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PHOTO GALLERY

EXECUTIVE SUMMARY

The quest for refrigerants that can yield optimum performance during service condition led to the novelty in
this research paper which embrolls state-of-the-art design and development of a refrigeration test rig
operating on vapour compression refrigeration cycle

The system was developed with animated metal sheet while polystyrene was used for absorbing heat
R:;‘ncrawd between the cabinet and the system. The cu?board was suitably fortified to decrease heat loss to
the surrounding. The test rig system was built to the preferred dimension and form,

The study experimentally Investigated the performance characteristics of nanofluld-zeotropic mixtures eco-
friendly refrigerants. The design analysis was limited to components sizing and heat losses. Measurements of
the global parameters were carried out at the compressor inlet and evaporator exit region in the range of 11
and 16 °C Elewn samples of different mass volume fraction in % composition were used

The results obtain showed different effect that each concentration had on these parameters based on the
individual concentrations mixtures such as optimum coefficient of performance (COP) which was calculated
as 3.10 at (011) compaosition, Heat rejected via condenser and work done on compressor was obtained as
30.74 k/kg and 2,05 kJ/kg. It further revealed that (011) zero gram Ti0,, 7.5 g-ALO,/Cu0, (112} 3.75 ¢

TIO,/AL,0, and 7.5 g-/Cu0 concentration mixtures enhanced performance of the cooling process with better
effioency and maximum COP in all conditions considered in the study.

Hence, the maximum power coefficient, cooling capacity, and COP increased by 13.51%, 5.78%, and 10.33%,
making the developed test rig a viable option for vapor compression refrigeration systems
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IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID
instead of “Meeting ID

e or Personal Link Name" and solidify the session.
e The presentation will have 15 minutes (including questions and answers).
e The Zoom application is free and no need to create an account.
e The Zoom application can be used without registration.
e The application works on tablets, phones and PCs.
e Speakers must be connected o the session 10 minutes before the presentation time.
e All congress participants can connect live and listen to all sessions.
e During the session, your camera should be turned on at least %70 of session period
e Moderator is responsible for the presentation and scientific discussion (question-
answer) section of the session.
TECHNICAL INFORMATION
e Make sure your computer has a microphone and is working.
e You should be able to use screen sharing feature in Zoom.
e Aftendance certificates will be sent fo you as pdf at the end of the congress.
e Moderator is responsible for the presentation and scientific discussion (question-
answer) section of the session.
Before you login to Zoom please indicate your name surname and hall number,
exp. Hall-1, Shahla Tahirgizi
ONEMLI, DIKKATLE OKUYUNUZ LUTFEN
» Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gecen bildiriler
icin online (video konferans sistemi Uzerinden) sunum imkani saglanmustir.
> Sunumlaricin 15 dakika (soru ve cevaplar dahil) sGre aynimistir.
» Online sunum yapabilmek icin https://zoom.us/join sitesi Uzerinden giris yaparak
“Meeting ID or Personal Link Name” yerine ID numarasini girerek oturuma katilabilirsiniz.
» Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur.
» Zoom uygulamasi kaydolmadan kullanilabilir.
» Uygulama tablet, telefon ve PC'lerde calisiyor.
» Her oturumdaki sunucular, sunum saatinden 10 dk 6ncesinde ofuruma baglanmis
olmalarn gerekmektedir.
» TUm kongre katiimcilan canli baglanarak tim oturumlarn dinleyebilir.
» Moderatér — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan
sorumludur.
TEKNIK BILGILER
» Bilgisayarnnizda mikrofon olduguna ve ¢alishgina emin olun.
» [oom'da ekran paylasma &ézelligine kullanabilmelisiniz.
» Katiim belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir
» Kongre programinda yer ve saat degdisikligi gibi talepler dikkate alinmayacaktir

Zoom'a giris yaparken 6nce luffen adinizi, soyadinizi ve SALON numaranizi yaziniz
Ornek: Salon-1, Shahla Tahirgizi
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ABSTRACT

In neuroblastoma, Aurora Kinase A (AURKA), independently of its kinase activity, binds to the
oncoprotein N-Myc, preventing its degradation and contributing to the progression of neuroblastoma
since it interferes with the cell-cycle exit of neuroblasts. While intense efforts have been made to develop
AURKA inhibitors, the very low druggability of N-Myc has prevented any successful strategy for
chemotherapeutic intervention. However, recent studies demonstrating the interaction between AURKA
and N-Myc have provided an innovative therapeutic approach. These findings have prompted the
identification of new compounds able to disrupt the AURKA/N-Myc complex, in order to promote N-
Myc degradation. New studies indicated that RPM1722, a promising orthosteric bis- anilinopyrimidine
AURKA inhibitor, was capable of blocking this protein-protein interaction [1]. RPM1722 bromine atom
is thought to be responsible for induced-dipole forces that freezes the enzyme in an unusual “DFG-
out/loop-in” conformation. However, although in vitro assays RPM1722 was able to also inhibit the N-
Myc/AURKA interaction, it seemed quite ineffective in cell-based assays. In this scenario, we described
the design and synthesis of a new library of 2,4-disubstitued pyrimidine structurally related to
RPM1722. The pyrimidine core and the 4-carboxyphenylamino substituent in position 2 have been kept.
Conversely, the nitrogen atom was replaced with an oxygen or sulfur and the phenyl ring in position 4
of the pyrimidine was modified by introducing halogens in 2, 3 and 4 positions. On the other hand, it
has been also shown a covalent Coenzyme A inhibition of AURKA as a result of the formation of a
sulfur bridge between the thiol group of the pantetheine tail and the side chain of Cys290 residue located
in the activation loop of AURKA [2-3]. This mechanism is specific and provides the proof of concept
for a potential irreversible inhibitory mechanism of AURKA which would possibly keep the AURKA
in a conformation unsuitable for N-Myc binding. Hence, we retained the 2- (4-carboxyphenylamino)
pyrimidine core of RPM1722 as anchor site and decided to design a long branch with a terminal
electrophilic warhead to mimic the pantetheine tail of acetyl-CoA to reach for the Cys290 residue. All
the newly synthetized compounds were evaluated in enzymatic inhibition assays and X-ray
crystallographic experiments were performed to corroborate our biological results. Further
investigations are needed to better understand the mechanism of action of our compounds.

Keywords: pyrimidines; AURKA; N-Myc; conformation disruptors; kinase inhibitors.
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ABSTRACT

The use of fertilizer for mustard greens and pakcoy cultivation still uses fertilizer inorganic materials
which if used continuously will reduce soil fertility. Fertilizer Organic is the solution to overcome these
problems. This research intendedto determine the effect of applying liquid organic fertilizer based on
goat urine, moringa leaves, and banana stems on the growth and yield of mustard greens and pakcoy
plants and to determine the effectiveness of liquid organic fertilizer based on goat urine, moringa leaves,
and banana stems as a substitute for NPK fertilizer in mustard greens cultivation.This research was
conducted at the Integrated Field Laboratory, Faculty Agriculture, University of Lampung from
February to March 2023. Treatment arranged in a Randomized Complete Block Design (RCBD) with 4
treatments and 10 test. Each experimental unit was planted 2 plants/polybag so that the total population
pakcoy is 80 plants. Homogeneity of variance was tested using the Bartlett test. If assumptions are met,
analysis of variance (ANOVA) and separation of mean values is performed using the Least Significant
Difference (LSD) test at the 5% level. This research is done using three kinds of treatment namely
control, 100% NPK, POC made from basic goat urine, Moringa leaves, and banana stems 100%, and
50% NPK + POC made from goat urine, moringa leaves, and 50% banana stems. Administration of
POC urine goats, moringa leaves and banana stems had a significant effect on almost all variables plant.
POC urine treatment Goat, Moringa leaves and banana stems 100% showed the highest yields on fresh
weight of leaves, stalk fresh weight, plant height, leaf width, leaf length, stem diameter, green level
leaves, and dry weight of leaves on pakcoy. while for the mustard greens, POC urine treatment Goat,
Moringa leaves and banana stems 100% showed the highest yields on fresh weight of leaves, plant
height, leaf width, leaf length, stem diameter, green level leaves, and dry weight of root. Use of organic
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fertilizers liquid based on goat urine, moringa leaves, and banana stems can be used as a substitute for
inorganic NPK fertilizer in mustard greens and pakcoy cultivation.

Keywords: liquid organic fertilizer, goat urine, moringa leaves, banana stems, NPK, mustard greens,
pakcoy
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Abstract

Hybrid renewable energy systems refer to the integration of multiple renewable energy sources to
enhance overall system efficiency, reliability, and power generation. By combining different renewable
energy technologies, such as solar, wind, hydro, biomass, or geothermal, hybrid systems can leverage
the complementary characteristics of these sources to overcome individual limitations and maximize
renewable energy utilization. Optimizing hybrid renewable energy systems using artificial intelligence
(Al) techniques can help find the best configuration, control strategies, and operational parameters to
maximize system performance and economic benefits. Al techniques can handle complex, non-linear
relationships and large amounts of data, enabling more efficient and effective optimization of hybrid
systems. There is Al techniques commonly used for optimizing hybrid renewable energy systems, we
cite, Genetic Algorithms (GA), Particle Swarm Optimization (PSO), Artificial Neural Networks (ANN),
Reinforcement Learning (RL), Fuzzy Logic, Genetic Programming (GP). These Al techniques can be
applied individually or in combination to tackle different optimization challenges in hybrid renewable
energy systems. They allow for efficient exploration of the solution space, handling of complex system
dynamics, and consideration of multiple objectives such as maximizing renewable energy utilization,
minimizing costs, and reducing environmental impacts. By utilizing Al techniques, hybrid systems can
be optimized more effectively, leading to improved system performance, increased renewable energy
penetration, and enhanced economic viability. In this work, optimization of hybrid systems based on
renewable energies is studied and simulated using Matlab Simulink.

Keywords: Hybrid renewable system, Artificial Intelligence, Electrical energy.
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ABSTRACT

The presence of various pollutants in the water imposes the treatment of this water before use, to improve
its quality, several treatment processes have been used such as mechanical (screening), biological
(aerobic or anaerobic), physico-chemical (Coagulation flocculation)...etc,. The latter allows reduces of
total suspended solids (TSS), the colloidal particles, the chemical oxygen demand (COD), the total
organic carbon (TOC) and the water turbidity.

In this work, we used Aloe Vera extract as a natural coagulant to improve wastewater quality. This
liquid coagulant was obtained after the preparation of Aloe Vera powder with distilled water;

Several results were obtained, for example, the maximum reduction in turbidity, organic matter (OM),
total carbon (TC), inorganic carbon (IC) and total organic carbon (TOC) were 93.08 ; 5.39; 18.15; 19.49;
10.14% respectively.

When using the test jar, different water parameters were measured, namely pH, total alkalinity, TSS and
sludge volume. In this study, the active components responsible for coagulation were determined using
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different techniques and devices namely ultraviolet-visible spectrometry (method of Dubois et al , Folin
Ciocalteu and Bradford,...),FTIR,XRD,SEM-EDS,....etc.

Keywords: Natural coagulant, water pollution, wastewater, jar test, turbidity.
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ABSTRACT

This study was conducted at the level of the drinking water treatment plant of Oued EI Athmania, Mila.
The experimental work allowed to study the efficiency of some mineral coagulants such as the aluminum
sulfate (Al>(SO4)s), the aluminum chloride (AICIs), the ferric sulfate (Fe2(SO4)s) and the ferric chloride
(FeCls) as well as the mixture of the two coagulants (Al2(SO4)3) and FeCls .In this part and for each
mineral coagulant used, the effect of different parameters such as coagulant dose, pH, flocculant dose
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and settling time...etc. was followed in the Jar Test. In addition, other parameters such as conductivity,
salinity, temperature, pH, organic matter, alkalinity, total alkalinity, total hardness, color, sludge
volume, etc. were also measured. The results obtained show that all the coagulants used have a
remarkable and variable effect on drinking water quality, for example, the maximum reduction in
turbidity was 96.72;96.48;96.25;95.14 and 95.65% when using Al>(SOa4)s, AICls, Fe2(SO4)3 ,FeCls and
mixture of (Alx(SO4); and FeCls),respectively. In this study, the coagulant AICI; gave a good color
removal performance (95.95%) compared to the other coagulants, while the maximum reduction in
organic matter (66.67%) was obtained for the mixture (Al2(SO4)s and FeCls).

Keywords: Mineral coagulants, coagulation, Jar test, turbidity, color, organic matter
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ELIMINATION OF CHLORIDES FROM WATER BY APPLING VARIOUS BIOSORBENTS
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ABSTRACT

The chlorides are regulated in drinking water quality primarily because excess amounts can cause disease.
Chlorides present in water can be irritating to the eyes, respiratory tract and skin due to its alkaline nature.
The biological effects of hardness and chlorides in humans after acute exposures are dose-related depend on
their concentration; the amount is taken by the body and duration of exposure.

1. Objectives

Chlorides present in water/wastewater are a serious concern in the era of water conservation and reuse. There
is a need for different methods which are low cost and efficient. It is also to be considered in order to maintain
the permissible limits. Chloride contaminated water is prepared by using chloride and the tap water is taken
for the hardness. Volumetric titration method is used to know the concentration levels of the chlorides.

2. Methods

Biosorption process is a simple, economical and eco-friendly in order to remove the chlorides and hardness
from the contaminated water. Rice husk, rape straw, parthenium, sawdust and egg shell are the five
biosorbent materials taken for the process of removal of chlorides from synthetic water. In order to select
the most efficient bio-adsorbent from rice husk, rape straw, parthenium, sawdust and egg shell they are
tested for the removal of chlorides from the water and selected the parthenium biosorbent material which
shows the best results in both removal of chloride from water.

70 +
—&o— Rice husk
60 -
Rape straw
50 - Parthenium
Sawdust
40 -
——Egg shell

|

Percentage removal of chlorides (%6)

20 - & ¢
10 -
0

1 2 3 4 5

Dosage of Bio-adsobents (gm)

Fig. 1. Comparison of different bio-adsorbents in removal of chlorides

The percentage removal of chloride varies from one biosorbent to another. Parthenium has high removal
percentage and rape straw has low removal percentage when compared to other bio-adsorbent materials.
The graph shows the various percentage removal of each biosorbent at different dosages. From the Table 1,
it is observed that parthenium and egg shell has shown maximum effect on removal of chlorides in
contaminated water. The order of percentage removal of chlorides is found as rape straw < rice husk <
sawdust < egg shell < parthenium.
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Table 1. Comparison of different bio-adsorbent for chloride removal
Dosage of bio Ricg)/(r)l)usk Rap(ciJ /igraw Part(rgzr)\ium SaE/(\)//do)ust Eg? cyzr;ell
adsorbent (gm)

1 5 3 20 8 12

2 8 5 40 12 26

3 15 10 50 25 28

4 20 10 65 28 32

5 20 10 65 25 32

3. Result

Further the parethenium biosorbent material is tested for combined removal of chlorides from contaminated
water and then the parthenium biosorbent material is tested for various optimum conditions like temperature,
pH, contact time and agitation speed for the removal of chlorides from the contaminated water. By using
plant biomass of Parthenium, chloride removal of 65% can be achieved. The required temperature for this
process is 25-30°C, pH is 7-7.5, contact time is 60min and agitation speed is 80rpm.

4. Conclusions

The presence of pollutants in aqueous solution particularly from hazardous heavy metals and metalloids is
an important environmental and social problem. The chlorides are regulated in drinking water quality
primarily because excess amounts can cause disease. Every biosorbent had different physical, chemical and
biological properties for heavy metals removal by biosorption from the water. The biosorption process can
be made economical by regenerating and reusing of biosorbent after removing the heavy metals. Various
bioreactors can be used in biosorption for the removal of metal ions from large volume of water.

10
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HERBAL COSMETICS USED IN SKIN WHITENING THERAPY-A REVIEW
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ABSTRACT

Herbal cosmetics are products made from natural plant extracts, herbs, and botanical ingredients that
are used for various skin therapies. These products are known for their potential benefits in nourishing
and improving the health of the skin. Here are some commonly used herbal cosmetics in skin therapy:
Aloe Vera: Aloe vera gel is a popular herbal cosmetic known for its soothing and moisturizing
properties. It is used to treat sunburns, dry skin, and minor skin irritations. Tea Tree Oil: Derived from
the leaves of the tea tree, this essential oil has antimicrobial and anti-inflammatory properties. It is
commonly used to treat acne, fungal infections, and other skin conditions. Calendula: Calendula
extracts, derived from marigold flowers, are used in herbal cosmetics for their anti-inflammatory and
healing properties. They can help soothe irritated or sensitive skin and promote wound healing.
Chamomile: Chamomile is known for its calming and anti-inflammatory effects. It is often used in herbal
cosmetics to alleviate skin redness, irritation, and allergic reactions. Turmeric: Turmeric contains a
compound called curcumin, which has antioxidant and anti-inflammatory properties. It is used in herbal
cosmetics to brighten the skin, reduce hyperpigmentation, and improve overall skin tone. Rosehip Oil:
Rosehip oil is rich in vitamins, antioxidants, and essential fatty acids. It is commonly used in herbal
cosmetics for its moisturizing and rejuvenating properties. It can help improve the appearance of scars,
fine lines, and wrinkles. Neem: Neem is a powerful herbal ingredient with antimicrobial and antifungal
properties. It is often used in skincare products to address acne, eczema, psoriasis, and other
inflammatory skin conditions. Lavender: Lavender oil is known for its calming and soothing effects. It
is used in herbal cosmetics for its ability to promote relaxation and relieve skin irritations, such as itching
and redness. Green Tea: Green tea extracts are rich in antioxidants and have anti-inflammatory
properties. They are used in herbal cosmetics to protect the skin against environmental damage, reduce
signs of aging, and improve overall skin health. Witch Hazel: Witch hazel is a natural astringent derived
from the leaves and bark of the witch hazel plant. It is commonly used in herbal cosmetics as a toner to
tighten pores, reduce inflammation, and soothe the skin. When using herbal cosmetics or any skincare
products, it's important to consider individual sensitivities and allergies. It's recommended to perform a
patch test before applying new products to a larger area of the skin and to consult with a dermatologist
if you have specific skin concerns or conditions.

Keywords: Anti-inflammatory, Aloe Vera, Witch Hazel, Green Tea, Calendula
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ABSTRACT

Aim and objective: polymers in pharmaceutical drug delivery of therapeutic agents. These dosage
forms include tablets, patches, tapes, films, semi-solids, and powders. Polymers are the backbone of a
pharmaceutical drug delivery system as they control the release of the drug from the device. Polymeric
drug delivery has defined as a formulation or a device that enables the introduction of a therapeutic
substance into the body. Method: A proper consideration of surface and bulk properties can aid in the
designing of polymers for various drug delivery applications. These newer technological developments
include drug modification by chemical means carrier-based drug delivery and drug entrapment in
polymeric matrices or within pumps that are placed in desired compartments. Result: the drug release
behavior as per requirements, such as controlled drug release and improvement in biocompatibility.
They are also combined with pharmaceutical implants and therapeutic medical devices to prevent
surface-induced reactions as well as to facilitate targeted drug delivery Conclusion: These
improvements contribute to making medical treatment more efficient and minimizing side effects and
other types of inconveniences for patients. The drug is released from the polymer by diffusion,
degradation, and swelling.

Keywords: polymers, drug delivery, polymeric matrices, biocompatibility.
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ABSTRACT

Introduction: Snakebite envenomation affects thousands of people worldwide, leading to severe
morbidity and mortality. Timely administration of appropriate antivenom is critical for saving lives.
However, the identification of the snake species responsible for the bite is often challenging, delaying
the administration of the correct antivenom. Genus-specific diagnostic antibodies offer a potential
solution by providing a rapid and accurate method for snakebite diagnosis. Selection of Target Genus:
The first step in preparing genus-specific diagnostic antibodies is selecting the target genus. This choice
should consider the prevalence of venomous snakes in the region of interest and the clinical significance
of their bites. Common genera such as Naja, Dendroaspis, Bothrops, and Crotalus may be suitable
candidates, depending on the geographical location. Venom Collection and Antigen Preparation: Venom
samples from representative snake species within the target genus are collected under controlled
conditions. The venom is then fractionated and purified using techniques such as chromatography or
ultrafiltration to isolate venom components specific to the target genus. These purified venom
components serve as antigens for antibody production. Antibody Production: Polyclonal antibodies are
generated by immunizing animals, such as rabbits or goats, with purified venom components. The
animals are injected with the antigen in a controlled manner, typically in multiple doses over a specific
period. Serum samples are collected, and the antibodies specific to the target genus are isolated and
purified. Antibody Characterization: The genus-specific antibodies obtained from the immunized
animals are characterized to determine their specificity and sensitivity. Various immunoassays, such as
ELISA (enzyme-linked immunosorbent assay) or Western blotting, can be employed to evaluate the
antibodies' performance. The antibodies with high specificity and sensitivity are selected for further
development. Diagnostic Assay Development: The selected genus-specific antibodies are utilized to
develop a diagnostic assay for snakebite identification. This assay may involve lateral flow devices,
immunochromatographic strips, or other portable platforms. The diagnostic assay should be user-
friendly, cost-effective, and capable of delivering rapid results in resource-limited settings. Clinical
Validation and Field Testing: The diagnostic assay is validated using clinical samples from snakebite
patients. Field testing in snakebite-endemic regions helps evaluate the assay's accuracy, reliability, and
performance under real-world conditions. The feedback obtained from healthcare professionals and
stakeholders can guide further optimization of the diagnostic assay.

Keywords: Naja, Dendroaspis, Bothrops, ELISA, Antibody
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ABSTRACT

The level of digital media consumption is constantly growing, therefore digital advertisement dynamic
increase in expenditure on online promotional activities. In this context, the aim of this article is to
explore the significance of digital influencers in the overall functioning of the online sustainable
consumption promotional system, and the impact of the influencer marketing concept on sustainable
development. In multi-stage research, a literature analysis was carried out on former research and
statistical data. After the completion of this stage of the research, a 24 semi-structured interview was
conducted on a group of individual YouTube users in order to obtain detailed primary data. assumption
that the group selected for the study use Internet access and social media very intensively has been
confirmed. The data were analyzed by content analysis. The main categories in which the interviewees
can recall the most are waste, overconsumption, and recycling. The results of the research indicate that
there is great potential for promoting sustainable activities involving digital influencers.

Keywords: sustainable development; sustainable consumption; influencer marketing; digital
promotional activities
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ABSTRACT

This study investigated the utilisation of Internet services or resources and their impact on teaching and
research output in two purposively selected private universities in North-Western Nigeria. The advent
of the Internet has been seen as one of the major exciting events in the second half of the 20™ century.
The reason the Internet seems this significant is because it contains the biggest resource for information
in the entire world and enables people to utilise an interactive mechanism to constantly communicate
with each other. Both quantitative and qualitative methods were used for data collection. Questionnaires
were administered to 214 academic staff, selected through simple random sampling technique. In-depth
interviews complemented the quantitative data. The utilisation of Internet services aided 54.3% of the
respondents to publish their works, 61.6% to attend conferences and 74.2% to teach. Two thirds of the
respondents reported that the utilisation of Internet services had also improved their quality of teaching
(77.5%) and research output (79.1%). Most of the respondents used Internet services to meet the
requirements for career advancement, especially promotion. Internet services or facilities were found to
have contributed to the increase in teaching and research outputs of academic staff of the universities in
the study and had the potential for enhancing the teaching and research outputs of respondents in the
future.

