebeke yapilar1 gii¢ sisteminde dnemli avantajlar saglamakla birlikte sebekenin bir boliimiinde olan
kesinti, ariza, kisa devre, asir1 gerilim, asir1 yiik, arz talep dengesizlikleri gibi olaylar sonrasinda hatanin oldugu
bolgenin zamanin ayrilmamasi sonucunda ardisik olaylarin etkisi ile enterkonnekte sebekenin tiimiinii veya biiyiik
bolimiini etkileyebilmektedir. Bu yapida en 6nemli sorumluluk sistem operatdriine diigmekle beraber, sebeke alt
yapisinin yeterligi ve koruma diizenekleri de 6nem arz etmektedir.
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Ozet: Giiniimiizde akilli telefonlar giinliik hayatin olduk¢a énemli bir pargast haline gelmistir.
Bu cihazlar i¢in hazirlanmis bir¢ok isletim sistemi olmakla birlikte, Google firmasinin Android
isletim sistemi toplam pazar paymin agik ara en yiiksek kullanim oranina sahiptir. Buna bagh
olarak da bu platform i¢in hazirlanmis ve Kategorilere ayrilmis milyonlarca uygulama
sunulmaktadir. Kullanicilar bu uygulamalar: resmi veya resmi olmayan uygulama indirme
noktalarindan indirmekte ve kullanmaktadirlar. Bununla birlikte nereden indirilmis olmugsa
olsun, indirilen her uygulama faydasi yaninda baz1 risk ve tehlikeleri beraberinde getirmektedir.
Bu durumda uygulamalarm indirilen cihazda yetkilerini belirleyen izinler oldukca 6nem arz
etmektedir. Onceki Android siiriimlerinde uygulama indirildigi veya giincellendigi zaman
uygulama izinleri kullanicilardan talep edilmekteyken, Android 6.0 stirimunden itibaren yetki
izni, uygulamanin kullanim sirasinda talep edilmektedir. Her iki durumda da kullanicilarin
blylk ¢ogunlugu kendi cihazlari i¢in anlamlarini tam olarak bilmedikleri yetkileri uygulamaya
verip uygulamay1 kullanmaya baglamak veya devam etmek egilimindedirler. Bu durum ise
ciddi gizlilik ihlallerine neden olabilmektedir. Bu calismada Android igletim sistemine
yiiklenen uygulamalara verilen izinler ve olasi riskleri kisaca tartigilmaktadir.

Anahtar Kelimeler: Android, Uygulama izinleri, Gizlilik ihlali

Abstract: Nowadays, smartphones have become an essential part of daily life. Although plenty
of operating systems have been existed for smartphones, Google’s Android operating system
has clearly the highest usage rate of the total market share. Depends on that, there are millions
of apps divided into categories, prepared for this platform. Users download and use these apps
from official or unofficial app download platforms. However, regardless of downloaded site,
every downloaded app is possessed of some risks and hazards besides its benefits. In that case,
the permissions determining authorizations of the applications on the downloaded device are
very crucial. In previous versions of Android, application permissions were being requested
from users when the app is downloaded or updated, but after from Android 6.0, permissions is
requested during the use of the app. In both cases, the vast majority of users tend to start or
continue to use the apps by giving the permission that they do not know clearly, what they mean
for their devices, to these apps. This might be lead to serious breaches of privacy. This study
briefly discusses the permissions and possible risks of applications installed on the Android
operating system.

Keywords: Android, Application Permissions, Privacy Breach
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Giris

Akalli telefonlar bugiinlerde insanlarin hayatinda eglenceden is hayatina, saglik takibinden sosyal hayata kadar ¢ok
genis bir yelpazede vazgegilmez kisisel sayisal asistanlar haline gelmistir. Pazar arastirmalarma gore diinya
genelinde yaklagik 2,5 milyar kisinin akilli telefon kullandigi tahmin edilmektedir (EMarketer, 2016). Bu
cihazlarda bircok farkli isletim sistemi ¢aligtirilabilmekle birlikte, Mayis 2018 itibar1 ile bu cihazlarin
%75,66’sinda Google firmasinin Android isletim sisteminin ¢alistig1 bilinmektedir (StatCounter, 2018).

