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Acknowledgement

Dear Guests...
Welcome to the International Science & Technology Conference ISTEC-2013 and International Distance
Education Conference IDEC-2013.

"The International Science & Technology Conference (ISTEC)" is an international activity for scientists,
academics, teachers and educators. ISTEC promotes the development and dissemination of theoretical
knowledge conceptual research and professional knowledge through conference activities the conference
proceeding book and The Online Journal of Science and Technology (TOJSAT). ISTEC-2013 received almost 280
applications. The conference academic advisory board accepted 210 applications to present.

"International Distance Education Conference (IDEC)" is an international educational activity for academicians
who are interested in distance education. IDEC promotes the development and dissemination of theoretical
knowledge conceptual research and professional knowledge through conference activities the conference
proceeding book. IDEC-2013 received almost 60 applications. The conference academic advisory board
accepted 45 applications to present.

The International Science & Technology Conference and The International Distance Education Conference
diffuse the scientific knowledge and researches among academicians and lead to development in academia.

Without the authors and participants ISTEC 2013 & IDEC 2013 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 contributed to the reviewing process of the “ISTEC - 2013” & “IDEC — 2013”
conference papers.

We have lots of participants from 16 different countries. Some of these countries are Algeria, Czech Republic,
Hungary, India, Italy, Jordan, Malaysia, Morocco, Palestinian, Pakistan, Serbia, Philippines, Saudi Arabia, Slovakia,
South Africa, South Korea, United Kingdom, Taiwan Republic of China and The United States.

Should you have any enquiries regarding ISTEC & IDEC conferences please do not hesitate to contact with us for
any additional information you may require.

Finally, we would like to wish you all a pleasant stay in Dubai and safe return back home. | hope that
ISDEC&IDEC - 2013 will be a meeting you will pleasantly remember.

Prof. Dr. M. Sahin DUNDAR Assist. Prof. Dr. Miibin KIYICI Prof. Dr. Aytekin iISMAN
ISTEC 2013 Coordinator IDEC 2013 Coordinator TASET General Coordinator
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PREDICTION AND DIAGNOSIS OF DIABETIC RETINOPATHY USING
DATA MINING TECHNIQUES

Hayrettin Evirgen, Menduh Cerkezi

Sakarya University, Department of Computer Engineering
evirgen@sakarya.edu.tr, menduhcerkezi@hotmail.com

Abstract Diabetic retinopathy is the most common form of eye problem affecting people with
diabetes, usually only affects people who have had diabetes for a long time period and can
result in blindness. The aim of this study is to examine the naive Bayes algorithm which is one
of the classification methods in data mining, and to analyze real life dataset in order to built
predictive system for diabetic retinopathy disease. A total of 385 diabetes patients’ data were
used to train the prediction system. All the categorical features in the dataset were selected by
doctors and evaluation was made based on these features. The dataset was obtained at the Eye
Clinic of the Sakarya University Educational and Research Hospital. It has been proven with
cross-validation that naive Bayes algorithm can be used for diabetic retinopathy prediction
with an improved accuracy of 89%.

Keywords: Naive Bayes, Diabetic Retinopathy, Data Mining.

Introduction

Data mining is the exploration of large datasets to extract hidden and previously unknown patterns,
relationships and knowledge that are difficult to detect with traditional statistical methods (Han and Kamber, 2006).
The areas where data mining is applied recently include engineering, marketing, healthcare and financial
forecasting. Data mining in healthcare is an emerging field of high importance for providing prognosis and a deeper
understanding of medical data (Liao and Lee, 2002). The availability of huge amount of patient’s data from which
to extract useful knowledge, researchers have been using data mining techniques to help health care professionals in
diagnosis of diseases. Developing a tool to be embedded in the hospitals management system to help the healthcare
professionals in diagnosing patients is important.

The disease predictions play an important role in data mining. Researchers are using data mining techniques
in the diagnosis of several diseases such as diabetes (Fang et al., 2009), cancer (Salehi et al., 2010) and heart
diseases (Shouman et al., 2012).

In these studies, several data mining techniques are used, such as Naive Bayes, K-Nearest Neighbor, Decision
Tree, Neural Network and also Clustering methods.

Mohammad R. Shakouriet et al. proposed two different techniques from data mining and case-based
reasoning. They used K-Nearest Neighbor and Decision Tree-techniques to predict diabetic retinopathy (Shakouriet ,
2012). On the other hand, in (Chan et al., 2008) the authors explored the relationship between physiological data and
retinopathy using two data mining techniques, namely C5.0 and Neural Network.

In another study, the authors proposed to examine the relationship between the retinal vessel diameter and
the risk of retinopathy using the measurement of retinal vessel diameter from fundus photographs (Klein et al.,
2004).

This study aims to design a software tool to help health care professionals. At the same time, this application
shows the applicability of data mining methods for many problems in the medical field.
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Materials and Methods

a. Description of Dataset

The dataset was obtained at the Eye Clinic of the Sakarya University Educational and Research Hospital. The
dataset consists of 385 records. In dataset each record consists of 9 features. These are, namely, Glycated
Hemoglobin (HbA1C), Hemoglobin (HGB), URE, High-Density Lipoprotein (HDL), Low-Density Lipoprotein
(LDL), Diabetes Duration, Triglyceride, Creatine and Glucose. Because Naive Bayes algorithm does not permit
continuous data type, all the values in the dataset are treated as categorical. In Table 1, the diagnosis columns show
the categorical values for the corresponding features. The diagnosis column is identified as predictable feature with
value “1” for patients with diabetic retinopathy and value “0” for patients with non diabetic retinopathy. All the
categorical features in the dataset were selected by doctors and evaluation was made based on these features.

Table 1: Demonstrates the clinical feature of the patients in the dataset.

Iflii%fr Description of Feature Diagnosis (1) Diagnosis (0)

1 Glycated Hemoglobin (HbA1C) <6.5 >=6.5

2 Hemoglobin (HGB) >12 <=12

3 High-Density Lipoprotein (HDL) > 40 <=40

4 Low-Density Lipoprotein (LDL) <130 >=130

5 Diabetes Duration <5 >=5

6 Triglyceride > 150 <= 150

7 Creatine >1,2 <=1,2

8 Glucose > 140 <=140

9 URE > 45 <=45

b. Naive Bayes

The Bayesian Classification represents a supervised learning as well as a statistical method for classification.
Assumes an underlying probabilistic model and it allows us to capture uncertainty about the model in a principled
way by determining probabilities of the outcomes. It can solve diagnostic and predictive problems. Naive Bayes
algorithm is based on Bayesian Theorem.

Steps in algorithm are as follows:

1. Each data sample is represented by an n dimensional feature vector, X = (X1, X2,..., Xn), depicting
measurements made on the sample from n attributes, respectively A1, A2, An.

2. Suppose that there are m classes, C1, C2,..., Cm. Given an unknown data sample, X (i.e., having no class
label), the classifier will predict that X belongs to the class having the highest posterior probability, conditioned
if and only if:

P(Ci|X) > P(Cj|X) forall i<=j<=mand j !=i

Thus we maximize P(Ci|X). The class Ci for which P(Ci|X) is maximized is called the maximum posteriori
hypothesis. By Bayes theorem,

P(Ci|X) = (P(X|Ci)P(Ci))/P(X)

3. As P(X) is constant for all classes, only P(X|Ci)P(Ci) needs to be maximized. If the class prior probabilities are
not known, then it is commonly assumed that the classes are equally likely, i.e. P(C1) = P(C2) = ... = P(Cm),
and we would therefore maximize P(X|Ci). Otherwise, we maximize P(X|Ci)P(Ci). Note that the class prior
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probabilities may be estimated by P(Ci) = si/s, where si is the number of training samples of class Ci, and s is
the total number of training samples.

c. Cross Validation

Cross-Validation (CV) is the standard data mining technique for evaluating performance of classification
technique. Mainly it’s used to evaluate the error rate of a learning technique. In CV a dataset is portioned in n folds,
where each is used for testing and the remainder is used for training. The procedure of testing and training is
repeated n times so that each partition of fold is used once for testing.

In a stratified 10-fold Cross-Validation the data is divided randomly into 10 parts in which the class is
represented in approximately the same proportions as in full dataset. Each part is held out in turn and the learning
scheme trained on the remaining nine-tenths; then its error rate is calculated on the holdout set. The learning
procedure is executed a total of 10 times on different training sets, and finally the 10 error rates are averaged to yield
an overall error estimate.

d. Confusion Matrix

Confusion matrix is a visualization tool which is commonly used to present the accuracy of the classifiers in
classification (Han and Kamber, 2006). It is used to show the relationships between outcomes and predicted classes.
The entries in confusion matrix have the following meanings in the context of our study:
¢ ais the number of correct predictions that an instance is negative,
¢ b is the number of incorrect predictions that an instance is positive,
¢ C is the number of incorrect predictions that an instance is negative,
¢ d is the number of correct predictions that an instance is positive.

Table 2: Confusion Matrix

Predicted
Negative Positive
Negative a b
Actual Positive c d

The accuracy (AC) is the proportion of the total number of predictions that were correct. It is determined
using equation below:

a+d

AC= a+b+c+d (1)

ORIGINAL
DATASET

NAIVE BAYES SHOW PREDICTED
CLASSIFIER RESULT

ORIGINAL

INPUT FROM USER ‘ DATASET WITH

PREDICTED
USER’S INPUT

SHOW ACCURACY IMPLEMENT 10-FOLD CROSS
VALIDATION

‘ DELETE USER’S INPUT ‘

Figure 1: Model of Implementation
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Model of Implementation

Fig. 1, depicts the functional block diagram of implementation. Mainly system is working in two phases, in
prediction phase and in accuracy evaluation of algorithm. As shown in Fig. 1, the original dataset and input from
user is given as input to the classifier. When user enters 9 parameters Naive Bayes Classifier will predict users’
input state, and the prediction will be shown. In the second phase the dataset with predicted user’s input will be
evaluated with 10-fold cross validation. When 10-fold cross validation finishes the accuracy evaluation the results of
evaluation will be shown with confusion matrix. After prediction and accuracy evaluation in the system users’ input
will be deleted, so the dataset will be original again.

Application

In this section, implemented software tool for predicting diabetic retinopathy will be introduced. MySQL
Database Management System and PHP programming language are used to implement this tool.

The application consists of two parts in the user interface. In these parts users can input patient’s record and
see the result of prediction. Fig. 2, shows the interface of application. After executing the algorithm, obtained result
of disease diagnosis, percentage of accuracy and also some details of test results are shown to users in the result part
of user interface. Details of test results contains of 10 confusion matrices with accuracy values obtained from 10-
fold cross validation method.

Fig. 2, shows a sample output for a healthy prediction. In this example, the input for 9 variables was entered,
and Naive Bayes predicted with 89.11% accuracy rate.

Figure 2: Application User Interface
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Results

To obtain and evaluate the test results of Naive Bayes classifiers, 10-fold cross validation method was used.
Hence the dataset is randomly divided into training set and testing set 10 times. Table 3, shows the detail results of
10-fold cross validation. Number of rows column represents testing set of each fold whereas Sum of Diagonal
column represents the total number of predictions that were correct. As we mentioned earlier the accuracy is
calculated using equation (1).

The result of the accuracy that is obtained is very good using Naive Bayes algorithm in the real life dataset.
The accuracy rate is 89%.

Table 3: Detail results of 10-fold cross validation

Fold Sum of Diagonal Number of rows Accuracy
1 34 39 87.18%
2 31 39 79.49%
3 36 39 92.31%
4 35 39 89.74%
5 33 39 84.62%
6 33 39 84.62%
7 38 39 97.44%
8 38 39 97.44%
9 35 39 89.74%

10 31 35 88.57%
Accuracy: 89.11%

Conclusion

This study clearly shows that the results are promising for the application of the data mining techniques into
predictions of problem in medical databases.

In this paper, a decision support system was designed for diabetic retinopathy. The system can be served as
training tool for medical students. Also, it will be helping hand for doctors. The system can be further enhanced and
expanded; it can incorporate other medical features besides in the Table 1, also it can incorporate other data mining
techniques. Continuous data can be used instead of just categorical data.
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Abstract: The study examines opportunities of technologies for the development of SMEs.
Community Casting Project (CCP) is an initiative of the University of Johannesburg’s Metal
Casting Technology Station (UJ-MCTS). This project is a community-based jewellery-making
and job-creating initiative through casting and other technologies. The first phase could help
develop business-cases, rollout of the technologies, initial casting training and ICT overviews
at some community sites namely Limpopo and Rustenburg. Phase two of CCP focuses on
collaboration with SMEs, supporting road shows, further marketing of products through ICTs,
facilitating further training with special focus to Platinum incubators. UJ-MCTS believes
providing just the resources may not be good enough, but providing skills to use those
technologies are crucial. The focus groups conducted at SEDA’s Rustenburg jewellery
incubator determines the services offered by the jewellery incubator to the community. The
group were keen to showcase their products and discuss the casting and other ICTs used by
SMEs in SEDA’s Rustenburg incubator. The authors opine collaboration with institutions that
use technologies for casting is essential for the sustainability of such SMEs.

Key words: Casting and other technologies for SMEs, development of SMEs, ICTs for SMEs

Introduction

The National Small Business Act of 1996, as amended in Act 26 of 2003, defines small business enterprise as
an entity carrying out small enterprise concerns in any economic sector and established for the purpose of promoting
the small enterprise concerns. There is clear evidence that SMEs could provide employment opportunities to the
communities and its dependents (SEDA, 2012). The White Paper on National Strategy for the Development and
Promotion of Small Business in South Africa, Notice 213 of 1995, identifies four categories of (Small and Medium
Enterprises) SMEs in South Africa namely:

o survivalist-enterprise where individuals tend to be women and barely make enough for survival

e micro-enterprise which is run by owner and family members and there is limited capital to start business and
they lack basic business skills

o small enterprise employ between five and fifty, operate in premises and is owner managed and

o medium-enterprise have employment up to 200 workers, has other share-holders in ownership.

This study focuses on a small and micro-enterprises such as the SEDA Rustenburg incubator, located at
Rustenburg in the North West Province, South Africa. Initially incubator staff and tenants face obstacles to manage
and operate especially due to lack of skills and technology in ICTs and casting. SEDA currently works in
collaboration with UJ-MCTS.

Community Casting Project is a UJ-MCTS initiative that helps SMEs / incubators to produce commercially
viable hand-made jewellery. UJ-MCTS uses simulation packages and 3D printer for generating moulds. The phase
one of the six-month pilot project aims to develop and test the business case for the casting technology at three
community sites as well as the rollout requirements of the larger project in order to inform the sponsors for the
complete project rollout.

The project which is composed of two phases is the overture to the rollout of the larger project. The first
phase of CCP provided women the skills to train and cast. There were demonstration centres at Witbank,
North-West and Limpopo. Workshops were held for additive manufacturing and casting in 2011 for Limpopo
incubator and in the year 2012 at the UJ-MCTS premises. The idea was create master moulds at MCTS which will
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be used by the tenants at incubators to create more jewellery parts through the use of vulcanised silicon/rubber
moulds. UJ-MCTS could assist in providing initial training to tenants to produce more intricate designs.
CCP has two phases.
The phase two of the Community Casting Project will focus on:

o Giving access to casting technologies and ICTs, rather than focussing on jewellery design by the Rustenburg
incubator
Encouraging fund-raising and other marketing methods through ICTs for SMEs sustainability
Facilitating further training on casting techniques and trouble-shooting through technology
To facilitate more collaboration of SEDA incubators with UJ-MCTS
Support road shows and technologies required for mass production
Support the service-beneficiation phase
To support sustainability of the SMEs by beneficiating with different low temperature alloys
To investigate cost-effective technologies to beneficiating high temperature alloys such as Platinum and
Palladium
e To focus specifically on Platinum incubators

Objectives

The paper investigates the role of an incubator in providing technological skills and resources for SME
jewellery development. We focus specifically on how SEDA’s Rustenburg incubator provided the know-how and
skills in casting to the tenants and future SMEs. The other objectives are:

To determine the technologies for casting used by the tenants at the jewellery incubator.

To determine the services offered by the incubator to the local community.

To analyse the role of ICTs in the development of SMEs.

To analyse the role of the incubator in uplifting the local community in North West Province.

To analyse role of UJ-MCTS in providing access and further training of technologies to the incubator.

To propose strategies to enhance productivity and quality of products produced by the tenants at the
incubator.

Research Design and Methodology

A qualitative approach will be used for this research. Unstructured interviews during focus group sessions

with tenants and with the staff at SEDA’s Rustenburg incubator will enable data collection, explain and interpret the
problem. Although literature review based on Small Enterprise Development Agency booklets, DTi and other
websites could provide some insights, we had to conduct focus group session at the site to get further insights on the
technology needs of SMEs.
Powell (et al 1996) describe focus groups as a group of individuals selected to discuss and comment on from
personal experience, the topic or the subject of the research. Focus groups will enable to conduct interviews in a
natural way and study the people in a natural setting. Convenience sampling will be used as it is fast and inexpensive
and due to the proximity of the location selected. Rustenburg facility is around 130kms from UJ-MCTS. This is the
nearest incubator involved with CCP.

Assuming it is two focus group sessions required, with a minimum of 4 people attending a session, they will
be invited by a facilitator to be interviewed on the same day on a scheduled time in Rustenburg. The people
interviewed should sign the consent form. One session will conducted with the staff at SEDA and another session
with the tenants working at SEDA in Rustenburg.

A focus group session was conducted on 28" Sep 2012 at the Rustenburg SEDA incubator as pre-planned.
Four MCTS staff including us and the facilitator and independent consultant attended the two interview sessions on
the same day. The facilitator firstly thanked the people and explained the purpose of the session.

She asked opening questions to staff while we wrote some notes and made video recordings and took some
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pictures. All tenants signed consent form. Same procedures were followed for the second session with the interviews
with tenants. Although many general questions were posed, the following list of open-ended questions as given to
tenants and pre-set by us were used by the facilitator for discussions.
1. What is your role in the centre?
What technology do you use? Eg: phone, mobile phone, TV etc.
How many people are employed here?
What services do you offer to the local people?
Do you use any technology for casting?
Do you think the centre helps to uplift the local community?
Did you get any training to do casting?

The tenants of SEDA were also requested to write their thoughts in the paper. All these reflections were
collected for use in this study. The facilitator’s role was commendable and challenging. She kept the group focused
for each one hour session. She ensured everyone got a chance to speak and made sure all important topics were
covered.

A content analysis of the reflections provided by the SEDA tenants and of the SEDA staff interview data will
be done. The unit of analysis is the sentence unit. During analysis of the data, open coding (Strauss and Corbin,
1990, 1998) will be used where codes and categories will be developed and themes will be analyzed.

Nogakwd

Data Analysis and Results

Investment casting (also known as lost wax casting process) offers infinite alloy choices and better finishes.
Ancient Egyptians used this casting process to make intricate shapes in gold jewellery, hence the name Investment
(TheMetalCasting, 2012). During investment casting wax patterns are assembled and coated with ‘ceramic slurry’ (a
mixture of plaster of Paris, a binder and, a refractory material).

Then the wax is melted off and filled with hot metal. During the pouring operation, the mould is pre-heated at
about 1000°C (1832°F) to remove traces of wax and the pouring is done in gravity, pressure or vacuum conditions
(TheMetalCasting, 2012). All ceramic parts are removed and one gets the casted metal. Excess metal is cleaned and
grinded for fine finishes.

Macrostructure
of Selectively
Reinforced Casting

Comr Pagal | or
mu&sqq;:n

Pesistante Heated
Rotating Mold

Figure 1: Centrifugal casting. Source: TheMetalCasting (2012)
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In the centrifugal casting process a permanent metal mould revolves about its axis at speeds 300 to 3000 rpm in
horizontal, vertical or inclined positions. As a result, the molten metal is centrifugally thrown towards the inside
mould wall where it solidifies after cooling. It's usually a fine grain casting with a very fine-grained outer diameter.
Although only cylindrical shapes can be produced with this process there are some advantages of centrifugal casting
are (TheMetalCasting, 2012):

e  Resistance to atmospheric corrosion

e  Mechanical properties of these castings are excellent

o  Different wall thickness can be produced with same size mould

e  Castings can be made in any length, thickness and diameter

Discussions with SEDA staff: SEDA’s Rustenburg incubator uses both centrifugal casting and investment
casting processes to cast the jewellery parts and other products. The following information was collected based on
discussion with SEDA staff. SEDA staff believed collaboration with UJ-MCTS was essential for sustainability of
the incubator. Most of the tenants had pewter training with assistance from MCTS. SMEs got a lot of offer on rings,
wedding bands and valuable Platinum and Gold jewellery. They are still learning the techniques of controlling
temperature to improve productivity. The tenants were worried about contamination of metal.

Recently they had fifty mass orders for golf marks and for 25 key rings. They even had orders for watches
and belt clips. They also made corporate gifts for a funder. They have requested some assistance from UJ-MCTS to
conduct road-shows next year. Some of the tenants were a new group not trained in pewter

They have a blog to market and communicate the SEDA issues their Facebook page
(SEDA-Platinum-Incubator, 2012). They take snapshot to upload photos about products they have. They were able
to display their products at Jewellex (Jewellex, 2013), Decorex (2013) and other events. They had a market day at
Marshall town to showcase the products. Majority of the ones that they manufactured are pewter based.

Discussions with tenants at SEDA: Figure 2: shows the tenants at SEDA, Rustenburg who participated in
the second focus group session held on the same day. A total of 8 people participated in the focus group sessions
conducted by MCTS-UJ. The tenants mentioned their role was as an intern or tenant or in some instances even as a
technical assistant. Since they did not work in the incubator regularly they felt 10-12 people in total were actually
employed. There was no steady number of tenants at any instance in the SEDA incubator.

Figure 2: Tenants at SEDA who participated in the focus groups

Regarding the use of ICTs the tenants were keen to speak. One of the tenants mentioned he used phone and
computer to market his jewelry product he casted at SEDA, while another tenant used computer and email facility to
do so. Some tenants used the CAD interface to design the product. Another tenant used CAD, CAM, laser welding,
automated wax injectors and induction coil melting methods. The tenants agreed the centre helps to uplift the
community in the Rustenburg area of North West Province.

10
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Figure 3: shows the Platinum and Silver jewelry made by the tenants at SEDA. As one tenant says many
tenants come from local communities and are able to do business through the (SEDA-Platinum-Incubator (SPI). Out
of five tenants only one had a formal qualification through a technology programme. The rest of the tenants agreed
they got casting and jewelry making training purely with the help from SEDA. They were trained at the Rustenburg
SEDA incubator to use pewter and even modes of casting through precious metals such as Silver (Ag) and Platinum.

Figure 3: The platinum and silver jewelry made by the tenants at SEDA

All tenants agreed with the help of SEDA they were able to use various technologies for casting as well. They
used lost wax casting by vacuum and centrifugal and induction technologies and mould making machine. Most of
them used polishing machine to polish their jewelry products.

Regarding the services a tenant mentioned that the development chain of the SPI targets local communities
for learners. These pupils go onto a learnership by MOA for eighteen months and then they have the option of
becoming tenants. Other than pewter training and working with Platinum the incubator also facilitates SMMEs with
overall business development.

Findings and recommendations

The tenants agreed technology used for casting was beneficial. They were worried contamination of pewter
was a problem. SEDA staff was hoping to have a separate facility for casting pewter and for Platinum and Silver.
UJ-MCTS will assist in providing a way to control temperatures while casting. UJ-MCTS enable road-shows in
2013 and

Skills and resources provided by the incubator: SEDA facility had vacuum and induction technologies and
used centrifugal and investment casting which the tenants used. As evident in the discussions tenants were trained

11
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to use pewter and in different modes of casting using Silver and Platinum. They were also proficient in using Si
Rubber moulds, mould making machine and polishing machines.

Technologies needed for casting jewellery: It is evident from the focus group sessions, 3D printing as in
UJ-MCTS was not used in the SEDA facility. The tenants used lost wax casting and centrifugal and induction
casting. Figure 4 illustrates the SEDA tenants used centrifugal casting. With the assistance and training from
MCTS-UJ SEDA will use such printing facility in future.

:

Figure 4: Centrifugal casting

Role of ICTs in the development of SMEs: The SEDA incubator received many mass orders for golf marks
recently and for many key rings. The marketing officer uses the SEDA blog effectively to market these products. It
is evident from the displays in the incubator and from the printed pamphlets provided during discussions that the
tenants were doing a great jewelry manufacturing jobs and also used printed media. The tenant mentioned he used
phone and computer to market his jewelry product he casted at SEDA. ICTs have been used effectively in SEDA
incubator in Rustenburg.

Services offered to the Rustenburg incubator by UJ-MCTS: Technology and know-how transfer from the
MCTS to the tenants. The tenants were provided with training on new designs, the use of low temperature melting
materials, silicon/rubber mould making and pouring. Ongoing services are provided in the areas new designs,
materials and access to markets.

Role of incubator in uplifting the community: As evident in the discussions with tenants were trained to
use pewter and modes of casting Silver and Platinum. All tenants agreed during focus group sessions that the
incubator played a role in uplifting the Rustenburg community. It is envisaged that the tenants will gain sufficient
expertise in the next two to three years so as to venture into their own businesses. The intention is to create many
small viable businesses that will add value to raw materials that we produce and create jobs so as to eradicate
unemployment and poverty

12
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Conclusions

SEDA with assistance from UJ-MCTS’s CCP can produce commercially viable Platinum, gold, Silver and
other jewelry parts. The skills and resources provided by the incubator are the key to the development of the local
community and the tenants at the incubator. ICTs such as Internet, email and computer/laptop as used in SEDA play
a major role in marketing jewelry products
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ABSTRACT

In this study, analysis of a transformer was performed by using MATLAB programming language with finite element
method. As a result of the analysis, vector potentials of the nodes were calculated by solving matrix solution. Magnetic
inductions in the triangle elements were calculated. If we look at the figures obtained from the literature searching, the
data obtained from this study has shorter command lines than other programming languages and has 98% higher than

degree of accuracy.

Keywords: Finite Elements, Transformer, MATLAB

INTRODUCTION

The basis of the finite element method based on finding solution in small finite elements, when it is not
possible to find a potential function due to complicated boundary conditions of the entire solution area. For
the solution entire solution area are divided into same geometrical elements on condition that geometric
structure of elements stay same. These geometric elements can be triangular, quadrangular and so on.
Triangular elements provide convenience in irregular shapes and random partitioning. Such elements adapts

easily to surface boundary. For these reasons triangular elements were used. (KURUM, 1990).

h
1
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Figure 1. A triangle element
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Trial function for single triangular units as shown in figure 1:

¢(X'y) =a,+aX+a,y
N;, N i N, figure or interpolation functions are used to define the discussed trial function’s edge values (

&+ @, Py ) as shown in figure 1.

Ak y)=N(xy) 4 +N (6 y) ¢+ N (xY) 6, (D)

COMBINATION OF ELEMENTS WITH FINITE ELEMENTS METHOD

Energy function for entire solution area is the sum of the functions obtained from each triangle.

L

4

AN

-
x

Figure 2. Combination of triangle elements
Solution area consisting of two triangles has 4 nodes as shown in figure 2. When the partial
differentiation for each node was taken in the energy function equation 2 occurs. In these equations index on
S indicates that which triangle it belongs (POLAT, 2005)

)
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Entering Resource Functions

When magnetic field problems are analyzed by finite element method current density is taken as the
external effect. Due to Current density is in the copper region, elements in the copper region are determined

during the partition. Function for each elements in the copper region can be written as:
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Calculation of Magnetic Induction

Magnetic permeability of Poisson equation is obtained because of saturation and it is a function of
potential vector A. This situation leads to the Poisson equation is to be nonlinear. While making the solution

A vector potential are evaluated and Bx and By values are calculated with the help of equations (4) and (4).

B(x,y) = rot A(x,y)
When we opened the equality

[

0 0 0
Bix.y)=|2 2 9
(Xy) ax ay az

0 0 Alxy)

OA (X,

By:aAZ(X’y)

OX
B zi.(b..A +b, A +b, -A)
NPT P

(4)
The flux density of the equation is founded as (5)

B(x,y)=/B? +B? -

Nonlinear Approach
In our study of the transformer made of sheets of silicon, we count in non-linearity of change between
magnetic field intensity and magnetic induction.

As can be seen from Figure 3 change between magnetic field intensity and magnetic induction is not linear.
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Figure 3. Change of magnetic permeability and magnetic induction
Magnetic permeability is calculated from equation below if magnetic induction up to 1.89 Tesla value.

Y 82.83
1-0.493*B (6)

If magnetic induction is greater than 1.89 Tesla value it is calculated from equation ;

_17093.3* (B —1.89)+ 2300
B*(1-0.339*(B-1.89))

Calculation of Magnetic Energy and Induction

To calculate the magnetic energy for each triangle element initially, the value of magnetic induction,
field and permeability must be calculated. Additionally our transformer height is required. This value was
taken as 0.15m. Initial value of energy was taken zero in our program. Energy value of each triangle element

is calculated from equation 8. Total energy was founded by aggregating all energy value with each other.

(B> * Area* height )

Energy = 2% 4 (8)

After finding the total magnetic energy, inductance value can be calculated from equation 9 by help of
current value passed through transformer.[6]

- 2xEneryy o
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MATLAB PROGRAMMING LANGUAGE

MATLAB programming language was used for analysis of a transformer with finite element method. To
do this, let's talk a little about MATLAB programming language.

MATLAB is a perfectly comprehensive and improved programming language. The program offers
opportunity to be developed for basic users. In addition, it’s easy coding algorithms lead to create new
programs very quickly. As can be understood from its name basis structure is matrices that do not require
sizing. Unlike other programming languages all outgoing inputs and outputs can be define a matrix without
the need for markers.

The reason for preferring MATLAB is that it is superior to its counterparts with numerical calculations,
graphical programming and simulation applications. So that it is special and decent language. Beside the
main package program of MATLAB with additional payment tool boxes for specific application field can be
chosen. This feature also leads to prefer MATLAB.

MATLAB also provides easy software programming and advanced graphical features. With the help of
ready function files programs can be prepared by means of MATLAB programming only in few lines which
takes many lines in other programming languages. Due to these advantages MATLAB programming

language used for analysis of the transformer.
RESULTS

For the solution of problem initially a region which vector potential value is zero was determined outside
of the transformer. However, it is known that potential value is not zero in theory. For this, how far the
boundary away from the transformer the more we approach the values of the zero potential. In this case, the
results of the solution will be more accurate.

In finite element method to improve the accuracy of the solution, numbers of triangular elements are
increased where potential change of vector value is more (copper, iron... etc.). Division process of solution
area to many triangular elements can be done manually or by direct computer program or can be done with
both. However, manually partition takes long time and may increase possibility of errors during writing file
or computer software. Due to these possibilities partitions are done by direct computer programs. Solution
area can be divided into closed areas and so partition can be done as requested. Initially once we divided our
solution area to some certain triangle elements, then we divided number of triangle we want to divide by
automatic division program.

If we look at the equipotential curves,
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Figure 5: Drawing of equipotential curves of the transformer. (120 curves)
DISCUSSION

The first goal of this program was to create the skeleton of the program. For the first partition was performed.
By using the obtained data shape functions were calculated for solution. Which elements are adjacent to
triangular elements were determined. For each element (copper, iron, or air element) coefficients of matrix
was created by taking advantage of the data calculated during the calculation of the shape functions. Taking
into account current densities and boundary nodes matrix solution was created. After solving the matrix,
vector potentials of the nodes was calculated. Magnetic inductions of triangle elements were calculated. If we
look at the figures obtained from the literature searching, the data obtained from this study has shorter

command lines than other programming languages and has 98% higher than degree of accuracy.
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Abstract: Malachite, a copper carbonate hydroxide mineral with the formulation of
Cu,CO3(0OH), was mechanically activated for different durations in a planetary mill. For
comparison of structural changes, malachite was calcined at 400°C and 600°C. Morphological
changes in both mechanically activated and calcined malachite were determined with scanning
electron microscopy (SEM). From the X-ray diffraction (XRD) patterns, amorphization degrees
were calculated for mechanically activated malachite and alteration of the ore structure with
mechanical activation was demonstrated. With differential thermal analysis (DTA-TG),
decomposition and dehydroxylation temperatures for mechanically activated samples were
specified. Fourier transform infrared spectroscopy analysis was used for calcined malachite for
understanding of the bond characteristic to heat. From the FT-IR analysis, the reasons of
disappearing endotherms for mechanically activated samples were assigned.

Key words: malachite, mechanical activation, calcination, amorphization.

Introduction

In electrical and electronic industry, copper is the most preferable metal because of its higher conductivity.
Beside this area, copper and its alloys are used in rolling industry, communication and aviation industry for electric
production and distribution (Arzutug et al., 2004). Sulfide and oxidized copper ore exist in the world (Liu et al., 2012).
Tenorite (CuO), chrystocolla (CuSiO3.2H,0) (Bingdl et al.) and chalcocite (Cu,QO) (Arzutug et al., 2004) are copper
oxide minerals like azurite [Cu3(OH),(CO3),] and malachite [Cu,(OH),CO3]. In these minerals copper in the
divalent state and they are completely soluble in acidic or alkaline medium at room temperature (Bingdl et al., 2005).
Chalcopyrite (CuFeS,), bornite (CusFeS;) (Arzutug et all., 2004), chalcocite (Cu,S) (Watling, 2006), cubanite
(CuFe,S3), and enargite (CuzAsS,) (Moskalyk et all., 2003) get involved in the group of sulfide minerals. Copper
oxide and carbonate ores represent 10% of the total world copper reserves (Samouhos et al., 2011). Metallic copper is
produced from there ores by hydrometallurgical and pyrometallurgical process.