Keywords: Internet — Internet Facilities — Information Communication Technology — Academic Staff
— Private Universities — Research Output

INTRODUCTION

The world is fast becoming a global village, and this is claimed to have been facilitated by the Internet
and other information and communication technologies (Bamiro, Oluleye & Tiamiyu 2005; Obilor
2004; Onimode 2000). The advent of the Internet has been seen as one of the major exciting events in
the second half of the 20™ century. The reason the Internet seems this significant is because it contains
the biggest resource for information in the entire world and enables people to utilise an interactive
mechanism to constantly communicate with each other. As Bussiek (2005) has noted, the spread of the
Internet is an unprecedented success story in the history of communication as compared to radio, which
took 38 years to reach more than 50 million users, and television which took 23 years, the Internet is
said to have spread to 50 million users within only 5 years.

The growing relevance and speed of information retrieval in all aspects of human life is considered vital
to development in countries the world over. With the current information explosion, and the clamour
for digital libraries, users can source and utilise information with less stress (Okoro & Okoro 2006). The
tremendous growth of the Internet and the World Wide Web is said to have revolutionised
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communication, so much so, that the ancient dream of “a scholar who knows all things happening in the
world without venturing outdoors” has finally become a reality (Ololube 2005).

The rapid changes taking place in the world economy and industrial development have been driven by
three technological waves: information technology, technology, and materials. Of these, according to
Ajayi (1996), information technology has the greatest influence on virtually every aspect of human
activities. The Internet, in particular, has been considered to have revolutionised the way people
collaborate and communicate through the global services it offers. Such services include electronic mail,
file transfer protocol, Gopher, Wais and Telnet, to mention but a few (Osofiyan 1996).

In spite of the rapidly changing world economic order, several studies (Ajayi 1996; Nwagwu & Agarin
2007; Singh 2002) have pointed out that the African continent is still lagging behind because of its
existing poor infrastructure, and its unique socio-economic, cultural and political situations — all of
which pose major obstacles to the introduction and implementation of new technologies for Internet
workings. Similarly, Nwagwu and Agarin (2007) have observed that there is a paucity of empirical
studies regarding the influence of Internet services on teaching and research outputs (publications and
conference attendance) in Nigeria. This is important because the application of Internet services on other
sectors such as banking, medicine, agriculture, communication, has been previously documented
(Onwubiko 2004; Tusubira & Kyeyune 2001;Yusuf 2006). Conversely, evidence abounds regarding the
impact of Internet services on research activities and other academic exercises in developed and
industrialised societies of the world (Slabbert 2006; Udoh 2001; Ughegbu 2001).

As some scholars have noted, the academic communities of North America, Japan and Europe are
becoming increasingly reliant on the use of information and communication technology, particularly,
computer and Internet facilities, in promoting research activities for subsequent national development
(Udoh 2001; Ughegbu2001). Thus, it is evident that for Nigerian universities and academia to participate
in contemporary international ICT development — in terms of the utilisation of Internet services for
teaching and research activities — the academic community must go beyond just the use of email and
browsing on the Internet to utilising other packages like e-workshop, e-conferencing, and e-learning
opportunities which can facilitate, speed up and improve the quality and quantity of teaching and
research activities.

This study became necessary for the following reasons. Firstly, because of the 2006 World Universities’
Rating, which was principally based on the amount of research output on the web, indicated that no
Nigerian university was listed among the first 6,000 universities in the world (Adeyeye 2006). Secondly,
because most of the private universities in Nigeria were established at the very time Internet facilities
were diffused into developing countries like Nigeria. Proprietors of these private universities undertook
massive investment in the acquisition of Internet technology and its facilities, as a means to enhance
their competitive advantage over public universities and to facilitate the process of teaching and research
activities for their academic staff. These reasons thus provided the impetus for the current study, which
investigated the utilisation of Internet services on teaching and research outputs in private universities
in North-Western Nigeria

Al-Qalam University Katsina (AUK) is the first Islamic University and the only not-for-profit university
in Nigeria. It does not receive subventions or grants from any of Nigeria’s three tiers of Government. It
is owned by the Muslim Community (Ummabh) as opposed to private universities owned by individuals.
The Vision of the University is to impart meaningful and relevant knowledge with high moral standing
and fear of Allah (SWT) through the provision of up-to-date teaching and research facilities in
informatics, sciences and humanities thereby serving as a model to similar institutions in Nigeria. The
University is on a mission to pursue academic excellence in an Islamic, morally sound, efficient, and
conducive learning environment. It provides quality education and promotes research and community
service through high standards in students’ admission and staff recruitment.

The University enrols more than seven thousand (7,000) students and offers thirty (30) undergraduate
academic programmes and forty (40) postgraduate programmes in the following four (4) Colleges: 1.
College Computing and Information Science 2. College of Education

3. College of Humanities 4. College of Natural and Applied Sciences 5. College of
Social and Management Sciences
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To promote accessibility of university education especially to children from low-income households,
and particularly in the region where the University is sited, the university charges affordable registration
fees — the least when compared to other private universities in the Country. The university prioritises
research in poverty alleviation, robotics, ICT for development, peace, stability and sustainable growth
through multi-disciplinary approaches. At the time of this research, there were cybercafés/ICT centres
located within and outside the school campus where Internet services were available for both students
and staff. The mission to establish Skyline University Nigeria took concrete form in 1990 when Skyline
University College was established by the proprietor, at Sharjah, United Arab Emirates. The fame of
this University College grew exponentially and students’ enrolment soon increased at an increasing rate
with a large number of international students coming from Nigeria. Thus, in the 30 years of its
involvement in the private university education business in the Middle East, Skyline Investments
Limited has spread so widely. This is a testimony that the little spark of 1990 in the UAE, has blossomed
into a full flame of excellent university educational opportunities for the young Nigerians in particular
and the West African sub-region in general.

The major motivation to establish Skyline University Nigeria is to achieve the same mark of academic
and all-around excellence that Skyline University College (SUC) has achieved within 3 decades of her
existence in the United Arab Emirates (UAE) by providing a total life-changing education at the tertiary
level. The aim, therefore, is to complete the circle of education, which began humbly in 1990 to educate
the young Nigerians as a commitment to exceptional life-long learning.

The University concentrates, deepens and extends the frontiers of knowledge of the students who are to
become the catalysts for the development of Nigerian society. This goal whose root was firmly planted
over 30 years back, has flourished and blossomed into an international institution of higher learning in
Kano State, Nigeria. At the time of research, the university was well connected with Internet technology
and other modern information and communication facilities. It also had a special ICT centre where
students and staff had access to Internet facilities.

Thus, this paper, an excerpt of a larger study, investigated the impact which the use and ability
(technique) of Internet services had on the teaching and research outputs of academics of the selected
universities. Specifically, the study was concerned with whether the utilisation of available Internet
services had influenced the teaching and research outputs of academics in the study areas as they have
been seen to have done in universities located in developed societies. The study also tried to identify if
there were other factors which motivated the respondents to increase their research outputs and the
challenges they encountered doing so.

OBJECTIVES OF THE STUDY
The study sought to achieve the following key objectives:

*Ascertain the extent to which academic staff of the selected private universities embraced computer
literacy and utilised Internet services

*Examine the extent to which the use of Internet services had affected teaching and research outputs of
academic staff at these private universities

eIdentify factors that may have affected the research output of these academic staff
The following section outlines the methodology used in this study.
METHODOLOGY

The study involved surveying the extent to which computer literacy and utilisation of Internet services
affected teaching and research outputs among academic staff at two private universities in North-western
state, Nigeria. In addition to the survey, in-depth interviews were conducted in each of these institutions.
The in-depth interviews were used to generate qualitative data to supplement the quantitative data from
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the survey. This was necessary to elicit information on some aspects of the study which dealt with
attitude, behaviour, individual differences and perceptions of the use of Internet services, the purpose to
which they were used and their effects.

Population and Sample Size

Two private universities in North-Western Nigeria were selected for this study: Algalam University,
Katsina and Skyline University, Kano. The total population of the academic staff of the universities at
this time was 608. However, 214 academic staff were sampled for the study (see Table 1).

Table 1. Selection of Sample Size

Names of Universities

Number of Academic
Staff

Sample Size Expected

Actual Sample Size

Algalam University(AU) 306 122 106
Skyline University(SU) 302 120 108
Total Number 608 242 214

Source: Field Survey, 2023

The sample size was representative of the various colleges within these institutions, taking into
consideration the need for gender balance, inclusion of a cross-section of respondents (senior and junior
academics) and others. This was done through convenience sampling.

Sampling Technique

The two universities were purposively selected based on the following criteria: First, the two universities
were among the first set of private universities established in North-Western Nigeria. Second, their
proprietors had massively invested in the acquisition of Internet technology and there was availability
of Internet facilities. Third, the two universities had a relatively stable power supply. And lastly, they
both had similar faculties and departments.

Instrument of Data Collection

Two major research instruments were used to collect quantitative and qualitative data for the study. A
questionnaire was used to collect quantitative data while a structured interview was used to collect
qualitative data.

Method of Data Processing and Analysis

Quantitative data were analysed using the Statistical Package for Social Sciences (SPSS), while
qualitative data were analysed through content analysis. Where necessary throughout this article,
important comments are quoted verbatim.

Measurement of Utilisation of Internet and Research Outputs

In this study, the utilisation of Internet services represented the independent variable, while teaching and
research outputs of academic staff represented the dependent variable. In measuring the utilisation of
Internet services, the estimated number of hours spent weekly on browsing the Internet by individual
academic staff was used (Jagboro 2003; Oduwole 2004). Specifically, this was divided into: between
zero (0) and seven (7) hours; eight (8) and fifteen (15) hours; and sixteen (16) hours and above.
Correspondingly, three categories of utilisers/users were established, namely; low utilisers/users,
moderate utilisers/users and high utilisers/users.

On the other hand, the output of members of academic staff was measured using three main criteria as
formulated by Singh (2002) and modified by Oduwole (2004). These were: publications (books,
chapters in books, referred conference proceedings, monographs/technical reports and journal
articles);conference attendance and the use of Internet material for teaching purposes. Based on careful
study and harmonisation of the various policies and promotion criteria adopted by the study universities,
the following maximum scorable points were attached to these different outputs; publications(20
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points); conferences(10 points) and teaching (5 points). On the basis of the total score of each academic
staff on the above mentioned items, three categories of output were established. These were: low
output(between 0 and 35 points); moderate output(between 36 and 71 points); and high output(72 points
and above). The uniformity in the policies and promotions criteria of the study areas suggested that
emphasis was placed on publications (journal articles, books, technical reports, and others) while less
emphasis was given to teaching. This seems to justify the popular saying within the university system
in Nigeria that advises academics to either “publish or perish” (Imhonopi 2010).

The values attached to publications are: books (6 points); chapters in books (3 points); refereed
conference proceedings (2 points); monographs/Technical reports (3 points) and journal articles (6
points). Conference attendance is 10 points (three conferences were selected, one for each year for three
years). Teaching was assigned a value of 5 points (this was considered once for each year for three
years). There was no limit placed on the number of publications, since the universities which took part
in the current research study considered publications as the main output of every academic staff every
three years, and this criterion was used for promotion consideration.

RESULTS AND DISCUSSION
Extent of Computer Literacy and Internet Availability

Table 3 indicates that the majority of respondents were computer literate (94.4%), while only an
insignificant percentage claimed they were not computer literate (5.6%). This was based on self-
assessment. The implication here is that the majority of academic staff in the study had embraced
computer literacy and Internet services. This is a promising finding for the future of Nigeria, if one
considers the importance of computer and Internet literacy as the impetus for development and academic
relevance in the world, as previously argued by Bamiro et al. (2005) and Bussiek (2005).

With reference to the availability of Internet services, the table also indicates that all respondents agreed
that Internet services were available for their use within their institutions, accessible either from Internet
centres on their campuses or from their offices.

Table 2. Extent of Computer Literacy and Internet Availability by Institution

Computer literacy by Institution
Are you computer literate? AU SU Total Percentage
Yes 98 104 202 94.4
No 8 4 12 5.6
Total 106 108 214 100
Internet availability by Institution
Avre Internet services available for your use in your | AU SsuU Total Percentage
Institution?
Yes 106 108 214 100
No 0 0 0 0
Total 106 108 214 100
Source: Field Survey, 2023

In confirmation of this, a junior male lecturer from AU who had access to Internet services said: | have
access to Internet services in my university here and | believe that computer literacy and Internet usage
is very important for any serious-minded academic, especially in this age and time. Internet services
have made our work easier. Now, one can explore information and share ideas with other scholars in the
world. I have been using the Internet for the past five years and the difference is clear now that | am a
lecturer and a researcher (Male/2023).

It is important to note here that all the ICT staff of all the study universities that were interviewed agreed
that academic staff had access to Internet services; as they either came to the ICT centres to browse or
were able to browse in their various offices if there was no system breakdown or server problems.
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Estimated Hours Spent on Internet Services Weekly

Table 4 presents the estimated number of hours utilised weekly for browsing the Internet by respondents
in their different ranks. Note: The senior category is made up of Professors, Associate Professors and
Senior Lecturers. The middle-ranked category consists of Lecturer | and Lecturer 1I, while the junior
category is made up of Assistant Lecturers.

The table portrays that junior academic staff (67.2%) spent relatively more time using Internet services
(that is, 16 hours and above a week) than middle and senior academic staff. This finding begs the
question, could the reasons for this be that junior academic staff are eager for promotion and career
advancement and are therefore more disposed to spending more time on the Internet in their research
and teaching assignments than their middle and senior-level colleagues?

Table 3. Estimated Hours Spent on Internet Services Weekly by Academic Ranking

Hours Spent on the Internet Per Week
Categories 0-5 hours Low 6-10 hrs 11 hrs High Total
(%) Moderate (%) (%)

Senior 31 (44.8) 19 (27.5) 7(10.4) 57
Middle 38 (45.4) 35 (43.3) 19 (22.4) 92
Junior 6 (9.8) 18 (29.2) 41 (67.2) 65
Total 75 (100) 72 (100) 67 (100) 214
Source: Field Survey, 2023

A female Senior lecturer from SU clarified this contention by stating that junior lecturers were more
inquisitive and more adventurous in the use of Internet services for research purposes than their senior
counterparts. To strengthen her argument she said:

Junior lecturers are supposed to be more inquisitive and more adventurous in the use of Internet services
for research purposes than the senior ones. You know, a professor may not necessarily engage Internet
services in order to publish papers for promotion. If at all he needs to get anything from the Internet, he
simply requests for the assistance of junior lecturers. But on the other hand, the junior lecturer wants to
explore every opportunity to increase their paper publications and output because they are desperate for
promotion and career advancement. (Female/2023).

A Professor from AU further alluded that the reason for the involvement of more junior academic staff
in Internet services than their senior colleagues, was a function of what he called a generational gap.
According to him:

...there is a generational gap. I didn’t see any computers until decades after I had finished my Masters.
Most of us, especially professors, have already completed our Ph.D. and even become professors before
the emergence and popularity of Internet usage in this part of the world. But for those who studied
abroad, they may have acquainted themselves with the Internet overseas. So, those of us here find it a
little difficult to go through the rigour it takes to learn computer and Internet use now. Meanwhile, most
junior academic staff who are also younger in age came into academia at the time information
technology has become widespread. (Male/2008)

However, a professor from the same university disagreed with this position. She argued that the late
arrival of the Internet for senior academics notwithstanding, since Internet facilities have been found
very useful in sourcing material for research and academic purposes, senior lecturers, including
professors, just have to embrace it. In her comments she said:

Personally, I wouldn’t subscribe to the view that since the professors have reached the peak of their
career, most of them no longer use Internet services for academic purpose. For instance, | am a professor
and | want to tell you that I typed my Ph.D. thesis by myself because | learnt how to type many years
ago before the emergence of modern computers. So, when computers came on board, it wasn’t difficult
for me to adjust. Even up till now, | still browse the Internet myself and type most of my documents
myself. The fact that we are professors does not stop us from carrying out research and keep writing
papers. As a matter of fact, writing papers is easier now than in the past because all the materials you
need are there on the net. So it is intellectual laziness that will make a professor think that since he or

20



International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tlirkiye

ICONIITECHII
JOURNAL
ISSN 277-7270

she has become a professor, Internet facilities should be left to the younger ones who are struggling to
be promoted... everybody should therefore embrace it. That’s the situation in Western countries
(Female/2008).

Thus, to an extent, the findings corroborate the position of Jagboro (2003) and Oduwole (2004) who
found that junior members of academic staff spent more time in the utilisation of Internet services than
senior members. Although, like one of the interviewees revealed, some senior lecturers were as
computer literate and aware as their junior colleagues and used the Internet services for their teaching
and research tasks.

Research Output Prior to the Use of Internet Services

Table 5 shows the percentages of research output of respondents, three years before they began to access
and utilise Internet services. The results showed that their output was low, especially for those who
published between 0 and 5 books (84.4%), 0 and 5 Chapters in Books (82.2%), and 0 to 5 Technical
Reports/Monographs (76.2%). Those who recorded moderate output published bet 6 to 11 Journal
Articles (43.4%) and attended 6 to 11 conferences (33.4%).

Table 4. Research Output of Academic Staff Prior to the Use of Internet Services

Publications Within Three Years Prior to the Use of Internet Service

No. of Publications/ | Books | Chapters in Technical Refereed Journal Number of
Conferences Books Report/ Conference | Article | Conferences
Attended Prior to Monograph Proceeding Attended
Internet Usage S
0-5| 84.4% 82.2% 76.2% 70.2% 26.2% 46.1%
6-10 | 15.5% 17.4% 23.6% 29.3% 43.4% 33.4%
11 and above | 0.1% 0.4% 0.2% 0.5% 30.4% 20.5%

Source: Field Survey, 2008

Respondents identified certain factors that weighed against their efforts to increase research output. Such
factors included: fear of rejection of articles for publication (56.7%), lack of funds (72.6%),
unfavourable university guidelines and policies on promotion (53.7%). This result confirms the findings
of Olukoju (2002) who also identified some reasons for the decline in research and publishing in
Nigerian universities. According to him, the economic and political crisis that befell the country in the
1980s culminated in the adoption of the Structural Adjustment Programme (SAP) in 1986, which
impacted negatively on the financial status of many academic staff, thus also negatively affecting their
research and publishing efforts. While some academics fled the country and pursued careers overseas,
others undertook other vocational pursuits in an attempt to achieve material survival and financial
security.

A senior lecturer in one of the study universities lamented about the deplorable state of Nigerian higher
institutions. In his words:

Not that Nigerian academics are not brilliant, neither can | say that those abroad write better than us, but
our working conditions here are very poor. Take for instance, you come to the office only for you to
discover that there is no electricity for you to work with, and even if you have a deadline to meet in
sending a paper for publication, you may not have electricity to type the paper not to talk of sending it
via the Internet.... (Male/2008).

The next section highlights the difference in research output after the implementation of Internet
services.

Research Output after the Implementation of Internet Services

Table 5 indicates the publication output of respondents with the advent of Internet services. As argued
earlier, it can be seen that there is an emphasis on journal article publications, as 54.3% of the
respondents indicated they had published between 12 journal articles and above with the aid of Internet
services, in contrast with insignificant numbers of those that had published books or had chapters in
books (0.2% and 0.8% respectively). Most of the respondents in the course of their in-depth interviews
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confirmed that their universities emphasised journal publications because of the associated peer review
process, unlike books or chapters in books, which might not be subjected to the same review process.
On the whole, when comparing the research output of respondents before (Table 6) and within three
years of the introduction of Internet services (Table 6), the data indicates that respondents’ research
output increased with the advent of Internet services more than the era before Internet services/tools
emerged.

Table 6. Research Output with the Use of Internet Services

Publications Within Three Years as a Result of Utilization of Internet Service

No. of
Publications/
Conferences
Attended Use of
/Times Used Internet
Internet Technical Refereed Number of Materials
Materials for Chapters | Report/ Conference | Journal | Conferences | for
Teaching | Books | in Books | Monograph | Proceedings | Article | Attended Teaching
0-5|826% | 71.2% 56.2.% 68.2% 9.1% 26.0% 0.4%
6-10 | 17.2% 28.% 35.6% 13.4% 36.8% 12.4% 25.4%
11 and above | 0.2% 0.8% 8.2% 18.4% 54.3% 61.6% 74.2%
Source: Field Survey, 2023

Furthermore, Table 6 shows that the advent of Internet services and tools increased the volume of
respondents’ research output in the following ways. For respondents who had more than 12 publications,
chapters in books rose from 0.4% to 0.8%; technical reports and monographs rose from 0.2% to 8.2%);
refereed conference proceedings rose from 0.5% to 18.4%; journal articles rose from 30.4% to 54.3%,
while the number of conferences attended also increased from 20.5% to 61.6%. This phenomenal
increase was attributed to the use of Internet services, tools and technologies. In fact, 74.2% of
respondents admitted they relied more on Internet materials for the pursuit of their research publications,
conference notifications and for teaching and career advancement generally.

Other factors have also been found to affect the research output of academic staff. Data from the in-
depth interviews indicated less emphasis is placed on the publication of books in Nigerian universities
than might otherwise be the case elsewhere. In fact, some university policies stand against the production
of books by academic staff, because some academics have made buying their own books a basis for
extra marks, with the result that this practice is seen as a form of exploitation of students. The reading
culture of students in higher institutions in Nigeria is also said to be very poor (Ololube 2002), thus
making any attempt to publish books virtually impossible under the circumstances. It is likely therefore
that junior academics within the study institutions do not bother to spend unnecessary time in writing
books and monographs that might never be bought or considered for their promotion.

To substantiate the finding that academics now focus more on journal articles for promotion and career
advancement purposes, a Lecturer from SUK remarked in the course of the in-depth interview that:

What is the point trying to publish a book that will take many years and which may not be accepted by
the authorities if you didn’t publish it with a reputable company? As a matter of fact, no matter how
good the book may be, it will be equated with only one journal article of may be 10 to 15 pages. In my
former university, the University of Ibadan, for the purpose of promotion, a book is regarded as a
publication if it is more than 80 pages, cover excluded, and it must be published by a reputable
publishing firm (Male/2023).

It is important to note, however, that many journal editors in both Nigeria and abroad charge assessment
fees before they accept any article for review (Olukoju 2002). This means, therefore, that despite some
articles meeting the criteria for publication, without the necessary assessment fee such articles might
never be published. A junior lecturer from AUK corroborated this view:

22




International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tlirkiye

ICONIITECHII
JOURNAL
ISSN 277-7270

...the use of Internet, no doubt, has affected my research pursuits in the sense that I now have free access
to materials and information with which | have been able to put together some articles, but yet | have
not been able to publish any of them because before any of such articles could be accepted you will be
asked to pay a certain amount of money and if you don’t have that money at that time, it means your
article will be rejected even though it is a good one. Another reason is that | am a bit discouraged because
my papers were constantly being rejected in the places | sent them to. Well, I will not give up. I will
continue to do my best (Female/2023).

The study further revealed that the Internet has helped many academics to know when and where
conferences are to be held. As an example, a senior respondent from CU said that he had a particular
package in his computer called “Conference Alert” and that wherever and whenever there were
conferences to be held in any part of the world, he would be informed with the help of the alert. Thus,
Internet services have helped to increase the awareness of respondents about conferences.