Android, 2008 yilinda piyasaya siiriilmesinin ardindan kullanilabilirligi, diisiik maliyeti ve agik kaynak platformu
olmasi nedeniyle giderek artan oranlarda kullanilmaya baslanmistir. 2018 yili itibari ile bu platforma ydnelik
yaklasik 3,5 milyon uygulama Google Play Store isimli resmi sitede bulunmaktadir (EMarketer, 2018b). Resmi
sitenin haricinde kurumsal (Amazon vb.) ve kurumsal olmayan binlerce siteden de milyonlarca farkli Android
uygulamalari indirilip kullanilabilmektedir.

Kullanic1 ve uygulama sayilarinin bu kadar biiyiik rakamlara ulagmasi, platformun giivenligi hususunu oldukga
6nemli hale getirmektedir. Kullanicilarina daha giivenli bir ortam olusturmak amaciyla Google resmi sitesi olan
Play Store ’da yaymlanan uygulamalar icin giivenlik politikas: uygulamaktadir. Ornegin Google 2017 yilinda
cesitli nedenlerle politikasini ihlal eden 700.000 uygulamay1 internet sitesinden kaldirmistir (Google, 2018a).
Google bu yontemi ile taninmig uygulamalari taklit eden “copycat” uygulamalari, asir1 siddet, nefret ve illegal
aktiviteleri iceren uygunsuz icerik uygulamalar1 ile SMS sahteciligi, trojan ve phishing gibi potansiyel zararl
uygulamalar1 makine 6grenmesi modelleriyle tespit ederek resmi sitesinden kaldirmakta ve bu uygulamalari Siteye
yukleyenleri de engellemeye ¢alismaktadir. Google’in resmi sitesi haricindeki diger uygulama indirme sitelerinde
ise kurumsalliga bagli olarak Google’un politikalar1 ile benzerlik gosteren politikalar bulunmakla birlikte
(Amazon, 2018) kurumsal olmayan siteler i¢in ise sistematik bir yaklasim bulunmamaktadir ve bu sitelerden
indirilen uygulamalar kullanici cihazlarina ¢ok ciddi tehditler olusturmaktadir. Google, indirme kaynagindan
bagimsiz olarak bu tehditleri yok etmek amaciyla Google Play Protect isimli bir sistem kullanmakta ve periyodik
olarak cihazlari tarayarak zararl olabilecek yazilimlar1 kullaniciya bildirmektedir (Google, 2018e).

Bunlarla birlikte bir uygulamanin Google’n politikalarina uygun olmasi ve Google Play Protect sistemi agisindan
tehlike arz etmemesi, o uygulamanin giivenli oldugu anlamina gelmemektedir. Uygulamalar kullanicidan belirli
islemler i¢in izin istemektedir ve bu izinlerin neden olabilecekleri hususlar bash basina énemli bir guvenlik
problemidir. Android eski siiriimlerinde uygulama indirilip kurulurken uygulamanin hangi yetkileri talep ettigi
kullaniciya bildirilir ve kullanici cevabina gore isleme devam edilmektedir. Bu toptan yetki verme yaklagimindaki
riskler nedeniyle Google, 2015 yilinda yayinladigi Android 6.0 (Marshmallow olarak bilinmekte) strimiinden
itibaren, bu toptanci anlayigi terk etmis ve uygulama calismasi esnasinda uygulamanin talep ettigi an yetkinin
kullaniciya sorulmasi uygulamasina geg¢mistir. Bununla birlikte Android 6.0 ve daha yiksek surimlerinin Subat
2018 itibari ile kullanim oram %57,7’dir (EMarketer, 2018a).