Malachite had been determined in ancient art works as a green painting (Molchan et al., 2008). Besides using as
a painting material, malachite is used as stone in jewelry, employed in catalysts, coatings and pigments and considered
as a source of copper to produce other copper compounds (Xu et al., 2005).

Stoilova et al. (2002) stated that the mineral malachite, Cu,(OH),CQOj3, crystallized in monoclinic system.
According to Stoilova et al. Cu(1) is coordinated by two oxygen atoms from the carbonate ions and two OH" ion, Cu(2)
is coordinated by two oxygen atoms from the carbonate ions and four OH" ions.

Mechanical activation process was studied by many researchers. Pourghahramani et al., (2007a) stated that
mechanical activation process accelerates the leaching kinetics by increasing of the specific surface area, creating
structural disordering and amorphization of the mineral particles. They are also stated that mechanical activation
process affects the thermal process of sulfide. Another statement is with mechanical activation it is possible to reduce
minerals reaction or their decomposition temperatures (Pourghahramani et al., 2007b).

Wieczorek et al. (2002) studied thermal behavior of mechanically activated for 5, 10, 15 min inorganic salts
that were obtained by precipitation from aqueous solutions. They proposed that decomposition took place between
150°C and 400°C and there is not only one mechanism in the range of these temperatures, there are two overlapping
mechanisms occurrences were detected related to —OH group liberation as H,O molecules and CO, remotion
according to Equation 1 and stated that theoretical malachite composition (%) is; CuO -72.0, H,0-8.1 and CO,-19.9.
Related decomposition temperatures shifted to lower value after mechanical activation and they grounded on the
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alteration of the crystal structure and formation of the new surface. This phenomenon accelerate the decomposition
occurring.
CUz(OH)2CO3—> 2Cu0O + Hzo + COZ (1)

M. K. Seguin (1975) studied effect of different heating rate, kind of inert atmosphere and particle size and
determine the decomposition temperature changing from 340°C to 425°C. M. Samouhos et al. (2011) studied
microwave reduction of malachite concentrate and some part of this study is thermal and structural analysis of the
material. From the X-ray analysis, quartz, hematite, talc, clinochlore, calcite, illite and azurite were detected. These
compositions acted on the thermal analysis and decomposition temperatures found at 310°C and 422°C for malachite,
at 587°C decomposition of clinochlore, 749°C for illite and 929°C for talc were detected.

Frost et al. (2002) stated that thermal decomposition of malachite took place in six overlapping stages at 250°C,
321°C that associate with the loss of water, 332°C, 345°C related to loss of water and carbon dioxide simultaneously,
362°C corresponds to loss of carbon dioxide and 842°C related to reduction of cupric oxide to cuprous oxide because
of the using of nitrogen as inert atmosphere. Proposed thermal reaction of malachite by Frost et al. (2002) is as below;

Stepl 250°C Loss of OH units as water
Step2 321°C Loss of OH units-dehydroxylation Cu,(OH),CO3;—2Cu,(OH)(CO3),+H,0

Step3  332°C 2Cu,(OH)(C0O3),—CuC0O3+Cu0O+CO,+H,0
Step4  345°C Loss of water and carbon dioxide  Cu,(OH)(CO3),—CuCO3+CO,+H,0

Step5 362°C Loss of carbon dioxide only CuCO3;—CuO+CO,

Step6  842°C Loss of oxygen CuO—Cu,0+0,Cu,0—Cut+0,

Materials and Method

For comparison of the structural changes, this study was subdivided into mechanical activation and calcination
process.

Mechanical activation process was conducted with Planetary Mono Mill — Pulverisette 6. Grinding bowl and
balls are made of tungsten carbide (WC). Grinding bowl has 250 ml capacity and balls have 10 mm diameter and 8.14
gr weight. Grinding process was performed in dry conditions. The speed of main disc and ball-to-mass ratio were kept
constant for 15, 60 and 120 min durations at 600 rev.min™ and 25 respectively.

Calcination was performed in muffule furnace with 10°C/min heating rate for 400°C and 600°C under
atmospheric conditions. For both temperature, dwell times were chosen as two- hours and five- hours. Sample was put
in the furnace and heated together and after furnace reached in the room temperature sample was taken.

For comparison of the structural alterations, X-ray diffraction (XRD), Differential thermal analysis and
Thermogravimetric analysis (DTA-TG), Scanning electron microscopy and Fourier transform infrared spectroscopy
were done. XRD was performed with Rigaku Ultima X-ray diffractometer and Cu Ka radiation. The degree of
amorphization (A) of both mechanically activated and calcined malachite according to X-ray diffraction results was

calculated from Equation (2),
IxBO (2)
A=1(1- .100
( I,B )

05x

where I is the integral intensity of the diffraction peak for the untreated malachite, Bq is the background of the
diffraction peak for the untreated malachite, and I, and B, are the equivalent values for the treated malachite (Balaz,
2008). A JEOL 6060 LV scanning electron microscope (SEM) was used for morphological analysis of the treated
malachite. DTA was performed using TA Instruments SDTQ 600 at heating rate of 10°C.min™ under atmospheric
conditions and Shimadzu FTIR spectroscopy was used for Fourier transform infrared spectroscopy analysis of the
samples.

Results and Discussion
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X-ray diffraction analysis of mechanically activated and calcined malachite samples are given in Figure 1(a),
(c) and (d). Quartz is the dominant phase whereas malachite is the minor phase in the untreated malachite sample that
coded in the figures as original.

In Figure 1(a), newly formed phase wasn't observed for mechanically activated samples but some significant
differences in the peaks are clear. Increased mechanical activation duration caused decreased in intensity of quartz
peaks accompanied by peak widening and switching in degree. Malachite peaks couldn't been determined for 60 and
120 min mechanically activated samples so it can be said that hundred percentage of amorphization degree was
achieved after 15 min. While the peaks of malachite were disappearing, the peaks of quarts relatively preserved itself
because of its hardness. Comparative amorphization degree diagram which was calculated from Equation 2 for quartz
and malachite in terms of mechanical activation duration was given in Figure 1(b).
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Figure 1: XRD patterns of the (a) mechanically activated malachite for different durations and (b) related
amorphization degrees. XRD patterns of calcined malachite samples for 2 and 5 hours at (c) 400°C and (d) 600°C.

X-ray diffraction analysis of calcined malachite samples at 400°C for 2 and 5 hours are given in Figure 1 (c).
Malachite peaks couldn't be determined much the same as mechanically activated ones. But the differences between
patterns are newly formed phase - copper oxide. It can be said that malachite structure decomposed and formed CuO
partially because of the weak peaks of the copper oxide if taking into consideration that sharp peak is the indication of
the crystallinity. The intensity of the quartz peaks decreased with prolonged calcination durations except located at
67.8°3 and 68.24°. These two peaks get strong with calcination at 400°C with prolonged duration.

X-ray diffraction analysis of calcined malachite samples at 600°C for 2 and 5 hours are given in Figure 1(d).
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Malachite phase couldn't been determined has been in mechanically activated ones and calcined at 400°C. Difference
from calcined at 400°C samples is stronger copper oxide peaks. The other significant difference is the quartz peak that
positioned at 26.74°. Initially the intensity of this peak increased for 2 hours and then decreased for 5 hours calcined
sample. It may be due to the -OH liberation that may be bounded with the structure of quartz and copper oxide
together. After liberation of -OH, quartz and copper oxide get their crystallinity completely and it caused increased in
intensity but prolonged calcination at 600°C altered quartz crystallinity and decreasing in intensity occurred.

Thermal analyses of non-activated and activated samples for various durations including thermo gravimetric
(TG) and differential thermal analyses (DTA) were given in Figure 2(a)-(d). For non-activated sample three weight
lost steps and four endothermic act having peaks at 66°C, 378°C, 496°C and 577°C were determined. Steps occurring
intervals are 25-180°C, 298-400°C and 400-600°C. For 15 min activated sample two weight lost steps occurred
between 25-230°C and 300-550°C and one detectable endothermic act at 356°C. Both mechanically activated for 60
and 120 min malachite samples haven't multi step correspond to weight lost and endotherm. Size of particles can be
decreased to some critical values, further energy supply cause energy accumulation in the volume or at the surface of
crystals (Balaz, 2008, p.121). For these samples it can be said that reactions start at the beginning of the process
because of the stored energy that accumulate in the structure sufficient for these reactions.

Related weight losses for intervals are 3.7%, 3.14%, 2.48% respectively for non-activated sample. For 15 min
activated sample the weigh losses are, 4.66% for first step and 2.78% for second. For 60 and 120 min mechanically
activated samples weight losses were determined as 8.28% and 8.42% respectively.
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Figure 2: DTA and TG analysis of (a) non-activated, activated for (b) 15 min. (c) 60 min. and (d) 120 min. malachite
samples

First endothermic act for non-activated malachite that found at 66°C corresponds to physical water liberation.
For activated samples there is no peak were detected for this temperature. Endothermic peak at 378°C may be
attributed to dehydroxylation for non-activated malachite and this peak shifted to 356°C for 15 min mechanically
activated sample. For other durations there is no endotherm for this event. As stated by study of Wieczorek et al.
(2002), alteration of the crystal structure and formation of the new surface and stored energy (Balaz, 2008, p.121)
caused this phenomenon. At 496°C CO, liberation takes place for original sample. This phenomenon couldn’t be seen
for mechanically activated samples. Seguin (1975) stated that dissociation of malachite starts at 310°C and finish at
420°C and between 95°C and 210°C depending on the particle size stability changes metastable to unstable in air and
nitrogen. Finer malachite particles have higher surface energy and let the diffusion of large polar CO, molecule. At
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577°C, transformation of a-f quartz takes place. For high grade SiO, powders, Mikhail et al. (1993) submitted an
endotherm at 573°C for this transformation. Like other endotherms this occurrence haven’t been detected for
mechanically activated samples.

Al O
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Figure 3: FT-IR analysis of (a) original, mechanically activated for (b) 15 min, (c) 60 min, (d) 120 min and calcined
sample at 400°C for (e) 2 hours, (f) 5 hours and 600°C for (g) 2 hours, (h) 5 hours samples.

In Figure 3(a)-(h), Fourier transform infrared spectroscopy analysis of mechanically activated and calcined
samples are given. Related wavenumbers are given as a separate table. Table 1 is for original and activated samples
and Table 2 is for calcined malachite samples. For original sample the area between 3400 and 3700cm™ compose of
three bands. Ruan et al. (2002) stated that 2700-3700cm™ interval is representative for hydroxyl stretching and
sensitive for dehydroxylation temperature. Frost et al. (2007) determined this act for minerals belong to rosasite group
at 3486, 3401, 3311 and 3139 cm™. With mechanical activation, three bands belong to original sample tend to become
one broad band that means activated sample still contain OH units. This phenomenon somewhat different for calcined
samples. With increasing temperature and dwell time, OH stretching vibrations appear with higher intensity. Frost et
al. (2007) stated that for different minerals bands of hydroxyl stretching vibrations occur in various positions and
explain this with variation in hydrogen band distance between OH units and oxygen of adjacent carbonate unit. Other
reason may be attributed to surface energy and hygroscopic water. As seen from 60 and 120 min mechanically
activated samples some bands realize low in intensity within this area. After prolonged mechanical activation
durations, high temperature and long dwell time make sample capable to adsorb water molecule from the
environment. Frost et al. (2007) reported v; asymmetric (CO3)? stretching modes of malachite at 1500 and 1400 cm™.
For original sample this mode occurred at 1392.61 and 1504.48 cm™. For mechanically activated samples
characteristic of these bands changed. For calcined samples while OH stretching vibrations decreased, deformation of
(CO3)?* bands accompanied this situation that means dehydroxylation and liberation of carbon dioxide take place
simultaneously. For original sample the band at 1006.84 cm™ attributed to Si-O stretching mode according to study of
Belver et al. (2002) With prolonged mechanical activation duration this band shifts as seen from Table 1. For calcined
samples this peak shift takes place not the same ratio as the mechanical activated ones as seen from the Table 2.
According to study of Madejova (2003) 1120-1000cm™ region attributes to Si-O stretching vibrations. In their study,
located at 1030 cm™ band shifted to 1100cm™ accompanied with increased in intensity after chemical treatment and
they concluded that this band is enunciative for amorphous silica. This phenomenon occurred our activated sample but
calcined samples hadn’t shown the same change. It can be said that with mechanical activation the amorphization of
the structure achieved and with calcination structure was altered.
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Table 1: Wavenumbers of FT-IR of the mechanically activated samples and original sample

Samples Original | 15 min | 60 min | 120 min
779.24 | 779.24 | 779.24 | 779.24
794.67 | 794.67 | 798.53 | 798.53
910.40 - - -

1006.84 | 1056.99 | 1060.85 | 1064.71
1026.13 | 1080.14 - -
1161.15 | 1161.15 | 1161.15 | 1161.15
1392.61 | 1396.46 - -
1504.48 | 1519.91 | 1519.91 | 1508.33
1647.21 | 1651.07 | 1651.07 | 1651.07
3402.43 | 3390.86 | 3390.86 | 3390.86
3622.32 - - -

3695.61 - -

Wavenumber (cm™)

- 3722
- - 3849 | 3846.06

Table 2: Wavenumbers of FT-IR of calcined samples

Samples 400°C-2h | 400°C-5h | 600°C-2h | 600°C-5h
532.35 547.75 532.35 570.93
563.21 563.21 597.93 601.79
597.93 605.65 667.37
690.52 690.52 690.52 690.52
779.24 779.24 779.24 779.24
794.67 794.67 794.67 794.67
914.26 914.26 - -
1006.84 | 1010.70 1045.42 1053.13
1029.99 | 1033.85 - -
1161.15 | 1161.15 -
- 1338.60 1338.60 -
1396.46 | 1396.46 1396.46 1396.46
1519.91 1519.91 1519.91 1508.33
1647.21 1651.07 1651.07 1651.07
2877.79 | 2877.79 | 2877.79 | 2881.65
- - - 2985.81
3622.31 | 3618.46 - 3668.61
3695.61 | 3695.61 - -
- - 3722.62 | 3838.34
- - 3849.92 -

Wavenumber(cm™)

Doublet at 779.24 cm™ and 794.67cm™ are indicative for SiO, mode (Madejova, 2003). 15 min activated and calcined
samples have same vibration at these wavenumbers except 60 and 120 min mechanically activated samples. As seen
from the Table 1, peak shift occurred. Sagadevan et al. (2012) specified 603.3cm™ as Cu-O stretching mode. For
calcined at 600°C for 5 hours this peak appears confirming the XRD results.
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Figure 4: SEM analysis of (a) original, mechanically activated for (b) 15 min, (c) 60 min, (d) 120 min and calcined
sample at 400°C for (e) 2 hours, (f) 5 hours and 600°C for (g) 2 hours, (h) 5 hours samples

SEM analyses of the samples are given in Figure 4. With mechanical activation the size of particles decreased
and round particles occurred instead of angled particle.

Conclusion

In this study effects of mechanical activation and calcination process had been compared. XRD results showed
that with mechanical activation the phase of malachite disappeared after 60 min and quartz peaks shifted in degree and
decreased in intensity that means amorphization is proceed. This observation confirmed with calculation of
amorphization and 32.68% amorphization was achieved for quartz after 120 min. At 400°C calcined samples
formation of CuO identified. But calcined at 600°C for 5h samples have intense CuO peaks than the other calcined
ones. DTA-TG results showed that with mechanical activation deformation of bonds that determined with FT-IR
realized and stored energy that provided from accumulation of energy into the crystal due to the limited reduction of
size of particles caused one step reaction including liberation of both hydroxides and carbon dioxides.
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Abstract: The correlation between economic growth and environmental
degradation is becoming important as a result of the concerns for environment
and sustainable development. The correlation has been empirically modeled
through CO, emissions and per capita income relationship by many researchers.
The results of such researches have been formulated by environmental Kuznets
curve (EKC) hypothesis. According to EKC hypothesis there is an inverted U-
shape relationship between environmental degradation and income per capita so
that, eventually, growth reduces the environmental impact of economic activity.
Having such trend in a country is thought to be one of the most important
indicators of sustainable economic development. The main objective of this study
is to analyze the effect of economic growth on environment by applying EKC
approach to UAE economy. The long-run EKC relationship for CO, emission
and UAE’s per capita income over the 1970- 2010 period was analyzed. An
autoregressive distributed lag (ARDL) model was used to determine the
effects of per capita income, openness ratio of UAE economy, and human
development index (HDI) on CO, emission. According to the results there was a
inverted-U shape relationship between CO, emission and per capita income of
UAE. In addition to that even though there were expected significant negative
effects of energy consumption, opening ratio and HDI on CO, emission, their
effects were not statistically significant. According to results of the analysis one
can conclude that the economic growth in UAE is leading a decent environment,
which is supporting the EKC hypothesis.

Keywords: Environmental Kuznet Curve, Environmental Degradation, CO,
Emission, Economic Growth

Introduction

The correlation between economic growth and environmental degradation has been an important topic
as a result of the concerns for environment and sustainable development. The correlation has been
empirically modeled through CO, emissions per capita, as an indicator of environmental pollution, and
per capita gross domestic products (GDP), as an indicator of income growth. The results of such
researches have been formulated by environmental Kuznets curve (EKC) hypothesis. According to
EKC hypothesis there is an inverted U-shape relationship between environmental degradation and
income per capita so that, eventually, growth reduces the environmental impact of economic activity
(Grossman & Krueger, 1991). Having such trend in a country is thought to be one of the most
important indicators of sustainable economic development.

According to Kuznets (1955) income inequality and per capita income increases together at the first
stage of development. After some turning points of development the inequality starts to decline. So the
inequality of income is more in early stages of economic development but later the distribution of
income move toward equality. There is a bell shaped curve relationship between per capita income and
income inequality known as Kuznets Curve. Grossman and Krueger (1991, 1994) are among the first
researchers who realized a systematic relationship between income growth and environmental
pollution. According to their research there was an inverted U-shaped relationship between per capita
income and environmental degradation as realized in original Kuznets Curve.

There has been great studies on effects and sustainable economic growth and environmental protection
on each other. The main question is: is it possible to have economic development with a clean
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environment at the same time? In contrast to having negative effect of economic development on
environment, if one can prove that sustainable economic development can help a decent environment
the countries can easily implement the necessary policies regarding the issue. The systematic
relationship between income of a country and its environmental quality was first indicated by Kuznets
(1955), known as Environmental Kuznets Curve and believed to have a “U” shape relationship.

Following Grossman and Krueger (1991, 1994) some other researchers have analyzed the possible
relationship between the economic growth and environmental quality in different countries of the
world. While some of them used panel data (Aslanidis & Xepapadeas, 2006; Grossman & Krueger,
1991, 1994; Moomaw & Unruh, 1997; Shafik & Bandyopadhyay, 1992; Tucker, 1995) some others
used time series data (Cole, Rayner, & Bates, 1997; De Bruyn, van den Bergh, & Opschoor, 1998;
Friedl & Getzner, 2003; Lantz & Feng, 2006; Roca, Padilla, Farré, & Galletto, 2001) to analyze the
relationship.

Following, there are some studies that analyzed the relationship between economic growth and
environmental quality. While some used the simple relationship between the two; some others added
more variables such as the openness ratio, energy consumption and etc. to analyze the relationship.

Esteve and Tamarit (2012) modeled long-run relationship between per capita CO, and per capita
income for the Spanish economy over the period 1857 — 2007 by using threshold cointegration
techniques. According to their results there was non-linearity relationship between CO, and per capita
income, which determines the existence of an EKC for the Spain.

Arouri et al. (2012) analyzed the relationship between CO, emissions, energy consumption, and real
GDP for 12 Middle East and North African Countries (MENA) over 1981 — 2005 period. According to
their results, energy consumption has a positive significant impact on CO, emissions in the long run.
There was a quadratic relationship between real GDP and CO, emissions for the region.

Al —Mulali (2012) investigated the major factors that influence the CO, emission in 12 Middle Eastern
countries by using panel model for 1990-2009 period. According to his results energy consumption,
foreign direct investment net inflows, GDP, and total trade were important factors in increasing CO,
emission in the countries.

He and Richard (2010) used semi parametric and flexible nonlinear parametric modeling methods to
analyze and provide more robust inferences for the relationship between EKC and CO, in Canada.
Their results show evidence in favor of the EKC hypothesis. In addition to that, they realized that the
oil shock of the 1970s has had an important impact on progress towards less polluting technology and
production in Canada.

Akbostanci et al. (2009) investigated the relationship between income and environmental quality for
Turkey by checking the relationship between the CO, emissions and per capita income via time series
covering 1992 — 2001 period using cointegration techniques. According to their results there was a
monotonically increasing relationship between CO, and income in the long run. As for the second part
of the study they used panel data analysis for SO, and PM,, emissions. Their results indicated an N-
shape relationship between such pollutants and income.

Jalil and Mahmud (2009) examined the long-run relationship between CO, emissions and energy
consumption, income and foreign trade for China by using 1975-2005 time series data. By using auto
regressive distributed lag (ARDL) methodology they found a quadratic relationship between income
and CO, emission, which supports EKC relationship. Their results for Granger causality tests indicate
one-way causality running from economic growth to CO, emissions. In addition to that income and
energy consumption were determinant of CO, emissions in the long run.

Soytas et al. (2007) tried to examine a dynamic causal relationships between carbon emissions, energy
consumption, income, and foreign trade in Turkey using the time-series data covering 1960 —2005
period. By using augmented Granger causality analysis they found that the income was the most
significant variable in explaining the carbon emissions in Turkey followed by energy consumption and
foreign trade.

As indicated above, many studies has searched the validity of Environmental Kuznets Curve between
CO, and some other indicators such as income per capita, energy consumption, openness ratio, foreign
direct investment and etc. while some of them found a relationship that improve the validity of the
curve; some other could not found such relationship to support the hypothesis of the curve. The main
objective of this study is to analyze the effect of economic growth, on environment by applying EKC
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approach to UAE economy.

Methodology

Annual time series data for UAE from 1970 to 2010 were taken from world development indicator
database, the World Bank (2012). The real GDP was taken in US dollars according to year 2000
constant prices and converted to the per capita real GDP. Then, per capita real GDP was used as an
indicator for economic growth of UAE. As for the environmental pollution, CO, was taken as the
proxy and calculated as metric tons per capita. Per capita energy consumption was measured as
kilogram of oil equivalent. The openness ratio measured as the summation of real exports and imports
over real gross national product in USA dollars. The base year for monetary values was 2000=100. The
human development index (HDI) is “a new way of measuring development by combining indicators of
life expectancy, educational attainment and income into a composite human development index”
(UNDP, 2011)

The data were organized and stationary and/or unit root statistical test procedures were utilized prior to
econometric analysis. Nonstationary variables can easily be converted to stationary by simple
differentiating them from their previous values. If there is a spurious problem nonstationary time-series
variables should not be used in regression analysis with an exception of cointegration (Hill, Griffiths,
Lim, & Adkins, 2008). The Augmented Dickey-Fuller test was conducted for both variables and
differenced variables.

The long-run EKC relationship for CO, emission and UAE’s per capita income over the 1970- 2010
period was analyzed. A log linear quadratic equation is utilized to test the long run relationship
between CO, emission and energy consumption, economic growth, openness ratio, and human
development index.

CO,, = Bo + BLININC, + BoInINCE + BlnE; + B4InOR, + BsinHDI, 1)

Where C0,,is CO, emission per capita in time t, INC, is income per capita in time t; INC? is square of
income per capita in time t; E,is energy consumption per capita in time t; OR,is opening ratio in time t,
and HDI, is human development index in time t.

In recent decades several different cointegration model was utilized to analyze the relationship between
diffrerent economic indicators and environmental pollution. There are many examples of both
univariate and multivariate cointegration approaches used to analyze the relationships. Engle and
Granger (1987), Ghosh (2010) are two well known examples of such studies. Recently, a single
cointegration approach was developed by Pesaran et, al. (2001) and called autoregressive-distributed
lag (ARDL) model. The model has become popular among the researchers. The cointegration
approach, also known as bounds testing, has certain econometric advantages in comparison to other
single cointegration procedures. As indicated by Pesaran et al., (2001) The advantages are: “(i)
endogeneity problems and inability to test hypotheses on the estimated coefficients in the long run
associated with the Engle-Granger method are avoided; (ii) the long- and short-run parameters of the
model in question are estimated simultaneously; (iii) the ARDL approach to testing for the existence
of a long-run relationship between the variables in levels is applicable irrespective of whether the
underlying regressors are purely 1(0), purely I1(1), or fractionally integrated; (iv) the small sample
properties of the bounds testing approach are far superior to that of multivariate cointegration.

The ARDL approach recently has been used by researchers such as Jalil and Mahmud (2009),
Akbostanci et al (2009), Halicioglu (2009) and etc. the basic formulation of the model is as follows;

ACO,
14 14 p p 14
=a, + z a,ACO,,_, + z a,AINC,_; + Z asAINCE; + Z a,AOP,_; + z asAEN,_;
» i=1 i=1 i=1 i=1 i=1

+ Z agAHDI,_; +y,C0;,_, +V2INC, 4 + Y3INCZ: | + y4,0P,_; + ysEN,_; + y¢HDI,_,
i=1

+ e, (2)
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Where a, is drift component and e, is white noise. The terms with the summation signs represent the error
correction dynamics and the second part of the equation with y indicate the long run relationship between
independent variables and CO, emission per capita.

The cointegration approach of Pesaran et al., (2001) is recent development in time series econometrics literature.
The bound testing procedure is basically based on the Fisher (F) and/or Wald- statistics and is the beginning stage of
the ARDL cointegration methodology. The joint significance test that implies no cointegration hypothesis, (HO: y; =
Y2 =V3=VYs=YVs5=7"Ye =0), and the alternative hypothesis, (HO: y; # v, # y3 # ¥4 # ¥5 # V¢ #* 0) should be
conducted for Eqg. (2). The ARDL methodology was used to analyze the long run effects of income per capita,
income per capita square, opening ratio, energy consumption per capita and human development index on CO,,
which is a proxy for environmental pollution.

Results and Discussions

The descriptive statistics of the variables are given on Table 1. According to the table CO, emission per capita is
ranged between 27.00 and 45.17 with an average value of 80. The average income per capita, opening ratio, energy
consumption per capita, and human development index are $ 40906.37, 76.46, 8941.95, and 0.69, respectively.

Table 1. Descriptive Statistics

Minimum Maximum Mean Std. Deviation
CO, per Capita 27.00 80.00 45.17 13.43
Income per Capita 21087.00 61375.00  40906.37 11739.26
Opening Ratio 39.00 132.00 76.46 24.96
Energy Consumption per Capita 2081.00 12608.00 8941.95 3276.86
Human Development Index (HDI) 0.53 0.85 0.69 0.09

The time trend of the variables and their first differences are given in the following figures. According to the figures
both CO, per capita and real incomes are in decreasing trend from 1970 to 2010 period. On the other hand, opening
ratio and human development index are in the increasing trend in the same period. The shape of energy consumption
per capita is concave to the origin. This situation clearly shows efficient energy conservation policies of UAE
government in 2000s.
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Unit root test for the variables were checked vie augmented Dickey-Fuller unit root statistics. According to the
statistics only energy variable is stationary and all others are non-stationary. After taking the first differences of the
variables, as can be seen in Table 2, all variables have become stationary at 1% significance level.

Table 2. Unit Root Test

Varaibles ADF Differenced Variables ADF

Log of CO, -0.109 A Log of CO, -0.865*
Log of Income -0.011 A Log of Income -0.674*
Log of Income Square -0.013 A Log of Income Square -0.686*
Log of Opening Ratio -0.060 A Log of Opening Ratio -5.165*
Log of Energy -0.118* A Log of Energy -4.700*
Log of Human Development Index -0.014 A Log of Human Development Index -2.790*

*, represent 1% level of significance

The results of Autoregressive distributed lag model are given in Table 3. According to results only lag of CO, has
significant negative effect on the level of CO, per capita. Since income has a positive effect and square of income
has negative effects on the CO, level one can easily say that the inverted U-shape hypothesis of EKC has been
detected, however the effect of the variables are not significant. All the other three variables, (opening ratio, energy
consumption, and human development index) have expected negative effects on CO, emission. However the effect
are statistically insignificant. International trade requires environmental friendly products. That is why as import and
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export of the countries increases the environmental pollution is supposed to decrease. In addition that, almost all
countries of the world have started to implement clean and efficient energy policies. As such policies progressed
successfully then the effect of energy use on environmental degradation decreases.

Table 3. Autoregressive Distributed Lag Model Long Run Estimates

Dependent Variable LCO2

Regressors Coefficients t-Values
Lag of In CO, -0.52 -2.38**
Lag of In Income 18.33 1.31
Lag of In Income Square -0.89 -1.32
Lag of In Opening Ratio -0.18 -1.25
Lag of In Energy -0.17 -0.85
Lag of In Human Development Index -0.44 -0.47

** represent 5% level of significance

In addition to the variables mentioned above, human development index is a good indicator of the development of
the countries in education, income per capita and food safety. That is why; progress in HDI is expected to cause a
decent environment for sustainable development purposes.

Conclusions

In this study we examined the relationship between income and environmental quality for UAE in order to analyze
the validity of Environmental Kuznets Curve. In addition to income per capita, the square of income per capita,
energy consumption per capita, opening ratio, and human development index were added to the econometric mode
to see their effects on the CO, emission in UAE. According to the results there was an insignificant inverted-U
shape relationship between CO, emission and per capita income. In addition to that, the lagged values of CO, had
negative significant effect on the level of current CO, emission per capita. One can easily see that the level of the
gas in the atmosphere of UAE is decreasing from year to year. Even though their effects on the emission are
insignificant, energy consumption per capita, opening ratio, and human development index had expected negative
effect on the emission level. As a result we can conclude that the economic growth, energy consumption per capita,
trade and human development index in UAE are leading a decent environment, which is supporting the EKC
hypothesis.
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Abstract: This study aims to present the different usages of vocabulary of weight. The study
reifies the differences of usage by examples taken from literary works and a questionnaire
conducted with 20 students. The literary works are chosen among the examples of modern era
Turkish literature and 18-24 year-old informants are assigned in the questionnaire. After a short
review of the concepts of connotation and collocation, the standard dictionary definitions of the 4
vocabulary of weight; ‘sisman, sisko, tombul, etine dolgun’ are given. Under the light of the
collected data the study distinguishes the specific usages and perception of these words. Findings
and statistical data indicate that this vocabulary of weight have different representations in mind,
i.e. they have connotations, and are associated with different concepts, and i.e. they have
collocations with specific words, although their dictionary definitions are the same, and they are
mostly defined as synonyms.

Key words: Vocabulary of weight, Connotation, Collocation
1. Introduction

Turkish, besides its wide quantity of precious vocabulary, enhanced by many collocations, connotations,
associations, provides infinite range of expressions and meanings. As the example of the issue exists in all languages
around the world, Turkish includes both literary usage and common people usage of vocabulary. This study presents
the usages of both focusing on the ‘vocabulary of weight’. This study reifies, by examples taken from literary works
and a questionnaire, the differences in the usage and comprehension of vocabulary of weight, taking 5 adjectives as
samples which are defined in the same or very similar ways in the dictionaries, in terms of their possible
collocations and connotations. The study doesn’t take gender, regional or age differences into consideration and tries
to figure out a common consensus comparing common people usage and literature usage. Changes in the usages
over time are not the focus of the study, neither, as the samples from the literature are chosen among the modern
literature and the age range of the survey participants is chosen accordingly.

Being the focus of the study, to clarify and set the theoretical ratio of the research it is initial to present the
definitions of the two terms at hand; ‘connotation’ and ‘collocation’. Despite the clear cut definitions suggested by
dictionaries, the terms have been an issue of consideration and discussion in the linguistic and even philosophic field.
It will be essential to point out these ideas, counter ideas and discussions for the clarification of the terms as well as
their dictionary meanings.

1.1. Connotation

At this point it will be that of use to firstly define the term ‘denotation’. It is commonly referred to as the
dictionary or literal meaning of a word. According to Erwin Panofsky (1970) ‘the denotation of a representational
visual image is what all viewers from any culture and at any time would recognize the image as depicting’.

Longman Dictionary of Contemporary English defines connotation as ‘a feeling or an idea that a word makes
you think of that is not its actual meaning” The term is mostly defined in relation with the term; ‘denotation’ as in
Mill’s (1843) definition, connotation is ‘to imply or indicate the attributes involved, while denoting (or being
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predicated of) the subject’. In this sense for example the word ‘man’ ‘connotes the attribute or characteristic of
rationality where as it denotes the specific human being.