Factors Affecting Research Output

The survey considered different factors which affected the research output of respondents, both
positively and negatively (see Table 7). The results indicate that 75.6% of respondents identified the
search for knowledge and the need to extend the frontiers of knowledge as the primary rationale for their
research efforts. The desire for promotion (64.3%) was another important motivator, followed by access
to local and international grants (51.7%) and personal motivation (45.2%).

A total of 16.8% of respondents believed all these factors combined provided the motivation for their
quest for research output.

Table 7. Factors Affecting Research Output

Questions Responses
What are those factors that positively affected Yes No Total N (%)
your research output? Frequency (%) | Frequency (%)
Personal Motivation 97 (45.2) 117 (54.8) 214 (100
Desire for Promotion 138 (64.3) 76 (35.7) 214 (100
Contribution to Knowledge 162 (75.6) 52 (24.4) 214 (100
Access to Local/Int'l Research Grants 111 (51.7) 103 (48.3) 214 (100
All of the Above 36 (16.8) 178 (83.2) 214 (100
What are those factors that negatively affected Yes No Total N (%)
your research output? Frequency (%) | Frequency (%)
Fear of rejection of articles for publication 121 (56.7) 93 (43.3) 214 (100
Lack of funds 155 (72.6) 59 (27.4) 214 (100
Unfavourable University policies/ guidelines 115(53.7) 99(46.3) 214 (100
on promotion
All of the Above 15 (6.9) 199 (93.2) 214 (100
Source: Field Survey, 2023

The main factors which had a negative effect on academics' research output were identified as: a lack of
funds (72.6%), a fear of rejection of articles for publication (56.7%) and unfavourable university
policies/guidelines on promotion (53.7%). A senior academic in one of the in-depth interview sessions
held during the course of the research project, empathised with junior lecturers who were mostly at the
receiving end of the rejection of their articles. This senior lecturer advised the junior academic staff not
to give up, but to persist as success came with persistence. In his words, he said:

Well, we know that it is not an easy thing to remain focused as an academic. There are a lot of challenges
and distractions along the way. It is not every article that would be accepted for publication from the
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beginners. One has to persist without getting discouraged easily. So, my advice for upcoming academics
is for them to stay focused, work harder and be disciplined. They should learn to follow the example of
successful colleagues, ready to observe and practise what they see especially for those that are worth
emulating (Male/2008).

Other respondents (6.9%) claimed that a combination of the identified factors affected their research
output negatively.

ABSTRACT

This study has investigated the influence of the utilisation of Internet services on teaching and research
output among academic staff in two private universities in North-Western Nigeria. The study also
investigated the following specific objectives: the extent to which academic staff of selected universities
embraced computer literacy and utilised Internet services; the extent to which the use of Internet services
affected teaching and research outputs (publications and conference attendance) of academic staff of
study universities; and the factors that might affect the utilisation of Internet services as well as research
output of respondents.

From the research, it was highlighted that computer and Internet technologies have become an integral
component of academic life in these two private universities. In fact, as identified by the respondents in
this study, academics may not be able to carry out in depth, robust, relevant and internationally
recognised research works without the aid of the services that the computer and Internet offer. Hence,
the findings of the research showed that the respondents’ self-assessed level of computer literacy
(94.4%) and accessibility to Internet services (100%) were high. This finding confirms the impression
that the academic culture in Nigerian universities is presently tilting towards global academic best
practices, as much emphasis is now being placed on research activities with the aid of information and
communication technology.

The study further revealed that academic staff from the sampled institutions made use of computers and
Internet services mostly for academic purposes — notably for statistical analysis, word processing and
Internet browsing for materials for teaching and research works. The Internet was found to have aided
the respondents in sending and receiving email, obtaining and participating in peer group paper review,
having access to databases which were not available in their campus libraries and sharing of ideas on
the Internet.

However, the study also showed that certain factors such as academic ranking (senior, middle or junior);
inconsistent servers, power interruptions and a lack of funds, affected the level of Internet utilisation.

The study further revealed that the utilisation of Internet services aided the respondents to publish their
works (54.3%), to attend conferences (61.6%) and to improve both the quality of their teaching (74.2%)
and the quality of their research output (79.1%). Furthermore, respondents recorded an improved
research output in terms of books, chapters in books, monographs and journal articles, from when they
began to use Internet services compared to their research output prior to the implementation of
computers and Internet services at their institutions.

Respondents (72.0%) identified a lack of funds (72.0%), unfavourable university guidelines on the
promotion of academic staff (53.7%), and a fear of rejection of articles for publication (56.7%) as factors
that affected their research output. It was also observed in the study that journal articles were the most
frequent form of academic output than other such pursuits, for example, books and chapters in books.
The reason for this disparity was attributed to the fact that journal articles carried more weight and
attracted higher grades during promotion exercises. In the case of academics, individual traits and
environmental factors, as well as differences in perspectives and other social constraints, informed the
extent to which they utilised Internet services and for different purposes. These factors also influenced
the type of research output they concentrated on (books, chapters in books, monographs, journal articles
or conference attendance).

While some academics placed great value on the role of Internet services on their teaching and research
output, others, especially many in the senior rank (professors) who had already reached the peak of their
career, did not see the need to pursue the Internet, neither did they feel the need to publish their works
as much as those in a more junior ranking. In this respect, the junior and middle ranked academic staff,
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were found to be more motivated in browsing for materials on the Internet for promotional advantages
than for scholarship purposes. These choices were based on how they perceived their situations and
goals in the university system.

The study, especially from the in-depth interviews, showed that Internet services gave academic staff of
these selected universities greater access to collaborative research works, rigorous peer review processes
as well as inclusion of their published works in academic journals and on the Internet, which all led to
international recognition and enhanced reputations.

CONCLUSION

In conclusion, the current study found that most academic staff of the study universities professed to be
high Internet utilisers. Furthermore, the study found that ground-breaking research work and effective
teaching were done more as a basis for promotion and career ascent, than on the basis of scholarship or
contribution to the expansion of knowledge frontiers. Thus, many of the respondents saw Internet
resources as a way of improving their research outputs and teaching on one hand, while on the other
hand enhancing their career prospects within their institutions. Consequently, academics within the
universities of study were driven by the desire to attain high career prospects and also to meet
internationally accepted academic standards. Nevertheless, the adoption and consistent utilisation of
Internet services as this study has shown has the potential to greatly improve and contribute immensely
to effective teaching and increased research output among academic staff of these universities if
sustained.

This new century and the third millennium have been termed the information age, and present-day
society is often regarded as the information society. Further, it has been shown previously that
information and communication technology, particularly Internet services, can have a tremendous
impact on the gathering, processing and dissemination of relevant information in various aspects of
human endeavours and the economic and social development of countries, as well as among academic
communities all over the world. Excellence in tertiary education in Nigeria will be determined by the
quality of teaching and research outputs coming from its universities. As the current study has shown,
these outputs may very well be dependent on the proper utilisation of Internet services and technologies.

Much further study in this area is required to analyse the effect of Internet services on the teaching and
research of academic staff within state and federal universities in Nigeria. In particular, further study
could help to identify the constraints inhibiting such institutions in their utilisation of Internet services
to further their teaching and research objectives. Such research could help not only to identify new
strategies regarding how to effectively utilise Internet services for teaching and research in Nigerian
universities, but also how to overcome any shortcomings — both individual and institutional — which
currently exist.
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ABSTRACT

Computers and information communication technologies in general are playing a very vital and
important role in the information age. They deeply impact in many or almost all areas of life,
undoubtedly, in the area of education to improve the quality of teaching and learning as well as practical
training. Computer technology should be used to reform the teaching methods and curriculum program
and the author also present a report on the usage of computer in the field of education. Various resources
and technologies have been used to improve the quality of the education system. Prospective teachers,
as well as teachers in-service, must aware about the impact of computers in the field of education as
well as their subject area to make learning effective. Computer can be used in education by three
different ways such as “As a teacher”, “As a learner”, and “As an assistant”. Computer has become an
important part of every walk of life such as on campus, at home and in office. Computer and related
technologies have been used in distance learning through various ways such as Teleconferencing, video-
conferencing, audio graphics, Teletext, video text, multimedia and hypermedia, e-books, online
database, online discussion, on-demand call in course etc. This will help teachers to know the integrated
technologies helps in and outside their classroom teaching. This paper will discuss the various usages
of computers which make effective teaching and learning as well as a training process.

Keywords: Computer, Education system, learning, teaching, ICTs (Information and communication
Technology).

INTRODUCTION

This is the era of information technology (IT) . Nowadays, every aspect of our life is connected to IT.
Huge usage of IT is emerging in all over the world. Although, use of information and technology is
spreading its impact in every field of life. But, it impacts significantly in the field of education to make
the learning process interesting as well as successfully B. Bhattacharjee and K. Deb (2016), According
to J. T. Fouts(web), the first use of the computer in 1970 into the education field. But, now computer
and its technology almost use in every educational institution across the world. According to Sahin and
Thompson (2016), there is frequent use of the technology in the various fields such as research,
marketing, business, banking, administration etc. but the frequency of IT use is not much in an education
system. But, today, use of IT in an education system has been received more attention for improving the
standard of learning as well as teaching. Various resources such as computer, internet, broadcasting
technologies are being used to improve the education system M. I. Majoka, S. Fazal, M. S. Khan
(2013).1n earlier days, teachers were not much aware of the need of bringing IT as an essential part of
their day to day activities. Moreover, it was impossible to do study in foreign universities without going
over there. But, today’s scenario is completely changed. IT makes it possible by wusing various
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technologies such as online education, distance education, Computer Aided Courses etc.in the field of
education. No doubt, computers have become essential for everyone in every field. Teachers now started
using technology like smart classes, LCD projectors, EDUCOM, Laptops, memory sticks in their
classroom to make effective learning process. Haddad et.al.(2002) identify the five levels of
technologies which are used in education such as presentation, demonstration, drill and practice,
interaction and collaboration.

Expansion of the use of information technology gives us many favourable circumstances in tutoring-
teaching and educational management abilities. The effective use of IT resources such as virtual
classroom has the great potential to allow for participate the audience fromall over the world D. Geladze
(2015).Moreover, IT allows making the students as well as their parents to participate in the modern
educational process. Education system can be effective by using the various technologies such as e-mail,
multimedia, internet etc. Some educational documents like NCTM 1989, 2000 encourages the teacher
to use the IT in their daily activities. There is a huge gap between the way of using the computer today
or in earlier days in education system. In earlier days, computer and related technology were used to
improve the basic skills of the students. Evaluation of the students was also based on standardized test
scores or other traditional measures. Traditional computer education was based on the only traditional
curriculum. But, nowadays, computer and its related technology have dramatically changed the
education system.

Fig.1 shows the relationship between the use of computer and student achievement:-

Traditional use of computers

e Part of classroom \ Standardized Tests

e Traditional curriculum ¢ Traditional Measures of achievement

e Traditional Teaching e Basic skills and knowledge
D

Fig.1. Relationship between computer and traditional education[2]

Today, the use of computer and its related technologies has expanded in education system to fulfil the
following purposes:-

» Used as traditionally to teach, practice writing

* Used to provide simulation and real- world environment to improve cognitive thinking
* Used to enhance the communication through Internet and communication media

» Used as productivity tool such as spreadsheet, databases, word processor etc.

Fig.2 shows the relationship between the new use of technology and new learning environment

Computer and related New learning environment New Student outcomes and
new technologies || * Student centric education Assessment standards

¢ Computer as a tool * Standard test

e Project based learning

A 4

Fig.2. Relationship between the new use of computer, new learning environment and new student
outcomes [2]

There are other more benefits of using computer in education are as following:-

» Computer can improve the student learning and basic skill area.
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» Computers not only improve the learning process, it also increases retention of the students.
+ Effective and adequate teacher learning is an integral element of the successful learning program.
ROLE OF COMPUTER AND INFORMATION TECHNOLOGY(IT) IN EDUCATION

In earlier days, computers were used in the classroom to teach the basic skills and provide the knowledge
of computer as per the curriculum. For example, word processor was used to improve the writing skills
of the students. Moreover, students were evaluated on the basis of standardized test scores or other
traditional measures to assess the student’s achievement Computer and its technology has been
performed various roles such as tutor, surrogate teacher etc.in different field of education. It changed
dramatically in the nature of way of teaching has been used in classrooms. Its technology has proved
very successful in education management applications like planning, data analysis etc[2].According to
J. T. Fout[2] ,the first computer was introduced into the field of education as students and teachers
learning program”. Thereafter, learning process was improved by software sophistication and instruction
design and it is still in progress. According to Y.Bo (2011), computer technology should be used to
reform the teaching methods and curriculum program and the author also present a report on the usage
of computer in the field of education. According to Li. Yumei(2012), computer can be used in education
by three different ways such as “As a teacher”, “As a learner”, and “As an assistant” and author also
describe each role in detail. Broadly, one can consider the following roles of education where computer
has been effectively used as shown in Fig.3.

Application Areas of
computer in Education

|
! l l

[ Computer Aided Learning } [ Distance Learning } Online Examination

Fig.3. Different roles of Computer in Education
2.1 Distance Learning

Computer has become an important part of every walk of life such as on campus, at home and in office.
Computer and related technologies have been used in distance learning through various ways such as
Teleconferencing, video-conferencing, audio graphics, Teletext, video text, multimedia and
hypermedia, e-books, online database, online discussion, on-demand call in course etc H. Rahman,
(2014).Virtual classrooms play an important role in distance learning. Students can raise their doubts
and teachers can provide the solutions without going to one’s place[retrieved from www.byte-
notes.com/uses-computers-various -fields.].

The following are the different benefits of using technology in distance learning:-
* Cost effective

* Independent of time and place

* Quality education through results access from mass product of course material

+ Simultaneously a lot of students can be benefitted
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2.2 On-Line examination and monitoring

Online examination and monitoring system have completely changed due to the development of modern
education technology. These systems ensure about the fairness and impartiality in the examination P.
Guo, H. F. Yu and Q. Yao (2008).Various researchers Ketwal, S.Bhadke, A. Gunjal and P. Biswal,
(2016) and S.K.Singh and A.K.Tiwari,(2016) have been developing online examination system based
on web. Today, various exams like GRE, GMAT, SAT, CCNA, MCSE and much more have been
conducting computers in all over the world. There are following benefits of using the online examination
and monitoring systems:-

* Security

+ Fairness and impartiality

+ Save time and cost

2.3 Computer-Aided Learning

Today, computers have improved the quality of teaching and enhance the learning process with the help
of various tools such as multimedia projector, PowerPoint presentations etc. Traditional methods of
teaching can be monotonous, boring and students start getting frustrated. But information technology
make learning process more interested through games, animated graphics etc. There are the following
benefits of computer-aided learning:-

* Interest and motivation

* Individualization

* Compatible learning style

* Optimal use of learning time

* Immediate feedback

« Error analysis

* Repetitive practice

* Pre-determined to process syllabus
CONCLUSIONS

Computer and its related technology have completely revolutionized our lives. Now, information
technology is important in every walk in life. Undoubtedly, computer and information technology great
impact in our education system. Various technologies have been used to improve the teaching and
learning process. Information technology makes our education system interested and effective. Students
can learn better without getting bored and frustrated. This paper presents the current scenario of
information technology based education system
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ABSTRACT

Graphs are discrete structures having nodes and edges. Many graphs vary based on either directions of
edges or number of edges. They may have connected identical nodes where loops are mostly permitted.
Graph models have wide applications in almost all branches of Sciences and Engineering technologies.
Graphs demonstrate, for example, the competition between distinct ecological classes that influences an
institution and the outcomes of round-robin tournaments. The graphs might be used to replicate personal
friendships, telephone talks between telephone numbers, research collaboration, website linkages, road
maps, and the tasks allocated to organization staff. Graph spectra contain a significant amount of
combinatorial knowledge regarding the provided graphs. Several directions have been studied in recent
years. So far, the power graph is the latest study. The power graph P(G) of a finite group G is the graph
where G is its node-set. Two different nodes are being connected in P(G) if and only if one is an integer
power of the other. This thesis discusses specific spectral properties of graphs, that is, the power graphs
of gyrogroups. This paper presents the characteristic polynomials and spectral radii of the power graphs.
In this paper, we also examine the Laplacian, signless Laplacian, and normalized Laplacian spectrums
of the graphs. Moreover, we discuss the newly established spectra, such as the Aa-spectrum and the Ao-
Laplacian spectrum of the power graphs over the mentioned groups.

Keywords: Graph Theory, Power Graph, Gyrogroup and Laplacian spectrum
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ABSTRACT

Herbivore-induced plant volatiles (HIPVs) are a diverse group of secondary metabolites that plants
release into the atmosphere when they are attacked by herbivores. HIPVs can act as infochemicals that
convey information to various biotic agents, such as natural enemies of herbivores, conspecific and
heterospecific plants, and soil microbes. HIPVs can also modulate the behavior and physiology of
herbivores, either directly or indirectly. Through these complex and context-dependent interactions,
HIPVs can have profound ecological implications for the organization and dynamics of plant and animal
communities, as well as the provision and maintenance of ecosystem services. This review synthesizes
the current state of knowledge on the role of HIPVs in community ecology, emphasizing the underlying
mechanisms, adaptive functions, and ecological outcomes of HIPV-mediated interactions. The review
also identifies the challenges and opportunities for advancing the field of HIPV ecology, such as
integrating molecular and ecological methods, exploring the evolutionary history and variation of HIPV
interactions, and assessing the impacts of global change factors on HIPV production and perception.

Keywords: herbivore-induced plant volatiles, infochemicals, plant-herbivore interactions, community
ecology, ecosystem services

33


https://orcid.org/0000-0002-6132-6288

ICONIITECHH
JOURNAL
ISSN 2747-7270

International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tiirkiye

A NOVEL DESIGN AND DEVELOPMENT OF A TEST RIG FOR VAPOUR
COMPRESSION REFRIGERATION SYSTEM (VCRS) USING NANOFLUID-ZEOTROPIC
MIXTURES

Ekpenyong Akanimo UDOFIA

Department of Welding and Fabrication Engineering, Akwa Ibom State Polytechnic, Nigeria

ORCID ID: 0000-0002-7642-3451
Fidelis Ibiang ABAM
Department of Mechanical and Aerospace Engineering, University of Calabar, Nigeria
ORCID ID: 0000-0001-6794-0118
Aniekan Essienubong IKPE

Department of Mechanical Engineering, Akwa Ibom State Polytechnic, PMB. 1200, Nigeria.

ORCID ID: 0000-0001-9069-9676

ABSTRACT

The quest for refrigerants that can yield optimum performance during service condition led to the
novelty in this research paper which embroils state-of-the-art design and development of a refrigeration
test rig operating on vapour compression refrigeration cycle. The system was developed with animated
metal sheet while polystyrene was used for absorbing heat generated between the cabinet and the system.
The cupboard was suitably fortified to decrease heat loss to the surrounding. The test rig system was
built to the preferred dimension and form. The study experimentally investigated the performance
characteristics of nanofluid-zeotropic mixtures eco-friendly refrigerants. The design analysis was
limited to components sizing and heat losses. Measurements of the global parameters were carried out
at the compressor inlet and evaporator exit region in the range of 11 and 16 °C. Eleven samples of
different mass volume fraction in % composition were used. The results obtain showed different effect
that each concentration had on these parameters based on the individual concentrations mixtures such
as optimum coefficient of performance (COP) which was calculated as 3.10 at (011) composition. Heat
rejected via condenser and work done on compressor was obtained as 30.74 kJ/kg and 2.05 kJ/kg. It
further revealed that (011) zero gram TiOg, 7.5 g-Al,O3/Cu0, (112) 3.75 g-TiO2/Al03 and 7.5 g-/CuO
concentration mixtures enhanced performance of the cooling process with better efficiency and
maximum COP in all conditions considered in the study. Hence, the maximum power coefficient,
cooling capacity, and COP increased by 13.51%, 5.78%, and 10.33%, making the developed test rig a
viable option for vapor compression refrigeration systems.

Keywords: Refrigerants, Refrigerator, Nanofluid-zeotropic mixtures, coefficient of performance.

1. INTRODUCTION

In eateries’ centers, homes, workplaces, occasions, humans desire taking cold water, drinks as well as
fruits in a cold setting rather than in moody atmospheres. According to Vuppaladadiyam et al. (2022),
refrigeration is the surest and superlative means of getting these chilly items done. This mechanical
system operate on the vapour compression method, which uses a flowing refrigerant that go into a
compressor at stumpy pressure vapour before being compressed further. This high-pressure superheated
vapour is expelled from the compressor after it has been compressed and heated, the refrigerant releases
its concealed heat into the nearby condensing channel, which is often air or liquid. The condenser is
responsible for cooling the refrigerant vapour, which then condenses and liquefies. To do this, the liquid
refrigerant is driven through an expansion valve into a significantly lower pressure area.
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As times goes on, some of this refrigerant were found to be highly flammable and some extremely toxic
and corroded and had damaging effect on the ecosystem because they contain chlorine molecules.
Hence, these awake the need to search for new and better eco-friendly refrigerants that possess excellent
heat transfer characteristics, and energy-efficient in the face of this looming energy resource crisis
according to Said et al. (2016).

Now attention is focusing on developing novel mixtures that ensure the same features as the phase out
conventional refrigerant by the Montreal and Kyoto Protocol. Recently, nanotechnology has given rise
to the improvement of a new trend of heat transfer fluids called nanofluids. Such development has grown
to include nanorefrigerants, which consistently enhance refrigerating systems' operating efficiency.
These mixtures are blend by string up nano-sized particles (1-100 nm) in choice liquids which resulted
to having greater thermal conductivity than the base fluids.

Nevertheless, the second law-exergy analysis stands a potent way in the plan-enhancement, and
performance assessment of energy patterns. This examination aids to know openly irreversibility
impacts from energy consumption system, and allows determining different exergy losses in various
sections, so as to carry out optimization enhancement and efficiency. However, selecting an ecofriendly
refrigerant has become a global concern now. As a result, the concept of using zeotropic mixtures as a
refrigerant raises some novel concerns about the operation of vapour compression systems. Accordingly,
the current work seeks to design a sizeable test rig to experimentally study the influence of varied
zeotropic mixtures on the performance of a nanofluid refrigerant in a VCRS.

A research conducted by Akilu et al. (2017) with Nano combination between (TiO2/CuQ)/ethylene
glycol opined that thermal conductivity and viscidness of nanoparticle suspensions were quantified
relative to volume fraction and nanoparticles temperature. Results obtained demonstrated that particles
viscidness and thermal conductivity are vastly reliant on the volume application of nanoparticles and
temperature. While compared with ethylene glycol at 40.4°C, an improvement of 16.7% and an increase
of 80% were obtained at 2.0% vol concentration.

Ziegler and Alefeld (1987) proposed an in depth exergy study of a definite VCR cycle. R502, R404A,
and R507A were studied using a computer model to determine the COP, exergy destruction, exergetic
efficiency, and efficiency flaws. Findings indicated that R507A is a more effective alternative for R502
than R404A in this study. For the refrigerants considered, the efficiency defect in the condenser is the
greatest, while the efficiency defect in the liquid vapour heat exchanger is the smallest.