Android igletim sisteminin yeni siiriimlerinin, cihazlarda ¢alisan yazilimlarin yetkilerini kontrol etme hususunda
kullanicilara daha fazla gii¢ verdigi asikardir. Bununla birlikte izinlere iligskin temel risk devam etmektedir (Jha &
Lee, 2017). Hangi izin ydnetimi kullanilirsa kullanilsin, yetki verilmesi hususuna cihaz kullanicilari karar vermek
zorundadir. Bununla birlikte cihaz kullanicilarinin bu konudaki yetkinliklerini tespite yonelik yapilmig ¢caligmalar
oldukc¢a vahim sonuglar gostermektedir. Yapilan bir arastirmaya gore, aragtirmaya katilanlarin yalnmzca %17’si
kurulum sonrasinda izinlere dikkat etmekte ve sadece %3’0i talep edilen izinleri anladigini gosteren sorulari
cevaplayabilmektedir (Felt et al., 2012). Kullanicilarin Android izinlerini anlayip anlamadigi ve nasil
davrandiklarimi inceleyen bagka bir ¢alismada, uygulamanin istedigi izinleri ne seviyede dikkatle okuduklari
sorusuna 0-5 araliginda cevaplamalari soruldugunda %23 iiniin 5 (¢ok dikkatlice) okudugu belirlenmis ve bu “gok
dikkatlice” okuyanlar ile kendisini bilisim uzmanlari olarak ifade eden kisiler arasinda dnemli bir korelasyon
oldugu gbzlemlenmistir (Ramachandran et al., 2017).

Cihaz kullanicilarinin talep edilen izinleri okumamasi veya anlamamasi kullanicilarin bilgisizligini ve
umursamazligim akla getirmektedir. Umursamazligin da aslinda uygulamalarin istemis oldugu yetkilerin gercekte
neler yapabileceginin bilinmemesinden kaynaklandigi diisiincesinden hareketle, bu calismada farkindalig:
arttirmak amaciyla, iligkisiz gibi goriinen izinlerin nasil veri gizliligi ihlallerine neden olabilecegine dair drnekler
sunulmustur.

Bu galisma 4 bdliimden olugmakta ve izleyen boliimde Android igletim sisteminin yazilim giivenligi mekanizmasi

ve izin modeli, sonraki bdlimde izin gruplar1 ve olasi riskleri sunulmakta ve g¢aligma sonug bolimi ile
sonlanmaktadr.
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Android Isletim Sisteminin Yazihm Giivenligi Mekanizmas1 Ve Izin Modeli

Android akilli telefonlar, tabletler, saatler, otomobiller ve akilli televizyonlar gibi cihazlarda kullanilan Linux
tabanli agik-kaynak bir mobil isletim sistemidir. Sekil 1 Android isletim sisteminin 5 temel katmanini
gostermektedir. Bu yapida en istteki katman olan Application Framework (Uygulama Platform) katmani;
uygulama gelistiriciler tarafindan kullanilan katmandir ve uygulamalara Java siniflar1 biciminde yiiksek seviye
hizmetleri saglar. Ikinci katman Binder IPC (Binder Inter-Process Communication - Baglayic1 Siirecler Arasi
fletisim) mekanizmasi Application Framework’unun Android Sistem Servislerine iletisimini saglar. Uglincl
katman Sistem Services (Sistem Hizmetleri); {ist katmanlardaki yazilim ile alt katmanlardaki donanim arasinda
Medya (Medya kayit ve yiiriitme hizmetleri) ve Sistem (Window Manager, Activity Manager vb.) iletisimi saglar.
Doérdinct Katman olan HAL (Hardware Abstraction Layer — Donanim Soyutlama Katmani) tist katmanlardaki
hizmetlerin, alt seviye siiriicii hususlarindan bagimsiz olarak cihazdaki donanima erigimini saglar. En alt katmanda
ise bazi 6zel eklentilerin oldugu bir Linux Kernel (Linux Cekirdegi) ¢aligmaktadir. Bu katman temel donanim
stirliciilerini ag bilegenlerini igermektedir (Google, 2017).