To distinguish denotation and connotation, we may refer to Barthes’s semiotic theory. He explains denotation
as ‘the literal or obvious meaning; first order signifying system’ and connotation as ‘second order signifying system’
that includes reflections of cultural values in addition to the first order signifying system. Barthes, similar to Mill,
refers to denotation as ‘what, or who, is represented here?’ and connotation as ‘what ideas and values are expressed
through what is represented, and through the way in which it is represented?” Thus, from Barthes’s (1977, p. 23) point
of view connotation is not the act of ideological, emotional associations of the individuals, it is rather ‘culturally
accepted inducers of ideas’.

Connotation and denotation are also referred to as ‘extension’ and ‘intension’ in the same sense. For example
Keynes (1906, p.22) suggested that ‘the extension of a term consists of objects which the name can be predicted’. So,
the term ‘extension’ stands for ‘denotation. However the intension of a term ‘consists of properties which can be
predicated of the extension. Keynes, refers to connotation as ‘intension’ and proposes the three kinds of intension;
conventional intensions include ‘those qualities which are essential to the class in the sense that the name implies
them in definition’ absence of which will cause unacceptability of the term; subjective intension is related to the user
of the term as individual; objective intensions are the ‘sum-total of qualities actually possessed in common by all
members of the class’ which ‘will include all the qualities included under the two preceding heads and usually many
others in addition’.

However Cohen and Nagel (1934) redefines ‘term’ in opposition to what is suggested by Keynes (expression)
as the representation of the expression and terms can be considered ‘either as a class of objects’; denotation (or
extension) or ‘as a set of attributes or characteristics which determine the objects’; connotation. E.g.: the extension of
the term ‘philosopher’ consists of ‘Descartes, Eflatun etc., the intension of which consists of ‘lover of wisdom,
intelligent’.

To sum up we may suggest that connotation “‘produces the illusion of denotation, the illusion of language as
transparent and of the signifier and the signified as being identical’. Thus we may infer that connotations ‘refer to the
socio-cultural and ‘personal’ associations (ideological, emotional etc.)” (Chandler, 2002). The focus of this study will
be the personal associations, yet again shaped and commonly accepted emotional associations with regard to the
usages and interpretations of vocabulary of weight in Turkish.

1.2. Collocation

The Oxford Dictionary of English defines collocation as ‘the habitual juxtaposition of a particular word with
another word or words with a frequency greater than chance: a pair or group of words that are juxtaposed in such a
way’. Collocations, apart from the idioms, are the fixed phases within a language that are constructed by the
combination of words that are used together most frequently (Benson, et all., 1986). To clarify what is meant by
‘frequently’ we may refer to Lewis’ (1997) definition; collocations are combination of words that ‘co-occur in natural
text with greater than random frequency’. Firth, (1968) who used ‘collocation’ as technical term for the first time in
1957, defined the terms from a rather quantitative point of view and suggested that ‘collocations of a given word are
statements of the habitual or customary places of that word’.

According to Benson (1989) collocations have three functional features; ‘non-compositionality: meaning of
the phrase is not predictable from the meaning of the component words (to Kick the bucket); non-substitutability: it is
impossible to replace the components of the collocation with a synonym (to launch a missile vs to throw a missile);
non-modifiability; collocations cannot be modified with any additional lexical modifiers easily (I have annoying
butterflies in my stomach.

One other distinction of collocations was proposed by Benson et all (1986). They presented two categories of
collocations; ‘syntactic collocations’ (e.g. prepositional phrases, verb+complement combinations) and ‘lexical
collocations’ (e.g. adjective-noun, verb) which do not depend on grammatical constraint and each word plays a
semantic role when forming the collocation. The focus of this study is the ‘lexical collocations’ of the vocabulary of
weight in Turkish.

2. Method and Materials
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Data analysed in this study consists of dictionary definitions, quotations from literature work of art and a
questionnaire. The definitions are taken from the online dictionary of Turkish Language Association. The literary
works are chosen among the examples of modern era in Turkish literature and that of written by Turkish authors. The
choice is figured by the nature of the research that is synchronic i.e. the focus is the differences in the usages of the
words that effects the uptake of meaning references despite the fact that their literal definitions are same or similar at
this specific time period. Only the work of art by Turkish authors is presented to keep the authenticity of the usages
choice of words. The questionnaire (see Appendix 1) consists of 3 parts; in the first part there are 20 items in fill-in-
the blanks form. The participants are asked to choose the vocabulary of weight that fits the sample sentence best. Each
item is designed to present a presumed different usage or meaning of the adjective. In the second part, there is a chart
that presents in the first column the adjectives, in the second column 7 related words. The participants are required to
match adjectives with 7 items that are presumed to collocate with the adjectives. In the third part, the participants are
required to put the adjectives in order from ‘negative’ to “positive’ in terms of their meaning and accordingly their
references. The questionnaire was conducted on 21.12.2009; the participants were 20 Turkish students at the age of
18-24 who attend Bulent Ecevit University Caycuma Preparatory Program. 10 of the students were male and 10 of
them were female, who come from different regions of Turkey. Participants’ hometowns will not be stated as the
research will not deal with the information. Students received detailed instruction about the questions in Turkish and
their questions about how they would fill in the questionnaire were answered in detail.

The data collected from the literature works will be presented in the form of sample sentences to reflect
specific usage and meaning of the adjective. Discourse analysis is used to examine the sentences taken from the texts.
Especially for evaluating the meaning of the adjective the nature of the whole or the related part of the story is taken
into consideration to provide the inferences being correct. A frequency count will be conducted to each of the parts
and each of the items in these parts. The results will be presented in the form of charts and reflected in percentage
value for each of the list of adjectives in terms of their frequency of appearance in the items of the questionnaire.

3. Findings
3.1. Dictionary definitions

Sisman: sf. Deri altinda fazla yag toplanmasi sebebiyle viicudun her yani siskin goriinen (kimse), sisko, miilahham.
(the person whose body) looks bulky as there is too much fat under the skin.

Sisko: sf. Sigsman (overweight)

Tombul: sf. Sigsman, etine dolgun (overweight, plump)

Etine dolgun: sf. Sigsman sayilmayan, balik etinde (neither fat nor thin, plump)

3.2. Samples from the Literature

1. ‘K1z, mizmizlaniyor:

- Aman anne! diyor, o kel adama, ya da o sisko'ya tahammdil edemem. Midem bulaniyor benim. Zorla degil ya,
yapamiyorum igte!” (Yasantimda Hacettepe ve Sonrasi (Bir Emekli Rektor'iin Anilart) Prof. Dr. Muvaffak Akman;
1995)

2. Bir an bile gozlerini ayirmayacaklardi gozlerinin 6niindeki goriintliniin giilingliigiinden. Sisko ile clicenin seyirlik
tezatini belki de gilinlerce diisiirmeyeceklerdi dillerinde (Mahrem, Elif Safak, 2000)

3. * Bir sisman senyora giilme krizine giriyor’ (Hact Komiinist, Ferhan Sensoy,2005)

4. ‘Figliran bulucu, mama kilikli sisman kadin gene ...” (Hac1 Komiinist, Ferhan Sensoy,2005)

5. “Ve haftalarca orada burada dolandiktan sonra en nihayetinde bulabildigi tek is, samur kiirkld, visne rujlu, nazik
endam sevgilileriyle gezinen magrur bakisli Fransiz ve Ingiliz subaylarmn, kadinlarm hep tombul ve akga,
sokaklarinsa hep daracik ve golgeli resmedildigi ..." (Bit Palas, Elif Safak, 2002)

6. ‘Simdi ekranda, lizerinde alacali bulacali, kuslu papaganli, kipkisa bir bluz olan ve agikta kalan tombul
gobeginde neredeyse yumru biiyiikligiinde ...” (Bit Palas, Elif Safak, 2002)

7. ‘Kupa kizi, etine dolgun, duru-beyaz, hanim-hanimcik bir tazedir’ (Sishaneye Yagmur Yagiyordu, Haldun Taner,
1953)
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3.3. The questionnaire

In the first part of the questionnaire, the students are asked to fill in the blanks in 20 sentences with
vocabulary of weight. The items in this part include sentences with both negative and positive manner, and some

possible collocating words. The table below illustrates the number of times that each adjective was used for each item
in the first part of the questionnaire;

Table 1: Frequency count for the items of the questionnaire.

1 12 |3[4 |5 |6 |7 |8 |9 [10|11|12|13|14|15|16|17]18|19 |20
Sigman 2 |14 17]- 19|14 |14]- |1 |15|/9 |2 |- |1 |1 |13|11]|4 |1 |2
Sisko 1 14 |9(- [1 |- |1 |4 |- |1 |3 |1 |- |- |16|5 |6 |15|17 18
Tombul 16|- |[2]|20]- [2 |3 |14]|2 |3 |3 |17|20|17|3 |- |3 |1 |2 |-
Etinedolgun |1 |2 |2|- |- |14|2 (2 17|21 |5 |- |- |2 |- (2 |- |- |- |-
The table below shows the frequency rates of the adjectives used for each item.
Table 2: Frequency rates of the adjectives

Part | 1 2 3 4 5 6 7 8 9 10

Sigman %10 | %70 | %45 | - %5 | %20 | %70 | - %5 | %15

Sisko %5 | %20 | %35 | - %95 | - %5 | %20 | - %5

Tombul | %80 | - %10 | %100 | - %10 | %15 | %70 | %10 | %75

Etine %5 | %10 | %10 | - - %70 | %10 | %10 | %85 | %5

dolgun

Part 11 11 12 13 14 15 16 17 18 19 20

Sigman %45 | %10 | - %5 | %5 | %65 | %15 | %20 | %5 | %10

Sisko %15 | %5 | %100 | - - %25 | %30 | %75 | %10 | %90

Tombul | %15 | %85 | - %85 | %15 | - %55 | %5 | %85 | -

Etine %25 | - - %10 | %80 | %10 | - - - -

dolgun

In the part 2 of the questionnaire the students were asked to match the vocabulary of weight with some
specific words. The table below shows the number of times each of the adjectives was matched with the given words
in the part 2 of the questionnaire.

Table 3: Frequency count for adjective matching

Sisman Sisko Tombul Etine dolgun

Hafif 10 - 2 5
Yanak - 1 18 -
Pis 3 15 - -
Patates - 17 - -
Bebek 2 - 14

Manken 17 2 - 2
El - 2 16 -
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In the part 3 of the questionnaire the students were asked to align the vocabulary of weight from negative to
positive meaning. The chart below presents the number of times the adjectives appeared in each place.

Table 4: Vocabulary of weight from negative to positive

sisman Sisko Tombul Etine dolgun
1st 1 18 1 -
2nd 16 1 2 1
3rd 2 1 15 2
4th 1 - 2 17

3. Discussion

According to the dictionary definitions, we may infer that ‘sisman’ is a general word for each of them, and that
nearly each word could be used to refer to the other. None of the definitions imply any sort of negative or positive
manner.

Connotations;

The samples taken from the literature suggests that ‘sisko’ implies a negative manner, almost an insult (see
e.g. 1,2) where as ‘sisman’ which is used to denote the visage of ‘big in size’ doesn’t refer to a manner (see e.g. 3,4).
The word ‘tombul” in example 5 is used in a positive manner, which serves as a compliment component; in example 6
it precedes the name of a body part. In the similar sense ‘etine dolgun’ in example 7 presents a positive manner, and is
also component of a compliment.

The frequency analysis of the items of the questionnaire reveals that the word ‘sisko’ is preferred when there is
an unpleasant sense, insulting manner in the statement (see items 3,15,18,19,20 and table 4).

The frequency analysis of the items of the questionnaire reveals that the word ‘sisman’ is used to mainly refer
to the size, and doesn’t imply a negative meaning. (see items 2,5,10,17 and table 4)

The frequency analysis of the items of the questionnaire reveals that the word ‘tombul’ has a positive
meaning/connotation, the mentioning of the size implies its being pretty or sweet (see items 7,13 and table 4)
Collocations;

Table 3 questionnaire items 3,7 and 11in the first part reveal that the adjective ‘sisman’ collocates with the
noun ‘manken’ to refer to the models whose job is to present ‘large size’ clothes.

Table 3, questionnaire items 5 and 15 in the first part reveal that the adjective ‘sigko’ collocates with ‘pis’ and
‘patates’.

Table 3, literature sample 6, and the questionnaire items 4, 8, 14, 17, and 19 reveal that the adjective
‘tombul’ collocates with the parts of the body; ‘yanak’, *gbbek’, ‘ayak’ and ‘el” and also nouns like ‘bebek’, ‘dede’
and ‘nine’.

Conclusion

The results of the questionnaire and the samples from the books lead us to some generalizations about the usages of
the 5 adjectives of weight. Considering the findings, study presented here reifies that the five vocabulary of weight
exemplified in this study have different semantic references, meanings and functions; i.e. connotations, although
similar or equal definitions are presented in the dictionary; and this difference is reflected both in the use of common
people and literature. It also reifies that five vocabulary of weight exemplified in this study collocate with some
specific words presented and this collocations are reflected both in the use of common people and literature.
Findings and statistical data indicate that this vocabulary of weight have different representations in mind, i.e. they
have connotations, and are associated with different concepts, and i.e. they have collocations with specific words,
although their dictionary definitions are the same, and they are mostly defined as synonyms. We may suggest that
this study can serve as an example for further detailed and large scale study of the kind as it provides an awareness
of some of the linguistic features of Turkish. This kind of awareness will be beneficial for teaching vocabulary as
well, both in native language and foreign language.
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Appendices:

Appendix 1: The Questionnaire

» Bosluklar Sisko — Sisman — Tombul — Etine dolgun kelimeleri ile doldurunuz.

1. Ayaklarin bu kadar olmasaydi o ytiksek topuklulart alabilirdin.

2. Son zamanlarda fazla kilolarindan kurtulamayan kadinlar gareyi lar
kampinda ariyor.

3. O kadar giizel mankenin arasinda, 90 kiloluk mankenin olmasi beni
sasirtt1.

4. Osmanli donemi resmine bakildiginda hafif bayanlarin daha gozde
oldugunu anlamak zor degil.

5. Biiylik beden kiyafetlerin mankenler tarafindan sergilendigi defile
halkin biiyiik ilgisini ¢ekti.

6. - Mavi gozli, sarigin, sik giyimli bir bayandi.
- Zayif miydi?
- Pek sayilmaz, kilolu da degil, hafif .

7. O kadar tatl1 bir bebekti ki ayaklarin1 6pmeye doyamadim.

8. Yasli bir dede elleri ile dikmisti fideyi topraga.

9. Iri gozlii dede tatli sesiyle baglamis o giizel nefis masallarindan birini
daha anlatmaya.

10. Biiyiik beden kiyafetleri manken bagariyla sergiledi.

11. Dogdugunda bir bebektin. Kundagina sigamiyordun.

12.0 elleriyle yemege Oyle bir daldi ki hepimiz hayretler i¢inde kaldik.

13. Evimizin tam karsisinda kiigiik bir evde yasardi. Kisa boylu, sevimli bir
nineydi.

14. Hatasim1 anlayinca kiigiik cocugun yiizlii diisti, yanaklar1 kipkirmizi
oldu.

15. 7 yasindayken yaklasik 40 kiloydu ve herkes onu patates diye ¢agirtyordu.

16. Uzun mu uzun, boyle yakisikli bir asker istedi kizimizi.

17. Otobiiste yanimda bir kadin oturdu yol boyunca sikistim kaldim.

18. Cok acikmis olmama ragmen, alnindan ter damlayan, onliigli lekelerle dolu,

ase1y1 gordiigiimde tiim istahim kacti.

19. Hala m1 tikkintyorsun pis !

20. Magazaya girdigimde 45 kiloluk tezgahtar kizin bakislar1 “ bizde sana gore bir sey yok,
I”” der gibiydi.
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» Asagidaki kelimelerle Sisko — Sisman — Tombul — Etine dolgun kelimelerini kullanarak
uygun sekillerde tamlama (s6z 6begi) olusturunuz.

o Hafif

e Yanak
e Pis

o Patates
e Bebek

e Manken
o EI

> “Sisko — Sisman — Tombul — Etine dolgun” kelimelerini anlamsal agidan negatiften
pozitife dogru siralayimiz.
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Porosity Estimation in Reservoir characterization by using Artificial Neural
Network (ANN) systems
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Abstract : The aim of this study is to model an artificial neural networks (ANN) for
predicting reliable porosity values from well log data obtained from two oil wells. We used a
back-propagation ANN method (BP-ANN) to predict porosity. In our study, an ANN structure
with 2 input neurons and 1 output neuron is used. The two input neurons represent Neutron
porosity log (NPHI) or compensated Neutron Log (CNL) and Sonic log (DT) for the first data
set and CNL and Bulk density log (RHOB) for the second data set. This ANN system which
has 10 neurons in the hidden layer at the beginning is trained by using MATLAB. Our
network requires a minimum of computing time and no a priori knowledge of the matrix
material and pore fluid are required. Therefore this method can be used without prior
petrophysical data in drilling which costs million dollars in oil industry. Our porosity
predictions obtained from ANN method are sufficiently accurate in comparison to data
obtained from classical methods. This method’s results show us that ANN method can be used
in determination of porosity values that are one of the most important parameters for reservoir
characterization.

Key words: ANN, Back-propagation, Training, Reservoir characterization, Porosity, oil industry.

Introduction

The lithology controls the strategies for reservoir characterization and management. The porosity is a key
parameter to make a reliable reservoir model. The primary task is to identify lithofacies of the reservoir rocks for
petroleum reservoir characterization. In general, lithofacies can be identified by direct observation of underground
cores, which are small cylindrical rock samples retrieved from wells at selected well depths. Drilling of a well and
coring is an expensive process, therefore a lower-cost method providing similar or higher accuracy is desirable. In
this study, we use differed well logging which consists on a set of records of a digital measurements obtained along
the depth of the oil wells. This method provides indirect information about the subsurface and is far less expensive.
Our aim is to describe an automated method, based on neural networks, of predicting reservoir rock characteristics
from differed well-log data.

Neural network analysis is considered to be one of the latest technologies available to the petroleum
industry. The proposed ANN method enhanced the performance of geological interpretation and lithology of a given
well. There are several ANN applications such permeability prediction modeling and reservoir parameter estimation
using a hybrid neural network (Arabani and Bidhendi 2002, Chikhi et.al. 2007), have demonstrated their
effectiveness in prediction, estimation and characterization.

The following well-log data are used in the study to estimate the porosity distribution of drilling wells:

Neutron porosity log (NPHI), Sonic log (DT) and Bulk density log (RHOB). Brief description of the used logs for
the identification process of rocks can be given as follows.
1) Neutron porosity log (NPHI): NPHI measures the rock’s reaction to fast neutron bombardment. The recorded
parameter is an index of hydrogen for a given formation of lithology, generally of the limestone (as well as
sandstone or dolomite). Its unit is dimensionless. NPHI is used for identification of lithology evaluation of Porosity,
and discrimination of liquids and gases combination with the density.
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2) Travel time or Sonic log (DT): DT unit is us/ft and it measures the variations of the speed of acoustic wave
propagation according to the depth. It is used for determination of the porosity and identification of the lithology
combination with neutron and density.

3) Bulk density log (RHOB): RHOB unit is g/cm® (grams per cubic centimeter). It measures the bulk density of rock
by measuring the medium-high energy gamma rays. RHOB is used for determination of the porosity and
differentiation between liquids and gases combination with Neutron.

l[)epth

I - g Model

Updated

Porosity e
Reservoir

Figure 1: A Reservoir model taken from CGG.

Artificial Neural Networks

ANN which can be expressed as a tool that aims to model human brain is realized by researchers as an
importance and usage fields which are increasing day by day. As distinct from conventional problem solving
approaches, ANN can be used in many different types of problems and produce successful results by its linearity,
learning ability and completing missing data ability properties. Today, many different science field researchers make
estimations with ANN by using the experimental/measurement values.

ANN can be designed in different structures according to the field and problem type which is used. This
difference comes from the differences in the parameters as the input amount, functions, learning type, error amount,
function and number of hidden layers. Backward propagation of errors (or shortly back-propagation) method which
is a type of supervised method is used in estimation problems of ANN.

In our method, the difference between the measured and estimated results (it is usually called as error) being
below a determined level is desired. For this reason, some part of input value is used for training, some effort test
and some for control (Yegnanarayana B. 2006).

In the figure 2, an ANN structure that uses back-propagation algorithm can be seen.
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Input Laver

" Hidden Laver

Figure 2: Back-Propagation ANN Structure.

ANN models have a 3-typed structure. First one is input layer which is directly connected to the inputs of the
system and brings the data from outside to ANN. Second one is hidden layer which becomes a link between input
and output layers. In an ANN system, the numbers of inputs and outputs are definite but the hidden layer number is
organized according to the problem, so it has a flexible structure. Third one, output layer is the last layer that takes
the results to outside of the system. Figure 1 shows this structure of ANN and from the figure, it can be easily seen
that every layer is represented by a real number of neurons and each layer is connected to the next layer in order to
constitute the outputs. (Wasserman and Schwartz, 1988).

Hidden layer is the most important part of an ANN because of its adjusting neuron number property. The
number of neurons in hidden layers is not definite and can be organized according to the problem, data set and
functions used. In the literature, there could not be found any certain rules or facts for determining the number of
neurons in the hidden layer. But it is known that, there is a relationship between this number and complexity of
system. Too many hidden neurons provide successful training and memorizing but besides that unsuccessful test and
generalizing (Callan, 1999).

It can not be said that *more neurons are better than less neurons in the hidden layer” or quite the opposite.
So the best way is optimizing the neuron number in the hidden layer related to the conditions (Callan, 1999).

Results

In this paper, the porosity values for an oil well is acquired with both experiments and BP-ANN. For this
reason, an ANN structure with 2 input neurons and 1 output neuron is used. The two input neurons represent NPHI-
DT and NPHI-RHOB for the well. This ANN system which has 10 neurons in the hidden layer at the beginning is
trained by using MATLAB. This ANN system which has 10 neurons in the hidden layer at the beginning is trained
by using MATLAB. The input values are separated into three groups as usual : Training (70%), validation (15%)
and test (15%) data. While updating the weight coefficients, the Mean Squared Error (MSE) error function is used
given below.

MSE:%Zn:(ﬁ -Y,)? @)

i=1
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where YAI is a vector of n predictions, and Y; is the vector of the true values (Wackerly D. and Scheaffer W., 2008).

The training period started by using 10-neuron hidden layer. Figure 3 and 5 show the comparison between
the two porosity values: ANN estimated and experimental values. Figure 4 and 6 show the best linear fit and
regression between ANN porosity and log porosity. As can be observed from figures, the ANN method is a reliable
tool for estimating porosity from well log data.
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Figure 3: Comparison ANN porosity with log porosity for NPHI -RHOB data set.
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Figure 4: Correlation between ANN porosity versus log porosity (R?=0.9867) for NPHI -RHOB data set.
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Figure 6: Correlation between ANN porosity versus log porosity (R*=0.9858) for NPHI -DT data set.

After all, trainings with the same data set and 20,30,40,50 neurons in hidden layer are carried out. The mean
error rates are given in Table 1.
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Table 1: Error rates

10 neurons 20 neurons 30 neurons 40 neurons 50 neurons
CNL-DT %8 %8 %8 %11 %8
CNL- RHOB %6 %5 %9 %7 %6

Conclusions

The main drawback of the method is the amount of effort required to select a representative collection of
training facts, which is common for all models relying on real data, and the time to train and test the network.

Our network requires a minimum of computing time and no a priori knowledge of the matrix material and
pore fluid are required. Therefore this method can be used without prior petrophysical data in drilling which costs
million dollars in oil industry. Our porosity predictions obtained from ANN method are sufficiently accurate in

comparison to data obtained from classical methods. This method’s results show us that ANN method can be used in
determination of porosity values that are one of the most important parameters for reservoir characterization.
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Fe-C partikiil takviyeli metal matrisli kompozitlerin mekanik davramslarinin
incelenmesi
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Ozet : Bu galismada, bakir tozunun icerisine farkli oranlarda Fe-C partikiil takviye
edilerek ayni sinterleme sicakliginda toz metaliirjisi yontemiyle iiretilmistir. Uretilen
numuneler ile degisik oranlardaki Fe-C partikiil takviyesinin ¢ekme dayanimi, sertlik
degerleri ve icyap1 karakterizasyonu tizerindeki etkileri deneysel olarak belirlenmistir.
Bakir ve alasimlarmin yiiksek maliyetinden dolayr endiistride kullanimindan
kaginilmasi sebebiyle yapilan calismada, tamamen bakir tozundan iiretilen malzeme
ile istenilen mekanik ozellikleri saglayabilecek, daha ekonomik malzeme {iretimi
gerceklestirilmistir. Uretilen bu malzemeler, endiistride bur¢ ve yatak malzemesi
olarak kullanilmaktadir. Sonug olarak, farkli oranlardaki partikiil takviyelerinin hem
mekanik dzellikleri belirlenmis hem de maliyet analizi yapilmustir.

Anahtar Kelimeler: Toz metalirjisi, metal matrisli kompozit, i¢yap1
karakterizasyonu, sinterleme

Giris

Modern insamin gereksinimlerini karsilamak amaciyla daha ekonomik olmasimin yaninda, daha dstiin
Ozelliklere sahip malzemeleri {iretmek igin aragtirmacilar yeni arayis ve c¢aligmalar yapmaktadir. Bu kapsamda,
Ozellikle malzeme alaninda, insan ihtiyaglarinin yaninda tiim mithendislik dallarinin da ihtiyaglarina cevap verecek
yeni malzeme gelistirme caligmalar1 biiyiikk 6nem tasimaktadir. S6z konusu caligmalar kapsamindaki en biiyiik
geligsmelerden biri de Metal Matrisli Kompozit ( MMK ) malzemelerdir (Glines, 2010).

MMK malzemeler, istenen ve gerekli 6zellikleri saglamak iizere en az biri metal olan iki veya daha fazla
farkli malzemenin sistematik bilesimiyle elde edilen yeni malzemelerdir. Metal matrisli kompozit malzemeler tek
bilesenli alagimlarla elde edilemeyen 6zellikleri saglamak {izere, bir metal matris i¢inde siirekli veya kisa fiber,
whisker veya partikiil seklinde takviye fazi icerir. MMK malzemeler, karigtirma, mekanik alagimlama, dokim,
infiltrasyon, vb. birgok yontemle liretilebilmektedir. Her ne kadar dokiim yontemi ucuz olmasi sebebiyle tercih edilse
de, bu yontemde takviye elemanlarinin matris i¢erisinde homojen dagitilmasi zordur. Fakat bir kati hal islem teknigi
olan toz metalurjisi tekniklerinden karistirma ve mekanik alagimlama ydntemlerinde bu problemlerin ortadan
kaldirilmasi miimkiin olmaktadir (Karabulut & Citak, 2011).

Toz metalurjisi (TM), elemental metal tozlarinin, tam ve/veya ayri 6n alagimlanmis metal tozlarin
baglayicilar ve yaglayicilarla birlikte harmanlanarak uygun pekistirme yontemleri ve sicakliklar kullanilarak arzu
edilen sekillerde tiretilmeleri siireglerini igeren oldukga kapsamli ve ¢ok disiplinli bir malzeme uretim yéntemidir
(Tunay, 2007). Toz metalurjisinin amaci, mekanik ve fiziko-kimyasal yontemlerle metal ve metalik alagimlarin
tozlarim tiretmek ve tozlardan ergitmeden basing ve sicaklik yardimiyla is pargasi iiretmektir (Kilig, 2007). Toz
metalurjisi yontemi kompleks sekilli pargalarin yiiksek kalite ve diisiik boyutsal aralikta tiretimine olanak sagladigi
icin diger metal liretim yontemlerine gore avantajli bir prosestir. Bu nedenle toz metalurjisi yontemi ile Uretilen
malzemelerin pazar paylari, kullanim alanlari hizli bir sekilde artmaktadir. Toz metalurjisinde kullanilan metal
ve/veya alagim tozlarinin iiretim yontemlerini temelde dayandiklari prensibe gore mekanik, fiziko kimyasal, kimyasal
ve elektrokimyasal olarak dort ana grupta toplamak mimkiindir. Uretilen tozun sekillendirme asamasinda gosterecegi
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performans, bagka bir deyisle sekillendirme asamasinda tozdan beklenen ozellikler tozun iiretim yontemine baglidir
(Orhan ve ark., 2008).

TM teknolojisi, metal tozlarmin tiretimi, tozlarin karigtirilmasi, kalipta preslenerek sekillendirilmesi,
sinterlemesi ve ¢esitli sinter sonrasi iglemleri igerir. Mekanik Ozellikleri yonlinden konvansiyonel malzemelere
nazaran Ustlin olan metal matrisli kompozitlerin toz metalurjisi yontemi ile tretilmesi, bu malzemelere olan ilgiyi
artirmis ve bu sebeple endiistriyel alanlarda kullanimindaki yayginligini ivmelendirmistir. TM yontemiyle ilk yatirim
maliyetinin disiiriilmesi, gereken donanimlarda esneklik saglanmasi, verimde artisin saglanmasi, farkli kimyasal
bilesenlere sahip malzeme iiretilebilmesi, karmasik sekle sahip pargalarin daha hizli ve kolay bir sekilde iiretilebilmesi
ve net Olgiilere sahip pargalarin {iretiminden sonra herhangi bir ek islem gerektirmeden Uretilebilmesi mimkiinddr. Bu
onemli avantajlar1 sayesinde TM ile iiretilen parcalar 6zellikle otomotiv endiistrisinde yaygin bir kullanim alani
bulmaktadir (Yilmaz, 2006). Otomotiv endustrisinde guniimizde 6zellikle eksantrik mili, baglanti ¢ubuklari, zincir
dislisi, kasnak, cesitli valfler, kavrama ayar halkalari, tiirbin kol doniisturuculeri, yag pompasi dislileri gibi bir ¢ok
uygulamalarda toz metalurjisi yontemleri ile Uretilen Fe-Cu-C esasli malzemeler kullanilmaktadir (Narasimhan,
2001). Uretilen malzemelerin cesitli alanlarda giivenli bir sekilde kullanilmalari igin, mekanik davranislarinmn iyi
anlasilmast ve bilinmesi gereklidir. Bu bakimdan ¢esitli pargalarin tasarimi ve iiretimi agisindan biiyiikk 6nem
tasimaktadir. TM ile iretilen demir esasli ¢elik malzemelerin mekanik ve mikro yap1 6zelliklerini ile ilgili aragtirmalar
yapilmistir. Bu malzemelerin sahip olduklar1 kompozisyonlarinin mekanik ve mikro yap1 6zelliklerine etkilemektedir
(Salak, 1995, Yilmaz, 1999).

Toz metalurjisinde genellikle tek bilesenli sistemlerden ¢ok toz karigimlari kullamldigindan tozlarin
presleme islemine tabi tutulmadan 6nce etkin bir sekilde karigtirilmalar1 gerekir. Karigtirma isleminin temel amaci toz
karigimlarinin homojenligini saglamaktir. Degisik boyut, sekil ve yogunluktaki tozlarin homojen olarak karigmalari
iretilecek olan malzemenin performansini artirir (Leone, 1993). Karistirmay1 ise tozlarin fiziksel karakteristikleri,
karistirict boyutu, karistiricidaki toz hacmi, karistirma hizi, karigtirma siiresi, nemlilik ve atmosfer kosullar1 ve donme
hizidir (Salak, 1995). Toz taneleri birbirleri tizerinde kayma hareketi yapmali ve kesinlikle serbest diisme hareketine
izin verilmemelidir. Karigtirma sirasinda deformasyon sertlesmesi olusturmayan karigtirma hizlar1 secilmelidir.
Deformasyon sertlesmesi tozun preslenme 6zelligini azaltir (C6lli, 2004). Sinterlemede, sinterlenen pargalarin
sinterleme sicakligina (demir esasli malzemeler ig¢in 1100-1200 °C) ¢ikis hizlari, sinterleme sicakligindaki kalma
stireleri (30-60 dakika) ve soguma hizlari iriin 6zelliklerini dogrudan etkiler (Bradbury, 1986, Demir, 1992).

Bu calismada, modern Uretim tekniklerinden biri olan toz metalurjisi yontemi ile iretilmis kompozit
malzemenin ¢ekme dayamimindaki ve sertligindeki degisiklikler arastirilmistir. Boylece s6z konusu kompozit
malzemelerin parca maliyeti minimize edilerek, ekonomik bir {iretim sekli ortaya ¢ikarilmigtir. Caligmanin bir sonraki
sathasinda farkli sinterleme sartlari, farkl i¢erikler ve malzeme oranlari tizerinde optimizasyon yapilacaktir.

Deneysel Caliymalar

Ceki deney numunesi kalib1 DIN ISO 2740 standartlarina uygun olarak tretilmistir. Kalip, sert metalden yapilmis ve
yiizeyi normal kosullarda deney numunesinin basilmasina olanak saglayacak sekilde ayarlanmistir. Sekil 1’de
goriildigi gibi, tozlarin homojen dagiliminin saglanmasi i¢in Laboratuar V tipi karigtirict kullanarak, karistiric
icerisinde 1500gr’lik her bir toz bilesimi 30 dakika siireyle karistirilmistir.