Bukola and Bolaji (2015) identified a viable alternative to R22: R152a/R125/R32. It was necessary to
construct a computer code using a package known as (Yet-REFPROP NIST 5.0) to conduct a
proportional examination of the thermo-physical characteristics via refrigerant performance of the new
blend in comparison to R-22. When this new mix was dropped into residential air-chiller that was
initially built for R-22, it worked perfectly. Both the calculations and the experimental findings indicated
that this new mix might stand considered as a primary replacement for R-22 in a wide range of
applications with minimal risk.

Chu et al. (2020) conducted a theoretical studied dealing with an exergy investigation of a VRS. Results
revealed that the best COP and exergy efficiency were obtained when the system was operated with the
R134a refrigerant, but the worst values were obtained when the system was operated with the R407C
refrigerant.

This paper is aimed at performing an experimental investigation of hybrid nanofluids-zeotropic mixtures
in a VCRS using exergy tools. The objectives are to: design and development of a VCR test rig;
determine different zeotropic mixtures concentration in (contents and sizes) for HFC nanofluid
refrigerant and evaluate amongst others, best operating mixtures for optimum performance of the VCRS.
The rationale behind using this novel mix yielded a tremendous enhancement on the global parameters,
as well as a reduction in energy consumption, environmentally friendly, compared to the conventional
(phase out) refrigerants. The scope also includes measurement of some global parameters along the inlet
and exits axis. Areas which were not covered in this work include leak analysis and flow pattern.
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2. MATERIALS AND METHODS

The following were the materials used for this study: galvanized/ aluminum plate, cork board 3cm angle
bar, hybridize-nanofluids zeotropic mixtures, as refrigerant, “4Hp rating compressor, Polystyrene, Fan,
Pipes and hose, evaporator, capillary tube, condenser. These materials were locally obtained while nano
materials were ordered from dealers from Lagos. The main compartment-cabinet contains other
divisions with firmness and ergonomics in mind.

2.1. Design Concept

The design concept behind the VCRS is that the refrigeration processing system comprises of
refrigerator cabinet chamber, compressor, condenser, evaporator, capillary tube and the refrigerant
piping. The system works in two manifold ways, high and low pressures, the function stage are
determined via freezing supplies rate. Assumptions made are as follows:

i.  Stable-state flow process in individual parts
ii.  The mass flow rate varied from each experimental run
iii.  The working fluid has varied percentage composition throughout the cycle
iv.  Zero pressure and negligible heat losses
2.2. Surface Area and Volume of the Refrigerator Cabinet

Based on the kind of load that will be supply, a rectangular cross section frame with 552 mm width was
selected to avoid underestimation. The framework and 3D exploded view of the refrigerator chamber
cabinet is shown in Figure 1
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Where W = width of the frame = 552 mm, H= body height = 615 mm, L = length = 605 mm
Figure 1. Configuration of the refrigerator chamber cabinet frame

The volume capacity of the refrigerator cabinet chamber (Vrcc) is given by Equation 1 (Akintunde
2015).

Vree = length x width x height. (L X B X H) 1)

Surface area of the refrigerator body is divided into external surface area of the refrigerator metal part
(Spe) expressed in Equation 2 and internal surface area of the refrigerator metal part (Spi) expressed in
Equation 3.

Spe = [2(bele)] + [2(hele)] + [2(hebe)] ()
Spi = [2(bi1)] + [2(h;l)] + [2(h;by)] 3)
The volume of the internal cooling compartment (Vicc) according to Equation 1 is given as:
Vice = height x width x length = (575 mm x 512 mm x 565 mm) = 1652 mm?®, (@)
Total surface area of the refrigerator metal part is given by Equation 5.
St = Spe + Spi + Vice ®)

2.3. Heat Transmission from the Materials
The heat transmission process is given by (Akintunde 2015) Equation 6:

A(To-T+)
qT = [ 1 LxgsLxcboanllixpsi 1] (6)
ho Kgs Kcp Kqi Kps ' hy
From the exterior area, heat generated from the materials is given by Equation 7:
. AT
=2 7
= (7)

2.4. Determination of the System Product Load

From the evaporator jug, mass of H,O = (Density of water x Volume of water). In this case, mass of the
fluid is given by Equation 8.

Meia = P X %XDZXh 8
Where, py, - (1000); D — Diameter of jug = 150 mm; 0.15 m; hy,, — in the jug = 15 mm = 0.015 m.
The heat liberated from the system is given by Equation 9.

Quip = My, 0Cpn,0(AT) 9)

Heat liberated per second; H, /s = Quip (10)

time taken for temperature drop

Experimental time determined to cool the water in 15 minutes = 15*60*60 = 54000 Sec

Qre
HL/S =PB = tq (11)

Safety factor of 10% was added to the overall refrigeration calculated capacity (load). [10% of (1.392
kW) = 0.1392 kW].

2.5. Design of Compressor and Choice
Compressor rate = mass flow rate multiplied by work done by compressor:
=0.5352 * 5800 = 3104.16 W. But 746 Watts = 1 horse power.
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Therefore,
3104.16 W = 22221° — 4. 16 horse power

The compressor work input per kg required was determined using Equation 12, compressor work
consumed using Equation 13, work input to compressor using Equation 14, the power consumed using
Equation 15, heat rejected by the condenser using Equation 16, compressor pressure ratio (Py) using

Equation 17, and energy input to the compressor using Equation 18.
W = (h; — hy)
Wc =m(hy — hy)

Wes = my(hy — hy)

We

wW., =
el Nm*MNe

QCond = m(hz - h3)

P = Pais
Psuc

power *time = p*t

2.6. Design of Evaporator and Selection
Cooling Capacity Q, is given by: Qzyq, = 1(hy — hy)

Q Evap

Evaporator Length: L = —UAT

The flow area of the evaporator is given by the relation: A;,,, = NHw

The wetted perimeter of the evaporator is: P = 2N(H + w)

2.7. Design of Condenser

(12)
(13)

(14)

(15)

(16)

(17)

(18)

(19)
(20)

(21)
(22)

For the condenser design, heat rejected by the condenser was determined using Equation 23, condenser
load using Equation 24, for the air-cooled condenser, the quantity of heat given out is was determined

using Equation 25.
QCond = m(hy — h3)

Q,. = Cooling capacity + effort done by the compressor, Q;. = R + W
Q = AUAT,,,

But Ty = In(AT,/ATy)

(23)

(24)
(25)

(26)
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2.8. Capillary Tube (mhs = mhy)

Refrigeration effect on the capillary tube was determined using Equation 27, mass flow rate using
Equation 28, refrigerating capacity using Equation 29 and the coefficient of performance using Equation
30.

RE=hy; — hy (27)
i = QE = * RE (28)

Q, = (m) * RE (29)
cop = BE _Mazhs (30)

2.9. Experimental Setup
The materials selected for the experimental setup are presented in Table 1.
Table 1. Materials for Construction

SIN | Materials Parts

1 Ankle bar (iron bar 3 cm) Main frame for compressor
2 Galvanized steel Capillary tube mixture

3 cork board material Compressor

4 Polystyrene Inlet and discharge hose

5 aluminum plate Evaporator

6 Drilling machine Condenser

7 Paint and rubber seal Pad lock and key

8 Mild steel casing Electric switch

9 Fan Grill chamber door handle
10 Electrode Pipes and hose

11 Connecting wires

The metal sheets, angle iron bars were marked out based on the required dimensions and cut using
hacksaw. Some materials were welded together. Holes were bored to accommodate bolts and nuts for
fastening process. Holes and uneven surfaces were covered with filler material. Finally, the system was
painted. Experiment was conducted using hybrid Nano fluids-zeotropic mixtures of (HFC-R407C) as a
leading refrigerant replacement and results obtain recorded. A calibrated temperature sensors
(thermometer) used for temperature reading of the choice product. The flow degree of the mixtures and
the energy intake of compressor were evaluated. To vary the heat of the mixtures, a product of definite
size and shape (water) was placed inside the evaporator chamber so as to determine the cooling
temperature as well as the heat of the refrigerant.

The analysis was done via first and second law of thermodynamics in connection with mass and energy
stabilities in all parts. The model is carry out in Minitab 18 from Microsoft Excel ™ through energy,
exergy and blending equations of state. Figure 2a-b shows the pictorial view of VCR test rig developed
with 25 liter capacity cooling space. The test rig used for this experimental study was modelled to work
with R407C blended hybrid mixtures of nanoparticles, consisting of a fan cooled hermitically sealed
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rotary compressor. Eleven different samples ratios of mass fraction mixtures were introduced ranging
from 3.0 g to 15.0 g. Paramount, the device was flushed with ammonia gas and further reins with the
next excess sample prepared mixture to eliminate remnant of the previous mixtures impurities with some
particles in the device that can additionally disturb the whole model. Hence, model is turned on, upon
injecting the proper sample working fluid through charging line; hence compressor and condenser inlet
and outlet temperature and pressure were taking at steady state after 15 min interval by the introduction
of the product.

A digital electronic weighing device of 1gram division was engaged to determine the mass of mixtures
charged in each investigation. Tests were performed after each sample survey with a view to determine:

International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tiirkiye

COP, energy intake, amongst others at ambient temperature fall of the product to its cooling time.

b.

Figure 2. Set-up of the vapour compression refrigeration test rig
3. RESULTS AND DISCUSSION
3.1. Data Presentation

Table 2 shows calculated and measured parametric results for the system under study.

Table 2. Calculated and measured parameters

Nanopar Measured Values Calculated Values

ticles Mean Mean | Mean |RE Qevap| Qcona | We COP | VCC P.
mix cooling | temp Mass | (kJ/kg) | (kd/k | (kJ/kg) | (kJ/kg) (kIIm3) | (kKN/
ratios Time (s) | (°C) | (9) g) m?)
(9)

(001) 19.5 11 223 3.1 1.659| 68.83 | 2048 |0.53 |12.75 0.77
(010) 18 10 2215 |23 1.658{ 9423 [ 1132 | 045 |3455 0.83
(100) 12.5 12,5 229.1 |35 1.65 | 6262 |1.229 |0.69 |21.80 0.75
(011) 14 14 2115 | 121 1.658[ 18.88 | 0.888 |3.10 |56.98 0.35
(111) 18 18 222 35 1.65 | 60.86 |0.648 |1.21 |16.49 0.75
(211) 20 21 2235 |23 1.658| 108.7 |[1.040 |050 |12.89 0.83
(121) 17 17 2042 |1.2 1.65 | 1879 0806 |0.31 |5.61 0.90
(112) 15.5 15.5 2096 |55 166 | 1471 [1.006 |1.41 |2212 0.63
(221) 15.5 15,5 207.8 |47 165 | 52.03 1488 |0.83 |22.15 0.67
(212) 14.5 14.5 207.7 7.6 1.65 | 32.79 1.497 0.59 44.8 0.53
(122) 14 14 1925 |35 1.65 | 6958 [0.881 |0.71 |16.49 0.79
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3.2. Mass Flow Rate

Figure 3 shows the mass flow rate versus evaporator temperature operating with eleven different
concentration fractions ranging from 3.0 to 15g mixtures. Conversely, effective and optimum
performance was obtain during operation with (100) 15g- CuO, zero gram of Al,O3/TiO; refrigerant
charge of 0.236 kg and 0.226 kg greater than with (121) % fraction and (112) sampler in turn. The
cooling outcome (R.E) was boosted owing to rise in mass composition conforming to those obtained by
Ghorbani et al. (2017), and Oyedepo et al. (2017).

0,24 H
0,235 -
0,23 H
0,225 -
0,22 ~
0,215 -
0,21 ~
0,205 -

0,2 -
0,195 -
0,19 T T T T T T T T T T ]

11 10 9 7 5 5 7 9 8 6 5

—&— Mass Flow Rate

Mass Flow Rate (kg/s)

Evaporator Temperature (°C)

Figure 3. Plot of mass flow rate vs evaporator temperature
3.3. Compressor Power Consumption (KW)

It is observed from Figure 4 that hybridization of nanofluid-zeotropic mixtures of TiO2, Al,O3; and CuO
with a less volume fraction and evaporation temperature has the firmness of lowering power
consumptions in a refrigeration system from 2.199 kW to 0.696 kW when compared with pure
refrigerant (LPG) which gave the highest consumption power of 73.20 kW as recorded in the literature.
However, in the work conducted by Bolaji et al. (2011), using already phased out conventional R134a
refrigerant with TiO2/SiO; lubricant, the power consumption rate was higher to about 23.5 kW compared
to this work which bring decline in power ingestion as obtained from the study conducted by Subramani
and Prakash (2011) and Jwo et al. (2009).

2,5 1 —&— Comp. Work

W _c

2 4

1,5 -

(ki/kg)

1 4

Compressor work input

O T T T T T T T T T T 1
(001) (010) (100)9 (011)7 (111)5 (211)5 (121) 7 (112) 9 (211) 8 (212) 6 (122) 5

11 10
Evaporator Temperature (°C)

Figure 4. Plot of compressor power consumption versus evaporator temperature
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3.4. Refrigerating Effect (Re)

Figure 5 revealed that the cooling outcome of the device rises while the evaporating temperature
decreases from (001) 15g-TiO,, zero gram-AlOs/CuO with 3.1 to 1.2 kJ/kg having an optimum
operating system of 12.1kJ/kg under volume fraction of (011) with zero gram of -TiO, and 159 of -
Al;Oz/ CuO. In view of the above, the cooling outcome of the model rises after the evaporating
temperature rises. Bolaji et al. (2011) examined refrigeration effect of a similar model and obtain result
of refrigerating effect that agreed with this current study. Also, Mohanraj et al. (2009) had exactly
similar refrigeration output and power coefficient that agrees with this study.

14 -
0 —o— Refrigeration Effect
< 12 A
:
& 10 -
=
g ]
£ 64
%]
20
£ 4
o
2
O T T T T T T T T T T 1
-11 -10 -9 -7 -5 -5 -7 -9 -10 -6 -11
Evaporator Temperature (kW)

Figure 5. Plot of refrigerating effect versus evaporator temperature.
3.5. The Volumetric Cooling Capacity

Figure 6 above illustrate the distinction between VCC and evaporator temperature aimed different
volume fraction refrigerants. Upward and downward trend displayed shows that VCC raises per
decrease in evaporator temperature owing to rise in refrigerating outcome then decline in definite size.
Result obtain shows three optimum volume fraction at (011) zero gram-TiO2, 7.5g-Al,03/CuO having
68.03 (kJ/m®), follows by (121) 3.75g-TiO,/CuO, 7.5g-Al,O3 with 67.03 (kJ/m® and (212) 6.0g-
TiO2/Cu0, 3.0g- Al,O3 having 48.84 (kJ/m3). Other possible combination to be considered follows by
(112) 3.75g-TiO2/ Al,Qs, 7.5g- /CuO, (221) 6.0g-TiO2/ Al,O3, 3.0g-CuO with 37.03 and 32.01 (kJ/m°)
respectively. To acknowledge that nanofluid-zeotropic mixture has a good performance characteristic
as a possible future (ozone-friendly) refrigerant alternative in VCRS, this work is compared with the
study conducted by Bukola and Bolaji (2015) and Jung et al. (2020).
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Figure 6. Plot of (VCC) versus evaporator temperature
3.6. Coefficient of Performance

Figure 7 graphically shows the relationship between COP and evaporator temperature. Both plot
displays that COP rises such as the evaporation temperature rises with the condensation temperature
ranging from 11 to 16 °C and the evaporation temperature ranging from -11 to -5 °C, having the optimum
performance efficiency of 3.1 % at particles combination of (011) 0g-TiO,, 7.5g-Al,O3/CuO. This
implies that volume fraction of (011) is a new desirable refrigerant mixture alternative. This follows by
(211) with 0.83 %, (112) with 0.71 % and (100) with 0.69 % as recorded in Table 2. Improved COP of
2.06% stood verified from the study conducted by Flores et al. (2020); Konig-Haagen et al. (2019); and
Dossat and Horan (2001).
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Figure 7. Plot of COP versus evaporator temperature and volume fraction
4.7. Exergy Destruction Ratio (EDR) in the System Components

Figure 8 shows a plot of exergetic system performance work input against evaporator temperature. The
results obtained from the experimental data gotten from this test rig agreed with other researchers
findings such as (Oyedepo et al. (2017); Konig-Haagen et al. (2019); Adelekan et al., (2017) and many
others, that to specify the exergy losses or destructions in a compression system, exergy analysis is
necessary. Figure 8 further shows the theoretical exergy damage (losses) in the four unit’s devices. It is
shows that the highest exergy destruction value is obtain in the condenser having 68.46 kW at volume
fraction of (001), with 7.5g-TiO, zero gram-Al,Os/CuQ, follows by (211), 7.59-TiO3, 3.75g-Al,03/CuO
with 51.67 kW and (112), (011) and (100) with 48.85, 48.48 and 47.96 kW respectively. The second
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highest exergetic losses is seen in expansion valve at (211) and (011) with 45.31 and 44.72 kW, followed
by compressor at (011) with 41.99 kW then evaporator at (011) with -9.37 Kw respectively.
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Figure 8. Variation of individual system components versus evaporator temperature
4. CONCLUSION

The assembly plan and development of VCRS went through fruitfully. Convincingly this study shows
that refrigeration unit can be couple together using locally made materials and supply it to the general
market at an affordable price, better than those imported. Worthy of note is that arising practical issues
could be handled by the background of literature obtain in the areas relevant to the problem. Moreover,
with unfailing determination, better achievement can be accomplished within the developmental
(industrial) progression in the country. Results obtained were compared with findings gathered from
other researchers. The optimization enhancement obtained with the cooling system when using the
hybrid nanofluid-zeotropic mixtures shows a brilliant warmth transmission boost in heat transmission
and decrease of energy intake in the system. The rejections of heat via condenser channel plus
compressor work done were obtained to be: 30.74 kJ/kg and 2.05 kJ/kg. It further revealed that (011)
zero gram-TiO2, 7.5 g-Al,0s/CuO and (112) 3.75 g-TiO2/Al,Os, 7.5 g-/CuO concentration mixtures
enhances the demonstration of the cooling process with better efficiency and the maximum COP in
entirely process look at. Hence, the maximum power coefficient, cooling capacity, and COP increased
by 13.51%, 5.78%, and 10.33% respectively.

REFERENCES

Adelekan, D. S., Ohunakin, O. S., Babarinde, T. O., Odunfa, M. O., Leramo, R. O., Oyedepo, S. O. and
Badejo, D. C. (2017). Experimental performance of LPG refrigerant charges with varied concentration
of TiO2 nano-lubricants in a domestic refrigerator. Case studies in thermal engineering, 9, 55-61.

Oyedepo, S. O., Fagbenle, R. O., Babarinde, T. O., Odunfa, K. M., Leramo, R. O. Ohunakin, O. S,
Ajayi, O. O. Babalola, P. O., Kilanko, O., Oyegbile, A. D. and Lawson-Jack, D. (2017). A comparative
study on the performance of the domestic refrigerator using R600A and LPG with varying refrigerant
charge and capillary tube length. International Journal of energy for a clean environment, 18(4), 287-
302.

Akilu, S., Baheta, A. T. and Sharma, K. V. (2017). Experimental measurements of thermal conductivity
and viscosity of ethylene glycol-based hybrid nanofluid with TiO2-CuO/C inclusions. Journal of
molecular liquids, 246, 396-405.

Akintunde, M. A. (2004). Theoretical design model for vapor compression refrigeration systems. ASME
journal, 73(5), 1-14.

44



ICONIITECHI
JOURNAL
ISSN 2747-7270

International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tiirkiye

Bolaji, B.O. Akintunde,M.A. Falade. T.O. (2011). Comparative analysis of performance of Three
ozone-friends HFCR refrigerants in a vapor compression refrigeration. Journal of sustainable energy
and environment, 2, 61-64.

Bukola O. B. (2010). Exergetic performance of a domestic refrigerator using R12 and its alternative
refrigerants. Journal of engineering science and technology, 5(4), 435-446.

Chu, S., Bai, F., Cui, Z., Nie, F. and Diao, Y. (2020). Experimental investigation on thermal performance
of a heat pipe pressurized air receiver. Applied thermal engineering 165, 114551.

Dossat, R. J. and Horan, T. J. (2001). Principles of refrigeration, 5" Edition. Pearson, ISBN: 978-
0130272706.

Flores, R. A., Jiménez, H. M., Gonzalez, E. P. and Gonzalez Uribe, L. A. (2020). Aerothermodynamic
design of 10 kW radial inflow turbine for an organic flashing cycle using low-enthalpy resources.
Journal of cleaner production, 251, 119713.

Ghorbani, B. Akhavan-behabadi, M. A., Ebrahimi, S. and Vijayaraghavan, K. (2017). Experimental
investigation of condensation heat transfer of R600a/POE/CuO nano-refrigerant in flattened tubes.
International communications in heat and mass transfer, 88, 236-244.

Jung, E. G. and Boo, J. H. (2020). Overshoot elimination of the evaporator wall temperature of a loop
heat pipe through a bypass line. Applied Thermal Engineering, 165, 114594,

Jwo, C., Jeng, L., Teng, T. and Chang, H. (2009). Effect of nano lubricant on the performance of
hydrocarbon refrigerant system. Journal of vacuum science and technology B, 27, 1473-1477.

Konig-Haagen, A., Hohlein, S. and Briiggemann, D. (2019). Detailed exergetic analysis of a packed bed
thermal energy storage unit in combination with an Organic Rankine Cycle. Applied thermal
engineering, 165, 114583.

Mohanraj. M., Jayaraj, S., Muraleedharan, C. and Chandrasekar, P. (2009). Experimental investigation
of R290/R600a mixture as analternative to R134a in a domestic refrigerator. International journal of
thermal sciences, 48(5), 1036-1042.

Said, Z., Saidur, R. and Rahim, N. A., (2016). Energy and exergy analysis of a flat plate solar collector
using different sizes of aluminium oxide based nanofluid. Journal of cleaner production, 133, 518-530

Subramani, M. and Prakash, M. J. (2011). Experimental studies on a vapour compression system using
Nano refrigerants. International journal of engineering, science and technology, 3(9), 95-102.

Vuppaladadiyam, A. K., Antunes, E., Vuppaladadiyam, S. V., Baig, Z. T., Subiantoro, A., Lei, G., Leu,
S., Sarmah, A. K. and Duan, H. (2022). Progress in the development and use of refrigerants and
unintended environmental consequences. Science of the total environment, 823, 153670.

Ziegler F and Alefeld G. (1987). Coefficient of performance of multistage absorption cycles.
International journal of refrigeration, 10(5), 285-295.