Android isletim sisteminde, Kernel katmami tarafindan yiiriitillen Linux kullanici-temelli sistem givenlik
mekanizmasi ve Application Framework katmani tarafindan yiiriitiilen Android izin-temelli giivenlik mekanizmast
olmak tizere iki ana giivenlik mekanizmasi bulunmaktadir (Google, 2018c).

Sistem seviyesindeki giivenlik Linux Kernel’in bir pargast olup, uygulamalarin diger uygulamalara, isletim
sistemine ve cihaza zarar vermesini engellemek igin tasarlanmistir. Linux Kernel kullanici-temelli izin modeli,
siire¢ izolasyonu, giivenli IPC mekanizmasi ve ¢ekirdegin bazi bdliimlerine erisimi engelleyerek; kullanicilarin
birbirlerinin dosyalarina, hafiza bdlgelerine, CPU kaynaklarina ve yetkili oldugu donanim bilesenlerine erigimini
sinirlar. Android bu izolasyonu gergeklestirebilmek i¢in her bir kullanicinin her bir uygulamasina tekil bir UID
(user ID) tanmimlar ve uygulama ayrik bir islem olarak g¢alisir. Bu ayrik islemin yiiriitiildigii bolge Application
Sandbox (Uygulama Kum Havuzu) olarak isimlendirilir ve bu mekanizma sayesinde varsayilan olarak
uygulamalar diger uygulamalar ile etkilesime giremez ve isletim sistemine simirli erisime sahiptir. Eger bir
uygulama kendisine tanimlanmig yetkinin disinda bir islem yapmak isterse (6rnegin baska bir uygulamanin
verilerini okumaya g¢alismak veya bir numara ¢evirmek gibi) isletim sistemi bunu engeller. Bununla birlikte
Android 4.3 suriiminden itibaren agikga izin verilen yetkilerin haricindeki her seyi engelleyen ve her siire¢ ve
nesneyi kullanici:rol:tip:seviye seklinde etiketleyerek Application Sandbox’unun sinirlarini daha iyi tanimlayan
SELinux (Security-Enhanced Linux — Arttirilmig Giivenlikli Linux) uygulamasima gegilmistir (Google, 2018c).

APPLICATION FRAMEWORK

BINDER IPC PROXIES

MEDIA SERVER SYSTEM SERVER

AudioFlinger Search Service
Camera Service Activity Manager
MediaPlayer Service Window Manager

Other System Services

Other Media Services & Managers

Camera HAL Audio HAL Graphics HAL Other HALs

Audio Driver Display Dri
(ALSA, 0SS, etc.) Isplay Hrivers Other Drivers

Camera Driver

Sekil 1. Android Isletim Sisteminin Katmansal Yapisi (Google, 2017)
izin temelli giivenlik mekanizmasi, uygulamalarin hangi sistem kaynaklarina erisip erisemeyecegini diizenleyen

mekanizmadir. Izinler talep edilen sistem kaynaginin dzelligine gore normal, tehlikeli, imza ve dzel izinler olarak
seviyelendirilmistir. Normal izin seviyesi en diisiik izin seviyesidir ve uygulamanin, kullanic1 gizliliginde veya
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diger uygulamalarin ¢alismasinda ¢ok diisiik risk arz eden Sandbox disi kaynak ve veriye erigsimini ifade
etmektedir. Herhangi bir uygulama buna ihtiya¢ duydugunu ifade ettiginde sistem otomatik olarak bu izni
uygulamaya vermekte ve kullaniciya herhangi bir onay ekram gostermemektedir. Bir st seviye izin tehlikeli izin
olarak tanimlanmakta ve bu izinler uygulamanin erismeye ¢alistig1 kaynak ve verinin, kullanicinin 6zel bilgilerini,
diger uygulamalarin ¢alismasimi ve depoladigi verileri potansiyel olarak etkileyebilecegini ifade etmektedir.
Herhangi bir uygulama bu izinleri istediginde bu talep kullaniciya sunulur ve kullanici onayr olmaksizin izin
verilmez. Imza izin, riskli izin grubuna girmektedir ve giivenilir sertifikaya sahip uygulamalara kurulum sirasinda
verilen izindir. Bununla birlikte imza gruptaki bazi izinler higbir ti¢iincii-parti uygulamaya verilmemekte ve
Google ile bazi cihaz iireticilerine verilmektedir. Diger gruplara girmeyen birka¢ izin 06zel izin olarak
isimlendirilmekte ve sistem bu izinler i¢in ayrintili bir ydnetim ekrani sunarak izni kullanicinin onayina
sunmaktadir (Google, 2018b). Ayrica Ugunci parti uygulamalar tarafindan, ilgili uygulamanin kaynak ve
yeteneklerini diger uygulamalar ile paylasmak amaciyla 6zel izinler tamimlamakta ve sistem ile diger uygulamalara
sunmaktadir (Elenkov, 2014; Google, 2018d).