_ Sekil 1. Laboratuvar V tipi toz karigtirici.
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Deneylerde MBC firmasinda iretilen % 99,99 saflikta ortalama biiyiikliigi 45 pm ¢apinda olan bakir tozu
kullanilmistir. Numene iiretimi icin TOZ METAL A.S. tarafindan kullanilan HOGANOS firmasmin tarafindan
Uretilen ASC 100,29,5009 ticari isimli demir tozu kullanilmigtir. Bu tozlarin ortalama ¢ap1 45 um olup, yapilan elek
analizlerinde toz ¢aplar1 0-212 pm arasinda dagilim gostermektedir (Hoganos A.S., 1994 ). Bu demir tozunda %
0,54-0,66 P ve % 0,05 C oldugu, tozun goriiniir yogunlugu 3,08-3,22 g/cm?, akicilik 28 sn/50 g, yas yogunluk 600
MPa’da 7.08 g/cm® oldugu bilinmektedir (Tozmetal A.S., 2004). Calismada kullanilan tozlar Toz Metal Ticaret ve
Sanayi A.S. tarafindan temin edilmistir. Uretilen Fe-C partikiil takviyeli metal matrisli kompozitlerin yiizde agirlik toz
karigimini belirten kodlama ¢izelge 1'de verilmistir.

Cizelge 1: Numune bilesimini gésteren kodlama

Numune Adi Bakir (% agirlik) ASC 100,29 (% agirlik)

1 000Cul00ASC 0 100
2 010Cu090ASC 10 90
3 020Cu080ASC 20 80
4 030Cu070ASC 30 70
5 040Cu060ASC 40 60
6 050Cu050ASC 50 50
7 060Cu040ASC 60 40
8 070Cu030ASC 70 30
9 080Cu020ASC 80 20
10 090Cu010ASC 90 10
11 100Cu000ASC 100 0

DIN ISO 2740 standartlarina uygun olarak iiretilen ¢eki numune kalib1 kullanilarak, hazirlanan toz karisimlart 100
tonluk preste preslenmistir. Numune yogunluklari 6.8-7 g/cm3 arasinda tutulmustur ve bu araliklar standartlarla
uygundur. Uretilen numuneler, Sekil 2°de sematik gsterimi bulunan sinterleme firininda, 700°C sicaklikta, 90 dakika
sinterlenmistir.

Hava
Hava Isitima

Soqutina Suyu

On
Isttma
Bolgesi

‘ Parga Girigi Sinterleme Bolgesi ’ Sogutina Bolgesi ’ Parga Cikig

Sekil 2. Sinterleme firin1 sematik goriiniimii

Sekil 2°de goriilen sinterleme firmni i ana bolgeden olusur. Bunlar; On 1sitma, sinterleme ve sogutma bolgesinden
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olusmaktadir. On 1sitma bélgesinde toza ilave edilen yaglayici ve baglayici katkilarin tamami pargadan uzaklastirilir,
birbirinden bagimsiz olan toz partikiilleri arasinda tane sinir1 olusur. Sinterleme bolgesinde ise sinterlesmenin
gerceklestigi bolge olup en yiiksek sicakliga ulasilan bdlgedir. Bu bolgede malzeme igerisindeki gdzenek miktari
azalir, yeni bir mikro yapi olusumuna izin veren tane biiyiimesi ger¢eklesir. Boyutsal kii¢iilmenin en fazla oldugu
bolgedir. Sinterleme bolgesinde, malzeme igerisindeki dzelliklerin homojen dagilimi igin sicaklik dagilim: homojen
olmalidir. Sogutma bolgesinde ise 6zellikle 600-500 °C sicakliklar arasindaki sogutma hizi malzeme igerisindeki faz
doniisiimlerinden dolay1 mekanik 6zellikleri dnemli dlgiide etkiler. Sinterleme sonrasinda pargalarin yogunlugu artmis
olur. Sinterleme sonrasi, DIN ISO 2740 standartlarina uygun ¢ekme numuneleri tiretilmistir.

Deneysel Sonuclar ve Tartismalar

Toz metaliirjisi yontemi kullanilarak iiretilen kompozit malzemelerde % 2 Nital daglayic1 (Astm Handbook volume 7)
kullanarak numunelerin hem daglama 6ncesi hem de daglama sonrasi i¢yap1 kontrolii yapilmigtir. Sekil 3’de
numunelere ait daglama dncesi ve daglama sonras1 malzeme igyapisi gosterilmistir. Resimlerde F (ferrite), ferriti, P
(pearlite), perriti, E (porosity), malzeme icerisinde olusan gézenekleri ve Cu ise bakir tozlarint géstermektedir. Bakir
tozlarinin homojen olarak dagildigi sekilde goziikmektedir.

3(b)

Sekil 3: 1 ve 3 nolu numuneye ait sirastyla, daglama 6ncesi ve daglama sonrasi icyap1 goriiniimii.
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Sekil 4’de ise 6 ve 9 nolu numene ye ait daglama 6ncesi ve daglama sonrasi malzeme i¢yapisi gozitkmektedir. Sekil 3
ve 4’de bakildiginda malzeme igerisinde olusan gézenek (porosity) miktarinin 3, 6 ve 9 nolu numunelerde 1 nolu
numuneye gore daha fazla oldugu goriilmektedir. Malzemenin goézenekli yapida olmasi mekanik 6zelliklerinde
onemli 6l¢iide diismeye sebep olur.

6(a)

9(a) 9(b)
Sekil 4: 6 ve 9 nolu numuneye ait sirasiyla, daglama oncesi ve daglama sonrasi igyap1 goriiniimdl.

Sekil 5°de numunelere ait elastisite modiilii, cekme dayanimi ve Brinell sertlik degerlerindeki degisim gosterilmistir.
Elastisite modiilii ve ¢ekme dayanimi icin deneyler {i¢ kez tekrarlanmig ve ortalamasi alinirken Brinell sertlik
degerlerinin Slgiimii ii¢ ayn1 6zellige sahip numunenin bes farkli bolgesinden 6lgiim yapilmig ve ortalamast alinarak
numunenin Brinell sertlik degeri belirlenmistir. Yapilan deneylerden elde edilen sonuglara bakildiginda grafik
iizerindeki hata ¢izgilerinden de anlagilacagi lizere deneylerin kendi igerisinde oldukga tutarli oldugu gézlemlenmistir.
Sekilde de goriildiigi gibi ASC 100.29.509 ticari isimli demir tozunun igerisine az miktarda bakir tozu katildiginda
malzemenin gerek elastisite modiilii gerek ¢ekme dayamimi gerekse Brinell sertlik degerlerinde 6nemli Slgiide bir
diisiis gozlemlenmektedir. Mekanik o6zelliklerdeki ani diisiisiin sebebi malzeme icerisindeki gozenekli yapinin
artmasidir. Nihai olarak, ASC 100.29.509 ticari isimli demir tozunun icerisine % 50 oraninda bakir tozu
katilmasindan sonra bakir tozu oraninin artirilmasinin mekanik 6zelliklerde herhangi bir degisime sebep olmadigi
tespit edilmistir.
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Elastisite Modulu
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Sekil 5: Numunelere ait sirastyla; a) elastisite modiilii, b) cekme dayanimi ve c) Brinell sertlik degerleri
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Sonuclar

Yapilan deneysel ¢alismada toz metaliirjisi yontemi ile kompozit malzeme iretilmis, hem i¢yap: kontrolii hem de
mekanik 6zellikleri belirlenmistir. Calismadan elde edilen sonuglar asagida maddeler halinde verilmistir.
e Daglama dncesi ve daglama sonrasi icyapt kontrolii ile tozlarin birbiri icerisinde homojen bir sekilde dagildig:
ve karigtirma siiresinin yeterli oldugu tespit edilmistir.
o Uretilen kompozit malzemedeki F (ferrite), ferrit, P (pearlite), perrit, E (porosity), malzeme igerisinde olusan
gozenekler belirlenmistir.
e Tamamen bakir tozundan iiretilen pargalara alternatif yiizde elli daha az maliyetli malzeme kompozisyonu
belirlenmistir.
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Abstract

Al Jazari was born in 1153, in Cezire located in North Mesopotamia Area, had lived in Diyarbakir for a long time and died in
1233 in Cizre. He was an extraordinary scientist designed water controlled robots and water machines working by just water
and some mechanical instruments. However, Al Jazari has not sufficiently taken place in the national or international
literature. The goal of this study is to re-introduce to a lost genius (Al Jazari) for today’s scientists who interest in water
energy; designing different mechanical systems based on water power, cybernetics, robotic systems, etc. For the aim, the life
of Bedi’(iz-Zaman Ebt’l izz El Cezeri (Al Jazari) is presented with all aspects of him. So, in this work, the life, the scientific
accomplishments, the works of Al Jazari and the literature on him is presented. Finally the study is concluded and the Genius
(Al Jazari) is discussed in “Discussions and Recommendations” part of the work. He can be accepted as a lost genius in
history of science.

Key Words:Al-Jazari, Eb’ul Iz, Sibernetic, Robotic, Automat, Water Clocks
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Ozet

El Cezeri; M. 1153’te Kuzey Mezopotamya Bolgesinde yer alan Cezire (Cizre)’de dogmus, uzun siire Diyarbakir’da yagamis
ve 1233’te Cezire’de vefat etmistir. O Su robotlar1 ve mekanik pargalarla ¢alisan makineler tasarlamig ve bunlari giinliik
hayata gecirmis dahi bir bilim insanidir. Ancak gerek ulusal gerek uluslar arasi bilim literatiiriinde hak ettigi sekilde yer
almamistir. Bu ¢aligmanin amaci, kayip bir dahiyi (E1 Cezeri), hidrolik enerji, su giicii ile calisan mekanik sistemler,
sibernetik, robotik sistemler gibi konulara ilgi duyan giiniimiiz bilim insanlarina yeniden tanitmaktir. Bu amag dogrultusunda
bu caligmada, Bedi’(iz-Zaman Eb@’l izz El Cezeri (Al Jazari)’nin hayat: tiim yénleri ile kisaca sunulmustur. EI-Cezeri’nin
hayati, bilimsel kisiligi, caligmalari, O’nun iizerinde ulusal ve uluslar arasi diizeyde yapilmis calismalart alt bagliklarla kisaca
sunulmustur. O bilim tarihinde kayip bir dahi olarak kabul edilebilir.

Anahtar Kelimeler: El-Cezeri, Eb’iil izz, Sibernetik, Robotik, Otomat, Su Saatleri.

© 2013 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of the Association of Science, Education and Technology-TASET, Sakarya
Universitesi, Turkey.
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1. Introduction

The full name of Al-Jazari as mentioned in national resources is Ebu’l-‘1zz Isma’il b. Er-Rezzaz El-Cezeri. Here
in he will be mentioned as “Al-Jazari”.

He was born 1153 in Tor Street in Cizre located at North Mesopotamia. Al Jazari who known as an extraordinary
scientist designed water controlled robots and water machines working by just water and some mechanical
instruments, was died in 1233 in Cizre. He was buried at the garden of Nuh prophet Mosque in Cizre.

He is mostly mixed up with Melaé Ciziri. Melaé Ciziri is another famous Kurdish scientist and poet who was also
born in Cizre and had lived in Diyarbakir. However, he had lived in XVI century. The lost genius (Al Jazari) has
been recognized too late in national and international scientific literature. After recognizing, a few of articles
and/or scientific meetings has been made on him (Akman, 1973). However, most of the literature on Al Jazari is
a repeat and includes many contradiction and incorrect knowledge as well as information. The most important
studies made on Al Jazari or which Al Jazari is mentioned in can be found in national literature are Lugal and
Sayili (1951), Konyali (1969), Akman (1973), Akman, (1974), Akman (1976a), Akman (1976b), Bir (1977),
Okten (1993), Necipoglu (1995), Sen (2000), Sen (2002), Tekeli at al. (2002), Unat (2002), Sahin (2004), Unat
(2004), Yasin (2006), Sezgin (2008), Korkutata and Toprak (2010), Uzun (2011), Korkutata (2012), Temiz
(2012). In the international literature, the studies related to him can be sorted as follows: Coomaraswamy (1924),
Sarton (1927), Rtefstahl (1929), Stchoukine (1934), Drachmann (1948), Price (1964), Hill (1974a), Hill (1974b),
Maddison ve Turner (1976), Temirov ve Tautz (1978), Takadoum (1988), Gunawardena (1996), Schmidt (1899),
Sen (2001), Erzen (2007), Moon (2007), Freely (2009), Kucukaksu (2009), Vukobratovic (2009), and Kumar
(2010). There are a few of such studies listed in the current literature. However as the authors of this work we
could not reach to the full text of them. Beside the fact that there are many related links in internet however they
are mostly repeat and a few of them include incorrect, biased, and ideological information.

When the studies related to Al Jazari (1153 —1233) are compared with studies made on his peers (i.e. Newton
(1643 — 1727), Galileo (1564 -1642), Albert Einstein (1879 —1955), Leonardo da Vinci (1452 - 1519), Ampere
(1775-1836), Norbert Wiener (1894 —1964), Euler (1707 — 1783), Robert Manning (1816-1897), Albert Strickler
(1887-1963), Wilhelm Rudolf Kutter (1818-1888), Henri Bazin (1843-1917), Antoine de Chézy (1718-1798),
Cyril Frank Colebrook (1910-1997), Ludwig Prandtl (1875-1953), Albert Brahms (1692-1758), Henry Darcy
(1803-1858), and Oshorne Reynolds (1842-1912)), it will be possible to unhesitatingly accept Al Jazari as a
genius lost in the history of science.

In order to re-introduce to Al Jazari, to simply correct or discuss incorrect knowledge about him, in this study, the
life, the scientific accomplishments, the works of Al Jazari and the literature on him is presented briefly.

2. The Life of Al Jazari

The full name of Al-Jazari is “Eb(’l-‘izz isma‘il b. er-Rezzaz EI-Cezeri”. Al Jazari was born in 1153, in Cezire
located in North Mesopotamia Area, had lived in Diyarbakir and died in 1233 in Cizre. He was buried at Nuh
Prophet Mosque. He is known at region (among Kurdish people) as Eb0lizé Ciziri. The name is often confused
with Melai Jazeera (Melaé Cizirl, 1566-1640). Melai Jazeera is another famous Kurdish poet and scientist in
Islamic sciences who was also born in Cizre and lives in Diyarbakir.

He had spent a large part of his life (80 years) in Diyarbakir and he had performed the most popular of his
inventions here. He is called ethnically in the current literature as “Muslim”, “Arab”, “Kurd”, and “Turk”.
Mostly, Kurdish people live in Cizre. So it can be thought that ethnically he was probably Kurd.

3. The Scientific Accomplishments of Al Jazari

He was an extraordinary scientist designed water controlled robots and water machines working by just water and
some mechanical instruments. Al-Jazari is known as physicist, water and mechanical engineer, as well as a
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genius in the robotic, matrix, and cybernetics sciences. He is known as the first in the history of technology who
did robot.

4. The Works of Al Jazari

His most popular book is in Arabic and its name is “EI-Cami‘ Beyne’l ‘ilm ve’l ‘Amel En Nafi‘ Fi Es-Sinaa‘ti’l
Hiyel”. Its name can be translated in Turkish as “Olaganiistii Mekanik Araglarin Bilgisi Hakkinda Kitap” and in
English as “The Book of Knowledge of Ingenious Mechanical Devices”. The work consists of six chapters and
includes explanations about 50 of different inventions with their technical drawings. The original print of the
book does now not exist but 15 of hard copies of it currently exist separately on the world.

5. Literature on Al Jazari

Numerous studies on Al Jazari can be found in the international literature. However, the same argument cannot
be made for the national literature, because only a few studies can be reached from the national literature. On the
other hand, some information about Al Jazari given in the national or international studies is incorrect or
contradictory. Furthermore, there are many unconfident materials on the life of Al Jazari in the existing literature.

“The Book of Knowledge of Ingenious Mechanical Devices” edited by Donald Hill is the most popular work
published on Al-Jazari.

The first scientists who internationally reintroduced to EI-Cezerf are Wiedemann, Hauser, Vaux,
Coomaraswamy, Sarton, Winter, Needham, White, and Drachmann.

The first scientists who nationally reintroduced to El-Cezeri are Konyali, Akman, Bir, Sen, Tekeli, Dosay, Unat,
and Yasin.

6. Discussions and Recommendations

An assessment on the related literature is essentially needed. So, in this work, the existing literature is abstracted,
discussed, and reviewed. In this way, Al Jazari is reintroduced to literature more correctly and more confidently
for future generations.

It is suggested that; 1) It will be useful to make activities on El-Jazari at the regions he lived and he performed his
inventions. 2) His name can be given to universities, research centers, museums, schools, parks, streets at the
regions. 3) The movies and documentary films present his life and his inventions should be made.

Especially it will be very very good to establish a university with the name of “Al Jazari Technology University
(El Cezeri Teknik Universitesi)” in Diyarbakir.

7. References
Akman, T., (1973). Cumhuriyetimiz 50. Yagina Girerken Sibernetik ve Elektronikte Geligmeler. Bilim ve Teknik,

73, 16.

Akman, T., (1974). Sekiz Yiizyil Once Otomatik Makine Yapan Tiirk Bilgini Eb-Ul-iz. Bilim ve Teknik, 7, 77,
1-6.

Akman, T., (1976a). ilk Tiirk Sibernetik Bilgini Eb-Ul-iz. Bilim ve Teknik, 9, 103, 1-4.
Akman, T., (1976b). Gelecegin Bilim Adamlar1 ve Eb-ul-iz. TUBITAK Konusmas, Tiirkiye.

Al-Jazari, (1973). The Book of Knowledge of Ingenious Mechanical Devices: Kitab fi ma'rifat al-hiyal al-
handasiyya. Springer.

60



e nternational Science and Technology Conference, Rome, June 25 - 27, 2013

Bir, A, (1977). Eb-ii-iz al Gazari’nin Otomatlar Kitab1. Bilim ve Teknik, 110, 1-3.
Coomaraswamy, A.K. 1924. The Treatise of al-Jazari on Automato. Museum of Fine Arts, Boston.

Drachmann, A.G. 1948. Ktesibios, Philon and Heron; A Study in Ancient Pneumatics. Acta Historica
Scientiarum Naturalium et Medicinalium, 4, Copenhagen.

Ebu'l-iz El-Cezeri: Sibernetik bilimin onciisii, Artuklu Sarayr - XIII. asir:14 Mart 1986. Ebii'l-lzz El Cezeri
Kongresi, Erciyes Universitesi, Kayseri.

Erzen, J.N., (2007). Islamic Aesthetics: An Alternative Way to Knowledge. Global Theories of the Arts and
Aesthetics.

Freely, J., (2009). Alaaddin’s Lamp.
Gunawardena, H., (1996). Clocking On. Chicago.

Hill, D.R., (1974a). The Book of Knowledge of Ingenious Mechanical Devices by Ibn al-Razzaz al-Jazari,
Dordrecht ve Boston.

Hill, D.R., (1974b). Olaganiistii Mekanik Araglarin Bilgisi Hakkinda Kitap. Tipki Basim, Kiiltiir Bakanlig1
Yayinlar1 1207, Bilim ve Teknoloji Dizisi 2, Ankara 1990.

Konyali, I.H. (1969). 8 Asir evvel Tiirk saraylar1 makinelesti. Kara-Amid, 2(5): 2-7.

Korkutata Y., (2012). El-Cezeri’nin hayat: ve siirekli calan fliit adli calismasi, Y.Lisans tezi, D.U. Fen Bilimleri
Enstitiisii, Diyarbakir.

Korkutata Y., Toprak Z.F., (2010). El Cezeri’nin Terazili, Strekli Calan Flitl. Bilimde Modern Ydéntemler
Sempozyumu, Diyarbakir.

Kumar, V., (2010). 50 Years of Robaotics. IEEE Robotics &Automation Magazine. 17, 56-65
Kucukaksu, S., (2009).Wiley Periodicals. Artificial Organs 33, 8, 585-586.
Lugal, N., Say1li, A., (1951). Ebu Nasr il-Farabi'nin Hala Uzerine Makalesi. Ankara.

Maddison F. R. , Turner A. J., (1976). Science and Technology in Islam. Exhibition at the Science Museum,
London.

Moon, F.C., (2007). The Machines of Leonardo da Vinci and Franz Reuleaux, Springer.
(22 March 1974). Nature, 248, 5446.

Necipoglu, G., (1995). The Topkapt Scroll: geometry and ornament in Islamic architecture. Palace Museum
Topkap1 Library MS H. 1956. xiii, 395 pp. Santa Monica, CA: Getty Center for the History of Art and the
Humanities.

Okten, S., (1993). Cezeri, Ismail b. Rezzdz. TDV Islam Ansiklopedisi, 7, 505-506, Istanbul.

Price, D. J. S., (1964). Automata in History, Automata and the Origins of Mechanism andMechanistic
Philosophy. Technology and Culture, 5, 1.

Rtefstahl, R. M., (1929). The date and provenance of the Automata miniatures, The Art Bulletin XI, 206-215.

Sahin, A., (2004). Progress and recent trends in wind energy. Progress in Energy and Combustion Science 30,
501-543.

Sarton, G., (1927). Introduction to the History of Science.Baltimore .

Schmidt, W., (1899). “Liber Philonis de Ingeniis Spiritualibus”. Heronis Alexandrini Opera, 1, 458-489, Leibzig.
Sen Z., (2002). Ug Tiirk-islam Bilim ve Diisiince Adami. ITU, Su Vakfi Yayinlari.

Sen Z., (2000). Riizgar tiirbini tarihi gelisme siireci. III. UTES. Istanbul, Turkey, 375-384.

61



e nternational Science and Technology Conference, Rome, June 25 - 27, 2013

Sen Z., (2001).Water robotics during the twelft century and Abou-liz-al-Jazari case. International Water History
AssociationConference. Bergen, Norway.

Sezgin, F., (2008). islam’da Bilim ve Teknik, V. Istanbul Biiyiiksehir Belediyesi Kiiltiir A.S. Yayinlari.
Stchoukine 1., (1934). Un manuscrit du traite d’al Jazari sur les automates, Gazette des Beaux-Arts. 134-140
Takadoum, J., (1988). Materials and Surface Engineering in Tribology.

Tekeli, S., Dosay M., Unat Y., (2002). Cezeri, el-Cami beyne’l-ilm ve’l-Amel en-Nafi Fi Es-Sinaati’l-Hiyel.
Tirk Tarih Kurumu (Turkee).

Temirov, R., Tautz, S., (1978). Giovanni de’Dondi and Guido da Vigevano: Notes Toward a Typology of
Medieval Technological Writings. Annals of the New York Academy of Sciences, (314): 127-144.

Temiz M., (2012). On Ronesans Déneminde Fizik ve Fen Bilimleri. Denizli.
Unat, Y., (2002). Cezeri’nin Yapit1. Bilim ve Utopya, 91, 19-23.

Unat, Y., (2004). Cumhuriyet Dénemi Tiirk Teknoloji ve Mekanik Tarihi Caligmalari. Tiirkiye Arastirmalar
Literatlr Dergisi, 2, 4, 233-263.

Uzun, A., (2011). Ismail El Cezeri ve Otomasyon Sistemleri. Konya Kiiltiir A.S.

Vukobratovic M., (2009). Robot Environment Dynamic Interaction Survey and Future Trends. Mihailo Pupin
Institue, Belgrade, Serbia.

Yasm A., (2006). Ebul-Iz El-Cezeri. http:// www.abdullahyasin.org/ebul-z-el-cezeri, (25.08.2012)

62


http://www.abdullahyasin.org/ebul-z-el-cezeri

ZISTEC

et s An ey Galrnee International Science and Technology Conference, Rome, June 25 - 27, 2013

WWW.lste-c.net

1SSN:2146-7382

Two-Diode Model Performance Analysis of Photovoltaic Panels

'Saban YILMAZ, ‘Mustafa AKSU, “Mahit GUNES, Hasan Riza OZCALIK

1 KSU Kahramanmaras Vocational School, Kahramanmaras, Turkey
4 KSU Fac. of Eng., Electrical and Electronics Eng. Dep., Kahramanmaras, Turkey
sabanyilmazl@hotmail.com
m.aksu@hotmail.com
mgunes@ksu.edu.tr
ozcalik@yahoo.com

Abstract: Using of photovoltaic systems is increasing continuously today, modeling of solar
cells is very important as to design the systems more efficiently that requires for the success of
simulation studies. Two-diode equivalent circuit is developed and successful model. To model
the photovoltaic (PV) solar cells using two-diode equivalent circuit and comparison of
characteristics of catalog values of current voltage and power voltage is the main subject of the
article. The model which was created with the help of Matlab is examined how the
characteristics will be solar radiation at 1000 w/m? and 25 °C ambient temperatures.

Key words: Photovoltaic (PV), Solar Energy, Matlab, two-diode model

Introduction

The increasing of the productivity in the new generation photovoltaic systems day by day and decreasing in the
cost is increased the using of photovoltaic systems significantly. Photovoltaic systems not only the economical energy
source for the limited applications like in the past but also becoming an alternative energy source to the traditional
methods and producing energy at the range of GWh.

Photovoltaic systems have been the focus of attention because of being environmentally, renewable and long
lasting. Planning of photovoltaic systems must be modelled to be planned and optimal using in order to be used
optimum. There are several studies in the literature about producing of the equivalent model of the solar cell. Matlab is
used in the most of these studies. In the model studies a diode model, developed two-diode model and other original
models are used. In the literature Simsek (2010) , Atlas (2007), Shen etc. (2011), Segev etc. (2011) and Ishaque etc.
(2010) carried out some analysis close to this model.

Materials and Method

The two diodes equivalent circuit is used modeling photovoltaic solar cells. The diode models are more
successful due to equivalent circuit which is seen in figure 2. In figure 2 R; and R, is shown the effecting of efficiency
of the serial and parallel resistors of the module. While the crystal defects creates parallel resistor, the metal contacts
which is effected on semiconductor material, the internal resistance of the layers of semiconductor material, the
metallic piece which is on the surface of the module forms the resistance. The effect of the parallel resistance is a
factor that reduces open circuit voltage and fill factor of the module. The effect of series resistance is a factor that
reduces short-circuits current and fill factor of the module. [1]
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Table 1: Nomenclature

Rs Series Resistance il PV Battery Output Current
Ry Parallel Resistance Vp Diode Voltage
q Electron Load G et Nominal Amount of Solar Radiation
m Ideality Factor G Amount of Solar Radiation
k Boltzmann Constant lsc Nominal Short-Circuit Current
T Kelvin Temperature Vo Nominal Open Circuit Voltage
Npc Number of Parallel Im Maximum Power Point Current
Nse Number of Serial T et Nominal Operating Temperature
Pwm Maximum Power \2Y Maximum Power Point Voltage
Co Temperature Coefficient Ky Voltage Temperature Coefficient
Ip Diode Current le Electron Current
Ion Photovoltaic Current In Hole Current
I Parallel Resistor Current K; Current Temperature Coefficient
Loret Reference Current = Diodes Bandwidth
b Constant Semiconductor lo Diode Saturation Current

R |

? ’ A0
Ip1 l tnzl '
' Vo Rey v

Y
® ® 0

photo

Figure 1: Photovoltaic solar battery two-diode equivalent current [4, 7 ]

If Kirchhoff current law is applied on the circuit in figure 1;

Lpit = Iph = Ip1 = Ipz — Isn

1)
The net election current and hole current with Boltzman distribution; [2]
avp
Lo = Igp. (€T — 1) 2
avp
Iy = Iy,. (e®T — 1) 3)
avp
Ip=1,+ I, = I,.(e%T — 1) 4

q: Electron Load (1.602x10™ C), k: Boltzmann Constant (1.381x10% J/K)

The solar cell equivalent circuit which is shown in figure 1 source current expression is gotten in equation 5 by
applying Kirchhoff’s voltage law.

64



ZISTEC

et s An ey Galrnee International Science and Technology Conference, Rome, June 25 - 27, 2013

WWW.lste-c.net ISSN:2146-7382

avp q(Vpv+I.Rs)
Ip = L. (eka - 1) =1,. (e mkT  — 1) 5)

Solar panels are consists of NPC numbers of parallels panels. Each Npc line is connected in series with each
other. The total value of the voltage of photovoltaic which is connected in series to each other calculates by adding
together of the current value of each photovoltaic. The total current value of the photovoltaic which is connected in
parallel to each other, calculates adding together the current value of that is produced for the same voltage value. [2,3]
V,, the voltage which is applied to the end of the module
Im, module current

Vm=Nsc. View
(6)
IM:Npc- I new )
G
Iph = [Isc + a. (TC - 25)] Fef (8)
q(Vpv+I.Rs) q(Vpv+LRs) (Voy+LRg)
Loit = Iph — o1 (e mkT — — 1) —Ip2. (e mkT  — 1) — pRT 9)
3
(e afg) (11
101 N 101ref. (Tcref) ' exp[(n-kb) (Tcref T,_-)] (10)
3
(e akg) (11
loz = Iozres- (Tcref> . exp[(n_kb) (Tcref Tc>] (11)
q(Vpv+I.Rs) q(Vpv+LRsg)
o = Ipn (1 Co(T = 300)) = Iy (& mir = 1) = 1oy, (& i — 1) — it (12)

Eq. (8) are performed by using of Egs. (11-12) to obtain current of solar cell [1, 3, and 4]

Photovoltaic Modeled Parameters

Label values of Sharp Marka NT-S5E1U type photovoltaic panels are power of 185, 0 W, V ,,=36, 21 V, I =5, 11 A,
V.=45,9 V, 14.:=5.75 A, W=15,5 kg, 1580x808x35 (mm), mono-Si. This type panel values are applied to our model.
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/ELECTR]EAL EHARAETERISTIES\

/MEBHANIBAL GHARAETERIST!CS\

Cell

No. of Cells and Connections
Open Circuit Yoltage (Voc)
Maximum Power Voltage (Vpm)
Short Circuit Current (Isc)
Maximum Power Current (Ipm)
Maximum Power (Pm)*
Encapsulated Solar Cell Efficiency (ne)
Module Efficiency (qm)

PTC Rating (WP

Maximum System Voltage

Series Fuse Rating

| Single crystal silicon sol ar cells

| 72inseries
| 448
| 362
| 575

| 511

185.0

17.5

14.2

162.43

DC 600V
104

Type of Output Terminal

Lead Wire with MC Connector

J

Dimensions (A x B x C below)
Weight
Packing Condition

Size of Carton

| 1575 X 826 X 46mm/ 62,01 X 3252 X 181"
| 17.0kg/37.4851bs

|2 pes-1 carton

| 1700 X970 X 130mm#66.93 X 38.19 X5.122"
Loading Capacity (20t container) | 168 pes - 84 carton

Loading Capacity (401t container) | 392 pcs - 196 carton

/

[ ABSOLUTE MAXIMUM RATINGS \

Parameters Rating | Unit
Operating Temperature -40 10 +90 | t
Storage Temperature -40 t0 +90 t
Dielectric Voltage Withstood 2200 max. V-DC

/

~

-

IV CURVES
(Cell Temperature: 25°C)
6 200
1000 [Wir')
—]
500 [Win) \ 4160
. / >“
500 (W] q120
2 E]
§3
3 ‘ H
480
2
- 40
1
0 \ 0
[ 10 20 30 40 50
Voltage [V]

Fig. 1-2 Current, Power vs. Voltage Characteristics

— Current vs. Voltage

Power vs. Valtage

S/

Figure 2: Catalog values photovoltaic panel [9]
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Figure 3: Photovoltaic Modeled Parameters

4 RESULTS

The model which was created with the help of Matlab is examined how the characteristics will be solar
radiation at 1000 w/m2 and 25 °C ambient temperatures.

Sharp Solar Module NT-S5E1U ——2DI0DE PV
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/ Solar Irradiance =1000 W/m? \
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Power [Watt]

Figure 4: Power-Voltage Characteristics

The power voltage characteristics of photovoltaic panel in figure 4, the modal and actual value is seen be very close to
each other. For the value of V ;,,=36,21 V P4 =180,301 Watt and PREAL =186,552 Watt. The fail is %3.22
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Figure 5: The difference of Power voltage characteristic

Sharp Solar Module NT-S5E1U
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o } —_—— 5 |
o 10 20 voltage [v] 3° 40 50

Figure 6: Current — VVoltage Characteristics

Current —voltage characteristic of photovoltaic panel in figure 6,the model and the actual value is seen be very close to
each other. For the value of V,,=36,21 V , I\yoger =5,118 Ampere lgeaiactuar) =5,182 Watt. The fail is %1, 23.

2d-pv

Difference
k k=]
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S
| e
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Figure 7: The difference of Current- VVoltage characteristic.

As a result, in the simulation studies which is necessary for photovoltaic systems the two —diode model can be used
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successfully to model of photovoltaic model.
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Abstract: In today’s global competitive economy, companies should create value for customer and
create value for environment to protect their competitive strengths and/or obtain competitive advantages.
Creation of value depends on developing strategic approaches like determining carbon emission level to
consider environmental effects. Furthermore, the financial incentives and governmental pressures on
companies to reduce their emissions force companies to change and optimize their internal and external
processes in order to reduce their greenhouse gas emissions.