45



ICONIITECHH
JOURNAL
ISSN 2747-7270

International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tiirkiye

THE PROPERTIES AND APPLICATIONS OF NANODIAMONDS

SRIRAM.R

B. Pharm student, Faculty of Pharmacy, Bharath Institute of Higher Education and Research,
Chennai. India

DEVI.R

Associate professor, Faculty of Pharmacy, Bharath Institute of Higher Education and Research,
Chennai. India

R. SRINIVASAN

Dr., Dean and Professor, Faculty of Pharmacy, Bharath Institute of Higher Education and
Research, Chennai. India

PARTHASARATHILV

B. Pharm student, Faculty of Pharmacy, Bharath Institute of Higher Education and Research,
Chennai. India

ABSTRACT

Diamond fragments smaller than 1 micron are known as Nanodiamonds. Additionally, they are non-
toxic, making them ideal for biological applications. These characteristics make them perfect for a
variety of uses in industries including electronics, biology, and energy. Detonation, laser ablation, high-
energy ball milling of high-pressure, high-temperature (HPHT) diamond microcrystals, plasma-assisted
chemical vapor deposition (CVD), autoclave synthesis from supercritical fluids, chlorination of
carbides, and ion irradiation of graphite have all been used to create them. Nanodiamonds are employed
in biomedicine as imaging probes and medication delivery systems. Diamond is an exceptional
substance in many ways, and Nanodiamond inherits and offers the majority of its superlative qualities
at the nanoscale. The majority of study on bright photoluminescent Nano diamonds has been on
materials produced via high-pressure, high-temperature synthesis. Due to the fact that a variety of tiny
molecules, proteins, antibodies, medicines, and nucleic acids may adhere to the surface of
Nanodiamonds, they have been employed as additives for electrolytic and electroless metal plating. This
section covers fluorescence and biocompatibility, and the section on applications covers the other
relevant characteristics of Nanodiamonds.

Keywords: Nanodiamonds, photoluminescent, chemical vapor deposition, HPHT,
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ABSTRACT

Platinum nanoparticle Compared to the previously mentioned nanosystems, the use of platinum
nanoparticles (PtNPs) in bacterial infections for wound applications is far less common. However, due
to its intriguing inherent qualities, it is beginning to draw more and more attention. Pt has a strong
potential for clinical uses because it is a valuable metal that is unlikely to induce allergies and does not
exhibit genotoxicity. The use of PtNPs in applications for wound healing has, however, only sometimes
been evaluated, despite the fact that the growth inhibition of Escherichia coli by Pt2 + has been
recognized since the 1960s. The bactericidal effect of PtNPs is assumed to be mediated via chemical
interactions, in which free radicals, formed from the antioxidant reaction of PtNPs, break the cell
membrane of the bacterium, leading to the outflow of the cytoplasm and invasion of NPs into the cell.
This is owing to the functional potential of PtNPs to degrade proteins and their significant efficiency
against lipopolysaccharides (LPS), which are elements of the cell wall of Gram-negative bacteria.
Therefore, PtNPs have a higher antibacterial effect against Gram-negative bacteria, while they have also
been found to demonstrate antibacterial action against Gram-positive pathogens.

Keywords: Platinum nanoparticles, Pt NPS, Nanoparticles, Escherichia coli, genotoxicity
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ABSTRACT

In recent science Nanotechnology is a burning field for the researchers. Nanotechnology deals with the
Nanoparticles having a size of 1-100 nm in one dimension used significantly concerning medical
chemistry, atomic physics, and all other known fields. Silver nanoparticles were synthesized using
aqueous extract of Tridax procumbens leaves, and silver nitrate. XRD, SEM, FTIR, Optical absorption
were measured and analyzed. The synthesized AgNps exhibits lowest energy absorption band at 400
nm. Synthesis of Nanoparticles may involve various routes including physical, chemical and biological
approaches. Traditionally these are manufactured by wet chemical methods which require toxic and
flammable chemicals. Nanoparticles thus formed are confirmed and characterized by using UV-Visible
Spectroscopy, SEM, FTIR, Zeta Analysis, XRD measurements.

Further, these green synthesized Nanoparticles showed bactericidal activity against multidrug-resistant
human pathogenic bacteria. The AgNps formed were found to have enhanced antimicrobial properties
and showed zone of inhibition against isolated bacteria (Escherichia coli) from garden soil sample. In
totality, the AgNps prepared are safe to be discharged in the environment and possibly utilized in process
of pollution remediation. AgNps may also be efficiently utilized in agricultural research to obtain better
health of crop plants as shown by our study.

Keywords: Silver nanoparticles; FTIR; SEM; Antimicrobial Activity ; Tridax procumbens.
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THE INFLUENCE OF THE APPLICATION OF MUHAMMAD ALI PASHA’S THOUGHT
IN IDONESIA
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Prodi IImu Hadis UIN K.H. Abdurrahman Wahid Pekalongan
Ananda Aprilia Aulia SYAHNA
Prodi IImu Hadis UIN K.H. Abdurrahman Wahid Pekalongan

ABSTRACT

Muhammad Ali Pasha is a person of Turkish descent and a prominent figure Islamic reformers in Egypt.
Muhammad Ali Pasha made efforts in the field education, economy, and military. He founded the
Ministry of Education, repairing old irrigation and making new irrigation, and in the Military field of
Muhammad Ali Pasha founded a Military school in Cairo. The birth of the modern Egyptian state cannot
be separated from Muhammad Ali Pasha. He is known as the torchbearer of enlightenment for doing
modernization in almost all sectors of life. Muhammad Ali Pasha also had an influence major in making
Egypt a modern country and advancing education in the University al-Azhar. The purpose of this study
is to determine the application and influence of thinking Muhammad Ali Pasha in Indonesia. This
research uses descriptive qualitative method. Results This research shows the application of Muhammad
Ali Pasha's thought if applied in Indonesia raise pros and cons. In the idea of modernization get a good
response if implemented in Indonesia, in the field of education Ali Pasha founded several vocational
schools and formal which of course has been implemented in Indonesia but still in moral education not
enough. In economic terms, if implemented in Indonesia, it will have a good impact related to irrigation
and greening where Indonesia is a maritime country so it is suitable for doing things. In the military it
can be applied to strengthen the Indonesian state as well as advance it countries to be like developed
countries in Europe.

Keywords: Muhammad Ali Pasha, Thought, Influence, Indonesia
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OZET

Kiiresellesen diinyada iletisim teknolojisindeki yeniliklerin giinliik hayatimiza hizla girmesi icinde
bulunulan caga iletisim ¢ag1 adi verilmesine neden olmustur. Bu cagdaki teknolojik gelismeler ile
iletisim yiiz yiizden ziyade sanal ortamlara taginmistir denilebilir. Siber terimi de bilisim araglar ile
kurulan iletisimde yeri olan bir kavramdir. Sanal ortamlarda kurulan bu iletisimde bireylerin sosyal
hayatlarinda 6nem verdikleri degerlere ne dlciide dikkat ettikleri 6nem arz etmektedir. Bu baglamda
aragtirma genelde sanal ortam 0zelde ise sosyal medya kullanicilarina ait siber davraniglarin saygi,
dogruluk ve diiriistliik, hosgorii, baris¢il olma ve dayanisma olmak {izere siber insani degerler olarak
tanimlanan degerler agisindan incelenmesine odaklanmaktadir. Bu ¢alismanin amaci, 6gretmenlerin
siber insani deger diizeylerinin cinsiyet, medeni durum, kidem, brans ve sosyal medya kullanim siiresi
tutumlarina gore incelenmesidir. Aragtirmanin ¢alisma grubunu, 2020-2021 egitim 6gretim yilinin
sonbahar déneminde Milli Egitim Bakanliginda gorevine devam etmekte olan ilkokul, ortaokul ve lise
Ogretmenleri olugturmustur. Caligmaya 155 kadin 6gretmen ve 99 erkek 6gretmen olmak {izere toplam
25406gretmen katilmigtir. Arastirmada, 6gretmenlerin siber insani deger diizeylerini belirlemek amaciyla
Kiliger, Coklar, AN., Ozeke, V. (2017) tarafindan yapilmis “Siber Insani Degeler Olgegi” ad1 verilen
Olcekten faydalanilmistir. Ayrica, arastirmadaki bagimsiz degiskenlere yonelik olarak arastirmaci
tarafindan hazirlanan “Kisisel Bilgi Formu” kullanilmistir. Caligmada, betimsel aragtirma yontemi (alan
arastirmasi) kullanilmig olup verilerin analizinde betimsel ve ileri istatistik teknikleri kullanilmistir. Elde
edilen verilerin ortalama ve standart sapmalar1 hesaplanmistir. Veri tiiriine gore cinsiyet gibi ikili
gruplarda Mann Whitney U testi, kidem gibi ikiden fazla gruplarda Kruskal Wallis H testi kullanilmugtir.
Arastirmanin bulgularina bakildiginda erkek 6gretmenlerin kadin 6gretmenlere gore saygi degerine
daha ¢ok 6nem verdikleri goriilmiistiir. Ogretmenlerin kidemleri acisindan ise siber insani deger
diizeyinin “11-15” kidem yillarinda yiikseldigi goriilmektedir. Ogretmenlerin branslarina gore siber
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insani degerlerinde bir farklilik bulunmamisken sosyal medya kullanimi1 agisindan 4 saat ve {izeri sosyal
medya kullananlarin siber insani degerlerden saygi ve bariscil olma deger diizeylerinin daha yiiksek
oldugu tespit edilmistir.

Anahtar kelimeler: Siber, Deger, Ogretmen.

ABSTRACT

In the globalizing world, the rapid introduction of innovations in communication technology into our
daily lives has caused the current era to be called the age of communication. With the technological
developments in this age, it can be said that communication has moved to virtual environments rather
than face-to-face. The term cyber is a concept that has a place in communication with information tools.
In this communication established in virtual environments, it is important to what extent individuals pay
attention to the values they attach importance to in their social lives. In this context, the research focuses
on the examination of cyber behaviors of virtual environments in general and of social media users in
particular in terms of values defined as cyber human values such as respect, honesty and honesty,
tolerance, being peaceful and solidarity. The purpose of this study is to examine the cyber human value
levels of teachers according to their attitudes of gender, marital status, seniority, branch and duration of
use of social media. The study group of the research consisted of primary, secondary and high school
teachers working in the Ministry of National Education in the fall semester of the 2020-2021 academic
year. A total of 254 teachers, 155 female teachers and 99 male teachers, participated in the study. In the
research, the scale called “Cyber Human Values Scale” made by Kiliger, K.Coklar, A.N., Ozeke, V.
(2017) was used to determine the cyber-human value levels of teachers. In addition, "Personal
Information Form" prepared by the researcher for the independent variables in the research was used.
In the study, descriptive research method (field research) was used and descriptive and advanced
statistical techniques were used in the analysis of the data. The mean and standard deviations of the
obtained data were calculated. According to the data type, Mann Whitney U test was used in binary
groups such as gender, and Kruskal Wallis H test was used in groups of more than two such as seniority.
Considering the findings of the study, it was seen that male teachers gave more importance to the value
of respect than female teachers. In terms of seniority of teachers, it is seen that the level of cyber human
value rises in the years of “11-15” seniority. While there was no difference in the cyber humanitarian
values of the teachers according to their branches, it was determined that those who use social media for
4 hours or more in terms of social media use have higher levels of respect and peace from cyber
humanitarian values.

Keywords: Cyber, Value, Teacher.

1. GIRIS
1.1. Problem Durumu

Siber bir terim olarak sibernetik kokenine dayanmaktadir. Sibernetik ise makineler ya da canlilarin
kurmus oldugu iletisim disiplinini inceleyen bir bilim dalinin adidir (Wikizero, 2019). Siber terimi ise
giinlimiizde bilgisayar ile bilgisayarlarin birbirine baglanmasini saglayan aglarla alakali olan temel
kavramlar1 adlandirmak amaciyla kullanilmaktadir (Yasar, 2014). Giiniimiiz ¢aginin biligim ¢ag1 oldugu
kabul edildiginde siber giivenlik de 6n plana ¢ikmaktadir.

Sosyal bilimin genis alanindaki temel sorunlardan bir tanesini de son birka¢ ylizyila bakildiginda
degerlerin olusturdugu goriilmektedir. Psikologlar, sosyologlar ve benzeri arastirma yapan bilim
insanlart bu alana egilim gostermislerdir. Degerlerin toplumsal alandaki Onemi, yapisi, diger
disiplinlerle olan iligkisi nispeten belirlenmis olsa da degerlerin igeriginin ne oldugunu tam olarak
soylemek gilinlimiizde de zor bir durumdur (Bacanli,1999; Bacanli, 2002; Mehmetoglu, 2006).

Gilinlimiizde dijital diinya toplumsal yasamimizda yadsinamaz bir yerde bulunmaktadir. Bu durum
degerleri de sadece sosyal yasamda dikkat etmemiz gereken bir boyuttan alarak evrensel degerler
bazinda degerlendirmemizi gerekli kilmaktadir. Ciinkii gliniimiizde begeni, elestiri ya da boykot gibi
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tutum ve davraniglar daha ziyade bilgisayar basinda gerceklestirilir olmustur. 6zellikle bu hareketler
kitleleri hizl bir sekilde harekete gecirir durumdadir.

Ozellikle sanal ortamlardaki "Kimligim nasil olsa bilinmiyor" veya “Nasil olsa baska biri gibiyim”
benzeri fikirlere sahip kisilerin bu ve benzeri ortamlarda yanlis ve olumsuz davraniglar géstermesine
sebep olmaktadir (Rosner, Winter and Krémer, 2016). Bu durumlarin yani sira dogru bilgi vermeme,
siber siddet ya da nefret sugu islemek gibi olumsuz davranislarin rahatlikla sergilenmesine sebep
olmaktadir. Bilginin dogrulugundan emin olmadan paylasilmasi ve hizla yayiliyor olmas: da bagka bir
olumsuzlugu ortaya ¢ikarmaktadir (Cevik, 2013). Siber zorbalik ise giiniimiizde sikca karsilastigimiz
bireysel ya da kurumsal saldirilarin bilgisayar ortaminda yapilan haline verilen isimdir (Karabag, 2012).
Bu gibi sikintilarin 6niine gegmek ve ilerlemesinin engellenmesini saglamak adina ise biitiin insanlik
adina bir farkindalik olusturulacak bir deger sistemi énem arz etmektedir (Kiliger, 2013). Bu agidan bu
aragtirma genel anlamda sanal ortamda 6zel anlamdaysa sosyal medya kullanan bireylerin siber davranis
ve tutumlarinin “saygi, dogruluk ve diiriistliik, hosgorii, baris¢il olma ve dayanisma”dan olusan siber
insani degerlerinin incelenmesine odaklanmaktadir. Sosyal yapinin bir parcasi olan 6gretmenler de
diinya {izerindeki teknolojik gelismelerden, diinyanin kiiresellesmesinden ve benzeri birgok sebepten
otiirii birbirlerinden farkl 6zelliklere sahiptirler. Degisimin bir par¢asinin da degerler oldugu alanyazin
incelendiginde goriilmiistiir. Bu baglamda arastirmada 6gretmenlerin siber insani degerlerine iliskin
egilim diizeylerinin biitiinciil olarak belirlenmesi ve farklilik var ise bunun ortaya koyulmasi agisindan
aragtirma ehemmiyet arz etmektedir. Ayrica siber insani degerlerin 6gretmenler arasindaki farklilagsma
durumunu bu arastirmadan 6nce inceleyen bir bagka arastirmanin da olmamasi arastirmanin 6nemli bir
diger yanidir. Sonug olarak bakildiginda bu arastirmada siber insani degerlerinin 6gretmenlere gore
farklilagip farklilasmayacagi belirlenmek istenmektedir. Bu baglamdan bakilarak olusturulan
arastirmanin problem cilimlesi ile alt problemleri asagidaki sekilde belirlenmistir:

“Problem ciimlesi

Ogretmenlerin sahip oldugu siber insani deger diizeyleri nedir?”

Alt problemler

e Ogretmenlerin sahip oldugu siber insani degerler diizeyleri cinsiyetlerine gore anlamli bir farklilik
gostermekte midir?

e Ogretmenlerin sahip oldugu siber insani degerler diizeyleri medeni durumlarina gére anlamli bir
farklilik gostermekte midir?

e Ogretmenlerin sahip oldugu siber insani degerler diizeyleri kidemlerine gére anlamli bir farklilik
gostermekte midir?

e Ogretmenlerin sahip oldugu siber insani degerler diizeyleri branslarina gére anlaml bir farklilik
gostermekte midir?

e  Ogretmenlerin sahip oldugu siber insani degerler diizeyleri sosyal medya kullanim siirelerine gére
anlaml bir farklilik gdstermekte midir?”

1.2. Arastirmanin amaci ve 6nemi

Arastirmada, 6gretmenlerin siber insani degerler diizeylerinin medeni durum, cinsiyet, brang, kidem ve
sosyal medya kullanim siireleri degiskenlerine gore incelenmesi amaglanmistir.

Gelecege yon veren 6gretmenlik meslegini icra edenlerde birgok degerin bir arada bulunmasi
gerekmektedir. Clinkii bu degerler 6gretmenlerin 6grencilere yaklagimlarinda ve egitim yasantilarinda
onemli bir yer tutmaktadir. Saygi, dogruluk, hosgorii, dayanigma ve baris¢il olma da bu degerlerin en
onemlilerindendir. Bu degerler sahip olan ve onu 6grencilerine de yansitan bir 6gretmenin sinif ortami
da olumlu sekilde etkilenecektir. Kiiresellesen diinya ile sosyal mecra hayatimizin her yerinde yer
bulmaktadir, 6gretmelerin sosyal mecrada bu degerlere ne derece 6nem verdikleri de kendi davranig ve
tutumlarinin ne diizeyde oldugunu gosterecektir. Boylece arastirma genel olarak sanal ortamda 6zel
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olarak ise sosyal medya kullanan 6gretmenlere ait siber davranislarin dogruluk ve diriistliik, saygt,
hosgorii, dayanisma ve bariseil olmak iizere siber insani degerler olarak nitelenen degerler
¢ergevesinden arastirilmasina odaklanmaktadir.

Biitiin bu durumlar g6z 6niine alinarak yapilan bu aragtirma dgretmenlerin siber insani degerleri
etkiledigi diigiiniilen asil degiskenleri incelemesi ve bu sebeple siber insani degerler olgusunu
isleyerek ona yol agmasi bakimindan dnem arz etmektedir. Siber insani degerleri 6gretmenler
acisindan inceleyen akademik bir ¢alismaya rastlanmamaistir. Siber insani degerler {izerinde yapilan
caligmalarin az olmasi sebebiyle, 6gretmenlik meslegi agisindan bu diizeyde boyle bir aragtirmanin ilk
defa yapiliyor olmasinin alanyazina katki saglayacagi diistiniilmektedir.

2. ARASTIRMA VE BULGULAR
2.1. Yontem

Bu calismada Survey (betimsel) yontemi uygulanmistir. Bu yontem sosyal bilimler alanlarinda sikca
tercih edilen yontemlerden birisidir. Genis kitlelerin diisiincelerini, tutumlarini ve egilimlerini 6lgmede
en iyi aragtir. Survey arastirmasinda veriler toplanir, analiz ve sentezler yapilir. Ayni zamanda olaylarin
aciklamasi, yorumlanmasi ve degerlendirilmesi yapilir (Arslanoglu, 2016). Caligmanin bagimh
degiskeni siber insani degerler egilimi, bagimsiz degiskenleri ise kidem, cinsiyet, brans, medeni durum
ve sosyal medya kullanim siireleri tutumudur.

2.2. Arastirmanin evreni ve 6rneklemi

Aragtirmanin ¢alisma grubunu, Milli Egitim Bakanligi biinyesinde ¢alisan aragtirmaci tarafindan
ulasilabilen 6gretmenler olusturmaktadir.

Tablo 1. Katilimeilarin Demografik Ozelliklerine Gére Dagilimlari

Degiskenler Gruplar F %
Cinsiyet Kadin 155 61.0
Erkek 99 39.0
Medeni Durum Evli 173 68.1
Bekar 81 31.9
Kidem 1-5Yil 54 21.3
6-10 Y1l 107 42.1
11-15 Y1l 29 114
16-20 Yil 23 9.1
21-25 Y1l 29 114
26 ve Uzeri Y1l 12 4.7
Brans Beden Egitimi 8 3.1
Din Kiiltiirii ve Ahlak Bilgisi | 32 12.6
Felsefe Grubu 2 0.8
Fen Bilimleri 34 13.4
Giizel Sanatlar Dersleri 7 2.8
Imam Hatip Lisesi Meslek 16 6.3
Dersleri
Matematik 27 10.6
Meslek Lisesi Meslek Dersleri | 2 0.8
Okul Oncesi 4 1.6
Ozel Egitim 3 1.2
Psikolojik Danismanlik ve 16 6.3
Rehberlik
Smif Ogretmeni 26 10.2
Sosyal Bilimler Dersleri 14 55
Teknoloji Tasarim 4 1.6
Tiirkge Ogretmenleri 16 6.3
Tiirk Dili ve Edebiyati 15 5.9
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Yabanci Dil 28 11.0
Sosyal Medya Kullanimi | 0-1 Saat Arasi 36 14.2
1-2 Saat Arasi 91 35.8
2-3 Saat Arasi 67 26.4
3-4 Saat Arasi 32 12.6
4 Saat ve Uzeri 28 11.0

Tablo 1 incelendiginde arastirmaya katilanlarin cinsiyet durumlarmin %61’ini (155 kisi) kadin,
%39’unu (99 kisi) erkek katilimcilar olusturmaktadir. Kisilerin medeni durumlarini incelendigimizde
9%68.1°1 (173 kisi) evli, %31,9u (81 kisi) evli olmayan katilimcilardan olusmaktadir. Arastirmaya dahil
bireylerin kidem durumlarini inceledigimizde arastirmacilarin %21.3’i (54 kisi) 1-5 yil arasinda
calistigini, %42.1°1 (107 kisi) 6-10 yil arasinda galistigini, %11.4’linlin (29 kisi) 11-15 yil arasinda
calistigini, %9.1°1 (23 kisi) 16-20 yil arasinda calistigini, %11.4’lintin (29 kisi) 21-25 yil arasinda
calistigini, %4.7’sinin (12 kisi) 26 yil ve iizeri ¢alistigini belirtmistir. Katilimeilarin %3.1°1 (8 kisi)
beden egitimi 6gretmeni oldugunu, %12.6’s1 (32 kisi) dkab 6gretmeni oldugunu, %0.8’1 (2 kisi) felsefe
grubu 6gretmeni oldugunu, %13.4’i (34 kisi) fen bilimleri alan1 6gretmeni oldugunu, %2.8’1 (7 kisi)
giizel sanatlar dersleri 6gretmeni oldugunu, %6.3°1 (16 kisi) ihl meslek dersleri 6gretmeni oldugunu,
%10.6’s1 (27 kisi) matematik 6gretmeni oldugunu, %0.8’1 (2 kisi) meslek lisesi meslek dersleri
Ogretmeni oldugunu, %1.6’s1 (4 kisi) okul Oncesi 6gretmeni oldugunu, %1.2’si (3 kisi) 6zel egitim
Ogretmeni oldugunu, %6.3’i (16 kisi) psikolojik ve rehberlik ve danigmanlik 6gretmeni oldugunu,
%10.2’si1 (26 kisi) sinif 6gretmeni oldugunu, %5.5’1 (14 kisi) sosyal bilimler alan1 6gretmeni oldugunu,
%1.6’s1 (4 kisi) teknoloji tasarim dgretmeni oldugunu, %6.3’1 (16 kisi) Tirk¢e 6gretmeni oldugunu,
%35.9’u (15 kisi) Tirk dili ve edebiyat1 6gretmeni oldugunu, %11°1 (28 kisi) yabanci dil 6gretmeni
oldugunu belirtmistir. Arastirmaya katilan bireylerin sosyal medya kullanim durumlarim
inceledigimizde katilimeilarin %14.2’sinin (36 kisi) 0-1 saat arasi, %35.8’inin (91 kisi) 1-2 saat arasi,
%26.4intin (67 kisi) 2-3 saat arasi, %12.6’sinin (32 kisi) 3-4 saat arasi, %11’inin (28 kisi) 4 saat ve
iizeri kullandigini belirtmistir.