Tehlikeli izinler izin kullanici onay siireci Android 6.0 (API level 23) 6ncesinde ve sonrasinda olmak iizere iki
farkli sekilde uygulanmaktadir. Android 5.1.1 (APl level 22) ve dnceki surimlerde, uygulama yiiklenmesi
oncesinde sistem tehlikeli izinlerin onayimni bir ekran vasitasiyla kullaniciya sunar. Kurulum zamani izni olarak
adlandirilan bu izinlere 6rnek bir ekran gorintiisti Sekil 2a’da verilmistir. Eger kullanic1 “Kabul (Accept)”
segenegini segerse uygulamanin talep etmis oldugu tiim izinler uygulamaya verilir. Kullanicinin ret cevabinda ise
sistem uygulamanin kurulumunu iptal eder. Uygulamaya daha sonra bir giincellenme yilklenmesi durumunda varsa
glincellemenin talep ettigi ek izinler i¢in kullanictya yeniden sorulur. Kullanicinin onay1 durumunda giincelleme
yiklenir aksi halde yiiklenmez. Uygulama cihazda yukli oldugu siirece bu izinlere sahiptir ve herhangi bir
degisiklik yapilamaz. Uygulama cihazdan kaldirildiginda izinler yok edilir ve ayn1 uygulama yeniden yiiklenmek
istenirse ayn1 izin siireci uygulanir.

Android 6.0 ve st siirimlerinde kurulum agamasinda kullanicidan onay talep edilmez. Onay streci, tehlikeli
izinlerin kullanimi sirasinda gerceklestirilir. Bir uygulama tehlikeli sayilan bir islem gergeklestirmek istediginde
bunun gergeklestirip gergeklestirilemeyecegi kullaniciya ¢aligma zamaninda bir diyalog kutusu araciligi ile sorulur
(Sekil 2b). Kullanicinin kabul onayi ile izin uygulamaya verilir. Kullanicinin reddetmesi durumunda, uygulama
ayni izni bir kez daha talep ettiginde kullaniciya ilgili izni kalic1 olarak kabul edip etmedigini soran bir diyalog
kutusu sunulur (Sekil 2c). Bununla birlikte verilmis kalici izin ayari sistem ayarlarindan degistirilebilmektedir
(Google, 2018b).

V.41 600

We've simplified app permissions.  LEARN

Awesome Notes
needs access to

E Contacts
Q

E Allow Awesome
— Notes to access your
contacts?

E Allow Awesome

— Notes to access your
contacts?

[ Never ask again

Location

DENY  ALLOW
& Microphone v

Google play

DENY ALLOW

(b)

Sekil 2. Uygulama izin Talebi Ekran Gériintiileri (Google, 2018b). (a) Android 5.1.1 ve Oncesi (b) Android 6.0
ve Sonrasi {1k Kez izin Talebi (c) Android 6.0 ve Sonras1 Tekrar izin Talebi.
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Android isletim sisteminde API ¢aligtirmak i¢in gerekli izinler, 6zellikleri veya cihaz kabiliyetleri ile iligkili izin
gruplar1 altinda tanimlanir ve izin istekleri grup seviyesinde yonetilir. Ornegin SMS izin grubu hem READ_SMS
iznini hem de SEND_SMS iznini icerir (Google, 2018b).