In this paper, a carbon emission based facility location problem is discussed. A new hyrid method that
aims to reduce the amount of CO, emission in distribution network is presented. Fuzzy C-Means and
Gustafson-Kessel algorithms are used to perform clustering analyses. This is followed by the selection of
appropriate facility location through the minimization of CO, emission levels resulting from
transportation activities between the facilities and customers by using the emission based center of
gravity method which is a new method developed from classical center of gravity method

Keywords: Green logistics, carbon emission, multiple facility location problems, fuzzy clustering,
center of gravity.

Introduction

Parallel to the economic and technological developments, the destruction and deterioration of environmental
assets along with the inability of developed societies to find solutions to the global problems such as famine,
starvation, greenhouse effects etc. and the uncertainty with respect to the future of human kind (McMichael et al.,
2006) has increased the awareness on environmental issues particularly in the second half of the 20" century while
bringing up the concept of environmental management. In spite of the legislative reforms, changes in customer
demands and inline with the international certification standards, various companies operating in different sectors
have started furnishing services and manufacturing products as well as providing after-sales customer care from an
environmentally conscious standpoint. In this regard, they started focusing on creating ecological assets taking up a
sense of social responsibility and recently green policies have become more popular than ever.

Within the literature environmental consciousness as a general approach has become the center of attention
for many disciplines, while modern logistics and supply chain management disciplines also started taking
environmental issues into account. The impacts of environmental issues on several logistics decisions such as
facility, warehouse and distribution centers locations or raw material sources determination, distribution types and
network selection, are especially evident (Wu and Dunn, 1995).

The facility location problem has strategic significance for logistics network design (Harris et al., 2009). The
term “location problem” depends on the modeling, formulation and solution of a group of problems related to
locating facilities in a given space. Until today the models for facility location were used in various applications.
The difference between these models emanated from the type of function, distance measurement value used, the
number and the size of the sites to be established and many other variables that required decision-making (Farahani
and Hekmatfar, 2009).

In general, it is possible to classify the facility location models according to the structure of the physical
region as continuous, discrete and network-based models. In continuous models, the facilities can be located at any
point within the multidimensional space while in discrete models; the location of the facility is selected from the
pre-determined alternative location groups (Sule, 2001).

70



ZISTEC

et s An ey Galrnee International Science and Technology Conference, Rome, June 25 - 27, 2013

WWW.lste-c.net

1SSN:2146-7382

With regards to facility location problem, the type of the objective function is usually the cost minimization
function. In the cost function, the total cost is expressed as the sum of all distribution costs and fixed costs. In
addition to this, other objects used within the facility location problems include: institutional expenses, total annual
transaction costs, average time/distance covered, minimization of variables such as the number of facilities located
and maximization of facilities that are provided with services and responses.

Recently the environmental and social objectives that rely on issues such as costs related to energy and
structure as well as pollution, noise, quality of life, fossil fuel crisis have all become significant for facility location
problems (Farahani et al., 2010). Specifically the decisions related to the determination of the optimum number and
location of services in the process of redesigning the logistic networks and these are directly related to the impacts of
greenhouse effects are taken into account when realizing environmental objectives (Harris et al., 2011). However,
the question of formulizing an critical environmental issue such as the carbon emission that comes up as a result of
logistic activities is still among the challenges frequently discussed. The optimization methods that include carbon
emission are increasing gradually in recent years.

Yurimoto and Katayama (2002) developed an algorithm for obtaining the optimal number and locations of
public distribution centers in Tokyo with the aim of reducing the amount of truck CO, emissions while minimizing
logistics costs. Ramudhin et al. (2008) introduced a mixed integer mathematical model formulation for the “Carbon-
Market Sensitive - Green Supply Chain Network Design” problem and they provided decision makers to understand
the trade-offs between total logistics costs and the impact of greenhouse gases reduction. Li et al. (2008) propose a
bi-objective mathematical programming methodology, which aims to maximize the profits of the supply chain and
to minimize the carbon emission of the supply chain while optimizing distribution center locations. They investigate
the impact of crude oil price changes on location decisions. Pan et al. (2009) explored the effect of merging supply
chains on reducing CO, emissions from transport with two possible modes, road and rail and showed that the
logistical mutualisation is an efficient approach to reducing CO, emissions. Diabat and Simchi-Levi (2009)
presented a novel optimization model for green supply chain management that integrates a mixed-integer
programming model with carbon emission considerations. Govindan and Kannan (2010) developed a bi-objective
model to minimize the cost function and energy consumption for a reverse logistic network design. lakovou et al.
(2010) provided a strategic decision methodological framework that identifies the optimal mixture of
offshoring/nearshoring policy, while capturing quantitatively free trade and sustainability related parameters. Xiaoli
et al. (2010) suggested a model of distribution centers location decision based on minimizing the carbon emissions
of logistics. Based on this model, genetic algorithm was used to optimize the locations of distribution centers.
Paksoy et al. (2011) proposed a multi objective mathematical model to solve the closed-loop supply chain problem
for the green impacts and focused to minimize total CO, emissions. Wang et al. (2011) introduced a green supply
chain network design model, which consider of environmental element that includes environmental level of the
facility and environmental influence in the handling and transportation process. Bouzembrak et al. (2011)
considered two objective functions with their multiobjective optimization model, which were total cost and total
CO, emission in all the supply chain. Santibanez-Gonzalez et al. (2011) introduced mixed-integer 0-1 model for
solving sustainable supply chain network design problem in public sector. The model involved inputs for reducing
the greenhouse gas emissions produced by the transportation and the operation of the facilities and solved using a
genetic algorithm. Shaw et al. (2012) proposed a model that embodied carbon footprint of the raw material and trade
credit amount over the purchased item in the design phase of the sustainable supply chain. They used multi-
objective goal programming to optimize total cost, total direct carbon emission, total indirect emission in a supply
chain by considering different types of trucks having different emission level.

This study examines the question of facility location by applying it in the distribution network of a company
in Turkey with a view to minimization of CO, emission levels and therefore looks into the new green logistics
approach in Turkey. The remainder of the study is organized as follows: In the next section, the methods used in the
study are discussed analyses. Fuzzy C-Means and Gustafson-Kessel algorithms are used to perform clustering
analyses. This is followed by the selection of appropriate facility location through the minimization of CO, emission
levels resulting from transportation activities among the facilities and customers by using the proposed emission
based center of gravity method. Results and detailed discussion of the case study are presented in the third and
fourth parts respectively. Finally in the last section, the conclusions are thoroughly discussed.
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Materials and Method

This study considers the facility location problem as part of the supply chain management cases and takes up
a different perspective to develop a new optimization method based on carbon emission.

This new method, which does not yet exist within the literature, aims to minimize the CO, emission levels
which come out in the supply chain distribution networks by pairing the demand points with facilities. The supply
chain that is considered as part of this study includes the assignment of several demand points with two or more
facilities in a geographical region. During the distribution activities among these facilities and demand points, CO,
emission emanates. The facility locations are determined in accordance with the objective of minimizing this CO,
emission.

This method is developed as two steps and during the first step the demand points are clustered into the pre-
determined number of groups depending on their geographic coordinates through the fuzzy clustering analysis
methods. Following this, in the second step each group is considered as a single facility location problem within
itself and the optimum facility location is selected by carbon emission based center of gravity method, which is
presented here first.

Fuzzy Clustering Analysis

Organizing objects among themselves according to their similarities is called clustering analysis. These
analyses form clusters of those objects that similar to each other more than the others (Jain et al., 1999).

The clusters formed within clustering analyses can be regarded as a subset of the data group. The clustering
methods can be determined as crisp or fuzzy depending upon the data assigns to these subsets.

Fuzzy clustering analysis is an unsupervised method and allows the clustering of data points according to
their membership degrees between 0 and 1. This provides the flexibility for data points to be expressed as belonging
to more than one cluster. Thus these membership degrees would lead to better grading of the details of the data
model (Doring et al., 2006).

Fuzzy C-Means (FCM) Algorithm

Fuzzy C-Means clustering algorithm is the most common partitioned clustering technique and is founded
upon the minimization of an end function named as C-Means function (Bezdek and Dunn, 1975). This algorithm
was first proposed by Dunn in 1973 and further developed by Bezdek in 1981 (Hoppner et al., 1999).

The FCM can be seen as the fuzzified version of the k-means algorithm and is based on the minimization of
an objective function called c-means functional:

c N
JEUVY = D )™ v = vl ®

i=1k=1

Where A; is a set of objects (data points) in the i-th cluster, v; is the mean for that points over cluster i,
V = [vy,v,,...,v:], v; €ER™ is a vector of cluster prototypes (centers), which have to be determined, D3, =
llxx — v;l13 = (x — v)TA(x, — v;) is a squared inner product distance norm and the N X ¢ matrix U = [u]
represents the fuzzy partitions, where p;;, denotes the membership degree that the ith data point belongs to the kth
cluster. Its conditions are given by:

4 N
,U.l']' € [0,1],Vi,k,z Hix = 1,Vi,0 < Z,U.ik < N,Vk (2)
k=1 i=1

FCM algorithm only can find clusters with the same shape and size because the distance norm A is not
adaptive and it is often Euclidean norm (spherical clusters). The solution can be given by the lagrange multiplier
method (Kenesei et.al., 2006)

Given the data set X which includes geographical Xand Y coordinates, the number of clusters 1 < ¢ < N, the
weighting exponent m > 1, the termination tolerance € > 0 and the norm-inducing matrix A, the algorithm tracks
the following steps (Balasko et.al., 2005).
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Step 1: Compute the cluster prototypes (means):

(-D\™
V.(l) =Zﬁ=1(#ik ) Xk

1<i<c ©)
i 1—-1)\™M
Zﬁﬂ(ﬂgk :
Step 2: Compute the distances:

Dfa = Ctx = v)TACx, — 1) 1<i<cl<ks<N @)

Step 3: Update the partition matrix:

1

o _

Hix = (5)

2/(m-1)
Z;:l(DikA/djk)

This steps will be repeated for [ = 1,2, ... until |[U® — U] < & where ¢ is the termination tolerance
(Kucukdeniz et. al., 2012).

Modified Gustafson-Kessel (GK) Algorithm

Gustafson-Kessel algorithm is an extended state of the standard FCM algorithm (Kenesei et al., 2006). This
algorithm was developed to detect different geometric shapes in a data set and uses Mahalanobis distance as the
norm (Gustafson and Kesel, 1979; Esnaf and Kiictikdeniz , 2009).

Gustafson-Kessel algorithm is based on an iterative optimization of the objective function of the c-means
type (Babuska et al., 2002):

c N
JOGUVAD = D (4™ D, ©)

i=1 k=1

In equation (6), U = [u;,] € [0,1]¢*V is the fuzzy partition matrix of the data X € R™VN |, V=[ vy, v, ,.....,
vc], v; € R™ is the cluster prototypes (means) vector and m € [1,00) is the parameter which determines the fuzziness
of the resulting clusters. The distance norm D;,, can take into account different geometric shapes in one data set
and be calculated as follows:

I Dia = lxie — villa = Coe — v)TAC, — v7) (7)

The size of each cluster is defined for the local Ai norm matrix that is used in the formula (6) as one of the
optimization variables. This allows the distance norm to adapt to the local topological structure of the data. The
minimization of the GK objective functional is achieved by using the alternating optimization method that is
suggested by Gustafson Kessel (1979) as based on GK algorithm (Babuska et al., 2002).

In this clustering algorithm, data samples are small or data in a cluster are linearly related to each other,
covariance matrix may become singular. To solve this problem in a simple and effective way, Babuska et al. (2002)
modified the GK algorithm, as given in the following details:

For the given X data set, c,m, ¢, p; standart parameters, g threshold numbers of conditions and y weight
parameter is chosen. Initial values of partition matrix are determined and covariance matrix F, is calculated for all
data set.

Repeat forl = 1,2, ...

Step 1: Compute cluster prototypes (means):
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_ Il¥=1(#i(zlc_l))mxk

= 1<i<c 8)
L -1 m
11¥=1(/“‘i(,k )
Step 2: Compute the cluster covariance matrices:
-\ 0] "
FO = Ty ) (o —y, 2n(xk -v) 1<i<c 9)
N (Mgl—l)
k=1\Fik
Add a scaled identity matrix:
F= A =p)F +yFE)™M (10)
Extract eigenvalue 4;; and @;; from F;
Find A; max = maks;A;; and set
Aij = Aimax/B  Vj for which 4; pa/2i > B
Reconstruct F; by
F; = [®4 ... ®in]diag (Aig, s A [Pig oo i)™ (11)

Step 3: Compute the distances:
T
Dfea, = (2 — v ) [(pidet(Fi))l/nFi_ll (e —vP) 12)

1<i<c,1<k<N
Step 4: Update the partition matrix:
Fori1<k<N

If Dygy; >0 fori<i<c,

i = : (13
ik~ 2/(m-1) 13
X (DikAi/ Djrea ,-)

Otherwise
ul) = 0if Dyq, > 0 and ) € [0,1]

With T, 1) =1 otherwise.
Run on until |[U® — U4V < & (Babuska et al., 2002)

The Center-of-Gravity Method

The center of gravity (COG) method tries to find the optimal solution for existing transportation facilities in a
region, which gives the shortest paths. In the stage of finding this solution, significant activity areas are formulated.
The aim of COG is to minimize the transportation costs either between customers and plants or between suppliers of
raw materials and plants. The objective function and the basic parameters of the method are shown in equation (14)
(Ballou, 1999):
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i

TC : Total cost (monetary unit)

i : demand (customer) or raw material (supplier) index
V; : quantity or demand of goods at point i (tons)

d; : distance of plant to demand point i (km)

R; : Transportation cost to point i (monetary unit/km)

At the first stage of this method, gravity centers of each cluster are calculated by the following formulas;

2iViR X 7o 2iViRY;

- e 15
2iViR; 2iViR; (15)

X =
Then again, d; is recalculated with these values of the center of gravity.

4= (6= + (-7’ (16)

For the new X and Y coordinates, value of d; is put in place in the following equation.

2 ViR Xi/d; _ ZiViRyYi/d;
2iViR;/d; 2iViR;/d;
According to the latest coordinates, d; is recalculated and iterations are continued until the difference between

last two values of X and Y coordinates are lower than a specific threshold value.

A7)

~I

X =

Emission Based Center-of-Gravity Method

In this study, a new center of gravity method was developed by utilizing the center of gravity method that
minimizes CO, emission instead of transportation costs. The aim of developed emission based center of gravity
method is to locate facilities so that to minimize amounts of CO, emission that is the result of product transportation
activities between production centers to demand points. Thus the environmental disadvantages can be reduced.
Parameters and the objective function of this new method are shown in equation (18):

MinE = z d; X S; X ef; (18)

viec

E : Amount of emission (kg CO,)
i : demand (customer) or raw material (supplier) index
C : cluster index
Si : number of transports to demand point i
d; : distance of plant to demand point i (km)
ef; : Emission factor (kg CO,/km)
Hata! Yer isareti tammlanmamus.

As is evident from Equation (18), under a fixed emission-factor the amount of CO, emissions is proportional
to traveled distance and the number of transportations. The emission factor used in the equation is determined
according to the type of vehicle. Due to the emission factor will vary according to the structure of the supply chain,
when there is more than one type of transportation at the same time, this method can be used.

At the first stage of the emission-based center of gravity method, the center of each cluster is calculated in the
following equation (19) by the emission factor and the number of transportation, which is demand connected
variable:
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¥ = YiSiefiX; 7o YiSiefiY; (19)
YiSiefi XiSiefi
Then, the distance value is calculated with Euclidean distance formula as shown in equation (20).
g = \/(xl. _X) 4 (v -7) (20)
After the value of d; has been calculated, the value is put in place in equation (21) for new X and Y coordinates.
¥ XiSiefiX;/d; 7o XiSiefiYi/d; 21)
XiSiefi/d; YiSiefi/d;

According to the latest coordinates, d; recalculated and iterations are continued until the difference between
last two values of X and Y coordinates are lower than a predetermined threshold value.

The emission factor is a standardized value determined according to road conditions, traffic density and
vehicle type (motor structure, ignition energy, vehicle age). Emission factor used in this study and other emission
factors depending on distance of different vehicles (in kilometers) used in road transport shown in Table 1 (WRI-
WBCSD GHG Protocol_Mobile Combustion CO, Emissions Calculation Tool. January 2003. Version 1.2).

Table 1: Emission factor varies according to vehicle class, size and the type of fuel used.

Vehicle type consElé?FI)tion Activity Unit E(rrk1§|]sgoonz Eiﬁc))r
Hybrid auto 56 mpg 4,21/100km vehicle kilometers 0,1001
Small gas auto 29 mpg 8,1 1/100km vehicle kilometers 0,1932
Medium gas auto 23 mpg 10,2 1/100km vehicle kilometers 0,2436
Large gas auto 19 mpg 12,4 1/100km vehicle kilometers 0,2949
LPG automobile vehicle kilometers 0,1780
Diesel auto 24 mpg 9,8 1/100km vehicle kilometers 0,2691
Gas light truck 14 mpg 16,8 1/100km vehicle kilometers 0,4002
Gas heavy truck 6 mpg 39,2 1/100km vehicle kilometers 0,9338
Diesel light truck 15 mpg 15,7 1/100km vehicle kilometers 0,4305
Diesel heavy truck 7 mpg 33,6 1/100km vehicle kilometers 0,9226
Light motorcycle 60 mpg 3,9 1/100km vehicle kilometers 0,0934

*mpg: Miles per galloon (the values are determined by EPA_US)

RESULTS

In this study, the data of Esnaf and Kuglkdeniz (2009) are used. Esnaf and Kigciikdeniz (2009) aimed to
determine optimal facility locations and identify customers that will be assigned to the facilities for an asphalt
company by minimizing transportation costs. They considered shipments of suppliers-to-facilities and facilities-to-
customers while calculating transportation costs. They used the amount of demands and the coordinates of the
demand points appeared both the European and Asian sides of Istanbul. In this study, only the data of 51 demand
points (the coordinates of demand points and amounts of demand) on the European side are considered to minimize
the amount of CO, emissions for the uncapacitated facility location problem. In application, three different numbers
of clusters were tested. Moreover two different types of vehicles, which are diesel light truck and diesel heavy truck,
were assigned randomly to these demand points.

In the first step, demand points in European side are clustered into 2, 3, and 4 clusters according to their
geographic locations by using MATLAB 6.5 Fuzzy Toolbox (Balasko et al., 2005) for FCM and GK fuzzy
clustering algorithms which are developed in. These clusters centers have been accepted as the initial locations of
facilities for the following step. In the second step, the facility locations are recalculated using the proposed
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emission-based center of gravity method in order to minimize the amount of CO, emissions between demand points
and facilities.

In the case study, the vehicles, which transport between customers and facilities, are diesel heavy truck with a
capacity of 20 tons and diesel light truck with a capacity of 12 tons. Furthermore, the emission factors are taken as
0.9226 kg CO, / km for diesel heavy truck and 0.4305 kg CO, / km for diesel light truck. According to the five
different random number set that assign trucks to demand points, X, Y coordinates for the facilities that are found
with the emission-based center of gravity hybrid methods with FCM and GK clustering algorithms are shown in
Table 2.

The amount of CO, emissions for the different methods, are shown in the Table 3:

The average amount of CO, emissions for the different methods, are shown in the Table 4:

Table 3: The amount of CO, emissions as a result of locating facilities directly to the cluster centers that are
calculated by center of gravity or emission based center of gravity hybrid methods with FCM and GK algorithms

Number Total amount of CO, emission (ton CO,)
of Random FCM-COG FCM-EBCOG GK-COG GK-EBCOG
clusters number set hybrid method hybrid method
1 818.061 810.316 1166.549 1164.958
2 824.107 816.928 1179.072 1177.381
2 3 820.327 812.357 1155.313 1153.357
4 816.694 810.147 1174.668 1173.864
5 824.681 818.751 1169.606 1169.401
1 718.227 713.524 748.215 741.099
2 720.634 716.328 746.233 738.520
3 3 701.761 699.353 750.016 741.643
4 715.357 714.087 744.339 738.071
5 723.339 722.753 746.916 740.309
1 624.890 618.598 747.590 743.566
2 629.001 622.978 746.557 742.231
4 3 612.144 605.693 744.638 742.138
4 623.409 617.927 755.726 754.527
5 626.554 621.794 759.967 759.295

Table 4: The average amount of CO, emissions as a result of locating facilities directly to the cluster centers that
are calculated by center of gravity or emission based center of gravity hybrid methods with FCM and GK algorithms

Number
of FCM-COG FCM-EBCOG GK-COG GK-EBCOG
clusters hybrid method hybrid method
2 820.774 813.700 1169.042 1167.792
3 715.864 713.209 747.144 739.928
4 623.200 617.398 750.896 748.351
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Table 2: Calculated X and Y coordinates of the cluster centers (facility locations)
(X, Y) coordinates found (X, Y) coordinates
Number Random by FCM-EBCOG hybrid found by GK-EBCOG

of number method hybrid method
clusters set X Y X Y
1 70.371 22.095 74.640 28.715
36.604 34.504 62.430 21.418
2 70.397 21.921 74.109 28.685
36.656 34.575 62.649 21.003
3 69.576 21.825 74.804 28.549
2 36.882 34.755 61.341 21.170
4 69.410 21.727 73.714 28.638
36.882 34.755 62.753 21.325
5 69.633 21.911 74.244 28.664
36.882 34.755 62.195 21.365
1 73.159 22.114 70.223 21.229
20.636 26.599 65.788 37.556
49.807 25.164 36.882 34.755
2 73.152 21.739 70.556 20.879
20.636 26.599 65.736 37.728
50.304 25.260 36.882 34.755
3 3 73.051 22.019 69.662 21.434
20.636 26.599 65.447 38.098
51.322 24.203 36.882 34.755
4 72.490 21.809 69.534 21.552
20.636 26.599 65.785 37.535
51.395 24177 36.882 34.755
5 72.866 22.250 69.353 21.702
20.636 26.599 65.785 37.535
51.615 24.366 36.882 34.755
1 74.366 21.962 61.311 37.491
3.131 43.170 3.131 43.170
58.431 22.730 73.250 21.744
36.882 34.755 41.040 27.263
2 73.977 21.439 61.209 37.896
3.433 37.630 3.433 37.630
57.803 22.775 73.223 21.355
36.882 34.755 41.033 27.290
3 74.341 21.846 60.903 38.506
4 4.320 33.796 4.320 33.796
57.475 22.615 73.155 21.642
36.882 34.755 43.242 25.410
4 73.545 21.324 61.258 38.325
3.685 35.069 3.685 35.069
58.479 22.442 72.639 21.393
36.882 34.755 43.290 25.358
5 74.206 21.945 61.307 37.659
3.433 37.630 3.433 37.630
58.639 22.575 73.021 21.860
36.882 34.755 42.712 26.050
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CONCLUSION

In this study, a new center of gravity method, which aims to minimize the amount of CO, emission with
green supply chain approach, is developed. The new method is studied in sustainable supply chain management and
applied to facility location problem. The method that is called as emission based center of gravity method states
facility locations by minimizing the amount of CO, emission, which is the result of transportation between the
demand points and facilities.

The proposed FCM-EBCOG hybrid method is benchmarked against FCM-COG, GK-COG and GK-
EBCOG hybrid methods in five different sets. According to average of these results, FCM-EBCOG method
outperforms all other methods in all sets of clusters.

FCM-EBCOG hybrid method gives 0.87%, 0,37% and 0,93% better total amount of CO, emissions results
than FCM-COG method in two, three and four-clustered solutions, respectively. Similarly GK-EBCOG hybrid
method achieves 0.11% lower results in two-clustered solution, 0.97% lower results in three-clustered solution and
0.34% lower results in four-clustered solution than GK-COG method.

If sustainable development is one of the most important subjects for companies, it must be also under
debate for the facility location problem. Proposed emission based method helps to close the gap in this field.

In conclusion, in supply chain management applications that sustainability gains ground, carbon emission
based methods should be developed. Methods developed with this concept will facilitate to minimize environmental
damage of industrial applications as seen from this study. Therefore, this provides companies to operate globally in
an ever environmentally conscious world.

References

Babuska, R., Van Der Veen, P.J., Kaymak, U. (2002). Improved covariance estimation for Gustafson Kessel
clustering. In Proceedings of the IEEE International Conference on Fuzzy Systems (pp 1081-1085). Honolulu,
Hawaii.

Ballou, R. (1999). Business Logistics Management. Prentice-Hall Inc, Fourth edition.

Balasko, B., Aboyni, J., Feil, B. (2005). Fuzzy clustering and data analysis toolbox. Available at:
http://www.fmt.vein.hu/softcomp/ fclusttoolbox.

Beasley, J. E. (1990). OR-Library: distributing test problems by electronic mail. Journal of the Operational
Research Society (pp. 1069-1072).

Bezdek, J.C., Dunn, J.C., (1975). Optimal fuzzy partitions: A heuristic for estimating the parameters in a mixture of
normal distributions. IEEE Transactions on Computers (pp. 835-838).

Bouzembrak, Y., Allaoui, , H., Goncalves, , G., Bouchriha, , H. (2011). A Multi-Objective Green Supply Chain
Network Design. 4th International Conference on Logistics (LOGISTIQUA) (pp. 357-361).

Diabat, A. and Simchi-Levi, D. (2009). A Carbon-Capped Supply Chain Network Problem. IEEE International
Conference on Industrial Engineering and Engineering Management (pp. 523-527).

Doring, C., Lesot, M., Kruse, R. (2006). Data analysis with fuzzy clustering methods. Computational Statistics &
Data Analysis, Vol.51 (pp. 192-214).

Esnaf, S., Kiigiikdeniz, T. (2009). A Fuzzy Clustering-Based Hybrid Method for a Multi-Facility Location Problem.
Journal of Intelligent Manufacturing, Vol.20, No:2 (pp. 259-265).

Farahani, R.Z. ve Hekmatfar, , M. (2009). Facility Location: Concepts, Models, Algorithms and Case Studies.
Springer-Verlag, Heidelberg.

79



WWW.lste-c.net

ISTEC

et s An ey Galrnee International Science and Technology Conference, Rome, June 25 - 27, 2013

1SSN:2146-7382

Farahani, R.Z., Steadieseifi, M., Asgari, N. (2010). Multiple Criteria Facility Location Problem:A Survey. Applied
Mathematical Modelling, VVol.34 (pp. 1689-1709).

Govindan, K., Kannan, D., (2010). A Bi Objective Reverse Logistics Network Design Model. International
Conference on Computers & Industrial Engineering (CIE).

Gustafson, D.E., Kessel, W.C. (1979). Fuzzy clustering with fuzzy covariance matrix. In Proceedings of the IEEE
(pp. 761-766). CDC, San Diego.

Harris, 1., Mumford, C., Naim, M. (2009). The Multi-Objective Uncapacitated Facility Location Problem for Green
Logistics. IEEE Congress on Evolutionary Computation.

Harris, 1., Naim, M., Palmer, A., Potter, A., Mumford, C. (2011). Assessing the impact of cost optimization based on
infrastructure modelling on CO, emissions. International Journal of Production Economics, Vol. 131, Issue 1, (pp.
313-321).

Hoppner, F., Klawonn, F., Kruse, R. and Runkler, T. (1999). Fuzzy Cluster Analysis: methods for classification,
data analysis, and image recognition. John Wiley&Sons.

lakovou, E., Vlachos, D., Chatzipanagioti, M., Mallidis, 1., (2010). A Comprehensive Optimisation Framework for
Sustainable Supply Chain Networks. In Seventh International Conference on Logistics and Sustainable Transport,
Slovenia.

Jain, A.K., Murty, M.N., Flynn, P.J. (1999). Data Clustering: A Review. ACM Computing Surveys, Vol.31, No.3,
(pp.264-323).

Kenesei, T., Balasko, B. and Abony, J. (2006). A MATLAB toolbox and its web based variant for fuzzy cluster
analysis. In Proceedings of the 7th International Symposium on Hungarian Researchers on Computational
Intelligence, November 24-25, Budapest, Hungary.

Kiglkdeniz T, Baray A, Ecerkale K, Esnaf S. (2012). Integrated use of fuzzy c-means and convex programming for
capacitated multi-facility location problem. Expert Systems with Applications, Vol. 39, No.4, (pp. 4306-4314).

Li, F., Liu, T., Zhang, H., Cao, R., Ding, W., Fasano, J.P. (2008). Distribution center location for green supply
chain. International Conference on Service Operations and Logistics, and informatics (IEEE) (pp. 2951-2956).

McMichael, A.J., Woodruff, R.E., Hales, S. (2006). Climate change and human health: present and future risks.
Lancet, Vol. 367, Issue 9513, (pp. 859-869).

Osman, I. H. and Christofides, N. (1994). “Capacitated clustering problems by hybrid simulated annealing and tabu
search”, International Transactions in Operational Research, Vol.1, No. 3, pp. 317-336.

Paksoy, T., Ozceylan, E., Weber, G-W. (2011). A Multi Objective Model for Optimization of a Green Supply Chain.
Global Journal of Technology and Optimization, Vol. 2, (pp. 84-96).

Pan, S., Ballot, E., Fontane, F. (2009). The reduction of greenhouse gas emissions from freight transport by merging
supply chains. International Conference of Industrial Engineering and Systems Managment, IESM, Montreal,
Canada.

Ramudhin, A., Chaabane, A., Kharoune, M., Paquet, M. (2008). Carbon Market Sensitive Green Supply Chain

Network Design. IEEE International Conference on Industrial Engineering and Engineering Management (pp.
1093-1097).

80



ZISTEC

et s An ey Galrnee International Science and Technology Conference, Rome, June 25 - 27, 2013

WWW.lste-c.net ISSN:2146-7382

Santibanez-Gonzalez, E., Del, R., Robson Mateus, G., Pacca Luna, H. (2011). Solving a public sector sustainable
supply chain problem: A Genetic Algorithm approach. In: Proc. of Int. Conf. of Artificial Intelligence (ICAI) (pp.
507-512), Las Vegas, USA.

Shaw, K., Shankara, R., Yadava, S.S., Thakurb, L.S., (2012). Modeling a low-carbon garment supply chain,
Production Planning & Control (pp. 1-15).

Sule, D.R. (2001), “Logistics of Facility Location and Allocation”, Marcel Dekker Inc., New York
Wang, F, Lai, X., Shi, N. (2011). A Multi-Objective Optimization for Green Supply Chain Network Design.
Decision Support Systems, Vol. 51, (pp. 262-269).

WRI-WBCSD GHG Protocol Initiative, Mobile Combustion CO2 Emissions Calculation Tool. June 2003. Version
1.2, available at: http://www.scribd.com/doc/8676658/Mabile-Combustion-CO2-Emissions-Calculation-Tool

Wu, H.-J. and Dunn, S. (1995). Environmentally responsible logistics systems. International Journal of Physical
Distribution & Logistics Management, Vol. 25 No. 2, (pp. 20-38).

Xiaoli, L., Jun, W., Jun, L. (2010). Research on the Optimization of Carbon emissions of Distribution Centers
Location Decision. International Conference on Communications, Circuits and Systems (ICCCAS) (pp. 87-89)

Yurimoto, S. and Katayama, N. (2002). A Model for the Optimal Number and Locations of Public Distribution

Centers and Its Application to the Tokyo Metropolitan Area. International Journal of Industrial Engineering:
Theory, Applications and Practice, Vol. 9, (pp. 363-371).

81



ZISTEC

International Science and Technology Conference, Rome, June 25 - 27, 2013

www.lste-c.net ISSN:2146-7382

.KARBI"J.RAT(")RLI"J BiR MOTORDA YAPILAN SiI.JiNDiR. .
PASIFLESTIRME CALISMASINDA, MOTOR TiTRESIMLERININ
DENEYSEL OLARAK INCELENMESI

Tuncer KORUVATAN™*, Ayhan AYTAGC? Osman ANKET?

* Asst.Prof.Dr.Maj., Turkish Military Academy,Department of Mechanical Engineering/ANKARA, koruvatan@gmail.com
2Dr.Maj., Turkish Military Academy, Defence Science Institute, ANKARA, aaytac@kho.edu.tr
°Dr.Maj., Gulhane Military Medical Faculty, ANKARA, oanket@gata.edu.tr

Ozet: Bilindigi iizere karbiiratorlii araglarin galisma prensibince en ¢ok yakit sarfiyatinin
oldugu zaman; motorun i¢ siirtiinmeleri yenebilecek ve stop etmeden caligmasina devam
edebilecek kadar bir devirle galigtigi rélanti zamani ve yiiksek hiz zamanidir.

Roélanti araliginda gaz kelebegi kapali oldugundan, motorun calismasini siirdiirebilmesi igin
gerekli olan yakit, rolanti kanalindan gelmektedir bu kanaldan gelen yakit ile ¢aligan motor,
minimum verimle ¢alistigindan yakit sarfiyati oldukea yiiksektir.

Yiiksek hiz konumu ise, motorun giice ihtiyag duydugu, gaz kelebeginin tam acildig1 ve
maksimum hava sirkiilasyonuyla yakitin en ¢ok emildigi zamandir.

Bu caligmada amag; yakit tasarrufu saglamak {izere, rolanti ¢alisma zamaninda bir motor
tizerinde yapisal degisiklik ile silindir pasiflestirme islemi yapilarak elde edilen deney
motorunun, ¢aligmasi esnasinda olusabilecek mekanik titresimleri deneysel olarak 6lgmek ve
degerlendirmektir.