2.3. Veri toplama araglari ve veri toplama siirecleri

Calismada veriler toplanirken bagimsiz degiskenleri belirlemek i¢in “Kisisel Bilgi Formu” ve bagimh
degiskene yonelik olarak Kilicer, Ozeke ve Coklar (2018)’1n gelistirdigi “Siber insani Degerler Olgegi
(i-deger olgegi)” kullanilmustir.

Siber Insani Degerler Olcegi (i-deger dlcegi): Kiliger, Ozeke ve Coklar (2018) tarafindan etkin olarak
sosyal medya kullanicilarinin siber insani degerler diizeyini ortaya koymak amaciyla gelistirilen bes
unsurlu 6lgek, Likert tipi 25 maddeden olusmaktadir. Ayrica 6l¢ek; hosgdrii, baris¢il olma, dogruluk-
diiriistliik, dayanigma ve saygi olmak tizere bes unsurdan olugmaktadir. Ayrica ¢alismada veri toplama
arac1 olarak “Siber Insani Degerler Kisisel Bilgi Formu” kullanilmistir. Formda katilimeilari cinsiyet,
medeni durumu, kidemi, bransi, sosyal medya ve internet kullanim siiresi gibi demografik sorular
bulunmaktadir.

Bu arastirmanin verileri, Tirkiye nin farkli okullarinda goérev yapan 254 6gretmene cevrimici anket
uygulamasi yapilmasi sonucunda elde edilmistir. Calismada kullanilan 6lgekler ¢evrimigi olarak
hazirlandiktan sonra WhatsApp uygulamas: ile gesitli sosyal medya hesaplarindan 6gretmenlerin
doldurmalari igin paylagilmistir ve elde edilen veriler projeye aktarilmistir.

2.4. Verilerin analizi

Aragtirma sonucunda ulasilan veriler SPSS 21 paket programi kullanilmig ve ¢alismanin sorulari ile
aragtirmanin amaci baglaminda ¢éziimlenmistir. Verilerin ¢6ziimlenmesi asamasinda “frekans, yiizde,
aritmetik ortalama, standart sapma, korelasyon ve ¢ift yonlii varyans analizleri” yapilmustir.
Ogretmenlerin siber insani degerlerinin diizeylerinin belirlenmesinde 6lgiit olarak 1.00-1.80 “hig,
katilmiyorum”, 1.81-2.60 “katilmiyorum”, 2.61-3.40 “Kararsizim”, 3.41-4.20 “katiliyorum”, 4.21- 5.00
“tamamen katiliyorum” araliklar1 kullanilmistir. Bununla birlikte analizler yapilmadan dnce normallik
ve varyanslarin homejenligi testleri uygulanmistir. Veri setinin normallik ve varyanslarin homojenligi
varsayimlarini karsiladigi tespit edilmediginden ve elde edilen sonuca gére analizlerde parametrik
olmayan testler kullanilmigtir.
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2.5. BULGULAR
2.5.1. Problem ciimlesine iliskin bulgular

Ogretmenlerin, siber insani egilim diizeyleri genel dlgek ve alt boyutlar1 bazinda “cinsiyet, medeni
durum, kidem, brans ve sosyal medya kullanimi gibi” ¢esitli 6zelliklerine gore anlamli farklilik gosterip
gostermedigini belirlemek amaciyla Mann Whitney-U, Kruskal

Wallis-H Testi yapilmistir. Arastirmaya katilan kisilerin siber insani degerler egimi genel, saygi,
dogruluk, hosgorii, dayanisma ve baris¢il olma boyutlarinin puan ortalamalarina iligkin Betimsel
Istatistikleri Tablo 2°de yer almaktadir.

Tablo 2. Katilimeilarin Siber insani Degerler Egilim Diizeylerinin Betimsel Istatistikleri

N %]ﬁsﬁk \E(ri;ksek Ortalama
Saygi 254 1.60 5 3.35
Dogruluk 254 1.80 5 4.13
Hosgorii 254 1.25 5 3.22
Dayamisma 254 3 5 4,52
Bariscil olma 254 2.17 5 3.83
Siber Insani Degerler Genel 254 2.70 4.96 3.81

Tablo 2 incelendiginde siber insani degerler egilimi 6l¢egi toplam puan ortalamasi 3.81, saygi alt boyut
puan ortalamasi 3.35, dogruluk alt boyut puan ortalamasi 4.13, hosgérii alt boyut puan ortalamasi 3.22,
dayanigma alt boyut puan ortalamasi 4.52, ve barig¢il olma alt boyut puan ortalamasi 3.83 olarak
bulunmugstur. Katilimcilarm ortalama puanlari incelendiginde saygi, dogruluk, hosgorii ve dayanisma
diizeylerinin “katiliyorum” derecesinde, dayanigsmanin ise “tamamen katiliyorum” derecesinde oldugu
sOylenebilir.

Genel olarak siber insani deger diizeylerinin de “katiliyorum” derecesinde oldugu seklinde
yorumlanabilir.

2.5.2. Alt probleme iligkin bulgular
2.5.2.1. Birinci alt probleme iligkin bulgular
Tablo 3. Katilimcilarinin insani Degerler Egilim Olgegi Puanlarmin Cinsiyet Durumu Degiskenine

Gore Farklilagip Farklilasmadigini Belirlemek Uzere Yapilan Mann Whitney-U Testi Sonuglari

Cinsiyet N (S)l::lalamam i‘l(f;:laml U P
St e —" P
L o - L T
e[t Iy |
Bariscil olma Ié:f; E 335 Eggé 12?8228 6496.50 | .038
Degerier Genel | Erkgk 95 15205 | tatego0 | 1R | 48

Tablo 3 incelendiginde; cinsiyet degiskenine gore katilimcilarin saygi (U=6429.00, p<.05) ve bariscil
olma (U=6496.50, p>.05) alt faktorlerine yonelik algilarinda anlamli fark varken dogruluk (U=7385.00,
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p>.05), hosgorii (U=7502.00, p>.05) ve dayanisma (U=7179.50, p>.05) alt faktorleri ile siber insani
degerler 6lgegi geneline (U=7133.00, p>.05) yonelik algilarinda anlamli fark goriilmemistir.

Sayg1 alt faktorii sira ortalamalar dikkate alindiginda erkek katilimcilarin sayg alt faktoriine yonelik
tutumlar1 (140.06), kadin katilimcilara (119.48) gore daha olumludur. Bu degeler bize saygi alt
faktoriine erkek katilimcilarin daha fazla sahip oldugunu gostermektedir.

2.5.2.2. Ikinci alt probleme iligkin bulgular

Tablo 4. Katilimcilarinin Insani Degerler Egilim Olgegi Puanlarinin Medeni Durum Degiskenine Gore
Farklilasip Farklilasmadigini Belirlemek Uzere Yapilan Mann Whitney-U Testi Sonuglari

L Sira Sira
Cinsiyet N Ortalamasi Toplami U P
Evli 173 | 122.72 21230.00
Saygr Bekar 81 137.72 11155.00 6179.00 | .127
. Evli 173 | 123.89 21433.50
Dogruluk Bekar 81 135.20 10951.50 6382.50 | .249
. Evli 173 | 117.57 20339.00
Hosgori Bekar 81 14872 12046.00 5288.00 |.001
Evli 173 | 127.25 22013.50
Dayamsma Bekar 81 128.04 10371.50 6962.50 | .934
Evli 173 | 125.01 21627.50
Bariscil olma Bekar 81 132 81 10757 50 6576.50 428
Siber insani Evli 173 120.29 20810.00 5759.00 .022
Degerler Bekar 81 142.90 11575.00
Genel

Tablo 4 incelendiginde; medeni durum degiskenine gore katilimeilarin hosgorii (U=5288.00, p<.05) alt
faktoriine ve siber insani degerler dlgegi geneline (U=5759.00, p<.05) yonelik algilarinda anlaml1 fark
varken saygi (U=6179.00, p<.05), dogruluk (U=6382,500, p>.05), dayanisma (U=6962.50, p>.05) ve
bariscil olma (U=6576.50, p>.05) alt faktorlerine yonelik algilarinda anlamli fark goriilmemistir.

Hosgorii alt faktorii sira ortalamalari dikkate alindiginda bekar katilimcilarin hosgorii alt faktoriine
yonelik tutumlari (148.72), evli katilimcilara (117.57) gore daha olumludur. Bu degeler bize hosgdrii alt
faktoriine bekar katilimcilarin daha fazla sahip oldugunu gostermektedir.

Siber insani degerler 6lgegi geneli sira ortalamalar1 dikkate alindiginda bekar katilimcilarin siber insani
degerler olcegi geneli yonelik tutumlart (142.90), evli katilimeilara (120.29) gore daha olumludur. Bu
degeler bize siber insani degerlerin geneline bekar katilimcilarin daha fazla sahip oldugunu
gostermektedir.

2.5.2.3. Ugiincii alt probleme iliskin bulgular

Tablo 5. Katilimceilari Kidem Durumlarina Gére Siber Insani Degerler Egilim Diizeyleri Arasindaki
Farkliliklara Iliskin Kruskal Wallis-H Testi Sonuglari

Alt Boyut Gruplar N | X | X2 sd | p |Fark
1-5 Y1l 54 | 132.56 6-10 Yil-
6-10 Y1l 107 | 116.72 11-15 Y1l
11-15 Y1l 29 |158.41 11-15 Yil-
Sayg1 16-20 Y1l 23 149111117 |5 048 | 21-25 Y1l
21-25 Y1l 29 |117.91 11-15 Yil-
26 Y1l ve Uzeri 26 Yil ve
12 | 107.92 Uzeri
1-5 Yil 54 |115.46
Dogruluk 6-10 Y1l 107 | 124.84 |9.08 |5 106
11-15 Y1l 29 |128.74 )
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16-20 Yil 23 116.52

21-25 Y1l 29 162.38

26 Yil ve Uzeri 12 139.13

1-5 Y1l 54 128.72

6-10 Y1l 107 | 122.03

- 11-15 Y1l 29 152.14
Hoggbri 16-20 Y1l 23 13520 > |° AO7 1 -

21-25 Y1l 29 121.90

26 Yilve Uzeri | 12 | 110.04

1-5 Y1l 54 112.23

6-10 Y1l 107 | 122.27

11-15 Yl 29 150.62
Dayanigma 16-20 il 23 14226 8.33 5 139 | -

21-25 Y1l 29 130.59

26 Yil ve Uzeri 12 151.25

1-5Y1l 54 117.89

6-10 Y1l 107 | 120.63

11-15 Yul 29 156.38
Bariscil olma 16-20 il 23 139.30 9.64 5 .086 | -

21-25 Y1l 29 119.38

26 Yil ve Uzeri 12 159.25

1-5 Y1l 54 123.69

6-10 Y1l 107 | 117.41

Siber Insani 11-15 Y1l 29 156.12
Degerler Genel | 16-20 Y1l 23 | 13889 "1 |° 185 | -

21-25 Y1l 29 128.67

26 Yil ve Uzeri 12 140.70

Tablo 5’teki veriler homojen dagilmadig: i¢in kidem durumu degiskeninin siber insani degerler geneli
ve alt boyut ortalamalarina dair farklilik olugturulup olusturulmadigini anlamak i¢in Kruskal Wallis testi
uygulanmigtir. Tablo 5 incelendiginde, kidem durumu degiskeninin saygi alt boyutuna iligkin
goriiglerinde (p<.05) anlamli fark ortaya c¢ikardig1 goriilmektedir. Siber insani degerler geneline iliskin
goriislerinde (p>.05), dogruluk, hosgorii, dayanigsma ve bariscil olma ve alt boyutlarinda ise (p>.05)
anlamli bir farkliligin ortaya ¢ikmadigi goriilmektedir. Ortaya ¢ikan bu anlamli farkliligin yonii Mann-
Whitney U testleri yapilarak belirlenmistir. Buna gore katilimcilarin kidem durumuna gore siber insani
degerlerin saygi alt boyutunda ortaya ¢ikan anlamli farkliligin 11-15 yil arasi calisanlarla; 6 10 yil
arasinda ¢aliganlar, 21-25 yi1l arasinda ¢alisanlar ve 26 y1l ve iizerinde ¢aliganlar arasinda, 11-15 yil arasi
caliganlar lehine oldugu bulunmustur. Buna gore 11-15 yil arasinda calisan katilimcilarin diger
katilimeilara gore saygi egilimlerinin daha yiiksek oldugu sonucuna varilmistir.

2.5.2.4. Dordiinci alt probleme iliskin bulgular

Tablo 6. Katilimcilarin Brans Durumlarina Gore Siber insani Degerler Egilim Diizeyleri Arasindaki
Farkliliklara Iliskin Kruskal Wallis-H Testi Sonuglari

Alt Boyut Gruplar N )_(sira x? sd p
Beden Egitimi 8 155.56
D'in Kulturu ve Ahlak 30 11758
Bilgisi
Felsefe Grubu 2 52.50
Saygi Fen Bilimleri 34 124.34 24.65 16 .076
Giizel Sanatlar 7 148.29
IHL Dersleri 26 107.06
Matematik 27 132.52
Meslek L. Dersleri 2 172.50
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Okul Oncesi 4 92.38

Ozel Egitim 3 204.17
9 PDR ._ 16 89.88
kT Sinif Ogretmeni 26 167.65
13 Sosyal I_3|I|mler 14 133.64
o Dersleri
_é Teknoloii Tasarim 4 94.13
2 Tiirkce Ogretmeni 16 132.69
- Tiirk Dili ve Edebiyat1 | 15 112.70
q Yabanci Dil 28 126.13
Q Beden Egitimi 8 178.56
3 Din Kiiltiirii ve Ahlak 32 115.89
> Bilgisi
] Felsefe Grubu 2 59.25
=X Fen Bilimleri 34 124.93
g Giizel Sanatlar 7 126.07
.8 IHL Dersleri 26 142.84
3 Matematik 27 119.98
2 Meslek L. Dersleri 2 71.25
"'g Dogruluk Okul Oncesi 4 38.38 19.33 16 252
a Ozel Egitim 3 157.83
= PDR 16 109.63
:>)~ Sinif Ogretmeni 26 125.77
% Sosyal !3|I|mler 14 132.86
v Dersleri
S Teknoloji Tasarim 4 103.75
B Tiirk¢e Ogretmeni 16 136.44
3 Tiirk Dili ve Edebiyat1 | 15 142.60
£ Yabanci Dil 28 | 145.86
5 Beden Egitimi 8 176.06
~ Din Kiltiiri ve Ahlak
A Bilgisi 32 121.05
Lz’ Felsefe Grubu 2 71.50
s Fen Bilimleri 34 123.72
E Giizel Sanatlar 7 156.57
% THL Dersleri 26 91.09
o Matematik 27 122.33
EE) Meslek L. Dersleri 2 96.50
II-I_-I Hosgorii Qkul Oncesi 4 120.38 22.09 16 140
p Ozel Egitim 3 205.33
S PDR 16 11013
% Smif Ogretmeni 26 157.12
.5 Sosyal !3|I|mler 14 115.71
= Dersleri
£ Teknoloji Tasarim 4 126.25
..g Tiirkge Ogretmeni 16 109.84
- Tiirk Dili ve Edebiyat1 | 15 149.17

Yabanci Dil 28 129.98

Beden Egitimi 8 153.13

Din Kiiltiirii ve Ahlak

Dayanisma Bilgisi 82 10770 14529 | 16 280
Felsefe Grubu 2 140.50
Fen Bilimleri 34 120.41
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Giizel Sanatlar 7 167.93

IHL Dersleri 26 126.94
Q Matematik 27 111.19
o Meslek L. Dersleri 2 127.00
5 Okul Oncesi 4 76.75
o Ozel Egitim 3 155.83
3 PDR _ 16 112.59
< Sinif Ogretmeni 26 158.02
it Sosyal Bilimler
0 Dersleri 14 153.71
8_ Teknoloji Tasarim 4 170.25
ik Tiirkce Ogretmeni 16 118.78
‘; Tiirk Dili ve Edebiyat1 | 15 127.13
=] Yabanci Dil 28 126.82
- Beden Egitimi 8 122.00
§ Din Kiiltiirii ve Ahlak | ., 131.84
'8 Bilgisi
) Felsefe Grubu 2 106.00
S Fen Bilimleri 34 138.75
= Giizel Sanatlar 7 124.14
8 [HL Dersleri 26 | 148.84
£ Matematik 27 105.46
:>,~ Meslek L. Dersleri 2 152.25
2 Bariscil olma Okul Oncesi 4 131.00 10.77 16 824
A Ozel Egitim 3 102.67
4 PDR 16 98.50
B Sinif Ogretmeni 26 143.23
é Sosyal Bilimler 14 113.36
£ Dersleri
g Teknoloii Tasarim 4 133.63
~ Tiirkge Ogretmeni 16 124.84
E).l Tiirk Dili ve Edebiyat1 | 15 144.30
Z Yabanci Dil 28 122.95
% Beden Egitimi 8 175.13
™ Din Kiiltiirii ve Ahlak
% Bilgisi 32 115.81
o Felsefe Grubu 2 73.00
EE) Fen Bilimleri 34 120.59
Il-l_-l Gﬁzel Sanatlar 7 153.86
Z IHL Dersleri 26 116.13
8 Matematik 27 120.74
- o C Meslek L. Dersleri 2 114.75
g (S;:rféllnsam Degerler Okul Oncesi 4 59.38 21.66 |16 154
:.g Ozel Egitim 3 180.33
£ PDR 16 96.34
*2 Smif Ogretmeni 26 162.81

Sosyal |_3|I|mler 14 130.61

Dersleri

Teknoloji Tasarim 4 122.00

Tiirkce Ogretmeni 16 121.47

Tiirk Dili ve Edebiyat1 | 15 138.67

Yabanci Dil 28 132.66
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Tablo 6’daki veriler homojen dagilmadigi i¢in brans durumu degiskeninin siber insani degerler egilimi
geneli ve alt boyut ortalamalarina dair farklilik olusturulup olusturulmadigini anlamak ig¢in Kruskal
Wallis testi uygulanmistir. Tablo 6 incelendiginde, brang durumu degiskeninin siber insani degerler
egilimi geneline ve alt boyutlarina iliskin goriislerinde (p>.05) anlamli bir farkliligin ortaya ¢ikmadigi
goriilmektedir.

2.5.2.5. Besinci alt probleme iliskin bulgular

Tablo 7. Katilimeilarin Sosyal Medya Kullanim Durumlarina Gére Siber Insani Degerler Egilim
Diizeyleri Arasindaki Farkliliklara Iliskin Kruskal Wallis-H Testi Sonuglari

Allt Boyut Gruplar N | X | x2 sd | p |Fark

0-1 Saat Arasi-
0-1 Saat Arasi 36 | 116.19 4 Saat ve Uzeri
1-2 Saat Arasi-

1-2 Saat Arasi 3-4 Saat Arasi
A 129.86 1-2 Saat Arasi-
Saygi 2-3 Saat Arasl 67 | 13058 | 12.85 |4 012 | 4 Saat ve Uzeri
2-3 Saat Arasi-

3-4 Saat Arasi 32 97.02 3-4 Saat Arasi
3-4 Saat A“ra51—
4 Saat ve Uzeri 28 161.84 4 Saat ve Uzeri

0-1 Saat Arasi 36 119.51
1-2 Saat Arasi 91 134.21
Dogruluk 2-3 Saat Arasi 67 131.11 | 3.23 4 521
3-4 Saat Arasi 32 109.92
4 Saat ve Uzeri 28 127.39
0-1 Saat Arasi 36 147.60
1-2 Saat Arasi 91 129.48
Hosgorii 2-3 Saat Arasi 67 119.34 | 4.71 4 318 -
3-4 Saat Arasi 32 114.48
4 Saat ve Uzeri 28 129.63
0-1 Saat Arasi 36 123.75
1-2 Saat Arasi 91 126.30
Dayanigma 2-3 Saat Arasi 67 133.50 | .76 4 .943 -
3-4 Saat Arasi 32 122.22
4 Saat ve Uzeri 28 127.91
0-1 Saat Arasi 36 102.15

0-1 Saat Arasi-

1-2 Saat Arasi 91 119.45
2-3 Saat Arasi 67 |139.23 2-3 Saat Aras1
Bariscil olma 3-4 Saat Arast 32 12795 | 1704 |4 018 | 0-1 Saat Arasi-

4 Saat ve Uzeri 28 157.66 .
4 Saat ve Uzeri

1-2 Saat Arasi-
4 Saat ve Uzeri

0-1 Saat Aras1 36 122.13
1-2 Saat Arasi 91 127.98
2-3 Saat Arasi 67 132.36 | 5.44 4 .245 -
3-4 Saat Arasi 32 105.2

4 Saat ve Uzeri 28 146.93

Siber Insani
Degerler Genel
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Tablo 7°deki veriler homojen dagilmadigi i¢in sosyal medya kullanim durumu degiskeninin siber insani
degerler egilimi geneli ve alt boyut ortalamalarina dair farklilik olusturulup olusturulmadigini anlamak
icin Kruskal Wallis testi uygulanmistir. Tablo 7 incelendiginde, sosyal medya kullanim durumu
degiskeninin saygi alt boyutuna iliskin goriislerinde (p<.05) ve baris¢il olma alt boyutuna iligskin
goriislerinde (p<.05) anlaml fark ortaya ¢ikardigi goriilmektedir. Dogruluk, hosgdrii, dayanigma alt
boyutlarinda ve siber insani degerler genelinde ise (p>.05) anlaml bir farkliligin ortaya ¢ikmadigi
goriilmektedir. Ortaya c¢ikan bu anlamli farkliligin yonii Mann-Whitney U testleri yapilarak
belirlenmistir. Bu durumda katilimcilarin kidem durumuna gore siber insani degerlerin saygi alt
boyutunda ortaya ¢ikan anlamli farkliligin sosyal medyay1 4 saat ve tizeri kullananalar ile 0-1 saat aras1
kullananlar,

1-2 saat arasi kullananlar ve 3-4 saat kullananlar arasinda, 4 saat ve {izeri kullananlar lehine oldugu
bulunmustur. Buna gore sosyal medyayi 4 saat ve tizeri kullanan katilimcilarin saygi egilimlerinin daha
yiiksek oldugu tespit edilmistir. Sosyal medyay1 1-2 saat kullananlarla 3

4 saat kullananlar arasinda, 1-2 saat kullananlar lehine anlamli fark oldugu bulunmustur.

Sosyal medyay1 2-3 saat kullananlar ile 3-4 saat kullananlar arasinda, 2-3 saat kullananlar lehine anlamli
fark oldugu bulunmustur.

Katilimeilarin sosyal medya kullanimlarina gore siber insani degerlerin baris¢il olma alt boyutunda
sosyal medyay1 0-1 saat kullananlar ile 2-3 saat kullananlar arasinda, 2-3 saat kullananlar lehine anlamli
fark oldugu bulunmustur. Sosyal medyay1 4 saat ve {izeri kullananlar ile 0-1 saat aras1 kullananlar, 1-2
saat arasi kullananlar arasinda, 4 saat ve iizeri kullananlar lehine anlamli fark oldugu bulunmustur.
Aragtirmanin bu sonucuna bakildigindan saygi egiliminin yiiksek olanlarin sosyal medyay1 4 saat ve
tizerinde kullananlar oldugu belirlenmistir.