Izinlerin izin gruplarina baglanti mantig1 eski ve yeni Android siiriimlerinde farklilik arz etmektedir. Android 5.1
ve onceki stirlimlerde, yukarida anlatildigi gibi sistem kurulum asamasinda, listesi Tablo 1’de gorilen tehlikeli
olabilecek izinleri kullaniciya sorulur. Burada sistem verilen tekil izni degil, iznin grubunu kullaniciya sorar.
Ornegin uygulama READ_CALENDAR iznini istediginde sistem izin grubu olarak CALENDAR grubunu
kullaniciya gosterir. Bununla birlikte kullanicinin onayi halinde sadece READ_CALENDAR izni uygulamaya
verilir.

Tablo 1: Tehlikeli izinler ve izin Gruplari

iZiN GRUBU IZINLER iZiN GRUBU IZINLER

CAMERA CAMERA SENSORS BODY_SENSORS

CONTACTS |READ_CONTACTS SMS SEND_SMS
WRITE_CONTACTS RECEIVE_SMS
GET_ACCOUNTS READ_SMS

PHONE READ_PHONE_STATE RECEIVE_WAP_PUSH
READ_PHONE_NUMBERS RECEIVE_MMS
CALL_PHONE STORAGE READ_EXTERNAL_STORAGE
ANSWER_PHONE_CALLS WRITE_EXTERNAL_STORAGE
READ_CALL_LOG LOCATION ACCESS_FINE_LOCATION
WRITE_CALL_LOG ACCESS_COARSE_LOCATION
ADD_VOICEMAIL MICROPHONE | RECORD_AUDIO
USE_SIP CALENDAR |READ_CALENDAR
PROCESS_OUTGOING_CALLS WRITE_CALENDAR
ANSWER_PHONE_CALLS

Android 6.0 ve st siiriimleri i¢in sistem davranisi daha farklidir. Buna gore, yukarida anlatildigi gibi kullanim
zamaninda, bir uygulama tehlikeli olabilecek bir izni talep ettiinde, eger uygulamanin ilgili tehlikeli izinle ayni
gruptan bagka bir izne yetkisi varsa kullaniciya sorulmadan istenen izin uygulamaya verilir. Ornegin bir
uygulamanin daha 6nceden alinmig READ CONTACTS izni varsa ve bu uygulama WRITE CONTACTS izni
istiyor ise sistem herhangi bir diyalog kutusu gostermeden bu izni uygulamaya verir. Diger taraftan bir uygulama
tehlikeli olabilecek bir izni talep etti§inde, eger uygulamanin ilgili tehlikeli izinle ayni gruptan baska bir izne
yetkisi yok ise sistem izin grubunu (tekil izni degil) gdsteren bir diyalog kutusu agarak kullanici iznini sorar
(Google, 2018b).

Google’n izinleri bu sekilde gruplamanin kullanicilarin daha anlamli ve bilgilendirilmis tercih yaptiracagini iddia
etmesine ragmen (Google, 2018b), bir kaynagi okuma yetkisi vermekle yazma/degistirme yetkisi vermek
arasindaki fark ¢ok 6nemlidir. Bir uygulamaya verilen izinlerin uygulamanin amacindan daha farkli noktalara
ulasabilecek veri ihlallerine neden olabilmesi bile miimkiin iken, Android ’in yeni siirimlerindeki bu sistem
davramisinin tehlikeli sonuglar dogurabilecegi ve bu farkin tahmin edilemeyecek kadar buyiik zararlara neden
olabilecegi diisiiniilmektedir.