Anahtar Kelimeler: Yakit Tasarrufu, Mekanik Titresimler, Motor Titresim Olgiimleri

EXPERIMENTAL INVESTIGATION OF ENGINE VIBRATIONS IN A
CARBURETOR ENGINE AFTER CYLINDER PACIFICATION

Abstract: As known, according to the working principle of carburetor vehicles, maximum
fuel consumption takes place at times of high speed and idle when the engine speed is high
enough to overcome the friction, but not to stop.

Because fuel valve is closed at times of idle speed, the fuel the engine needs to work comes
through the throttle valve, thus the fuel save is quite high. However at high speed when the
fuel valve is wide open and there is maximum air circulation, fuel consumption is at its
maximum.

This study aims to experimentally measure and evaluate the mechanical vibrations taking
place during the working of the experiment engine which has been structurally modified by
cylinder pacification so as to save fuel.

Key words: Fuel save, Mechanical vibrations, Vibration measurement
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1. GIRIS (Introduction)

Silindir Pasiflestirme Caligmalar1 konusunda ilk yapilan g¢aligmalardan biri 1981 Yilinda Cadillac
Firmas1 "V-8-6-4" olarak adlandirdig1 ve yol kosullarina bagl olarak 4, 6, veya 8 silindirli olarak ¢aligan toplam
6 litre strok hacimli bir motorun seri imalatina baslanabilmesi olmustur. Bu motor ile GM grubu ic¢inde
elektronik yakit piiskiirtme sistemi ilk defa standart olarak imal edilmistir. Tagitin gii¢ gereksinimine gore
motorun silindirleri devre dig1 birakilmaktadir. Bu sistemden 1981 yilinda 120.000 tane imal edilmis olup pratik
kullanimda ortaya ¢ikan arizalarin siklig1 nedeniyle sonradan terkedilmistir [1, 2].

Silindirlerin devre digi birakilarak kismi yiikte verimi artirmaya yonelik ¢alismalar BMW Firmasi
tarafindan da ele alinmustir [3, 4]. BMW Firmasi Alti silindirli motorlar ile yapilan ¢aligmalarda silindirleri U¢li
iki gruba ayirmustir. Silindir gruplarindan birini devre dis1 birakabilmek igin bir mekanizma gelistirmistir. [5].

2. TITRESIM OLCUMLERI YAPILAN DENEY MOTORU (The Experiment Engine
Measured For Vibrations)

Deney motoru olarak, alt1 silindirli 1960 model bir Dodge Motoru kullanilmistir. Bahsedilen motorda,
rolantide iki silindirinin iptal edilmesiyle yakit ekonomisi saglayip saglamayacag arastirilmigtir. Bunu igin, alti
silindirli Dodge Motorunun emme manifoldunu kontrol eden mekanik bir sistem gelistirilmigtir. Bu mekanik
sistem calistiginda motorun besinci ve altinct silindirleri devre digt birakilmis ve ayni zamanda bu silindirlerin
calismadiklar1 ve de gii¢ tiretmedikleri halde, yapacaklari kompresyonu da onlemek i¢in, bir mekanizma daha
gelistirilmigtir. Ayrica tim bu agilip kapanma zamanlarini belirleyen ve bahsedilen iki sistemin ¢aligmasini
kontrol eden bir elektronik devre dizayn da yapilmigtir. Sekil 1’de Deney motorunda, rolanti zamaninda iptal
edilen silindirlerin dizilisleri ve krank milinin doniis yonii sematik olarak gosterilmistir.

Iptal edilen silindirler

2 ——

Volan -~

L™

Sekil 1. Altt Silindirli bir motorun silindir dizilisleri ve krank mili doniis yonii [6]. (The sequence of
cylinders and direction of the rotation of the crankshaft in a 6-cylinder engine)

2. TASITLARDA TiTRESIM (Vibration in Vehicles)

Seyir halinde iken bir motorda bazi silindirlerin devre disi birakilmast denenmis ve bu 6zel durumun
motor Uzerindeki etkileri incelenmistir. Dengeli bir halde g¢aligmakta olan bir motorun bir sekilde bazi
silindirlerinin devre dist kalmasi pek ¢ok problemler ve sorunlar dogurmustur. Bu aksakliklarin giderilmesi tam
olarak bagarilamamistir. Clinkii her motor biitiin silindirleriyle ahenkli bir sekilde ¢alismak {izere dizayn
edilmistir. Seyir halinde, gii¢ istenen bir durumda motor silindirlerinin birka¢inin devre dis1 birakilmas: dengeli
calismay1 olumsuz yonde etkileyebilmektedir.

Bu sebeplerle deney motorunda; yukarida bahsedilen yapisal degisiklik tamamlandiktan sonra gii¢ ve
tork dlgiimleri gergeklestirilerek, titresim yoniinden ele alinmis ve yapilan titresim dlgtimleri incelenmistir.
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3. TASITLARDA TITRESIMLERLE ILGILI STANDARTLAR (Standards For
Vibrations in Vehicles)

Genel olarak titresim standartlari, makinelerin tip ve giiclerine gbre degisim gosterir. Bir titresim
standardi1 6lgmelerin nasil ve ne tip aletlerle, hangi sartlarda yapilacagini ve bu sekilde elde edilecek verinin ne
sekilde analiz edilecegini belirtilmelidir.

Titregim, belirli zaman araliklarinda, bir kiitlenin belirli bir mesafede yaptig1 periyodik hareketlerdir.
Buradaki mesafe genlik, bir saniyedeki titresim sayis1 ise frekans olarak adlandirilir. [7]

Titresim parametreleri ISO (International Standards Organisation) 1000 gereklerine uygun olarak
metrik birimlerle o6l¢ilir. Ancak, yercekimi sabiti g (9.81 m/s2) de ivme ol¢limleri i¢in yaygin olarak
kullanilir.[8]

Titresimin, hiz [m/s] veya ivmesinin [m/s?] él¢iilmesi, makine titresim standartlarinda esas alinir. Bu,
standardin tipine, frekans araliina ve diger bazi faktorlere de baglidir. 10-1000 Hz. frekans araliginda hiz
genligi Olgiiliir. Standartlari gelistiren aragtirmacilar, genligin maksimum degerinin mi, yoksa RMS (Root Mean
Square) degerinin mi esas alinacagi konusunda bir anlagsmaya varamamustir. Basit harmonik hareket te ikisi de
kullanilabilmektedir ancak karmagik makine titresimlerinde biiyiik fark gosterirler. U.SA ve Kanada'da genligin
maksimum degeri kullanilmas: yaninda, Avrupa iilkelerinde RMS degeri kullanilir. ISO ve TSE nin standardinda
da genligin RMS degerleri esas alimustir.

Titresim Standardlari 1502372 (BS 4675, VDI 2056 )
— 45
— 28
— 18
—11.2
7.1
— 4.5
— 2.8
— 1.8
—1.12
—1.71
—0.45
—0.28
—0.18

o . izin verilemez
Izin verilemez

8dB

izin verilemez

Tolere edilebilin

20dB
|

Tolere edilebilin

izin verilebilir

25x

10 x

Tolere edilebilin—
Izin verilebilir

Hiz mm/s RMS

izin verilebilir

Grup K Grup M Grup G

Sekil 2. ISO 2372 Titresim standartlar1 [9]. (Vibration standards)

ISO 2372 (veya TS 2782) nolu titresim standartlart Sekil 2 ile 6zetlenebilir. Burada titresim siddeti
araliklar degisik giigteki makineler i¢in iyi, kabul edilebilir, sinirda kabul edilebilir ve kabul edilemez seklinde
siirlandirilmiglardir.  Titresim siddeti araliklart 4 dB basamak veren 1/1.6 oraninda verilmistir [10]. Baz1
Makinelere ait titresim boyutlari, ISO standartlarina gore asagida verilen Sekil 2°de belirtilmistir.

4. DENEY SETININ TITRESIiM OLCUMLERiI VE YORUMLANMASI (Vibration
Measurements of the Experiment Set and Their Evaluation)

Deney motorunun, rdlanti ve yiiksek hiz zamanlarinda (alt1 silindirden dort silindire veya dort
silindirden alt1 silindire gegislerinde), motorun kararli ¢alismasinda yasanabilecek sarsintili gegis veya
beklenmeyen bir titresim, sistemin stabilize ¢aligmasini direk etkileyecegi bilinmektedir. Bu sebeple deney
motorunun yiiksek ve diisiik devirli ¢aligmalari; yikIU (su frenine baglanarak bakiniz Sekil 3.) ve yiksilz
caligmalarda, 6nemli goriilen yerlerden, Vibrotest 60 titresim 6lgme cihaziyla dlgiimler yapilarak titresim
verileri elde edilmistir.
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Sekil 3. Deney motorunun su frenine baglanmasi [11]. (Connection of the Experiment Engine to the
Hydraulic Brake)

Bir motorda en biiyiik titresimin dogrusal hareketin dairesel harekete ¢evrildigi yer olan krank
milinden kaynaklandigi goz Oniinde bulundurulursa ve buna ilave olarak deney seti iizerinde yapilan
degisikligin de direk olarak krank milinin kararli donmesine etki edecegi diisiiniiliirse, 6l¢iimlerin krank mili
yataklarina yakin yerlerden alinmasi gerekmektedir. Zira bu yataklara iletilen titresim direk olarak motor
govdesine yansiyacaktir. Bahsedilen dlgim yerleri Sekil 4’te gosterilmistir.

/
* %_L@ i Vibrotest 60 Titresim

p— = Olgme Cihazi ile motor
iizerinde dl¢lim yapilan
yerler.

places on the
I engine where
4 3 2 {}:} @ measurements were
made with VibroTest
‘ 60)
’ ~

Sekil 4. Motor {izerinde titresim dl¢timii yapilan noktalar [11]. (The points on the engine where
measurements were made)

Veriler ayni noktalardan alinarak, devir artiglarina gére degisimleri incelenmis ve
degerlendirilmistir. Ol¢limlerde ivme [m/sz] temel alinmigtir. Ol¢im Vibrotest 60 cihaziyla yapilmistir.
Bakiniz Sekil 5.
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Sekil 5. Vibrotest 60 ile Titresim Ol¢iimii [12, 13]. (Vibration Measurement with VibroTest 60)

5. DENEY SETINDEN ALINAN SONUCLAR VE DEGERLENDIRMELERI (The
Results Obtained From the Experiment Set and Their Evaluation)

Sekil 6’da Vibrotest 60 cihazindan alinan sinyal Orneklerinin goriintillendigi titresim cihazinin
ekran1 ve goriilmektedir. Sekil 7°de ise bu verilerin Excel programina aktarilmis hali goriilmektedir.

| STHET | & w | DEL 2 JHUEFHGE

Sekil 6. Vibrotest 60 Cihazindan Alinan Sinyaller [14, 15]. (The Signals Obtained from VibroTest 60)
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Sekil 7. Excel Programina aktarilan titresim grafigi 6rnegi ve kesiti [11]. (Vibration Graphic Sample and section
presented in Excel)

Yapilan degerlendirmede ozellikle krank mili yataklar1 iizerine gelen kritik bdlgelerin
degerlendirmeleri asagiya ¢ikartilmigtir.  Sekil 7’de titresim Orneginin, bir bolimiiniin incelenmesi
gorillmektedir. Sekilden de anlagilacagi gibi, yapilan inceleme ve degerlendirmede standartlara gore
degerlendirilmesi gerek iki adet peak goze carpmaktadir. Bu peak’lerden sol bastan ilkinin tiim motor
devirlerinde genliginin motor devrine gore (yiiklii ve yiiksliz olmak tizere diisiik ve yiiksek devirli ¢aligmalarda)
degisiklik gostermedigi gdézlemlenmistir. Ve yapilan arastirmada motorun her tiirli durumunda degismeyen
parametresinin, motorun sehpasi iizerine yapilan baglantida ara eleman olarak konulan lastik takozlarin
tepkisinin oldugu anlasilmistir.

Deney setinin titresimini 6l¢me isleminde belirleyici olacak ve asil incelenmesi gereken peak ikinci
peak’tir. Zira bu peak’in, motorun devrinin artisiyla genliginde ve frekansindaki degismeler meydana
getirdiginden, motorun devir artisindaki titresimleri yansittig1 anlagilmaktadir.

Motorun devrine gore olusan peak’ler; yapilan sistem devrede iken (motorun 4 silindirli konumu) ve
devreden cikarilmis iken olmak iizere iki durumda &lgiimler yapilmis ve birbirleriyle karsilastirilmistir. Olgiilen
titresim verileri, Tablo 1’de incelenmis ve degerlendirilmistir.

Tablo 1. Elde edilen titresim degerlerinin karsilagtirmali tablosu [11]. (Comparative Table of Vibration
Measurements Obtained)

Motor devri Koordinat (frekans) [Hz] Peak degeri [m/s’]
[dev/dak]

Sistem devrede Sistem devre dis1 Sistem Sistem

devrede devre dis1
650 51.25 49.75 0.2542 0.2525
780 60.00 58.50 0.3295 0.3275
890 62.50 61.75 0.3316 0.3297
980 63.75 63.50 0.3456 0.3461
1170 63.75 63.75 0.3564 0.3566
1350 67.50 67.25 0.3692 0.3701
1560 67.50 67.50 0.3837 0.3841
1770 68.75 68.50 0.3969 0.3961
1950 68.75 68.75 0.4027 0.4034
2160 68.75 68.75 0.4110 0.4115
2340 70.00 69.75 0.4175 0.4172
2500 71.25 71.00 0.4292 0.4284
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Tablo 1’den de goriilebilecegi gibi sistem devrede (motor 4 silindirli konumda) iken krank mili
yataklarindan alinan titresim degerlerinde 950 [dev/dak] ya kadar olan bdliim incelendiginde, ayni devirlerde ve
sistemin devrede olmadig1 degerlerle kiyaslanirsa, belirgin bir titresim artisimin olmadigi gozlemlenir. Dikkat
edilirse 950 [dev/dak] dan sonra yine degerler birbirine yakin olmasina ragmen kismen farkliliklar ¢ikmustir.
Bunun da nedeni 6l¢iimler esnasinda devir sayisinin istenilen deger iizerinde tutulmasinin gii¢ oldugu +20
[dev/dak] lik bir farkin, sonucu etkiledigi diisiiniilmektedir.

6. BULGULAR VE TARTISMA (RESULTS AND DISCUSSION)

Deney setinde 6zellikle riskli ve degerlendirilmesi gerekli bolge olarak degerlendirilen dort silindirden
altiya ve alt1 silindirden dort’e gegislerde meydana gelebilecek bir olumsuzlugun, tespiti ve krank mili {izerine
gelebilecek asir1 yiikiin tahmin edilebilmesi i¢in, bu siiregteki titresimlerin elde edilmesi 6nem arz etmistir. Bu
sebeple bu durumlardaki titresimler Slgiilerek degerlendirilmis ve Tablo 2°de kritik bolge degerlendirmesi olarak
sunulmustur.

Tablo 2. Kritik bdlgelerin incelenmesi [11]. (Examination of the critical areas)

Ana yatak ve konumu Bolge koordinati [Hz] Tigggt?r:/zzg]eri
Krank mili 1. ve 2. ana muylu: 1.yatak 22.50 0,8500
(4 den 6 Ya gegis) 2.yatak 22.50 0,6059
Krank mili 1. ve 3. ana muylu: 1.yatak 21.25 0,1213
(4 den 6 Ya gegis) 3.yatak 21.25 0,0532
Krank mili 1. ve 3. ana muylu: 1.yatak 23.75 0,0953
(4 silindirli konum) 3.yatak 23.75 0,0605
Krank mili 1. ve 3. ana muylu: 1.yatak 21.25 0,1006
(6 silindirli konum) 3.yatak 21.25 0,0307
Krank mili 1. ve 4. ana muylu: 1.yatak 22.50 0,0953
(4 den 6 Ya gegis) 4.yatak 22.50 0,0824
Krank mili 1. ve 4. ana muylu: 1.yatak 16.25 0,0997
(4 silindirli konum) 4.yatak 16,25 0,0535
Krank mili 1. ve 4. ana muylu: 1.yatak 23.75 0,0923
(6 silindirli konum) 4.yatak 23,75 0,0369

Tablo 2’de soldaki siitunda belirtilen durumlarla 6lgtimler yapilmig ve elde edilmis sonuglar: sag tarafta
gosterilmigstir. Peak degerlerinde ISO 2372 standartlarinda belirtilen degerlerin disina ¢ikan tepe noktasinin
olmadigi anlagilmstir.

Olgiimlerde elde edilen titresim sonuglari, boliim 3’te anlatilan titresim standartlarma (ISO 2372 veya
TS 2782) gore degerlendirilmek istendiginde, deney motorunun ait oldugu standart sinifinin bilinmesi
gerekmektedir. Olgiimleri yapilan Deney Motoru katalog verilerine gore 70 [KW] a tekabll eden 94 [HP]
glictindedir.

15 [kW] ile 75 [kW] degerleri arasinda gii¢ iireten makineler “M” gurubu olarak adlandirilmaktadir.
Dolaysiyla 70 [kW] gii¢ iireten Deney Motoru, ISO 2372 veya TS 2782 standartlarina gére “M” gurubunda yer
alan *“orta boy makine”dir [9].

Deney motorunda elde edilen en yiiksek titresim 1.8 [m/s] olarak Ol¢iilmistiir. Bu durumda deney
motoru, “M” sinifi standartlara gére (bakiniz Sekil 2.) “izin verilebilir” dlgiiler i¢erisinde titresim iiretmektedir.

Ancak bu degerlendirme yapilirken, siirekli olarak meydana gelen titresim degeri olmayip, 6lgiilen en
yiiksek deger oldugu g6z 6niinde bulundurulmalidir.

Boylece Deney Motorunun yakit tasarrufu maksath olarak yapisal degisiklige gidilmesinin yaninda ayni
zamanda titresim yoniinden de ele alinmasit motorda bu durumlarda kararli ¢alisma yoniinden 6nem arz etmistir.
Bu sebeple Vibrotest 60 Ttitresim Cihaziyla dort silindirli ve alti silindirli konumlardaki titresim analizleri
yapilmistir.

Yapilan deneyler ve degerlendirmeler sonucunda uluslar arasi degerlerinin disina ¢ikilmadigi
degerlendirilmistir.
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Ozet: Giiniimiizde bankalarin basarili olabilmesi icin dogru miisterilerle calismasinin
6nemi biiyiiktiir. Clinkii yasadiklart risk ortaminda 6zellikle de kredi verirken saglam bir
karar verme mekanizmasi olusturmasi, karar kriterlerini iyi belirlemesi ve miisterilerini bu
kriterler dogrultuda degerlendirmesi gerekmektedir.

Bu calismada Eskisehir’de faaliyet gosteren bir 6zel banka subesinin KOBI
departmaninda calisan personelin ticari kredi verirken hangi kriterlere dikkat ettigi
belirlenerek bu kriterlerin agirliklandirilmas: amaglanmstir. KOBI departmaninda galisan
personelin goriisleri géz oniinde bulundurularak ¢aligmada kullanilmak iizere 24 kriter
belirlenmistir. Bu kriterler, karar vericiler olan KOBI personeli tarafindan 7°li likert
Olgegine gore hazirlanmug dilsel degerler kullanilarak 6nem diizeyleri degerlendirilmistir.
Daha sonra 6nem diizeyleri degerlendirilen kriterler daha hassas bir ¢oziim elde edebilmek
adma {ggensel bulanik sayilar kullanilarak agirliklandirilmigtir.  Agirliklandirma
sonucunda KOBI personelinin ticari kredi verirken dikkat ettigi en 6nemli karar kriterleri
ortaya konulmustur.

Anahtar Kelimeler: Ticari Kredi, Karar Kriterleri, Agirliklandirma.

Giris

Gilinlimiiz is diinyasinda yasam savasi veren isletmeler gelisen rekabetin acimasizligi ile ylizlesmekte
olup kit kaynaklarin baskisina ragmen ayakta kalmaya caligmaktadirlar. Gelisen lojistik faaliyetler ve tedarik
zinciri anlayiglari isletmelerin ellerini giiclendirmesine, her an her gesit hammaddenin ve diger ihtiya¢ duyulan
kaynaklarin temin edilebilmesine imkan saglamasina ragmen bu kaynaklara ulasilabilmesi icin gerekli olan
finansman kaynaklarina ulasmak gittikce giiclesmektedir.

S6z konusu kaynak sorunlarinin ¢oziimlenmesi amaciyla bulunmasi gerekli olan finansman
kaynaklarimin temin edilebilmesi i¢in isletmeler ilk Once i¢ kaynaklara miiracaat etmekle birlikte yetersiz
kalindi1g1 durumlarda finansman kuruluslarindan destek saglanilmasi 6n plana ¢ikmaktadir. Diger yandan finans
kuruluslar1 ¢ercevesinden duruma bakildiginda isletmelerin istedikleri destegin temin edilebilmesi her zaman
karli ve sorunsuz olmamaktadir. Bu sebeple destek saglanabilmesi miimkiin olan isletmelerin tespit edilerek
uygun miktarlarda kredilendirilmelerinin saglanmasi gerekmektedir. Bu noktada hangi isletmenin desteklenerek
kredilendirileceginin anlagilabilmesi i¢in finans kuruluslart farkli dncelikler ve beklentilerden olusan bir siireg
baglatmakta olup, destek arayan isletme hakkinda elde edilecek istihbarati bilgiler 1s1ginda gerekli analizleri
yapmak zorundadirlar. Bu sayede hem verilmesi diisiiniilen kredinin geri doniisii saglanabilecek, ayni zamanda
ekonomide ihtiya¢ duyulan desteklemelere devam edilebilecektir.

Bu c¢alismada s6z konusu siire¢ icerisinde ele alinan istihbarati bilgiler ortaya konarak, éncelikleri
belirlenecek ve bu veriler agirliklandirilarak kredilendirme kriterlerinin igerisinde en 6n plana ¢ikan kriterler
belirlenecektir.

Bulanik Mantik Kavram

Bulanik mantik kavrami ilk kez Zadeh tarafindan 1965 yilinda yayinlanan “Bulanik Kiimeler” adli
makalede ortaya c¢ikmistir. Bu makale bulanik kiimelerin tanimini, 6zelliklerini, temel islemlerini ve ilgili
kavramlari igermektedir. Bulanik mantik yaklagimi, makinelere insanlarin 6zel verilerini igleyebilme ve onlarin
deneyimlerinden ve Onsezilerinden yaralanarak caligsabilme yetenegi verir. Bu yetenegi kazandirirken sayisal

90


mailto:gozde.koca@bilecik.edu.tr
mailto:atil.taser@bilecik.edu.tr

www.lste-c.net

ZISTEC

International Science and Technology Conference, Rome, June 25 - 27, 2013

ISSN:2146-7382

ifadeler yerine sembolik ifadeler kullanir. Iste bu sembolik ifadelerin makinelere aktarilmasi bulamk kiimeler
kurami ve bulanik mantik ile iligkili olan matematiksel bir temele dayanmaktadir (Elmas, 2003).

Bulanik Kiime kavrami Zadeh (1965) tarafindan ortaya atilan insan diislince tarzinin belirsizligine
deginen bir teoridir (Ecer, 2007). Ger¢ek diinyanin karmasik ve belirsiz olmasindan dolayr bir¢ok teknik ve
iktisadi konuda belirsizlikler bulunur. Bulanik kiime teorisinin amaci ise belirsiz bilgileri tammlamasidir. Teori
ayrica bulanik alanda matematiksel programlamaya izin vermektedir. Bulanik kiimede her nesne 0 ile 1 arasinda
degisen iiyelik derecesine sahip iiyelik fonksiyonu ile nitelendirmektedir (Zadeh, 1965). E evrensel kiimesinde

tanimlanan, bulanik kiime A icin £, yelik fonksiyonu g, : E — [0,1] seklinde ifade edilir. Yine bulamk A
kiimesindeki x elemant igin iiyelik derecesinin gdsterimi A = {(X, M A(X))|X € E} seklindedir (Zimmermann,

1992). i, tiyelik fonksiyonu, [0,1] kapali araliginda gergek bir say1yr géstermektedir (Zadeh, 1975). Burada 0

sayisi ilgili nesnenin kiimenin iiyesi olmadigini, 1 sayisi ilgili nesnenin kiimenin tam iiyesi oldugunu ve bu iki
deger arasindaki herhangi bir say1 ise ilgili nesnenin kiimeye kismi tiyeligini gosterir.

Bulanik sayilar digbiikey, normallestirilmis, sinirli-siirekli Uyelik fonksiyonlari olan bir bulanik kiime
olarak ifade edilir (Baykal ve Beyan, 2004). Bulanik sayilar, bulanik kiimlerin 6zel bir alt kiimesidir. 5 civari,
hemen hemen 9, yaklasik olarak 15, 2002den kiigiik vb. gibi kesin olmayan veya yaklasik sayisal miktarlarin
nitelenmesinde bulanik sayilar oldukg¢a yararhidir (. Ele alinan konuya gére degisik bulanik sayilar kullanmak
mumkiindir. Uygulamada en ¢ok kullanilan ve en 6nemli olan sayilar iiggensel ve yamuksal bulanik sayilardir.
Bu ¢aligmada kullanilan sayilar iggensel bulanik sayilardir.

Bir tiggensel bulanik saymin iiyelik fonksiyonu ,17 olarak gosterilmektedir. Bir iiggensel bulanik say1 en

basit haliyle (I/m/u)ya da (I,m,u) olarak ifade edilir. |, M ve U parametreleri sirasi ile en kiigiik olast

deger, en ¢ok beklenen deger ve en bilyiikk olast degeri ifade edilmektedir. Sekil 1’de tiggensel bir liyelik
fonksiyonu gosterimi verilmistir. (Ozdemir ve Se¢me, 2009)

M;

A

I m

Sekil 1. Uggensel bir tiyelik fonksiyonu, ﬁ

Her bir iiggensel bulanik saymin sag ve sol tarafinin bir dogrusal gosterimi vardir ve iiyelik fonksiyonu
gosterimi asagidaki gibi ifade edilir:
0, x<l,

L x=D/(m=1), T<x<m,

x[M) =
A | ) (uU=x)/(u—-m), m<x<u,
0, X>Uu
Bulanik TOPSIS Kavrami

TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) yontemi, n — boyutlu alanda
m noktali geometrik bir sistem olarak m alternatifli ¢ok kriterli bir karar verme problemidir. Alternatif se¢im
kavramina dayali olan bu yontem pozitif — ideal ¢dziime en yakin mesafeye ve negatif — ideal ¢ozlime de en uzak
mesafeye sahiptir. TOPSIS yonteminde, pozitif — ideal ¢6ziime benzerlik ve negatif — ideal ¢6ziime uzaklik
olarak adlandirilan bir indeks tanimlanir. Bu tanimlama ile yontem ideal ¢dziime maksimum benzerlikte bir
alternatifi secer (Yoon ve Hwang, 1995).

Literatiirde gelistirilen bazi bulanik TOPSIS yontemleri mevcuttur. Bu yontemler arasindaki farkliliklar
kullanilan tekniklerden ve sayilardan kaynaklanmaktadir. Baz1 ¢calismalarda tiggensel bulanik sayilar1 kullanirken
bazilarinda ise yamuksal bulanik sayilar1 kullanmistir. Bu ¢alismada tiggensel bulanik say1 kullanilmustir.
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Bulamik TOPSIS yontemi dilsel belirsizligin oldugu ve grup karar1 vermeyi gerektiren problemlerin
¢oziimiinde oldukga kullanishidir. Karar kriterlerinin degerlendirilmesinde kullanilan dilsel degerler ve bu dilsel
degerlerin karsiliklart asagida belirtilmistir:

Cizelge 1: Karar Kriterlerinin Degerlendirilmesinde Kullamlan Dilsel Degerler veUggensel Bulanik Sayilar
Olarak Kargiliklar1 (Nguyen ve digerleri, 2008)

Cok Yiiksek 0,91,1)
Y iiksek (0,7,0,9,1)
Biraz Yksek (0,5,0,7,0,9
Orta (0,3,0,5,0,7)
Biraz Diisiik (0,1,0,3,0,5)
Diigiik 0,0,1,0,3)
Cok Diisiik 0,0,1)

Bulanik TOPSIS Yénteminin asamalari asagidaki gibidir:

Adim 1: Karar vericilerin ve degerlendirme 6lgiitlerinin belirlenmesi

Adim 2: Olgiitlerin Agirliklarinin belirlenmesi

Adim 3: Normallestirilmis karar matrisinin olusturulmasi

Adim 4: Agirliklandirilmis karar matrisinin olusturulmasi

Adim 5: Pozitif ideal ve negatif ideal ¢6ziimiin belirlenmesi

Adim 6: Seceneklerin pozitif ideal ve negatif ideal ¢dzliimden uzakliklarinin hesaplanmasi
Adim 7: Yakinlik katsayilarinin hesaplanmasi

Adim 8: Yakinlik katsayisina gore segeneklerin siralanmasi

K tane karar vericiden olusan ve Xin min i. alternatifin kriter degerini gosterdigi bir grupta alternatiflerin kriter

degeri asagidaki formiil ile hesaplanir.

X, = %[xul (i ()< ]

le( ‘nin j. karar kriterinin 6nem agirligini gosterdigi bir grupta karar kriterlerinin dnem agirliklar asagidaki

formiil ile hesaplanir:

~ 1 4 -2 -K
W, =E[Wj (w2 ()] @

Uygulamanin yapildig1 banka subesinin miisterileri olan firmalar hakkinda yeterli bilgiler alinamadigindan
calismada yalnizca Adim 1 ve Adim 2 kullanilmustir.

Materyal ve Metot

Uygulama, Eskisehir’de faaliyet gosteren bir banka subesinin KOBI departmaninda gerceklestirilmistir.
Bu sube Eskisehir’de miisteri yogunlugunun fazla oldugu aktif bir bélgededir. Subedeki KOBI departmani
KOBI’lerin ihtiyaclarina en dogru ve en hizli bir sekilde cevap vererek, vade ve fiyat avantajli birgok kredi
secenegi ile KOBI’leri desteklemektedir. Onlar igin 6nemli olan dogru miisteri ile calismaktir. KOBI
departmaninda ¢alisanlar i¢in dogru miisteri kavrami bilangosu iyi, sermayesi giiclii, daha dnceden sorunlu
kredisi olmamus, karsiliksiz ¢eki ve protestolu senedi bulunmayan, diger bankalardan ¢ok yiiksek hacimli kredi
kullanmamisolan miisteridir. Ayrica miisterinin kullanmak istedigi kredi karsiliginda verdigi teminat, gosterdigi
gucll kefil, gercek miisteri ¢cek ve senedi verebilmesi ve nakit akislarmin kredi boyutlarimi kargilar durumda
olmast onemlidir. Bu o6zelliklere sahip olmayan miisteriyi riskli miisteri sinifina koymaktadirlar. Banka
subesininde riskli miisteri ile ¢alismasi sube agisindan bircok sorunlara sebep olabilmektedir. Bunlar kredi
O0denememesi ve buna karsilik ayrilan sermayenin zayiflamasi, miisteriye baslatilan yasal takibin
sonu¢lanmasinin zaman almasi ve genel miidiirliik nezdinde subenin itibar kayb1 gibi sorunlardir.

Calismada ele alinan problem dogru miisteriye kredi verilmesi problemidir. Bu problemde birbiri ile
celisen 24 adetkriter dikkate almmustir. Daha sonra bu kriterler Bulanik TOPSIS yénteminin ilk 2 adim
kullanilarak agirliklandirilmis ve en 6énemlileri belirlenmistir.
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Bulgular ve Tartisma

Ticari kredi verilirken dikkate aldiklar1 kriterler, subenin KOBI departmaninda calisan bes kisi ve sube
mudird ile beyin firtinas1 yapilarak belirlenerek 24 ana baslik altinda su sekilde 6zetlenmigtir:

Firmanin kurulug yii (K1): Firmanin calistigi sektorde gegirdigi yil onemlidir. Ciinkii genellikle
bankalar ¢alisma ge¢misi ¢ok olmayan firmalara sektérde tutunamama ihtimalinden dolayr kredi vermekten
kaginmaktadirlar.

Firmanin KKB notu (K2): KKB (Kredi Kayit Biirosu) kayitlari araciligi ile bankalar ya da diger finans
kuruluslari, kredi bagvurusu yapan kisi ya da kurumun kredi ge¢misi ve hatta bagvuru tarihindeki biitiin bor¢lari
hakkinda aninda bilgi sahibi olunur. Bu yiizden firma adina alinan kredilerin 6denme performanst KKB notuna
yansir. Bu nedenle kredi verirken firmanin KKB notuna dikkat edilmektedir.

Firma ortaklarinin KKB notu (K3): Firma KKB notu kadar, firma ortaklarinin bireysel KKB notlarina
da bakilmaktadir. Firma ortaklarimin bireysel kredilerini 6deme performansi elde edilen KKB notu firmaya yeni
kredi verilirken 6nem arz etmektedir.