3. SONUC, TARTISMA VE ONERILER

Calisma neticesinde tespit edilen veriler, 6gretmenlerin siber insani deger diizeylerinin genelinde ve
dogruluk, hosgorii, dayanigma alt faktorlerinde anlamli olarak farklilasmadigi goriilirken saygi ve
bariscil olma alt faktorlerinde cinsiyetlerine gore anlamli olarak farklilastigin1 gostermektedir. Erkek
Ogretmenlerin sayg1 ve baris¢il olma alt faktorii diizeyi puan ortalamasi, kadin 6gretmenlerin saygi ve
barigcil olma alt faktdrii diizeyi puan ortalamasindan daha yiiksek bulunmustur. Bagka bir deyisle ise
erkek 6gretmenlerin saygi ve barigcil olma degerlerine verdikleri 6nem diizeyi kadin 6gretmenlerden
daha yiiksektir. Benzer ¢aligmalara bakildiginda Sar1 (2005)'nin aragtirmasinda erkek 6grenciler kiz
Ogrencilere nazaran incelenen degerler acisindan daha yiiksek puan aldig1 belirtilmektedir. Alanyazin
incelendiginde degerler iizerine yapilan ¢esitli caligmalarda kadinlarin degerler konusunda daha pozitif
egilime sahip olduklan tespit edilmistir (Altunay ve Yalginkaya, 2011; Basc1, 2012; Caliskur, 2008;
Iscan, 2007).

Arastirmada elde edilen bulgular, 6gretmenlerin saygi, dogruluk, dayanisma ve bariggil olma alt
faktorlerinde anlamli olarak farklilasmadigi goriiliirken siber insani deger diizeylerinin genelinde ve
hosgori alt faktoriinde medeni durumlarina gore anlamli olarak farklilastigini gostermektedir. Bekar
Ogretmenlerin siber insani deger diizeylerinin genelinde ve hosgorii alt faktorii diizeyi puan ortalamasi,
evli 6gretmenlerin siber insani deger diizeylerinin genelinden ve hosgdrii alt faktorii diizeyi puan
ortalamasindan daha yiiksek bulunmustur. Farki bir ifadeyle, bekar 6gretmenlerin siber insani deger
diizeylerinin geneli ve hosgorii alt faktorii diizeyi evli 6gretmenlerden daha yiiksektir. Arastirma
sonucumuzdan farkli olarak Kiliger, Ozeke ve ¢oklar (2018)’1n galigmalarindaki bulgulara gére evli
bireylerin siber insani degerlerinin bekar olan kisilere nazaran anlamli bir sekilde daha yiiksek
bulundugu neticesine varmislardir.

Caligmada, siber insani degerler genelinin, dogruluk, hosgdrii, dayanisma ve barigcil olma alt
faktorlerinde anlaml olarak farklilasmadigi goriiliirken saygi alt faktoriinde kidem durumlarina goére
anlamli olarak farklilagtigini gdstermektedir. Saygi alt faktorii agisindan bakildiginda 11-15 yil arasinda
caliganlarin puan ortalamalarinin diger kidemlerden daha yiiksek oldugu tespit edilmistir. Alanyazinda,
ogretmenlerin kidem diizeyleri ile siber insani deger diizeyleri arasindaki iliskiyi inceleyen farkli bir
arastirmaya rastlanmamustir.
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Calismanin neticesindeki bulgular incelendiginde d6gretmenlerin branglari agisindan siber insani deger
geneli ve alt faktorleri diizeyleri arasinda anlaml bir farklilik bulunmamaktadir. Ayrica alanyazinda,
Ogretmenlerin branglarina gore siber insani deger diizeylerini inceleyen farkli bir arastirmaya
rastlanmamistir. Arastirmanin bulgularia bakildiginda ortaya ¢ikan sonuglarin 6gretmenlerin sahip
olduklar egitim diizeyleri ile ilgili olabilecegi diisiiniilmektedir. Bununla birlikte &gretmenlerin
uzmanlik alanlarindaki konularm igerdigi farkliliklar ve bu farkliliklarin getirdigi iletisim siireci
Ogretmenlerin siber insani deger diizeyleri iizerinde etkili olabilir.

Arastirmada elde edilen bulgular, 6gretmenlerin siber insani deger diizeylerinin genelinde ve dogruluk,
hosgorii, dayanisma alt faktorlerinde anlamli olarak farklilasmadigi goriiliirken sayg1 ve baris¢il olma
alt faktorlerinde sosyal medya kullanim siirelerine gore anlamli olarak farklilastigini gostermektedir.
Saygi1 ve bariscil olma alt faktorleri acisindan bakildiginda sosyal medyayi 4 saat ve iizeri kullananlarin
puanlarinin  daha yiiksek oldugu goriilmektedir. Alanyazinda, Ogretmenlerin sosyal medya
kullanimlaria gore siber insani deger diizeylerini inceleyen farkli bir arastirmaya rastlanmamastir.

3.1. Oneriler

e Arastirmada 6gretmenlerin siber insani deger diizeyleri cinsiyet, sosyal medya kullanim stireleri,
kidem ve bransa gore incelenmistir. Bununla birlikte dgretmenlerin siber insani deger diizeyleri
iizerinde etkisi bulunan farkli degiskenlerin var olma durumu ile ne dlgiide etkide bulunduklar
saptanarak egitim sistemine ve ilgisi bulunan alanyazina katkida bulunabilir.

e Bu calisma sadece 6gretmenleri kapsamaktadir. Farkli meslek gruplari {izerinde de siber insani
degerlere dair ¢aligmalar yapilabilir.

e Egitim kurumlarindaki 6gretmen-6grenci-veli-idareci baglaminda genel bir bakis ile siber insani
degerler incelenebilir.

e Siber insani degerlerin daha derinlemesine incelenmesi agisindan nitel ¢alismalar da yapilabilir.
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OZET

Sporda takim kaptani resmi lider konumundadir. Kaptan resmi sporcu lideri konumunda oldugu i¢in
takim kaptanindan dnemli roller beklenmektedir. Literatiirde takim kaptaninin rolleri detayli bir sekilde
arastirllmigtir. Fakat mevcut literatiirde takim kaptanlarinin kendi alg1 ve deneyimlerine gore kaptanlik
secimine iligkin yeterli literatiiriin olmadig1 gézlenmistir. Bu amagla yapilan arastirmada profesyonel 10
erkek takim kaptani ile derinlemesine bireysel goriisme yapilmistir. Aragtirmanin katilimcilari, Tiirkiye
Futbol Federasyonu 2021-2022 ile 2022-2023 sezonun da Tiirkiye de bulunan Elazig ve Malatya
illerindeki takimlarda kaptanlik yapan profesyonel futbolculardan olusmaktadir. Aragtirma katilimcilari
icin amagli 0rnekleme yontemlerinden kolay ulasilabilir durum o6rneklemesi ve oOlgiit érneklemesi
kullanilmistir.  Veriler Yari yapilandirilmis goriisme formu araciligiyla toplanmustir. Veriler,
yorumlayici fenomenolojik analiz kullanilarak tematik olarak analiz edildi. Analizler sonucunda, kaptan
secilme kriterleri, kaptanlik se¢cim usulii, kaptanlik se¢imini yapan faktorler ve kaptanlik secimini
yapmasi gereken faktorler temalart saptanmistir. Arastirmada, tecriibeli olma, liderlik &zelliginin
olmasi, yasc¢a biiyiik olma, kuliipte eski oyuncu olma, yas¢a gen¢ olma, iletisim becerisi iyi olma,
olgunluk, daha 6nce kaptanlik yapmis olma, teknik direktor ve/veya kuliip yonetiminin tarafini tutma,
teknik direktdre gore baskin olmayan oyuncu olmanin kaptan segilme kriterleri oldugunu belirtmislerdir.
Sonugta takim kaptanlari tarafindan kaptanlik se¢iminde bir¢ok kriterin baz alinarak teknik direktorlerce
kaptanin gorevlendirme yoluyla secildigi belirlenmistir.

Anahtar kelimeler: sporcu lider; kaptan; kaptanlik se¢imi; futbol

ABSTRACT

In sports, the team captain is the official leader. Since the captain is the official athlete leader, important
roles are expected from the team captain. In the literature, the roles of the team captain have been
investigated in detail. However, it has been observed that there is not enough literature on the selection
of captains according to the perceptions and experiences of the team captains in the existing literature.
For this purpose, in-depth individual interviews have conducted with 10 professional male team
captains. The participants of the research consist of professional football players who captained the
teams in the provinces of Elazig and Malatya in Turkey in the 2021-2022 and 2022-2023 seasons of the
Turkish Football Federation. For the research participants, easily accessible case sampling and criterion
sampling, which are purposive sampling methods, were used. Data has collected through a semi-
structured interview form. The data were thematically analyzed using interpretative phenomenological
analysis. As a result of the analysis, the themes of the captain selection criteria, the captain selection
procedure, the factors that make the captain's selection and the factors that should make the captain's
selection were determined. In the research, being experienced, having leadership characteristics, being
older, being a former player in the club, being younger, good communication skills, maturity, having
been a captain before, taking the side of the coach and/or club management, 1t has been determined that
being a non-dominant player according to the coach is the criteria for being a captain selection. As a
result, it has determined that the captain was selected by the coaches by assignment, based on many
criteria in the selection of captaincy by the team captains.

Keywords: athlete leader; captain; captaincy selection; football
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ABSTRACT

Fault detection in gears and bearings is crucial for ensuring the reliability and safety of
industrial machinery. The vibratory signals produced by these components contain vital
information about their health condition, which makes them valuable for monitoring and
diagnosing faults. In this study, we introduce the use of Variational Mode Decomposition
(VMD) for detecting and diagnosing defects in gears and bearings. VMD is an innovative
adaptive signal processing technique that effectively separates the underlying oscillatory modes
present in the vibratory signals, allowing the identification of fault-related signatures. The
resulting modes are demodulated using the Hilbert transform to obtain the envelope spectra of
each mode. These spectra are then analyzed to detect faults in gears and bearings. To evaluate
our approach, we utilize real-world data obtained from two different sources: gear defect
measurements provided by the Technical Centre for Mechanical Industries (CETIM) in France,
and high-speed bearing defect measurements supplied by Green Power Monitoring Systems in
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the USA. The experimental results validate the effectiveness and accuracy of the VMD-based
fault detection method in identifying faults.

Keywords: VMD, Envelope, Fault Detection, Gears Defect, Bearing Defects.
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ABSTRACT

This paper presents an innovative approach to enhance the diagnosis of gear faults by utilizing the
cyclostationarity method. By applying the cyclostationarity method to signals obtained from the gearbox
bearings, the presence of defects is clearly identified. Experimental results demonstrate that
cyclostationarity indicators can improve the prediction of signal roughness during the production
process. This approach offers new perspectives for increasing the reliability of vibration measurements

and enhancing the diagnosis of gear faults.

Keywords: Classical indicator, Cyclostationary indicator, spectral analysis, MID, IMID, , simulated

signals, reducer 101 BJT.
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ABSTRACT

In this study, we analyzed the three-dimensional magnetohydrodynamic Newtonian and non-Newtonian
fluid flow. Heat and mass transfer over a stretching surface in the presence of thermophoresis and
Brownian motion is investigated. The transformed governing equations are solved numerically via
Runge-Kutta based shooting technique. We obtained good accuracy of the present results by comparing
with the exited literature. The influence of dimensionless parameters on velocity, temperature and
concentration profiles along with the friction factor, local Nusselt and Sherwood numbers are discussed
with the help of graphs and tables. It is found that an increase in the stretching ratio parameter enhances
the heat and mass transfer rate. The heat and mass transfer rate in non-Newtonian fluid is comparatively
high while compared with the heat and mass transfer rate in Newtonian fluid.

Keywords: Newtonian and Non-Newtonian fluids, Thermophoresis, Brownian motion, Stretching
sheet.
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ABSTRACT

The Customs Code is considered as an instrument, which will increase security for importers and
exporters, simultaneously starting an era of transformation, having a new approach with business, which
he called a strategic partner. Customs and excise duties are also of particular importance when it comes
to the formation of a country,s budget. So, precisely for this reason, a special code must be formulated
for the customs system on the basis of which the customs system will have to function. Thus, for
example, within the customs system, it should be taken into account what is the customs territory,
customs lines, customs roads, customs border zone, customs goods, customs oliguria, customs payment
obligation as well as exemption from payment of the obligation from customs payment. So, for all these
issues, a code must be defined on the basis of which the customs system of a country will have to
function, since the special importance of customs for the formation of the state budget was just
mentioned. We will talk more broadly about the customs system, specifically the customs code, during
the presentation of this paper.

Keywords: Customs, customs system, customs code, importance, state budget.
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Abstract

Based on the legislations that define international law, or more specifically the implementation of the
laws of other countries in the event that a private right is required to be created, changed, or protected
in the given country. For this case and in the state of Kosovo, the law of private international law has
been created, so that if the parties are put in a dilemma as to which laws of which state to use, then the
answer will be found in the same law. For these cases, we must take into account how the interpretation
is done, specifically the clarification of foreign law. Thus, based on the Law on private international
law, it is emphasized that the law of the foreign state is interpreted and applied in accordance with the
interpretation and application of the legal system from which it comes. Misapplication of foreign law is
the basis for exercising the right to legal remedy. This means that we must take into account how the
provisions of this law are defined, more specifically, make the correct interpretation of how and where
these provisions should be applied, since otherwise the party can file a lawsuit in court either for
damages if it feels damaged or other cases. Thus, | will speak more broadly about the interpretation and
application of foreign law during the presentation of this paper.

Keywords: international, private law, law, application, interpretation.
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ABSTRACT

The law on private international law, the rules on the competence of courts and other bodies for
examining these relations and the rules on the procedure, as well as the rules on recognition,
apply to the determination of the competent law in legal-private relations with an international
element. and the execution of decisions of foreign courts and decisions of other bodies of
foreign countries, defined in the provision of Article 1 of this same law, which can be applied
in cases of causing damage. Specifically, for damage caused by non-contractual liability,
according to which law it is emphasized that the law of the state where the damage was caused
is competent, regardless of the state in which the action that caused the damage was undertaken,
and regardless of the state or states in which it is caused indirect consequences from that action.
In the following, it is emphasized that if the responsible person and the injured party have
permanent residence in the same state at the time when the damage was caused, the law of the
state in which the damage was caused is competent. In all cases where we are dealing with an
agreement between the parties, specifically with a contract concluded between the parties, then
the relationship is significantly closer to the state in which that contract was concluded, so this
means that the law of country, where the contract was concluded, specifically the agreement of
the parties. These clarifications are made in accordance with the international law of Kosovo,
according to which in all cases where a foreign element appears in private legal relations,
specifically in subjects or objects, then based on this law we have proper guidance on which
provisions the state must applies to that legal relationship, whether for the creation, change,
protection or termination of international legal relationships.

Keywords: International law, right, application, liability for damage, contract.
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ABSTRACT

Considering that the large urban areas in Romania are agglomerating while the population in the less
developed areas is decreasing significantly, we propose in this study to identify the connection between
this type of demographic change and the evolution of the green transition. Urban agglomeration has
significant influences on the green transition and efforts to achieve sustainable development goals.
According to INS data, in Romania there is a tendency to agglomeration of developed cities and
surrounding areas, which often leads to an increase in the number of homes built at the expense of green
areas, an increase in the volume of waste, heavy traffic problems, air pollution and congestion . As a
result, promoting a sustainable and efficient transport system in urban areas is essential for the green
transition. This may include developing public transport networks, encouraging the use of bicycles and
walking, and promoting electric or low-emission vehicles. Another factor that slows down the
achievement of green transition goals is the intensive consumption of resources such as energy, water
and construction materials, which can lead to a negative impact on the environment and increased
greenhouse gas emissions. In the context of the green transition, it is important to promote the efficient
use of resources and implement technologies and practices that reduce consumption and optimize the
use of resources. On the other hand, the high concentration of population and activities in urban areas
can generate significant amounts of waste. In this situation, proper waste management, including
recycling and reducing waste production, is a key component of the green transition in the urban
environment. Another important aspect is the green infrastructure. Urban agglomerations can benefit
from the development of green infrastructure such as parks, urban gardens and green spaces in general.
They contribute to improving air quality, reducing high urban temperatures, increasing biodiversity and
improving the health and well-being of residents. In conclusion, urban congestion caused especially by
internal population movement has significant influences on the green transition. Addressing issues
related to resource consumption, urban mobility, waste management, green infrastructure development
and community engagement are essential elements to achieve a sustainable and environmentally friendly
transition in developed urban areas.

Keywords: urban agglomeration, population movement, green transition.
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Abstract

While some metals during welding operation exhibit high thermal conductivity and contain several fast-
moving electrons primarily responsible for heat conduction, some are poor thermal conductors, such as
mild steels which dissipate heat at a slow rate. Therefore, materials with low thermal conductivity can
increase the chances of post-weld material distortion. This is due to increased shrinkage effect brought
on by the steep temperature gradient. Therefore, this study is focused on optimization of welding input
variables for optimum output thermal conductivity based on the principles of Design of experiment
(DOE). A design matrix having six (6) center points, six (6) axial points and eight (8) factorial points,
resulting in twenty (20) experimental runs was employed as TIG welding input variables, which
included welding current ranging from 199.77-250.23A,voltage ranging from 20.98-26.0 V and gas flow
rate ranging from 11.98-16.0 L/min. The twenty variables were employed as input for TIG welding
experimental procedure as well as prediction and optimization using Response Surface Methodology
(RSM), with the output responses being thermal conductivity of mild steel. Optimal solution of the
numerical optimization of welding input variables revealed that welding current of 199.77 amp, voltage
of 26 volts and gas flow rate of 11.98 L/min can produce minimum weld thermal conductivity of 40.99
W/m.k. The solution was selected by design expert as the optimum solution with a desirability value of
0.940 (94%). To validate the results, regression plot between the experimental values and RSM
predicted values showed the value for coefficient of determination (R?) for the output responses as
0.9801. Considering that the closer the r? value to one (1), the more accurate the prediction, indicating
that RSM can be used as alternative tool to predict and optimize weld input variables for optimum
thermal conductivity that can yield minimum weld distortions.

Keywords: Welding, Design of experiment, Mild steel, Optimization, Experimental approach.

1. INTRODUCTION

Tungsten inert gas (TIG) welding approach is one of the welding process that most manufacturers sought
after in order to save production costs and create lightweight components. Thus most manufacturers are
concentrating on the combining of different materials of steels components which are used for their
structural components due to its desirable characteristics of affordability and lightweight property
(Assefa et al., 2022; Bahar, 2018). When combining two materials with different chemical, physical,
and thermal properties, extra care must be taken to ensure a strong and rigid joint connection. The
workpieces that need to be linked are melted at the joining surfaces during welding, and after they have
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solidified, a permanent joint can be created. In some circumstances, a filler material is injected to create
a pool of molten material during the welding process. Once the pool has solidified, the materials are
joined together tightly. The TIG welding technique is well-known for its adaptability, consistency as a
heat source, low equipment cost, and high-quality welds, which make it popular across a variety of
sectors. Despite all of its benefits, there is one problem that prevents TIG welding from being widely
used (Singh and Khanna, 2021).

The degree of metallurgical changes during welding, fluctuations in hardness in the weld zone due to
quick solidification, quantity of oxidation due to materials reacting with air oxygen, and propensity for
crack development in the joint location are some of the elements that affect a material's weldability
(Mandal et al., 2022; Bahar, 2018; Muluken, 2020). Moreover, EKi et al. (2022) and Eki et al. (2023)
observed that Tungsten inert gas (TIG) is used as a shielding gas mixture, albeit only trace amounts of
inert gases like nitrogen or hydrogen are used. Thin edge-square (2 mm) sections were used for
autogenous GTA welding (filler metal was not used); bigger sections required V and X-type preparation
and filler metal addition. In this situation, filler metal must be added. This metal joining procedure makes
substantial use of pieces of carbon and low alloy steels, including thin pieces of stainless steel, titanium
alloys, magnesium, and aluminium.

Additionally, previous research has been done on the TIG welding of various and dissimilar metals:
characterisation, parameter optimization, and application. The amount of energy required to melt the
base metal locally is determined by the degree of heat conduction from the molten weld pool to a base
metal with a higher thermal conductivity, which absorbs thermal energy (Chaudhari et al., 2021;
Venukumar et al., 2019). Vora et al. (2021) in his experimental study described the integration of
Response Surface Methodology (RSM) with a cutting-edge Heat Transfer Search (HTS) optimization
algorithm to optimize the machining parameters of the A-TIG welding technique, notably for achieving
full penetration in 6 mm thick carbon steels. The experiments used welding current, arc length, and torch
travel speed as input process parameters and penetration depth, depth-to-width ratio, heat input, and
width of the heat-affected zone as outcome variables.

On the other hand, based on Taguchi L9 orthogonal array, experiments were conducted. Regression
equations were formulated using the response surface methodology, and the process parameters were
improved using the genetic algorithm (GA) and simulated annealing (SA). The quality of the output was
dependent on input factors including current, voltage, welding speed, and gas flow rate in a multi-input
to single output (tensile strength) process. The goal of the experimental study was to correct the input
parameters and increase the output of A-TIG welding of sintered hot-forged AISI 4135 steel (Joseph
and Muthukumaran, 2017; Azadi and Kolahan, 2020).

Bodkhe and Dolas (2018) in its experimental study opined that welding of stainless steel (SS) alloy
304L used in its studies was employed to determine the best set of process parameters to obtain a better
depth of penetration (DOP). Current, welding speed, and arc gap were the input parameters chosen for
the tests, and the experiments were designed using the central composite design of response surface
methodology. This was performed to gather data and examine the impact of input variables on DOP,
autogenous bead on plate welds with mono-component flux were performed on SS 304L plates with a
6 mm thickness.

Moreover, Pondi et al. (2021) in its experimental study on TIG welding operations employed central
composite design approach which used several independent variables with input parameters ranging
from the welding current, voltage and speed with respect to measured response parameter (heat input).
The research study deployed five specimens per run on mild steel coupons (60 mm x 40 mm x 10 mm).
The findings further revealed that when optimum values of the welding variables are correctly
established, the use of an appropriate welding heat input that could reduce the amount of residual stress
created during welding can prevent the harmful formation of heat affected zone cracking during the TIG
welding process.

The application of Response Surface Methodology (RSM) provides an alternative means of reducing
the high cost requirement for experimental procedure. In other words, RSM combines mathematical and
statistical models for computation of input variables to obtain desired output response (Ugur et al.,
2009). The main components of RSM includes experimental design, regression analysis and
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optimization algorithms which are applicable in the analysis of empirical relationships. The tool RSM
is a software that mostly have its relevance in development of empirical models, usually known as
response surface, for controlling the variables. Therefore, it determines optimum input variables that
can produce optimum output response (Pawan et al., 2011). Uwoghiren and Erhunmwunse (2022)
developed a model using Response Surface Methodology to predict and optimize weld heat input and
heat affected zone from input parameters such as current, voltage and welding speed. Based on Design
of experiment (DOE), lkpe and Owunna (2018) developed an experimental design matrix to
optimization TIG welding input variables for AISI 1020 low carbon steel plate using RSM. Similarly, a
central composite design (CCD) in Design Expert 7.01 software was employed by Owunna and Ikpe
(2021) to develop a statistical DOE for optimization of Tungsten Inert Gas (TIG) welding process
parameters relative to mechanical properties of AISI 1018 mild steel plate using RSM. In this study, a
central composite design matrix based on optimization of tungsten inert gas welding input variables was
employed for output welds with optimum thermal conductivity of mild steel plate. The analysis was
carried out via experimental and numerical approaches using RSM, and the optimum desirable solution
as well as the coefficient of determination were obtained accordingly.