Android izinleri ve Olasi Riskleri

Akilli cihazlarda metin, gorsel (resimler ve videolar) ve akici (streaming) veri halinde kullanicilarina ait gok
miktarda kisisel veri bulunmaktadir. Bu veriler takvim verileri, iletisim verileri, rehber verileri, kullanim verileri,
konum verileri, depolanmuig dijital veriler, tanimlama verileri ve sensor verileri olarak siniflandirilabilir (Mylonas,
Theoharidou, & Gritzalis, 2014). Bu veriler ile kisilerin adresi, konumu, cinsiyeti, iligkileri, telefon numarasi,
saglik bilgileri, inanc1 ve isi gibi 6zel bilgiler ifsa edilebilir ve kotii amaclarla kullanilabilir.

Tablo 2’de uygulamalara verilen standart Android izinlerinin, hangi verinin gizliligini ihlal edebilecegi
gosterilmistir. Tablo 2’de verilen izinler araciligiyla dogrudan ele gegirilebilecek veriler gosterilmistir. Buna gore
ACCESS_COARSE_LOCATION ve/veya ACCESS_FINE_LOCATION iznini bir uygulamaya vermek, Konum
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Verilerini ilgili uygulamaya vermek (Google, 2018f) ve aym1 zamanda Konum Verilerinin ihlali riskini kabul

etmek anlamina gelmektedir.

Tablo 2. Tehlikeli izin Gurubu izinleri Aracihigi ile Ele Gegirilebilecek Veriler

izin Adx

Verilen Yetki

Ele Gegirilebilecek Veri

ACCESS_COARSE_LOCATION

Yaklagik Konumu Tespit

ACCESS_FINE_LOCATION

Tam Konumu Tespit

Konum Verileri

READ_CALENDAR

Takvim Kayitlarini Okuma

Takvim Verileri

READ CALL _LOG

Arama Gegmisi

READ PHONE_STATE

Aramalarin Durumu

READ_SMS Gelen SMS Okuma Tletisim Verileri
RECEIVE_SMS SMS Alma
RECEIVE_MMS MMS Alma
READ_CONTACTS Rehber Kisiler Okuma Irtibat Verileri

READ_EXTERNAL_STORAGE

SD Kart I¢indeki Verileri Okuma

Depolama Verileri

GET_ACCOUNTS

Cihazdaki Hesaplarin Verilerini Okuma

READ PHONE_STATE

Telefon Durum Verilerini Okuma

READ_PHONE_NUMBERS

Cihaz Telefon Numaralarint Okuma

Tanmimlama Verileri

CAMERA

Kamera Erisim

RECORD_AUDIO

Ses Kayit Sensor Verileri

BODY SENSORS

Viicut Sensorlerine Erisim

Bununla

birlikte; bu iki iznin verilmemesi Konum Verilerinin ihlal riskini ortadan kaldirmamaktadir. Bu izinler

kullanilmadan da farkli yontemlerle konum tespiti yapilmasi ve bu verinin ihlali (izinsiz uzak noktalardaki ¢tinci
sahislara gonderilmesi) mumkiindur. Uzak noktalara génderimin uygulamalarin sahip olabilecegi INTERNET
veya SEND SMS izinleri vasitasiyla yapildigi diigtiniilerek asagida konum verisi elde edebilmek igin
kullanilabilinecek bazi yontemler siralanmustir:

flgili cihazin ¢ekmis oldugu fotograflarda aksi ayarlanmamus ise, fotografin cekildigi konumun GPS
konumu metadata olarak bulunmaktadir (Geek, 2017). READ_EXTERNAL_STORAGE izni aracilig1 ile
bu fotografin cihazda elde edilmesi ile kullanicinin konum bilgileri elde edilebilir.

Kullanici tarafindan resim ¢ekilmeden, CAMERA iznine sahip bir uygulama kendi kendine resim ¢ekerek
ve bu resmin bilgilerini kullanarak kullanicinin konum bilgilerini elde edebilir.