Firmanin faaliyet gosterdigi sektor(K4): Her firma sektorel risk tagidigi i¢in bankalar politikalart
gergevesinde riskli sektorlerde yer alan miisteriler ile caligmak istememektedir. Bu yilizden banka subeleri kredi
kullandirirken firmalarin faaliyet gosterdikleri alan1 dikkate almaktadir.

Diger bankalardaki limit, risk ve teminat durumu (K5): Banka subeleri kredi kullandirirken firmalarin
diger bankalarda bulunan kredilerinin durumunu ve bu kredilere karsi verdigi teminatlar1 g6z 6nuine alarak
degerlendirilmektedir. Ornegin; firmanin diizenli olarak gerceklesen kredi 6demeleri olmasina ragmen firmanin
iizerinde ¢ok fazla kredi riski varsa bankalar kredi vermekten kaginmaktadirlar.

Firmanin piyasa ve sektorel itibart (K6): Firmanin piyasada ve sektoriinde gordiigii sayginlik, itibar ve
giivenilirlik gibi faktorler firmaya kredi kullandirilirken etkili olmaktadir.

Ticari mal, hammadde ve malzeme alis-satig vadeleri (K7): Firmalar mallarin1 pesin alip, satiglarini
uzun vadede gerceklestiriyorsa, bankalar bu firmalara kars1 kredi kullandirirken temkinli davranmaktadirlar.

Firma ortaklarinin sektéordeki bilgi birikimleri ve tecriibesi (K8): Firma ortaklarinin kazanmis oldugu
bilgi birikimleri ve ge¢cmis yillar boyunca elde ettigi tecriibeleri firmanin gelecekteki durumu agisindan 6nem arz
etmektedir.

Firma ve firma ortaklarinin mal varligi (K9): Mal varliklar1 bir anlamda teminat durumu yarattig1 igin
bankacilarin géziinde firmaya karsi duyulan giiven duygusunu arttirmaktadir.

Firmanin caligtig1 firmalara karst olan bagimhiigr (K10):Firmalar bagka firmalara kars1 is yapiyorsa
yani bir anlamda tedarik¢i gibi calisiyorsa bagli oldugu firmanin isleri bozuldugu takdirde kendiside riskli
duruma diismekte ve bankalar bu tiir firmalara kredi kullandirmaktan kaginmaktadirlar.

Alacak tahsil kabiliyeti(K11): Firmalarin sattig1 malin parasim toplayacak kabiliyette olmasidir.

Firmamn icinde bulundugu sektoviin Tiirkiye'deki gelisimi (K12): Firmanin iginde bulundugu
sektoriin risk durumudur. Bankalar riskli bir sektorde bulunan firmalara kredi kullandirmaktan kagcinmaktadirlar.

Firmanin sermaye yeterliligi (K13): Firmanin hizmet veya {iiretim yapabilmesi i¢in gerekli olan
sermayeye sahip olmasi durumudur.

Firmanin faaliyet karliigi (K14): Firmanin yapti§i ana faaliyetten kar elde edebilmesi kredi
kullandirmakta etkili bir kriter olarak gérilmektedir.

Firma sahibinin iginin basinda olup olmamas: (K15): Firma sahibi igini baskalarina takip ettirmeyip
kendisi iginin baginda durup isini takip ediyorsa firmanin gelecegi a¢isindan 6nem arz etmektedir.

Firmanin kendisi muhasebe faaliyetlerini yiiriitmesi (K16): Firmanin muhasebe faaliyetlerini firma
disindan baskasina devretmeyip, bu faaliyetlerini kendi i¢inde yiiritmesi durumudur.

Firmanmn pazara yakinhg (K17): firmanin iginde bulundugu pazara yakinligi rekabeti arttirmakla
birlikte performansin etkilemektedir.

Firmanin satiglarinda mevsimsellik gostermesi (K18):Firmann i¢inde bulundugu sektor satislarinda
mevsimsellik gostermesine sebep olmaktadir. Bu durum firmanin kredi kullanmasi takdirde kredinin geri
Odenirken sikint1 yaratabileceginden etkili olmaktadir.

Firmanin devlete karst olan sorumluluklarini yerine getirmesi (K19): Firmanin devlete karsi bor¢suz
olmasi dnem arz etmektedir.

Firmanin likitide ve cari oran durumu(K20): Firmanin elinde bulundugu mallar1 nakde gevirebilme
durumudur.

Borg-alacak vadelerindeki uyumluluklar (K21): bu uyumluluk kredi geri ddemelerinde etkili
olacagindan biylk bir dnem arz etmektedir.

Kur riski (K22): Dovizdeki dalgalanmalar doviz ile is yapan firmalari etkilemekle birlikte bu kriter
kredi kullandirilmasinda 6nem arz etmektedir.

Firmamn yillar itibari ile aktif biiyiikliigii ve ciro gelisimi (K23):Firmanin yillar itibari ile istikrar
gostererek gelisim gostermesi firmanin bankalardan kredi almasini etkileyen kriterlerden biridir.
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Firmanin bankaya baghligi (K24). Firmanin gerekli duydugunda biitiin gereksinimlerini ayni
bankadan gérmesidir.

Karar vericiler olan banka personeli(KV1, KV2, KV3, KV4, KV5, KV6) karar kriterlerini asagida
Cizelge 2’de goriildigi gibi degerlendirmislerdir.

Cizelge 2: Ticari kredi verirken dikkate alinan Karar kriterlerinin Karar vericiler tarafindan degerlendirilmesi

KRITERLER KV1 KV2 KV3 KV4 KV5 KV6
K1 0 Y 0 Y BY cY
K2 cY cY Y cY cY cY
K3 cY cY cY cY Y cY
K4 Y BY BY 0 Y BY
K5 cY Y BY Y cY cY
K6 Y BY cY 0 (3% (3%
K7 cY 0 BD 0 Y BY
K8 Y BY cY 0 cY Y
K9 Y 0 0 BY (3% Y
K10 Y BY 0 BY BY 0
K11 Y BY BY cY cY BY
K12 Y BY BD BD Y 0

K13 cY 0 Y Y cY Y
K14 Y Y 0 cY Y Y
K15 cY 0 cY Y cY Y
K16 BY 0 D D Y 0
K17 Y 0 D 0 Y BY
K18 Y Y BD 0 Y BY
K19 cY Y Y cY cY Y
K20 cY Y BD (3% (3% BY
K21 cY BY 0 Y Y BY
K22 Y BY CD Y cY BY
K23 Y BY Y Y (3% Y
K24 cY BD Y BY BY BY

CY: Cok Yuksek, Y: Yiksek, BY: Biraz Yiksek, O: Orta, BD: Biraz Diisiik, D: Diisiik, KV: Karar Verici

Karar vericilerin Cizelge 2’deki degerlendirmeleri Cizelge 1°deki dilsel degiskenler kullanilarak bulanik
ticgensel say1 haline doniistiiriilmiistiir. 2 Numarali formiil kullanilarak bu sayilar agirlandirilmugtir. Ticari kredi
verirken belirlenen karar kriterlerinin bulanik agirliklar matrisi Cizelge 3’te verilmistir. Cizelge 3’te goriildiigi
gibi dikkate alinan en 6nemli kriterler firma KKB notu ve firma ortaklarinin KKB notu olarak belirlenmistir.
Bunun disinda 6nemli bulunan kriterlerin basinda firmanin devlete karsi sorumluluklari, diger bankalardaki
limit, risk ve teminat durumu, firma sahibinin isinin baginda olup olmamasi gelmektedir.

Cizelge 3: Karar kriterlerinin bulanik agirliklar matrisi

KRITERLER | KV1 KVv2 KV3 KV4 KV5 KV6 Bulanik
Agirliklar
Matrisi
K1 (0.3,05,0.7) | (0.7,0.9,1) (0.3,05,0.7) | (0.7,0.9,1) (0.5,0.7,0.9) | (0.9,1,1) (0.57,0.75, 0.88)
K2 (0.9,1,1) 0.9,12) (0.7,0.9,1) (0.9,1,1) (0.9,1,1) (0.9,1,1) (0.87,0.98, 1.00)
K3 (0.9,1,1) 0.9,12) (0.9,1,1) (0.9,1,1) (0.7,0.9,1) (0.9,1,1) (0.87,0.98, 1.00)
K4 (0.7,0.9,1) (0.5,0.7,0.9) | (0.5,0.7,0.9) | (0.3,0.5,0.7) | (0.7,09,1) (0.5,0.7,0.9) | (0.53,0.73, 0.90)
K5 (0.9,1,1) (0.7,0.9,1) (0.5,0.7,0.9) | (0.7,0.9,1) (0.9,1,1) (0.9,1,1) (0.77,0.92, 0.98)
K6 (0.7,0.9,1) (0.5,0.7,0.9) | (0.9,1,1) (0.3,05,0.7) | (0.9,1,1) (0.9,1,1) (0.70, 0.85, 0.93)
K7 (0.9,1,1) (0.3,0.5,0.7) | (0.1,0.3,0.5) | (0.3,0.5,0.7) | (0.7,0.9,1) (0.5,0.7,0.9) | (0.47,0.65, 0.80)
K8 (0.7,0.9,1) (0.5,0.7,0.9) | (0.9,1,1) (0.3,05,0.7) | (0.9,1,1) (0.7,0.9,1) (0.67,0.83,0.93)
K9 (0.7,0.9,1) (0.3,05,0.7) | (0.3,05,0.7) | (0.50.7,0.9) | (0.9,1,1) (0.7,0.9,1) (0.57,0.75, 0,88)
K10 (0.7,0.9,1) (0.5,0.7,0.9) | (0.3,05,0.7) | (0.5,0.7,0.9) | (0.5,0.7,0.9) | (0.3,0.5,0.7) | (0.47,0.65, 0.80)
K11 (0.7,0.9,1) (0.5,0.7,0.9) | (0.5,0.7,0.9) | (0.9,1,1) (0.9,1,1) (0.5,0.7,0.9) | (0.67,0.83,0.95)
K12 (0.7,0.9,1) (0.5,0.7,0.9) | (0.1,0.3,0.5) | (0.1,0.3,0.5) | (0.7,0.9,1) (0.3,0.5,0.7) | (0.40, 0.60, 0.77)
K13 (0.9,1,1) (0.3,05,0.7) | (0.7,0.9,1) (0.7,0.9,1) (0.9,1,1) (0.7,0.9,1) (0.70, 0.87, 0.95)
K14 (0.7,0.9,1) (0.7,0.9,1) (0.3,05,0.7) | (0.9,1,1) (0.7,0.9,1) (0.7,0.9,1) (0.67, 0.85, 0.95)
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K15 (0.9,1,1) (0.3,05,0.7) | (0.9,1,1) (0.7091) ] (0.9,11) (0.709,1) | (0.77,0.88,0.95)
K16 (050.7,0.9) | (0.3,050.7) | (0,0.103) | (0,01,03) | (0.7,091) | (0.305,0.7) | (0.30,0.47,0.65)
K17 (0.7091) | (0.3,050.7) | (0,0.1,03) | (0.3050.7) | (07,091 | (0.50.7,0.9) | (0.42,0.60,0.77)
K18 (0.7091) | (0.7,091) | (0.1,03,05) | (0.3,050.7) | (07091 | (0.50.7,0.9) | (0.50,0.70, 0.85)
K19 (0.9,1,1) (0.7091) | (0.7,091) | (0911) (0.9,1,1) (0.7,09,1) | (0.80, 0.95, 1.00)
K20 (0.9,1,1) (0.7,09,1) | (0.1,03,05) | (0.9,1,1) (0.9,1,1) (0.5,0.7,0.9) | (0.67,0.82,0.90)
K21 (0.9,1,1) (050.7,0.9) | (0.3,050.7) | (0.709,1) | (0.7091) | (0.50.7,0.9) | (0.60,0.78,0.92)
K22 (0.7,09,1) | (05,0.7,09) | (0,0,1) (0.7091) | (0.9,11) (0.5,0.7,0.9) | (0.55,0.70, 0.97)
K23 (0.7091) | (050709 | (0.7091) |(0.7091) | (0.911) (0.709,1) | (0.70,0.88, 0.98)
K24 (0.9,1,1) (0.1,03,05) | (0.7,09,1) | (050.7,0.9) | (0.50.7,0.9) | (0.5,0.7,0.9) | (0,53,0.72,0.87)
Sonug

Caligmada bankalarin ticari kredi verirken 6nem verdigi kriterler belirlenmis ve bu kriterlerin t¢gensel
bulanik sayilar kullanilarak en 8nemlileri ortaya konulmustur. Kriterler, Eskisehir’de faaliyet gosteren bir banka
subesinin KOBI departmaninda ¢alisan 6 kisinin ve sube miidiiriiniin goriisleri dogrultusunda 24 adet olarak
belirlenmistir. Karar vericiler olan banka personelleri belirlenen karar kriterlerinin 6nem agirliklarin1 ¢ok
yiiksek, yiiksek, biraz yiiksek, orta, biraz disiik, diisiik, ¢ok diigiikk gibi dilsel degiskenler kullanarak
degerlendirmislerdir. Degerlendirme yapilirken bankaya miisteri olan firmalar hakkinda yeterli bilgi
almamadigindan Bulanik TOPSIS’in ilk iki adimi kullanilmistir. Bulamk TOPSIS yénteminin en &nemli
ozelliklerinden biri, karar kriterlerine farkli dnem agirhigr verilebilme imkani tanimasidir. Boylece, degerleme
daha hassas yapilabilmekte ve elde edilen sonuglarin giivenilirligi artmaktadir.

Bu calismada kredi verilirken dikkat edilen kriterler arasinda en 6nemlileri firmanin KKB notu ve
firma ortaklarinin KKB notu olarak belirlenmistir. Bunun diginda firmanin devlete karst sorumluluklarini yerine
getirmesi, diger bankalardaki limit, risk ve teminat durumu, firma sahibinin isinin basinda olup olmasi gibi
kriterlerde belirlenen en 6nemli kriterler arasindadir.

fleride yapilacak baska bir calismada bir bankanin KOBI miisterilerinin firma bilgilerine ulasilirsa
bankanin miisterileri olan bu firmalar hakkinda degerlendirmeler yapilabilir. Bunun disinda alternatif
yontemlerden olan ELECTRE, PROMETHEE, VIKOR, VZA, AHP gibi degisik yontemler kullanilarak, bu
yontemlerin karsilastirilmastyla ¢alismaya degisik boyutlar kazandirilabilir.
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Abstract: The purpose of this study is to enlarge the performances of the GH-LCDs by mixing dichroic dyes and also carbon
nanotube. This work was carried out on nematic liquid crystals (E7, E8, E63 and ZL1-1132) doped with mixtures of disperse
blue (DB14) and red dyes (DR1, DR60 and Methyl Red). Some properties of these solutions such as order parameters,
threshold voltages, textures and phase transition temperatures were determined and effects of addition of single-walled
carbon nanotubes (SWCNTSs) on them were studied. When blue-red dye mixtures were doped into the liquid crystals, an
increase in order parameter was observed compared to those of single red/blue dyes. The addition of carbon nanotubes
resulted in very higher values of order parameter. To determine the threshold value of order parameter for saturation, the
experiments were repeated in various DC voltages. The threshold voltage was significantly reduced with addition of CNTSs.
With addition of dopants, an appreciable change in textures was not observed. Shifts in phase transition temperatures were in
limitations required.

Key words : Nematic Liquid Crystals, Dichroic Dyes, Carbon Nanotubes, Order Parameter, Phase Transition.

Introduction

Liquid crystals (LCs) are state of matter intermediate between that of a crystalline and an isotropic liquid.
They possess many of the mechanical properties of liquid such as high fluidity. At the same time they are similar
to crystals in that they exhibit anisotropy in their optical, mechanical, electrical and magnetic properties (Pal et
al., 2011). They have been intensively investigated mainly because of the possibility of utilizing them in displays
and have continued to be of great interest in the development of holographic and diffractive optical devices for
integrated optics, displays, optical information processing and optical data storage (Suleiman et al., 2008).

LCDs are intricate devices which consist of many cells that are filled with liquid crystal hosts. The properties
of the liquid crystalline material used in a cell dictate the performance of the device which they are used. The
liquid crystals used in electronic displays are primarily of the cigar type thermotropic liquid crystal. Nematics are
the simplest type of thermotropic liquid crystals, having only a long range orientational order of anisotropic
molecules. Because of its specific molecular alignment, nematic liquid crystals exhibit anisotropic physical
characteristics; their refractive index, dielectric constant, permeability, electrical conductivity, and viscosity
measured in the direction of the long axis are different from those measured in the plane normal to the long axis.
Because of this properties liquid crystals used in electronic displays are primarily of the nematic type. The
widely used nematic liquid crystals can provide such demands. It is very attractive to use liquid crystals for many
applications where their low cost and small driving voltages could be utilized (Beresnev and Haase, 1998;
Kawamoto, 2002).

In a Guest - Host (G-H) system, the mixture is prepared by mixing LC and dichroic dyes. The dyes in
different chemical structures, especially anthraquinone and azo ones, have been studied as dopant. While azo
dyes are usually characterized with high values of solubility and order parameter, the anthraquinone ones are
attractive because of their high chemical, photo and electrochemical stabilities. Some properties of dichroic dyes,
especially their absorption spectra, solubility and dichroic ratios, are important for the realization of high
performances. The greatest advantages of G-H liquid crystal displays (LCDs) in comparison with conventional
ones are the lack of polarizer(s), resulting in higher image brightness and lower costs, and a contrast virtually
independent of the viewing angle (Bauman and Moryson, 1997).

Carbon nanotubes (CNTSs) are allotropes of carbon with a cylindrical nanostructure. These cylindrical carbon
molecules have unusual properties, which are valuable for nanotechnology, electronics, optics and other fields of
materials science and technology. In particular, owing to their extraordinary thermal conductivity and
mechanical and electrical properties, carbon nanotubes find applications as additives to various structural
materials (Dierking et al., 2004).
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Materials and Method

Dyes and carbon nanotubes were supplied from Aldrich Chemical Company (Germany) and nematic liquid
crystals were from Merck (Germany). Disperse red 1 (DR1) and methyl red (MR) are monoazo dyes while
disperse blue 14 and disperse red 60 (DR60) have anthraquinone structure (Figure 1) (Colour Index, 1971).

Disperse Red 1 (DR1) Disperse Red 60 (DR60)
o NH,
/\/OH o
N N
O,N N
CHs o) OH
Methyl Red (MR) Disperse Blue 14 (DB14)
— /
N=—N o o) HN
HO
HzC——N
oH, e} HN\

Figure 1. Structures of dyes

Compositions of liquid crystals E7, E8 and ZLI1-1132 are shown in Figure 2. The composition of E63 is
similar to E7. However, it also contains cyclohexane and ester components in low ratios, additionally to
biphenyl-terphenyl weighted structure in E7 (Vaz and Smith, 1990, 1991; Celebre et al., 2000; Ozder et al.,
2007; Ghanadzadeh et al., 2007).

Firstly, dye/LC and dye/LC/CNT mixtures were prepared. These solutions were obtained by dissolving 0.5
mg of each of two dyes (DB 14 dye was separately added to red dyes) in 99 mg of the liquid crystal (i.e. 1%
w/w totally). A shaking water bath was used to assist the solubility. Afterwards, nanotubes in a small amount
(0.05% m/m) were added to these solutions. Good performance of LC+CNT composites in various devices
requires homogeneously distribution of CNTSs inside a LC matrix. An uniform dispersion can be obtained by an
efficient sonication (Goncharuk et al., 2009; Plewa et al., 2004). In this work, an instrument Selecta (Unitronic
OR) was employed to disperse the aggregated nanotube samples.

Liquid crystal cells which consisted of two glass plates with an inner area of 1 cm x 1 cm, were supplied
from ForeSea Technologies (USA). Commercially available sandwich cells were standard ITO coated cells for
homogeneous (planar) alignment. The thickness of all cells was about 10 pum and they were used to determine
the order parameters of dye/LC and dye/LC/CNT mixtures. The mixtures were filled to the cell by capillary
action. The absorption spectra were scanned on a Perkin Elmer Lambda 900 UV-Vis-NIR double beam
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spectrophotometer equipped with the sheet polarizers. These experiments were repeated at various DC voltages
and in this way, effects of the applied voltage on order parameter were determined (Karapinar et al., 2002).

E7
CsHyy HFN’ 5CB (51%)
CgHy70 HE\T 80C (16%)
CsHyy N 5CT (8%)
E8
CsHyy a\r 5CB (45%)
C4H,0 N 30C (16%)
Cey0 N 50C (12%)
CaHysO N 8oc (16%)
CsHu ON 5CT  (11%)

Figure 2. Compositions of nematic liquid crystals
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Figure 2. (Continued) Compositions of nematic liquid crystals

Nematic-to-isotropic phase transition temperatures of dye/LC and dye/LC/CNT mixtures were determined
with an accuracy of £+ 0.1 K. For this purpose, a polarising microscope Leica (DFC 280) was used. Their textures
were also photographed during the microscopic studies. The clearing points were confirmed with thermograms
obtained by using a differential scanning calorimeter from Perkin Elmer (Diamond). The scanning rate was 10
°C/min (Lebovka et al., 2008; Zhao et al., 2009).

Results and Discussion

Order parameters of nematic LCs doped with dyes and/or CNTs were determined by measuring the polarized
absorbances (Wang and Carlisle, 2002; Fiksinski et al., 1991; Grabchev et al., 2001, 2003; Ghosh and Carlisle,
2005), the order parameter was calculated from Equation 1:

AU - A(L)
A + 2A(L) )

where A(Il) and A(L) are the absorbances of light polarized parallel and perpendicular to the orientation axis of
liquid crystal respectively. The values obtained by this equation were given in Table 1. The values given for
single red and blue dyes are the results of our work published previously (Kaya et al., 2011; Alicilar et al.,
2013) and they are shown to compare with the results of this work in here too. As seen from the table, the
highest S value (0.70) has been obtained with the mixture of DR60 and DB14 in E8. Differently from the other
red dyes, DRG0 is an anthraquinone-structured dye as similar to DB14. In addition to structural similarity, the
high values may be attributed to the hydrogen bondings formed among the liquid crystal and these dyes, the
continuity of conjugate structure over the cell by these bondings and the overall electrical conductivity
enhanced in these ways. As known, conjugate systems are widely used to improve charge injection/transport
properties (Yim et al., 2008; Fages et al., 2008).
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Table 1. Order parameters for liquid crytals doped with binary dye/CNT mixtures

LC Dopants S S S
(dye mixture) (red dye) (blue dye)

E7 MR + DB14 0.68 0.60 0.43
E8 DR60 + DB14 0.70 0.68 0.49
E63 DR60 + DB14 0.68 0.66 0.48
ZLI1-1132 DR1 + DB14 0.66 0.59 0.50
E7 MR + DB14 + CNT 0.78 0.71 0.49
E8 DR60 + DB14 + CNT 0.75 0.72 0.53
E63 DR60 + DB14 + CNT 0.79 0.77 0.54
ZLI1-1132 DR1 + DB14 + CNT 0.75 0.68 0.54

CNTs are materials with extraordinary physical properties relating to their mechanical, and especially, their
electronic behavior. They are primarily conductive along the tubes and hardly conductive across them (Dierking
et al., 2004). When CNTs in a small amount were added to the dye mixtures as co-dopant, the further increases
in S values were observed and the value of 0.79 were attained with dye mixtures containing DR60. These
increases may also be explained by contacting efficiency between dye and liquid crystal provided with nanotubes
(Kaya et al., 2011). As a result, it can be said that the nonlinear optical properties of LCs can be greatly enhanced
by doping with CNTs (Dierking et al., 2004).

Determinations of order parameter were also performed at various DC voltages and the threshold values for
saturation were obtained as seen from Table 2. An example study is shown in Figure 3. The reorientation of LC
under applied voltage can be described by measuring absorption changes of initially oriented dye/LC and
dye/LC/CNT mixtures in cells (Grabchev et al., 2003). The parallel component, A(//), of the absorption
measured at the wavelength corresponding to the maximum absorption is increased as the applied DC voltage
rises. Simultaneously, the perpendicular component, A(.L), is not changed. This observation is typical for the
GH-LCDs which contain a LC with positive dielectric anisotropy. At a large voltage, the parallel component
should become uniform. Therefore the order parameter increases when reaching a threshold value for voltage
and saturates in higher voltages (Figure 3). Additionally, it was found that the threshold voltage for saturation
was reduced in the presence of a small amount of CNTs (Table 2). This was attributed to the large electron
affinity of CNTSs that induces strong charge transfer from the LC molecules (Baik et al., 2005). Low values of
driving voltage as seen from the table shows that LC material doped with CNTs has fast response to electric
fields (Suzuki et al., 2003; Mizoshita et al., 2003). The local alignment of nanotubes with the LC director
stimulates the electro-optic response by lowering the driving voltage of the nematic mixture. Faster alignment of
the nematic mixture resulting preferable electro-optical properties compared to the LC doped with only dye
(Acharya et al., 2009).

Nematic to isotropic phase transition temperatures of dye/LC and dye/LC/CNT mixtures were determined by
using a polarising microscope and their textures were photographed at various temperatures. When adding
dopant(s), an appreciable change in textures was not observed (Figure 4). The shifts in phase transition
temperatures of dye mixtures are given in Table 3. In this table; Ty is the temperature in which the first drop of
isotropic liquid appeared and T, is the point in which the last drop of nematics disappeared. Their difference (T,-
Ty) is the temperature range of liquid crystal phase. ATy and AT, are the shifts of Ty and T, with respect to the
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relevant temperatures of LC. Ty, = 0.5 (Ty + T)) is the average temperature of nematic-isotropic transition and
ATy, is its shift with respect to LC.
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Figure 3. Determination of saturation voltage for liquid crystal E63 doped with DR60 and DB14 dyes

Table 2. Threshold voltages for liquid crytals doped with binary dye mixtures

Threshold voltage for saturation (V)

Mixtures (without CNT) (with CNT)
E7 / (MR+DB14) 15 1

E8 / (DR60+DB14) 2 2

E63 / (DR60+DB14) 6 5
ZLI1-1132 / (DR1+DB14) 2 15

Dye and dye/CNT added to a nematic liquid crystal influenced the range of the mesophase, causing either a
decrease or an increase in the nematic-isotropic transition temperature of the pure host. In general, the
investigations made on this subject showed that addition of dye or dye/CNT very slightly decreases the phase
transition temperatures of LC (Grabchev et al., 2001, 2003). The change of the nematic-isotropic transition
temperature is dependent on the mutual interactions among the guest and host molecules (Bauman and Moryson,
1997). The dyes and carbon nanotubes used in this work did not significantly destabilize the nematic phase.
These results indicate the no partial destabilization of nematic phase with addition of dopants. For other cases, an
important change in phase transition temperatures of liquid crystal doped with dye(s) and CNTs was not
observed and they were closed to that of pure LC. ATy, values stayed within the limitations (ATy, > -1.4 °C)
given in the literature (Martynski et al., 1994).

Phase transition temperatures were also determined by DSC analyses (Table 4) and the values were closed to
the previous ones obtained with polarising microscope. Enthalpy changes in nematic-isotropic phase transitions
are in low scale. This values may be attributed to structural features of liquid crystals and order of the molecules
in nematic phase (Sekine et al., 2001; Galyametdinov et al., 2008).
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Table 3. Phase transition temperatures determined for liquid crystals doped with binary dye/CNT mixtures by
polarising microscope

Phase transition temperatures (°C)

E7 58.7 60.7 2.0 - - 59.70 -
E8 70.5 72.3 1.8 - - 71.40 -
E63 83.0 90.0 7.0 - - 86.50 -
ZL1-1132 72.0 75.5 3.5 - - 73.75 -
E7+(MR+DB14) 58.2 60.2 2.0 -0.5 -0.5 59.20 -0.50
E8+(DR60+DB14) 70.4 721 1.7 -0.1 -0.2 71.25 -0.15
E63+(DR60+DB14) 83.1 90.0 6.9 +0.1 0.0 86.55 +0.05
ZL1-1132+(DR1+DB14) 71.9 75.0 3.1 -0.1 -0.5 73.45 -0.30
E7+(MR+DB14)+CNT 58.1 60.0 1.9 -0.6 -0.7 59.05 -0.65
E8+(DR60+DB14) +CNT 70.4 72.2 1.8 -0.1 -0.1 71.30 -0.10
E63+(DR60+DB14) +CNT 83.1 90.1 7.0 +0.1  +0.1 86.60 +0.10
ZL1-1132+(DR1+DB14) +CNT 71.8 74.3 2.5 -0.2 -1.2 73.05 -0.70

Table 4. Phase transition temperatures (°C) and melting enthalpies (J/g) determined for liquid crystals doped with
binary dye/CNT mixtures by DSC

T AT AH
E7 58.9 - 1.9609
E8 71.52 - 2.1418
E63 84.53 - 2.0126
ZL1-1132 72.45 - 2.9744
E7+(MR+DB14) 58.49 -0.41 2.7989
E8+(DR60+DB14) 70.78 -0.74 2.0678
E63+(DR60+DB14) 83.40 -1.13 1.1569
ZL1-1132+(DR1+DB14) 72.37 -0.08 3.6000
E7+(MR+DB14)+CNT 58.51 -0.39 1.9901
E8+(DR60+DB14) +CNT 70.79 -0.73 1.9994
E63+(DR60+DB14) +CNT 84.22 -0.31 1.7164
ZL1-1132+(DR1+DB14) +CNT 72.38 -0.07 3.3549
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Figure 4. Textures of liquid crystal ZL1-1132 at various temperatures a) pure, b) doped with single walled carbon
nanotube, DR1 and DB14 dyes
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Conclusion

In this study, dyes and carbon nanotubes were utilized to optimize the performances of the GH-LCDs. By
comparison with the currently used liquid crystal materials in LCDs, our work shows that the effects of dopants.
When using a mixture of blue and red dyes as co-dopant in nematic matrice, a notable increase in order
parameter was observed comparing to those of single dyes. The largest contrast was achieved with dye mixtures.
Addition of carbon nanotubes to these mixtures was resulted in very higher increases in value of order
parameter. These studies showed that the mixture of blue-red dye and carbon nanotubes gives a good order
parameter and effective for realizing GH-LCDs with high performances. A remarkable change in textures and
nematic-isotropic phase transition temperatures could not be recorded. When studying the change of order
parameter depending on voltage, it was observed that the driving voltage was significantly reduced in the
presence of a small amount of CNTSs.
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Gorsel Bir Uygulama Gelistirme Aracim1 Kullanarak Seri ve Paralel
Kodlama Ydntemiyle Olusturulan Programlarin Karsilastirilmasi ve
Sonuc¢larmin Analizi

Serkan Dereli !, ismail Oylek
Bilgisayar Teknolojileri Boliimii, Sakarya Meslek Yiiksekokulu, Sakarya Universitesi
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Ozet

Giintimiizde kullanilan bilgisayar teknolojileri (akilli telefonlar, masadisti ve dizlstu bilgisayarlar ve
hatta blyik sistemlere kadar) artik ¢cok ¢ekirdekli bir yapida karsimiza ¢ikmaktadir. Yani bu su demek
ki; bir bilgisayarda ayni islemciden birden fazla bulunmasidir. Béylece aymi islemin daha hizli ve
giiclii bir sistemde yapilmasinin yolu agilmig olmaktadir. Tek yapilmasi gereken, bu sistemlerin
anlayip isleyebilecegi programlar gelistirmektir. Su ana kadar, daha ¢ok, coklu gekirdek yapisini
kullanan yazilimlar olusturmak icin kullanilan yazilim gelistirme araglari, blytk sistemler ve
profesyonel yazilimlar gelistirmek i¢in kullaniliyorken, giiniimiizde artik profesyonel olmayan
yazilimlar i¢inde kullanilabilir duruma gelmistir. Yazilimlari daha hizli ve daha diizenli bir sekilde
caligtirmak icin gerekli donanima sahipken neden bu imkandan faydalaniimasin? Bu caligmada,
hayatimizin hemen hemen her alaninda uygulama gelistirmek i¢in kullandigimiz Visual Studio
gelistirme araciyla, 6grenci veya yazilim gelistirici diizeyinde bulunan kisilerin, yazilimlarinda birden
fazla islemci cekirdegini nasil kullanabilecekleri ve bu sayede yazilimlarinin performansini nasil
artirabilecekleri konusu islenmistir.

Anahtar Kelimeler: Paralel Programlama, Visual Studio, Seri Programlama, Net Platformu
Abstract

Computer technologies used nowadays (smartphones, desktop and laptop computers, even large systems) are
manufactured in multi-core form. This feature, means have more of the same CPU on a device. Therefore, the
same process is performed more quickly and more strongly. For effective use of these devices, only needs to be
done, develop programs to understand and handle these processors. Up to now, mostly, software development
tools which used for multi-core structures are used to develop large systems and professional softwares. But
these tools are currently used also for non-professional programs. Why aren't we deriving benefit from these
facilities while have necessary equipment for running softwares more quickly and in an orderly manner? In this
study, we aimed to develop an example software for people at the level of the student or software developer.
With this application you will learn how to use a multi-core processor in Visual Studio platform.

Keyword: Parallel Programming, Visual Studio, Serial Programming, Net Framework
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1. Giris

Bilindigi lizere bilgisayar sistemlerinde isi yapan donanim birimi islemcidir. Bu nedenle islemcinin
giicii ve hizi, o bilgisayar sisteminde yapilan isin hizin1 da dogru orantili bir sekilde etkileyecektir [9].
Giiniimiizde kullandigimiz bilgisayar sistemleri artik ¢ok cekirdekli (¢cok islemcili) bir yapidadir.
Dolayisiyla islemcinin bu kadar gelismesi yaptigimiz iglemlerin ¢ok daha hizli yapilmasim
kolaylastirmustir. Ancak bu durum, islemcideki biitiin gekirdeklerin ayni oranda calistigi seklinde
yorumlanmamalidir. Ciinkii hali hazirda bilgisayar sistemlerinde ¢alisan programlar tek bir gekirdek
tarafindan c¢alistirilirlar [1]. Literatiirde buna seri programlama denir. Baska bir deyisle, bilgisayarda
islemler yapilirken siraya konulur ve sirasi gelen islem gerceklestirilir. Bir islem bitmeden diger
isleme baslanmaz. Bu durum tek cekirdekli bir sistem iginde, ¢ok cekirdekli bir sistem iginde
gecerlidir. Bu durumda karsimiza soyle bir sorun ¢ikmaktadir? Madem programlar seri bir sekilde tek
cekirdek tarafindan gergeklestirilmektedir, o halde neden ¢ok cekirdekli sistemlere buylk paralar
0denmektedir? Bu sonun cevabi herkesin malumudur ki; piyasada tek cekirdekli sistemler artik
kalmamistir. Oyleyse bu sorunu halletmenin baska bir yolu var midir? Elbette vardir; oda bilgisayar
sistemlerinde var olan bitin cekirdekleri calistiran yazilimlar iiretmek. Iste bu yazilimlar paralel
programlama yontemiyle yazilan yazilimlardir. Paralel programlama; kodlamada yapilan bir isi
islemci cekirdeklerine dagitmaktir. Yani bir is, seri programlamada tek bir cekirdek tiizerinde
caligmakta iken [2], ayn is, paralel programlamada ise sistemdeki diger ¢ekirdeklere esit bir sekilde
dagitilmaktadir. Bu da dogal olarak isin daha kisa bir siire bitirilmesi anlamina gelmektedir. Cok
cekirdekli bilgisayarlar icin populer olan bu taksonomi ilk kez Michael Flynn [3] tarafindan
tanimlanmugtir.

Bugune kadar, normal bir kullanicinin, kendi yaptig1 programlarda paralel programlama yapmasi ¢ok
zordu. Clinkii kodlama yapmak i¢in kullanilan programlar buna pek izin vermiyordu. Ancak Visual
Studio gibi araglarla bu is artik ¢ok daha kolay bir sekilde yapilabilir duruma kavusmustur. GUnki
Visual Studio gibi programlar gorsel bir ara birim ile uygulama gelistirilen programlar oldugundan
dolay1 kodlamacilar tarafindan daha ¢ok tercih edilmektedirler.

2. Visual Studio Gelistirme Araci

1995 yilindan bu tarafa Microsoft tarafindan gelistirilen yazilim gelistirme araci olarak kullanilan bir
programdir. Sekil-1 den bu gelistirme aracimin gelisim siirecini izleyebilirsiniz. Visual Studio, asil
biiyiik atilimini ise 2002 yilinda NET Framework alt yapisina gecis yaparak gerceklestirmistir.

Internal .MET Framework

Product name Codename . . Release date
version wversion

Wisual Studio ok 4.0 ok Spring 1995
Wisual Studio 97 Boston 50 ok 1997
Visual Studio 6.0 Aspen 6.0 ok 1998-06
Wisual Studio .NET (2002) Rainier 7.0 1.0 2002-02-13
Wisual Studio MET 2003 Everett 71 1.1 2003-04-24
Wisual Studio 2005 Whidbey 5.0 20 2005-11-07
Wisual Studio 2008 Orcas 9.0 3.5 2007-11-19
Visual Studio 2010 /Ultimate 2010 |DeviOfRosario| 10.0 4.0 2010-04-12
Wisual Studio 2012 11.0 45 2012-09-12

Sekil-1: Visual Studio programu tarihgesi [4]
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“NET Framework, acgik Internet protokolleri ve standartlari iizerine kurulmus bir uygulama gelistirme
platformudur. Buradaki uygulama kavraminin kapsami ¢ok genistir. Bir masaiistii uygulamasindan
bir web tarayici uygulamasina kadar her sey bu platform iginde diistiniilmiistiir ve desteklenmistir. Bu
uygulamalarin birbirleriyle ve gelistirildigi ortam fark etmeksizin dunyadaki tum uygulamalarla
iletisimi i¢in kolayca web servisleri olusturulmasina imkan verilmistir. Bu platform, isletim
sisteminden ve donanimdan daha {ist seviyede tagimnabilir olarak tasarlanmustir. [5]” 2012 yilinda
gelistirilen versiyonu ile bulut teknolojisi alt yapisina kavusmus ve boylece pek ¢ok sistemde ¢ok daha
yaygin olarak kullanilabilecek bir duruma kavusmustur.

Task Parallel ;&
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Sekil-2: NET Framework geligsim siireci [05]

Bu c¢alisgmanin temelini olusturan paralel programlama o6zelligi ise 2010 yilinda gelistirilen Net
Framework 4.0 ile beraber gelmistir. Bizi ilgilendiren kisim “Task Paralel Library” bdoliimiidiir.
Yazilimlar paralellestirmek i¢in bu kiitiiphane 6geleri kullanilacaktir.

3. Seri ve Paralel Bilgi isleme

Bilgisayar sistemlerindeki islemler, islemcide var olan cekirdeklere dagitilmak yerine tek bir
cekirdekte yapilarak gergeklestirilir. Esasen islemler seri bir sekilde yapilmasi demektir. Oysa islemler
var olan ¢ekirdeklere dagitilarak yapilabilir. Clnkiu gunimiizde hemen hemen butun sistemler ¢ok
cekirdeklidir. Elimizde ¢oklu islemcili bir yapi1 mevcutsa bu yapi neden kullanilmasin? Paralel ve seri
programlama arasindaki fark Sekil-3 ve Sekil-4 e bakilarak ¢ok rahat analiz edilebilir.
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Problem

parcaciklan

Sekil-3: bir problemin seri olarak icra edilmesi [6]

Seri bilgi isleme, Sekil-3 de goriindiigii iizere, problem islemcinin isleyebilecegi kiigiik pargaciklara
ayristirilir. Islemci, bu is parcaciklarini siraya koyarak isler. Sirasi gelen islem, islemci tarafindan
gerceklestirildikten sonra diger is pargacigi islenir, Bu islem son is parcacigi islemci tarafindan
isleninceye kadar devam eder.

Problem s parcaciklar

Sekil-4: Bir problemin paralel olarak icra edilmesi [6]

—

—&

Paralel bilgi isleme Sekil-4 de goriindiigli tizere, problem bu kez sistemdeki islemci sayis1 kadar
boliimlere ayristirilir. Bu sekilde dort islemci goriindiigii igin problem de dort pargaya boliinmiigtiir.
Daha sonra parcalara ayrilan her problem islemcinin isleyebilecegi kiiciik parcaciklara ayristirilir. Her
bir pargacik paralel bir bigimde yonlendirildigi islemci tarafindan islenir. BOylece problem lzerinde
ayni anda ¢alisan islemci sayis1 arttig1 i¢in problemin ¢oziilme siiresi kisalmustir. [7]

Ornek 3.1: 1 den 9 a kadar olan sayilarin toplamni ii¢ islemcili bir sistemde seri ve paralel olarak
adim adim hesaplayiniz.

Bu probleme seri bilgi isleme kurali uygulanacak olursa Sekil-5 de goériindiigii gibi bir tablo ile
karsilagilir. Bu tabloya gore seri bilgi isleme yontemi ile problem dokuz adimda ¢oziilmiistiir.
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Sayilar 1+42+3+4+5+6+7+8+9
CPU

1.Adm [1+2+3+4+5+6+7+8+9

2.Adm |3+3+4+5+6+7+8+9

3.Adm |6+4+45+46+7+8+9

4, Adm |10+5+6+7+8+9

5.Adm |15+6+7+8+9

6.Adm |21+7+8+9

7.Adm |28+8+9

8. Adim |36+9

9. Adim |45

Sekil-5: Problemin seri olarak hesaplanmasi

Ayni probleme paralel bilgi isleme kurali uygulanirsa Sekil-6 da goriinen tablo ile karsilasilir. Problem
li¢ parcaya boliinmiis ve sonug bes adimda bulunmustur. Béylece problemin ¢6ziim siiresi kisalmigtir.

Sayilar 1+2+3+4+5+6+7+8+9
CPU-1 CPU-2 CPU-3

1.AdmMm |1+2+3+ |4+5+6+ |7+8+9

2.Adm |[3+3+ 9+6+ 15+ 9

3.Adm |6+ 15+ 24

4, Adm |21+ 24

5.Adim |45

Sekil-6: Problemin paralel olarak hesaplanmasi

4. Visual Studio 2012 ile Paralel Programlama

Visual Studio 2012, Net Framework 4.5 siiriimii ile birlikte gelmektedir. Bu yazilim gelistirme araci
ile paralel programlama yapilacaksa bunun ilk agamast Sekil-7 de oldugu gibi program es zamanli
olarak calisabilecek parcalara ayrilir.
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Program

Concurrent Concurrent Concurrent
Component 1 Component 2 Component N

Read/Write

Shared Memory

Sekil-7: .NET ile Paralel Programlama igin programlarin pargalara ayristirilmasi [8]

NET Framework ile paralel programlama islemi threding ve tasking olmak {izere ikiye ayrilmaktadir.
Islemin yapilmasi igin problem pargalara ayrilir ve her bir parca ayri cekirdeklere ydnlendirilir. Bu
yonlendirme isi “Threading” ile kullanici tarafindan, “Tasking” ile ise isletim sistemi tarafindan
yapilmaktadir.

4.1. Threading Yontemi

Sekil-7 de ki gibi eszamanli ¢alisacak her bir program pargasi i¢in “Thread” olusturulur. “Thread”,
ayr1 bir iglemcinin islemesi gereken program pargasi olarak tamimlanabilir. Olusturulan Thread’ler
kodlamaci tarafindan ayr1 ¢ekirdeklere yonlendirilerek ¢alistirilmasi gergeklestirilir [9].

OS Process

Thread 1 Thread 2 Thread N

Read/Write

Shared Memory

Sekil-8: NET ile Paralel Programlamada Thread olusturma [8]

Dolayisiyla Sekil-8 de goriindiigii tizere islemci, direkt olarak “Thread’leri” islemektedir. Ancak her
bir “Thread” sistemin ortak bellegini kullanarak verileri isler.

Butln bunlarin yapilmast demek, ayni zamanda, programin algoritmasinin olusturulmasi demektir. Bu
algoritma, seri programlama algoritmasindan farkli olacaktir. Ciinkii burada, program ilk basta
senkronize bir sekilde caligacak parcalara ayrigtirilmaktadir. Bu nedenle her programin seri
programlama algoritmasindan farkli olarak paralel programlama algoritmasi olacaktir. Bu algoritma,
programci tarafindan gelistirilen bir algoritma olacaktir.

Uygulama 4.1.1: 1000 ile 5000 arasinda rasgele tutulan sayilardan;
> 1000 — 2000 arasinda olanlari,
> 2000 — 3000 arasinda olanlari,

111



ZISTEC

ematona e An Tty Gonerance International Science and Technology Conference, Rome, June 25 - 27, 2013

www.lste-c.net ISSN:2146-7382

> 3000 — 4000 arasinda olanlari,
> 4000 — 5000 arasinda olanlar1
siral bir sekilde ayrigtirarak listeleyiniz (Sekil-9).
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Sekil-9: Uygulama 3.1.1 ekran ¢iktisi

Bu problemin ¢oziimii seri ve paralel programlama ile yapilarak sonuglar karsilastirilacaktir. Ancak bu
caligma paralel programlama iizerinde oldugu igin burada paralel kodlama ile nasil yapildigi
anlatilacaktir. Bunun igin kullanilacak algoritma su sekilde olacaktir: Elde edilen veriler dorde
bolunerek, dort ayri thread tarafindan Once siralama, daha sonra da ckrana yazdirma islemi
gerceklestirilecektir.

a) Oncelikle paralel programlama kiitiiphanesinin kullanilabilmesi igin “Namespace” ilavesinin
yapilmasi gerekmektedir.

using System.Threading;
using System.Threading.Tasks;

b) Thread olarak kullanilacak degiskenler tanimlanmalidir.
Thread thl, th2, th3, th4;
¢) Her bir Thread’in gerceklestirecegi is belirlenir [10].

private void BirinciThread() // 1000 - 2000 arasi sayilar

{
SayilariSirala(d1,x1);
SayilariYaz(d1,x1,textBox4);

¥
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Aslinda yukaridaki kod (metot) “th1” isimli Thread’in ¢alistiracagi koddur. Kodlamada dort “Thread”
kullanilacagindan ayni1 kodlamadan dort farkli metot kullanilacaktir.

d) Her bir is ayr1 islemcilerde ayri ayr1 ¢alistirtlmasi igin hazirlanir.

thl = new Thread(new ThreadStart(BirinciThread));

Yukaridaki kod sadece “th1” isimli Threadin ¢alistiracagi kod blogunu (metodu) ifade eder.
Programda dort farkli Thread kullanilacagindan dolay1 ayni satirdan dort adet olacaktir.

e) Simdi de her bir threadin islemcilerde ¢alismasi baslatilir.
thl.Start();

Boylece bilgisayardaki dort ¢ekirdekte calistirilmistir. Bu mantikla disiiniildiigiinde yazilan paralel
kodlama, seri kodlamaya gore daha hizli caligmalidir. Bu algoritmaya gore ¢alistirildiginda
karsilastirmali sonuglar asagidaki gibidir.

Sira Veri Adeti Seri Kodlama Siiresi (ms) Paralel Kodlama Siresi (ms)
1 10 6 12
2 100 30 11
3 300 94 12
4 500 198 14
5 1000 566 17
6 1500 612 13
7 3000 485 13
8 5000 666 16

Tablo-1: Uygulama 3.1.1 ile elde edilen sonuclar

Tablo-1 de gorlinen sonuglara bakildiginda, veri adeti biiyiidiikge seri programin tamamlanma siiresi
cok biiyiik sayilara ulasmistir. Paralel kodlama ile olusturulan program ise ¢ok fazla degismemekle
birlikte arada 30 — 40 katlara varan biiyiik farklar olusmustur.

4.2. Tasking Ydntemi

“Threading” ile bilgisayardaki cekirdeklere is yiikleme islemi programci tarafindan yapilirken,

bilgisayardaki cekirdek sayisiyla ilgilenme, g¢ekirdek sayisimi bilme gibi durumlarin dniine ge¢gmek
demektir [12].

Uygulama 3.2.1: Klavyeden girilen sayiya kadar olan sayilar1 toplayarak sonucu yazdiran programi
seri ve paralel kodlama ile yapilarak sonuglarinin karsilastirilmasi.

Tasking yonteminin kullanilmasi da sonugta paralel programlama yontemine gore yapilacagindan,
yine problem pargalara ayristirilacak ve her bir parga “Task™ olarak isletim sistemine devredilecek,
isletim sistemi de bu “Task” lar1 bosta olan ¢ekirdeklere yonlendirerek ¢alismasini saglayacaktir.
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-

ol Form?2 (Paralel Kodlama) ="

KLAVYEDEN GIRILEN SAYILARIN TOPLAMI
Sayi Giriniz: 10000000

Toplam: 50000005000000

Sire: 81 ms

Sekil-10: Uygulama 3.1.2 ekran ¢iktisi

Seri programlama i¢in gerekli kod herkesin malumu olan, bir dongliyle girilen sayiya kadar olan
sayilart toplamak ve sonucu forma yazdirmak seklinde gergeklestirilir. Paralel programlama igin ise
girilen sayis1 dort pargaya ayristirilacak ve her bir parca ayr1 “Task” olarak tanimlanarak, “Task” larin
isletim sistemi tarafindan uygun ¢ekirdeklerde ¢alistirilmasi saglanacaktir. Bunun i¢in su adimlar takip
edilmelidir.

a) Oncelikle paralel programlama kiitiiphanesinin kullanilabilmesi icin “Namespace” ilavesinin
yapilmasi gerekmektedir.

using System.Threading;
using System.Threading.Tasks;

b) Her bir gorev kendine ait olan say1 gurubunu toplayarak sonucunu dondiirecektir. Bunun igin
gerekli her bir “Task” boliimii su sekilde olmalidir [12].

Task<long> Gorevl = new Task<long>(() =>

{
long i, sonuc = 0;
for (i=1;i<=Kk; i++)

{
¥

return sonuc;

bk

¢) Olusturulan her bir gérev ayri ayr1 baslatilmalidir. Bu anda isletim sistemi “Task” lar1 uygun olan
cekirdeklerde calistiracaktir.

sonuc +=i;

Gorevl.Start();
d) Cekirdeklerde “Task” larin islenmesinden sonra sonlandirilmalidir.
Task.WaitAll(Gorevl, Gorev2, Gorev3, Gorev4);

e) Son olarak ise her bir “Task” ile elde edilen sonuclar toplanarak son deger elde edilerek forma
yazdirilacaktir.

114



ZISTEC

International Science And Technology Conference

www.lste-c.net

ISSN:2146-7382

International Science and Technology Conference, Rome, June 25 - 27, 2013

tt = Gorevl.Result + Gorev2.Result + Gorev3.Result + Gorev4.Result;

Program hem seri hem de paralel olarak tamamlandiktan sonra her iki uygulamanin da degisik
verilerle ¢alistirilarak sonuglarinin karsilastirilmasi su sekildedir.

Sira Veri Seri Prg (ms) Paralel Prg (ms)

1 100 4 7

2 1000 3 7

3 10000 6 34
4 100000 28 36
5 1000000 98 39
6 10000000 724 64
7 100000000 980 348

Tablo-2: Uygulama 3.2.1 ile elde edilen sonuclar

5. Sonuglar

Bugiine kadar kisisel bilgisayarlarda gorsel bir uygulama gelistirme araci ile kodlanmas: biraz daha
zor ve uzun bir sire¢ gerektiren paralel kodlamalar ¢ok daha kolay bir sekilde olusturulabilir
durumdadir. Visual Studio 2012 ile ister alt seviye ister iist seviye olarak diisiilen programlar ¢ok
kolay bir sekilde paralellestirilerek performanslart artirilabilir. Ancak elde ettigimiz sonuglara gore
programlarin algoritmalari ¢ok iyi planlanmali ve daha sonra kodlanmalidir. Uygulamalarda da
goriindiigii gibi paralel programlama algoritmasi seri programlamaya gore biraz daha 6nem arz
etmektedir. Aksi halde istenilen performans sonuglarina ulasilamamaktadir.

Ayrica elde edilen diger 6nemli bir sonugta, yapilan programlarda kullanilacak veri miktari, yapilan
programin paralellestirilip paralellestirilmeyecegi hususunda kodlamaciya bilgi vermektedir. Cunki
kiictik verilerin olusturdugu bir program kodlanacaksa bu programm paralellestirmeye gerek yoktur.
Aksi halde program performansi bu durumdan olumsuz etkilenecektir.
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Abstract: The paper deals with possibilities of use of various binders for
solidification/stabilisation process of particular industrial hazardous waste. Secondary raw
materials - fluidized bed combustion fly ash and classic fly ash, Portland cement, gypsum and
lime were applied as the main binders. Within the research works solidification products
according to designed formulas were produced. Solidification products were subjected to the
laboratory tests after sufficient maturing with aim to verify their properties and to check the
efficiency of solidification formulas. The results of the laboratory testing are presented in this

paper.

Key words: Dust, aas, icp-oes, disposal tank, urbanization.

Introduction

Recovery of wastes is at present a very up-to-date subject, because the enormous amounts of produced waste
heavily burden the environment. In case of industrial waste the best way to prevent its formation is to use
environmental friendly, waste-free production technologies. However use of such technologies is not possible in
many industrial sections. On that ground it is necessary to search for new possibilities of waste utilisation, namely
those where not direct energy is obtained but also the material utilisation of waste within the Act no.185/2001.

A special attention should be paid to wastes of the hazardous waste category. Compared to the total
production the hazardous waste (HW) makes only approximately 5%, however a big attention should be paid to it,
because pollutants contained in HW may have disastrous impacts on the environment and human health as well.

Solidification/stabilisation technology is one of the possibilities of hazardous waste processing. However we
can speak about stabilisation only when the pollutants are transferred to less dissolvable or less toxic forms
eventually. The very solidification enables to change a liquid, pulpy and even dust waste into a stabile form. It is
about evocation of physical, chemical and physical-chemical changes of waste the result of which is a fixation
(immobilisation) of waste components. It can be done by stabilising of mobile components of the waste to insoluble
or less soluble ones, sorption of components to binder matrix or by mere enclosure in an inert medium (Kafka and
Puncocharova, 2000).

Materials and Method

Within this work the HW with catalogue number 160303 was solidificated which is registered in waste
catalogue under the name "Inorganic wastes containing dangerous substances". This waste belongs to the wide class
of waste sludges which are abundantly produced by various sections of industry. It is the sledge from wire drawing
process by the company involved in production of metal parts for car seats, garden equipment etc.

As solidification agents power station fly ashes were used - the fluidized-bed-combustion ash (FBC-A) and
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classic fly ash. Portland blended cement was used as the basic solidification ingredient and in two formulas it was
partially substituted with lime or gypsum.

The selected classic fly ash has total content of SiO2 56%. This fly ash will partially substitute the cement in
all the formulas. The fly ash from blast furnace burning will be added namely due to its pozzolana properties.
Amorphous silica is able to react under standard temperatures with hydrated lime with formation of hydrated
calcium disilicates. A significant price reduction of the final product is another reason for substitution of cement
with fly ash.

The FBC-A shows several unique properties making from this product a material potentially utilisable in a

line of applications, among others even for disposal of other wastes using the stabilisation/solidification (S/S)
technology. The mentioned unique properties of FBC-A are the ability to bound a quite amount of water, important
neutralisation capacity and ability to harden and solidify spontaneously after being mixed with water even without
addition of other agents, it is the pozzolana like with the conventional fly ash. The fluidised fly ash outlet is formed
by dust particles with large surface area which is necessary for reaction with disposed waste (Bednarik and
Vondruska, 2002).
Gypsum as a solidification binder has been used to a lesser extent that cement type or lime type binders. Lower
resistance of the gypsum to weathering is the main reason. On the other hand the gypsum admixture in lesser extent
results in increased forming of etringite which provides initial strength and stability. This statement is also supported
by the fact, that in the past gypsum used to be mentioned as the main binder material with some types of stabilizers
and it is also known, that addition of gypsum to 5 % improves either solidifying process either strength development
with pozzolana mixtures. This knowledge is further supported by experimental evidence carried out by Hill and
Pollard (Hills and Pollard, 1997) and (Crannel et al., 2000).

With solidification using CaO the maximum temperature of the reaction is mainly within 160 — 200 °C. Once

hydration is finished maturing of the stabilise follows which generally takes 2 - 3 weeks where carbonisation occurs,
the reaction of hydrated lime and other hydroxides in mixture with air carbon dioxide under formation of
carbonates and all this is followed by encapsulation process. The stabilisation using lime can be successfully applied
for recovery of soils contaminated by oily products, stabilisation of grinding sludges, sludges with high water
content, oils and heavy metals for treatment of organic liquid wasted from vegetable fat production.
At selection of a suitable cement type or admixtures eventually, the following factors based mainly on solidified
waste character should be considered: (1) compatibility of the cement and waste; (2) chemical fixation of
contaminants; (3) physical enclosing of pollutant in cement matrix; (4) final solidification product strength and
lifetime; (5) leachability of the solidification product; (6) economical efficiency (Roger and Caijun, 2005). These
requirements are met by the blended cement with marking CEM 11/B-M (S-LL) 32,5 R, where 21 to 35% of clinker
is substituted by blast furnace slag and limestone. The selected blended cement is easily available in bags and bulk
as well and its price is lower than with cements of type CEM I.

At formation of solidification formulas (Table 1) mainly the character of the hazardous waste to be
solidificated by the formula had to be considered. This means to modify formula compositions according to
pollutant content in water leachate, consistency of HW and further we may not forget the pH factor of the selected
hazardous wastes because a too low pH results in deceleration or total stop of the hydration reactions. In all designed
formulas the basic binder component is formed by the stated Portland blended cement. Dosing of the cement was
carried out in weight batches of 10 and 20 %. With two formulas part of the cement was substituted with 10% lime
or gypsum.

Table 1: Solidification formulas.

Content Formula

A B C D
Hazardous waste [%] 30 30 30 30
Classic fly ash [%] 30 30 30 30
FBC-A [%] 30 20 20 20
CEM I1/B-M (S-LL) 32,5R (%] 10 20 10 10
Ca0O [%] 0 0 10 0
Gypsum [%] 0 0 0 10
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To obtain pH factor about 10 was the aim with all the formulas. This value was set as optimum. With this value of
pH at final solidification product the lowest values of heavy and amphoteric metals were shown, these represent
major part of pollutant contained in the water leachate HW 160303. Also the connection between values of
CaO/SiO, rate of input raw materials and solidification product pH was demonstrated. Range of this rate 0,05-0,6 is
recommended to obtain the required pH value. In any case this value should be lower than 1 (Roger and Caijun,
2005).

Results and Discussion

Strength in simple compression. Strength in simple compression at S/S hazardous wastes predicate about
mechanical properties of solidification product like toughness, resistance and durability. Low values of compressive
strengths may also predicate a higher concentration of pollutants in water leachate because the mechanical
stabilisation of pollutant in matrix is an integral part of successful solidification (Roger and Caijun, 2005).

Matured test specimens were tested in strength test in simple compression. The specimens were tested after
28 and 60 days of maturing of the solidification product in accordance with CSN EN 13286-41. Strength tests of
modified wastes in compression even after 60 day were carried out due to slow start of strength of the tested
solidification products (Figure 1). The highest strength in simple compression obtained formula marked as B after
60 days of maturing, it was 8,7 MPa, and on the other hand the lowest strength after 60 days of maturing had the
formula with content of 10% of lime and 10% of cement. A very slow start of strength showed formula A with
10% cement content.

=
=]
1

8.7

1 5.2 5.3

W 28 days
2.2 60 days

3.2
| 20 2.0
7 0.5 l l
1 —

A B C

D
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Formula

Figure 1: Results of strength in simple compression tests

Leachability. One of the important properties of solidification products is stability in the leaching medium,
the so called leachability. It is set as a content of extracted substances in the leaching medium for a certain interval.
Mostly water (distilled, deionised) is used together with solutions of nitric acid and sulphuric acid which simulate
acid rain effects and water solution of acetatic acid which occurs at waste yards. Comparison of results of
leachability of original and modified wastes is also one of success evaluation criteria of solidification process (Roger
and Caijun, 2005).

The leachability of the original waste and solidification product as well after 60 days of maturing was carried
out according to the Regulation no. 294/2005 on Wastes and Its Utilisation on Surface Terrain. Final pollutant
concentrations in the water leachate were classified into particular leach categories in accordance with the Annex 2
of the Regulation no. 294/2005 and they are shown in the Table 2. The water leachate was prepared according to
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CSN EN 12457-4 (characterisation of wastes - leaching) i.e. the sample was crushed in smaller fractions than 10 mm
and as leaching medium distilled or deionised water was used

Table 2: Pollutant concentrations in water leachate of solidification products and origin hazardous waste.

HW A B C D
pH [] 6.75 115 115 11.1 11.2
Dissolved solid | 0 117 | 7310 | 1450 1010 1150 2690
substances
Cr [mg.I"] | 26.3 27.2 19.2 30 36
FI [mg.I’] | 3.84 0.7 0.47 0.46 0.26
S0,~ [mg.I"] 692 480 115 379 1830
Phenols [mg.I"] | 053 0.04 0.04 0.11 0.11
As [mg.I"] | 0.148 | 0.0032 0.0024 | 0.0071 0.0035
Ba [mg.I"] | 0.02 0.141 0.078 0.055 0.118
Cd [mg.l™] | 0.155 | 0.00014 | 0.00078 | 0.00059 | 0.00018
Cr [mg.I"] | 0.08 0.055 0.074 0.055 0.167
Cu [mg.I"] | 0.119 0.192 0.161 0.142 0.168
Ni [mg.I"] | 0.11 0.02 0.02 0.02 0.02
Pb [mg.l™] | 0.01 0.001 0.001 0.001 0.001
Mo [mg.I"] 192 0.077 0.392 0.425 0.125
Sh [mg.I™] | 0.028 0.001 0.001 0.001 0.001
Se [mg.I"] | 0.0016 | 0.0068 0.006 0.0081 0.0076
Zn [mg.I"] | 0.96 0.02 0.02 0.02 0.02
Hg [mg.I"] | 0.0002 | 0.0001 0.0001 0.0001 0.0001
DOC [mg.I"] | 2370 191 211 196 256
I

. . lla

Leaching classes marking m
1M

It is clear from the Table 2 that in case of all formulas a significant reduction of concentration of all metal
and semi-metal elements occurred compared to leachability of HW 160303, which made possible the classification
into the first leach category. Molybdenum and chrome are exceptions. In case of chrome with formula D the
concentration even increased in comparison with HW 160303. It was probably caused by increased chrome content
in the used Portland blended cement and its insufficient fixation using gypsum which is included in the formula D.
Molybdenum content in the HW water leachate exceeded limits set by the Regulation for classification into leach
category Il subject to the Regulation no. 294/2005 Coll. for more than 50x. By treatment of the waste using the
designed formulas it was possible to reduce the molybdenum content even to hundredth values. Concentration of
this toxic element enables classification in the leach category Ilb see the diagram shown in the Figure 3. Also
chloride and phenol concentrations were significantly reduced which enabled to classify the majority of formulas
into the leach category |I.
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Figure 2: Concentration of Cd in water leachate Figure 3: Concentration of Mo in water leachate

Pollutant content was insufficiently reduced in case of dissolved substances and sulphates in water leachate
with unmodified waste. The gypsum admixture appears as an inconvenient one it even caused higher leachability
and even three times higher increase of sulphate concentration compared to HW 160303. The formula D also shows
the higher concentration of dissolved substances in comparison with other formulas as it can be seen in Figure 5.

The designed formulas resulted as unsuitable for stabilisation/solidification of dissolved organic carbon.
Though the DOC concentration value was significantly reduced in comparison with unmodified waste, see the
diagram in Figure 4 but this reduction did not make possible the classification of any of the formulas into the leach
category Il1. The formula B obtained the lowest concentration, 158 mg/l. However the limit for classification into
the third leach category is set on 100 mg/l by the Regulation.

8000 - T
Originalvalue2370 mg/ti L_1_¢ Original value 7310mg/l _ _ _ _ _ _ _ _
300 7000 - lla
250 8000 1
b
5000
_ 200 =
= ¥ 4000
E 150 E
3000
100 ||| 2000
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. I I I I il BN BN
1] 0+ T T |
A C D
Formula Formula
Figure 4: Concentration of DOC in water leachate Figure 5: Concentration of Dissolved solid substances in
water leachate
Conclusions

In conclusion it can be said that all designed formulas obtained sufficient mechanical properties which
would enable a good handling and layering at waste yards of S/OO category. The highest compressive strength was
found with formula B after 60 days and the value is 8.7 N/mm? Generally can be stated that lime admixture did not
give good results in respect of mechanical properties because the obtained compressive strength value 2.2 N/mm? is
the lowest of all the formulas.

In respect of leachability the designed formulas showed a high potential for solidification/stabilisation of
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metal and semi-metal elements which enabled in most of the cases their classification into the leach category I.
according to the Regulation no. 294. Only molybdenum and chrome values meet the leach category b despite the
fact that with molybdenum the concentration was reduced to hundredth values.

The designed formulas resulted as unsuitable for fixation of dissolved organic carbon. Though the DOC
concentration was ten times reduced in comparison with unmodified hazardous waste but in no case it is possible to
classify the solidification product into leach category Il in accordance with the Regulation.

Generally the lowest concentration namely in case of sulphates and content of dissolved substance obtained
formula B which comprised 20 % Portland blended cement but even in this case it was not possible to reduce the
concentration of the dissolved organic carbon under 100 mg/l, which would enable the classification of the
solidification product into the leach category Ill. In respect of leachability of sulphates and total amount of dissolved
substances the admixture of gypsum appears as improper because it caused a significant increase of concentrations
of these two pollutants.
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Abstract: The boundary of human being’s perception is depend on the sensibility of
five senses. Individuals feel everything as much as see, touch, smell, hear and taste
of it. Because of that, current design approaches focus on the maximum excitement
of these senses. A design can be accepted as succesful if it fulfill the senses. This
approach also is revealed in environmental design. People live the place as much as
feel it.

One of the most important components of outdoors design is playgrounds.
Playgrounds are designed not only in order to have fun but also for several education
activities. Therefore sense considered design has been getting more important for
parents, designers and decision makers. Childrens may have fun and feel the place
depend on the rate of their perception. There are several factors that should be take
into account while creating a sense considered design for childrens. The most
important fac