Resimlerden GPS verileri olmadan da yer tespiti miimkiindir. Resmin ¢ekildigi bolgeyi bilen bir insan
tarafindan resmin ¢ekilme konumu tahmin edilmesi miimkiin iken, Konvoliisyonel Yapay Sinir Aglari
kullanilarak goriintii eslestirme yoluyla bir resmin nerede ¢ekildigi bulunabilmektedir (Weyand,

RECORD_AUDIO yetkisi ile mikrofon iznine sahip bir uygulama vasitasiyla ortam dinlemesi yapilip,

ACCESS_WIFI STATE komutu vasitasiyla cihazin bagl oldugu Access Point tespit edilerek
kullanicinin yaklagik konumu tespit edilebilir (Achara, Cunche, Roca, & Francillon, 2014).

BLUETOOTH_ADMIN ve BLUETOOTH Android izinleri ile misaade edilen Bluetooth sinyalleri ile
kapali alanlarda konum tespiti basarili bir sekilde gergeklestirilebilmektedir (Wang, Yang, Zhao, Liu, &

READ_CALENDAR izni olan bir uygulama Takvime eklenmis etkinliklerin konumlar1 belirlenmis ise
kullanicinin ne zaman nerede olacagini tespit edebilir (Mylonas et al., 2014).

SEND_SMS, RECEIVE_SMS ve READ_SMS izinleri araciligi ile bir uygulama kullanicinin bilgisi
olmadan servis operatorlerine kisa mesaj yazip gelen cevap mesajmdan kullanicinin konumunu rahatlikla

INTERNET iznine sahip olan ve Android Facebook SDK i¢in yetkilendirilmis bir uygulama Facebook’da
kullanicinin katilacagi etkinliklerin okunmasi ile kisinin ne zaman nerede olabilecegi belirlenebilir

Akilli cihazlardaki email uygulamalari imza izin seviyesi gerektirdiginden yiiksek derecede giivenliklidir.
Bununla birlikte email ekleri i¢in aym hususlar1 sdylemek miimkiin degildir. Ornegin Gmail uygulamasi
mail ekinin bagka bir dokiiman goriintiileyici ile agilabilmesine imké&n vermektedir. Bu durum Acrobat
gibi programlarin dokiimanin hemen bir kopyasinin SD karta kopyalanmasina neden olur. Sonucta
READ_EXTERNAL_STORAGE yetkisi olan bir uygulamanin bir email ekinde gonderilmis bir davetten

1.
2.
3.
Kostrikov, & Philbin, 2016).
4.,
bu sayede konum tespiti yapmak mimkundr.
5.
6.
Cuthbert, 2013).
7.
8.
bulabilmektedir (Turkcell, 2018).
9.
(Facebook, 2018).
10.
www.iste-c.net
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kullanicinin hangi zamanda nerede olacagi hususunda fikir sahibi olabilmesi mimkindir (May &
Bhargavan, 2013).

Olas1 tiim Konum Verisi elde etme yontemleri ve diger verilerin alternatif elde etme ydntemleri bu ¢alismanin
kapsamini ve boyutlarini agmakta olup, burada sadece izinler ve riskleri arasinda bire-bir iliskiden daha fazlasi
oldugu gosterilmesi amaciyla yukaridaki 6rnekler verilmistir.

Sonug

Bu calismada Android isletim sisteminin giivenlik mekanizmasi irdelenerek, uygulama izinleri ve bu izinlerin
isletim sistemi ¢ercevesinde isleyisi anlatilmigtir. Tehlikeli izinler ve bu izinlerin gruplart belirtilip, cihazdaki
verilere ve cihaz kullanicisinin gizliligine yonelik izinler kisaca sunulmustur. Bunlarla birlikte ¢alismada, izinler
ve bu izinlere bagl olarak erisilebilecek veriler arasinda bire-bir iliski olmadigi hususu vurgulanmis ve bunu
gostermek amactyla, konum izinlerinden farkli izinlerin kullanilmasi ile konum verisine nasil erisilebilecegi
hakkinda 6rnekler verilmistir.
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