2. MATERIALS AND METHODS
2.1. Materials

This section will focus on the description of the various types of materials required for the analysis and
predictions of temperature effects and induced stresses on the material weldment. Materials that were
employed in this study includes: AISI 1020 mild steel plate (10 mm thickness), tungsten inert gas
welding machine, argon shielding gas, tensometer, vertical milling machine for milling the angles, G-
clamp for clamping the work pieces, welding electrode and type K-thermocouple

2.1.1. AISI 1020 Mild Steel Plate

The American Iron and Steel Institute (AISI) defines mild steel also known as carbon steel or plain
carbon steel as having no more than 2% of carbon composition and no other appreciable alloying
elements. Yadav et al. (2014) in their investigation described mild steel as one of the metals with iron
(Fe) as the primary composition. Mild steel is strong and tough but not readily tempered and exhibits
good welding ability as a result of low carbon content, whereas, high carbon steels containing high
percentage of carbon and other alloying elements may result in brittle zones around the welded joints
(Khanna, 2006).

The austenitic structure of AISI 1020 mild steel also gives these grades excellent toughness, even down
to cryogenic temperatures. Excellent forming and welding characteristics by all standard fusion
methods, both with and without filler metals. A number of researches have been carried out on the
weldment of different materials but only few studies have been done on mild steel plate, as it is seldom
investigated. Mild steel is easily fabricated, readily available and relatively cheaper compared to most
materials. The chemical compositions of AISI 1020 mild steel proposed for this study are presented in
Table 1.

Table 1. Chemical composition of the mild Steel

S/N Metal elements percentage
1 C 0.094+0.043
2 Si 0.210+0.043
3 Mn 0.310+0.73
4 P 0.056+0.40
5 Cu 0.094+0.109
6 Al 0.002+0.004
7 S 0.022+0.114
8 Cr 0.214+0.073
9 Ni 0.315+0.120
10 Fe 08.32+52
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Since temperature induced stress is a function of the material properties, the properties required in this
case includes Young’s Modulus, Poisson’s ratio, thermal conductivity, specific heat, thermal expansion
coefficient and density. Modulus of elasticity is a measure of the stiffness of a material. Materials with
higher elastic modulus shows a higher tendency to resist distortion. The extent at which a metal will
undergo expansion or contraction as a result of heating or cooling during welding depends on the
coefficient of thermal expansion which determines the behaviour of a material in response to the rate of
heat flowing through its cross section. The AISI 1020 mild steel properties proposed for this study is
presented in Table 2 while V-butt specimen of the AISI 1020 mild steel is shown in Figure 1.

Table 2. Mechanical Properties of AISI 1020

Name AISI 1020

Yield strength 351.571 N/mm”"2
Tensile strength 420.507 N/mm”"2
Elastic modulus 200000 N/mm”2
Poisson's ratio 0.29

Mass density 7900 g/cm”3
Shear modulus 77000 N/mm~2
Thermal expansion coefficient 1.5e-005 /Kelvin

45°

},_

Figure 1. V-butt specimen of mild Steel
2.2. Methods
2.2.1. Experimental Design

Experimentation is a very important aspect of scientific study, which can be developed, using computer
software like design expert and Minitab. For proper polynomial approximation, an experimental design
is used to collect the data. There are different types of experimental designs which include central
composite design, taguchi, D-optimal design, factorial design and latin hyper cube designs. Design of
Experiments is a systematic series of tests, in which purposeful changes are made to input factors, so
that you may identify causes for significant changes in the output responses. The optimization objectives
were separately to:

i.  Optimize the input variables (current, voltage and gas flow rate)
ii.  Minimize the output response (thermal conductivity)

The final solution of the optimization process was to determining the optimum value of each input
variable namely: voltage (volt), current (Amp) and gas flow rate (L/min) that will minimize thermal
conductivity set by the objective function.
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To generate the experimental data for the optimization process;

i.  First, statistical design of experiment (DOE) using the central composite design method (CCD)
was done. Central composite design (CCD) is unarguably the most acceptable design for
response surface methodology (RSM). Design Expert 7.01 was used to deduce design of
experiment for the welding parameters for 20 runs, with variable voltages ranging from 20.98-
26 V, variable currents ranging from 199.77-250.23 A and variable gas flow rates ranging from
11.98-16 L/min as presented in Table 3.

ii.  Secondly, an experimental design matrix having six (6) center points, six (6) axial points and
eight (8) factorial points resulting to 20 experimental runs was generated. The key parameters
considered in this work are welding current, welding voltage, gas flow rate. Table 3 shows the
welding parameters symbols and unit.

iii.  The central composite design matrix was developed using the design expert software, producing
20 experimental runs. The input parameters and output parameters make up the experimental
matrix while the responses recorded from the weld samples were used as the data. The Table 3
shows the central composite design matrix.

Table 3. Central composite design matrix (CCD)

std Weld | Block Current Voltage Gas flow Rate
Runs
12 1 Block 1 250.23 23.5 135
16 2 Block 1 225 26 14.5
10 3 Block 1 250.23 24.5 14.5
19 4 Block 1 240 25 16
6 5 Block 1 225 25 16
13 6 Block 1 240 20.98 13.5
9 7 Block 1 199.77 24.5 13.5
18 8 Block 1 210 25 16
15 9 Block 1 199.77 26 11.98
14 10 Block 1 250.23 20.98 135
3 11 Block 1 240 22 11.98
11 12 Block 1 225 24.5 11.98
5 13 Block 1 210 22 16
7 14 Block 1 199.77 235 14.5
20 15 Block 1 210 20.98 14.5
8 16 Block 1 225 22 13.5
2 17 Block 1 199.77 26 11.98
17 18 Block 1 240 20.98 13
4 19 Block 1 210 22 16
1 20 Block 1 250.23 22 11.98

2.2.2. Performing of Welding Experiment

AISI 1020 low carbon steel plate of 10 mm thickness each was cut into 60x40x10 mm (length x width
x width) dimension as shown in Figure 1. Emery paper (coarse: P24 grit size with 715 pm and fine: P80
grit size with 201 pm) was used to smoothen and eliminate rough particles and rust from the surface of
specimen before welding the samples in Figure 2. This was followed by cleaning the surface of the
samples to be welded with acetone in order to eliminate surface contamination. Using vertical milling
machine, the welding sample (plate) was chamfered (2mm depth) with 45 degrees at the edge to form a
V-groove angle while clamping it to a G-clamp. The Milling angle was done using a vertical milling
machine. The welding was carried out with the plates properly clamped to avoid misalignment during
welding process. TIG welding was applied to the chamfered area of the plate and filling the chaffered
region using 2% thoriated tungsten electrode. This was achieved through the use of Dynasty 210 DX
welding machine and 100 % Argon as the torch gas to protect the welding region from contaminants.
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The TIG welding specifications employed in the welding process are presented in Table 4 while samples

of the steel plates subjected to welding are shown in Plate 1.

Table 4. Materials and specifications used for the welding experimentation

S/N Material Specification Welding Specification

1 Welding Type Tungsten Inert Gas (TIG)

2 Material AlSI 1020 Low Carbon Steel Plate

7 Material Thickness 10 mm

8 Filler Material ER 70 S-6

9 Joint Type Butt Joint (\V-groove)

10 Joint Preparation Abrasive Clean (Sand paper)/Acetone Wipe
11 Joint Gap 2mm

12 Welding Current D.C.E.N (Direct Current Electrode Negative)
13 Pulse Width 0.8 Seconds

14 Filler Rod Angle 15°

15 Welding Torch Angle 45°

16 Fixed Frequency 60Hz

17 Torch Type Pro-torch (TIG Torch)

18 Tungsten Type 2% thoriated

19 Tungsten Size 3/1326” Diameter x 25.4 mm

20 Torch Gas Argon (100%)

21 Heat Input Ratio 10.75 KJ/min

22 Weight of Filler Rod 78.5 Kg/m?

23 Welding machine Dynasty 210 DX

24 Clamp type G-clamp for clamping the work pieces
25 Vertical milling machine For milling the V-groove angle

K-type thermocouples were attached to the surface of the workpiece and the temperature was recorded
at different points as the arc passed along the workpiece. Also, the welding torch passed over the plate
at a height of 2.5mm from the workpiece at constant velocity of 1.72 m/s. The welding experiments
were carried out according to the Central Composite Design Matrix (CCD) in Tables 3 and in a random
order to avoid any systematic error in the experiment. The welded samples are shown in Plate 3.3. The
welded plates were checked for any visible defects and uniformity and then cross-examined at their axial
midpoints to make test specimens. These 60 x 40 x10 mm dimensioned test specimens were polished
and etched after completing all the experiments.

Batch A Batch B

Figure 2. Mild steel welded samples
2.2.3. Optimization of Welding Parameters

There are many statistical techniques for solving multiple response problems, such as overlaying the
contours plot for each response, constrained optimization problem and desirability approach. The
common statistical software packages, such as GPSS, NEMROD and Design-Expert, include multiple
response optimization techniques. The desirability method is recommended due to its simplicity,
availability in the software and it also provides flexibility in weighting and giving importance to
individual responses. Solving such multiple response optimization problems using this technique
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consists of using a technique for combining multiple responses into a dimensionless measure of
performance called the overall desirability function. The desirability approach consists of transforming
of each estimated response, Yi, into a dimensionless utility bounded by 0 < di < 1, where a higher di
value indicates that the response value Yi is more desirable, if di = 0 this means a completely undesired
response or vice versa when di = 1. Figure 3 shows a flow chart of the optimization steps in the design-
expert software 7.
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Figure 3. Optimization sequential steps
2.2.4. Response Surface Methodology (RSM)

Response Surface Methodology (RSM) is a collection of statistical and mathematical data useful for
modeling, prediction and optimizing processes. RSM works adequately with the use of Design of
Experiment (DOE), where a number of independent parameters (input variables) are optimized for
desired output response (output variables) which must be minimized. In this case, experiment is a
sequence of test known as runs where adjustments are made to the input variables in order to point out
the cause for changes in the output response. The most substantial use of RSM is in applications where
various input variables significantly influence the performance characteristic (response) of the process.
The input variables are also known as independent variables and they are dependent on the feed data
from the researcher. The field of RSM involves experimental techniques for investigating the unknown
variables in the process, empirical statistical modeling to develop the proper approximating relationship
between the yield and the process variables, and optimization methods for identifying appropriate values
of the process variables to generate desirable values for the response. Response Surface Methodology
was originally developed for modeling of experimental responses, but its application later diversified
into modeling of numerical experiments. It is important to note that the difference is mainly in the type
of error generated by the response. For example, physical experiment can generate certain inaccuracies
such as measurement errors, inappropriate selection of welding electrode, uncontrolled welding
parameters etc. whereas numerical noise in computer aided experiment is a function of partially
completed convergence iterative processes, round-off errors etc. Hence, computer aided experiment
eliminates possible errors encountered in physical experiments and provides computational iterations to
enable the researcher choose between previously generated result and subsequent results. This in turn
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saves iteration time, cost and damages that errors resulting from physical experiments would cause to
structures designed through welding processes. Statistical modeling will be incorporated in this study to
develop an appropriate approximating model between the response y and independent variables &,
&y ¢« Generally, the relationship is given as by Equation 1.

y= [ G e 1)

Where the real response function f is unknown and the symbol ¢ represents other sources of variability
not accounted for in f. On the other hand, € encompasses operational effects such as measurement error
on the response, background noise, effect of other variables etc. ¢ is sometimes considered as a statistical
error, usually assuming it to have a normal distribution with mean zero and variance o2. Therefore,

EQ)=n=E[f(§, & .. &I+ E (&) = (1,82 - Ek) )

The variables &3, &5, ... .... &, are oftentimes known as the natural variables, because they are expressed
in the natural units of measurement, such as °C, Ib/in? etc. In several RSM applications, it is appropriate
to transform the natural variables to coded variables x,, x5, .......x;, which are usually considered
dimensionless with mean zero and the same standard deviation. For the coded variable is given by
Equation 3.

N = fxy, Xg e e Xg) (3)

Since the real response function f is unknown, approximation is allowed. However, successful
application of RSM is significantly dependent upon the researcher’s ability to develop a suitable
approximation for f. A low-order polynomial in comparatively small part of the independent variable
margin is appropriate. In some cases, either a first-order or a second order model is considered suitable,
but the first model may be considered in cases where the researcher is approximating the real response
surface over a small area of independent variable margin in a domain with little curvature in f. In a case
of two independent variables, the first-order model in terms of the coded variables is given by Equation
4:

N =Bo + B1x1 + B2, 4)

The first-order model expressed in Equation 4 is also known as the main effects model, because it consist
only of the focal effects of the two variables x; and x,. In some cases where the two variables interact,
it can be incorporated to the model as expressed in Equation 5.

N =By + P1x1 + Boxy + Pr2x1X; 5)

The expression in Equation 5 represents the first-order model with interaction, and computing the
interaction term introduces curvature into the response function. Generally, curvature in the real
response surface is so effective that the first model even with the inclusion of the interaction term is
inadequate. Similar cases as this usually require a second order model, in which case is given by
Equation 6 for the case of two variables;

N = Bo + Prx1 + Paxs + PraX + PazXs + Prax1X, (6)

This first order model would possibly be applied as an approximation to the real response surface in a
relatively small region, whereas, the second-order model has a wide range of application in RSM for the
following reasons;

i.  The second-order model is very flexible and can support a wide variety of functional forms, so
it will function appropriately as an approximation to the real response surface.

ii.  Estimation of parameters (the [’s) is easy with the second-order model. The method of least
squares can be adopted for this purpose.

iii.  There is extensive practical application indicating that second-order models work well in
solving real response surface problems.

In summary, the first-order model is given by Equation 7:
N = Bo + Prx1 + Baxa + - Prxy (7)
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But the second-order model is given by Equation 8:

k k k
77:ﬂo+§ﬂjxj+§ﬁjj+xj+zjz_;dﬂijxixj 8)

2.2.5. Test for Significance of Model

As shown in Table 5, Analysis of Variance (ANOVA) which is a method for collection of statistical
models and their associated procedures, and the following ratings (lack of fit, VIF, goodness of feet
test) will be used to determine the accuracy of each model.

Table 5. Statistical Measures for Determination of Model Significance

Variation Sum of Squares Degree of Freedom | Mean Square | fo
Regression SSr 9 MSg MSgr/ MSg
Error SSe N-9-1 MSe

Total SSt N-1

The error sum of square SSg is an approach that measures the extent of variation resolved by the
regression. Thus, the smaller the SSg, the better the regression model and vice versa. The variations
shown in Table 5 is given by the following mathematical Equations 9-12:

SSp = SSy — SSp )
n 2
IZ Yi
SSp =YY ———— (10)
n 2
2
SSp = BXY ———— (11)

(12)

SSg =YY ———— |B'X'Y -

Where SS_, SS;and SS. is the sum of square error, sum of square due to regression and sum of

n
square total, respectively. z Y, is the sum of the dependable variables, n in the total number of the
i=1

dependable variable ' is the regression coefficient and X'is the dependent variable and Y is the
response.

3. RESULTS AND DISCUSSION

In this study, twenty experimental runs were carried out, each experimental run comprising the current,
voltage and gas flow rate, used to join two pieces of AISI 1020 mild steel plates of 10 mm thickness
measuring 60 x 40 x 10mm (length x width x width). The thermal conductivity were measured and the
results presented in Table 6.

Table 6. Experimental results

run Block Current Voltage Gas flow | Experimental Thermal
Rate conductivity
1 Block 1 250.23 23.5 135 70.75
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2 Block 1 225 26 145 68.73
3 Block 1 250.23 245 145 81.75
4 Block 1 240 25 16 66.76
5 Block 1 225 25 16 79.75
6 Block 1 240 20.98 13.5 63.75
7 Block 1 199.77 24.5 13.5 74.20
8 Block 1 210 25 16 72.65
9 Block 1 199.77 26 11.98 78.23
10 Block 1 250.23 20.98 135 73.0

11 Block 1 240 22 11.98 71.75
12 Block 1 225 24.5 11.98 59.75
13 Block 1 210 22 16 77.75
14 Block 1 199.77 235 145 58.8

15 Block 1 210 20.98 145 78.72
16 Block 1 225 22 13.5 57.75
17 Block 1 199.77 26 11.98 55.84
18 Block 1 240 20.98 13 76.69
19 Block 1 210 22 16 71.78
20 Block 1 250.23 22 11.98 63.75

In this study, an attempt is made to develop a second order mathematical relationship between selected
input variables, namely; current (1), voltage (V) and gas flow rate coupled with two response output
variable (thermal conductivity) using response surface methodology (RSM). The target of the
optimization model was to minimize thermal conductivity. The final solution of the optimization process
was to determining the optimum value of each input variable namely: current (Amp), voltage (\VVolt) and
gas flow rate that will minimize thermal conductivity. To generate the experimental data for the
optimization process;

i.  First, statistical design of experiment (DOE) using the central composite design method (CCD)
was done. The design and optimization was executed with the aid of statistical tool. For this
particular problem, Design Expert 7.01 was employed.

ii.  Secondly, an experimental design matrix having six (6) center points (k), six (6) axial points
(2n) and eight (8) factorial points (2") resulting to 20 experimental runs was generated.

The model summary shows that the model is of the quadratic type which requires the polynomial
analysis order as depicted by a typical response surface design.

To validate the suitability of the quadratic model in analyzing the experimental data, the sequential
model sum of squares was calculated for thermal conductivity response which is presented in Table 7.

Table 7. Sequential model sum of square for thermal conductivity

Sum of Mean F p-value
Source Squares df Square Value Prob > F
Mean vs Total 1059.39 1 1059.39
Linear vs Mean 32.56 3 10.85 64.62 < 0.0001
2F1 vs Linear 1.71 3 0.57 7.54 0.0036
Quadratic vs 2FI 0.83 3 0.28 18.59 <0.0001 | Suggested
Cubic vs Quadratic 0.085 4 0.021 1.98 0.2169 Aliased
Residual 0.064 6 0.011
Total 1094.64 20 |54.73

The sequential model sum of squares in Table 7 indicates the accumulating improvement in the model
fit as terms are added. Based on the calculated sequential model sum of square, the highest order
polynomial where the additional terms are significant and the model is not aliased was selected as the
best fit. To test how well the quadratic model can explain the underlying variation associated with the
experimental data, the lack of fit test was estimated for each of the responses. Model with significant
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lack of fit cannot be employed for prediction. Results of the computed lack of for thermal conductivity
is presented in Table 8.

Table 8. Lack of fit test for thermal conductivity

Sum of Mean F p-value
Source Squares Df Square Value Prob > F
Linear 1503.79 11 136.71 20.30 0.0019
2FI 553.02 8 69.13 10.27 0.0101
Quadratic 32.35 5 6.47 0.96 0.5169 Suggested
Cubic 0.068 1 0.068 0.010 0.9238 Aliased
Pure Error | 33.67 5 6.73

From the results it was again observed that the quadratic polynomial had a non-significant lack of fit
and was suggest for model analysis while the cubic polynomial had a significand lack of fit hence aliased
to model analysis. The model statistics computed for thermal conductivity response based on the model
sources is presented in Table 9.

Table 9. Model summary statistics for thermal conductivity

Std. Adjusted Predicted
Source Dev. R-Squared | R-Squared | R-Squared | PRESS
Linear 9.80 0.3271 0.2009 -0.1968 2734.42
2FI 6.72 0.7432 0.6247 0.4426 1273.49
Quadratic 2.57 0.9711 0.9451 0.8705 295.82 Suggested
Cubic 2.37 0.9852 0.9532 0.9722 63.47 Aliased

The summary statistics of model fit shows the standard deviation, the r-squared, adjusted r-squared,
predicted r-squared and predicted residual error sum of square (PRESS) statistic for each complete
model. Low standard deviation, R-Squared near one and relatively low PRESS is the optimum criteria
for defining the best model source. Based on the results, the quadratic polynomial model was suggested
while the cubic polynomial model was aliased hence, the quadratic polynomial model was selected for
this analysis. In assessing the strength of the quadratic model towards minimizing thermal conductivity.
One way analysis of variance (ANOVA) was generated which is presented in Table 10.

Table 10. ANOVA table for thermal conductivity

Sum of Mean F p-value
Model 2218.67 9 246.52 37.34 <0.0001 significant
A-current 0.73 1 0.73 0.11 0.7455
B-voltage 722.09 1 722.09 109.38 < 0.0001
C-gas flow rate 24.40 1 24.40 3.70 0.0834
AB 80.33 1 80.33 12.17 0.0058
AC 133.74 1 133.74 20.26 0.0011
BC 736.70 1 736.70 111.59 < 0.0001
A2 0.98 1 0.98 0.15 0.7080
B"2 504.34 1 504.34 76.39 < 0.0001
Cnr2 18.82 1 18.82 2.85 0.1222
Residual 66.02 10 6.60
Lack of Fit 32.35 5 6.47 0.96 0.5169 not significant
Pure Error 33.67 5 6.73
Cor Total 2284.69 19

To validate the adequacy of the quadratic model based on its ability to mminimize the thermal
conductivityn the goodness of fit statistics presented in Table 11.

Table 11. Goodness of fit statistics for thermal conductivity
| Std. Dev. | 2.57

| R-Squared | 0.9711
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Mean 54.71 Adj R-Squared 0.9451
CV.% 4.70 Pred R-Squared 0.8705
PRESS 295.82 Adeq Precision 23.324

To obtain the optimal solution, we first consider the coefficient statistics and the corresponding standard
errors. The computed standard error measures the difference between the experimental terms and the
corresponding predicted terms. Coefficient statistics for thermal conductivity variable is presented in

Table 12.
Table 12. Coefficient estimates statistics generated for thermal conductivity
Coefficient Standard 95% CI | 95% ClI VIF
estimate error low High
Intercept 50.07 1.05 47.74 52.41
A-current -0.23 0.70 -1.78 1.32 1.00
B-voltage 7.27 0.70 5.72 8.82 1.00
C-gas flow rate -1.34 0.70 -2.89 0.21 1.00
AB -3.17 0.91 -5.19 -1.14 1.00
AC 4,09 0.91 2.06 6.11 1.00
BC -9.60 0.91 -11.62 -7.57 1.00
A2 -0.26 0.68 -1.77 1.25 1.02
B/2 5.92 0.68 4.41 7.42 1.02
Ccn2 1.14 0.68 -0.37 2.65 1.02
Intercept 50.07 1.05 47.74 52.41

Variance inflation factor (VIF) value of 1.00 for the individual and combine terms, 1.02 for the quadratic
terms as observed indicate a significant model in which the variables are highly correlated with the
responses. The optimal solution which shows the individual effects and combine interactions of the
selected input variables (current, voltage and gas flow rate) against the mesured thermal conductivity is
presented based on the coded values in Figure 4.

thermal conductivity
+50.07
023
=727
-1.34
=317
+4 05
-9.50
-0.25
+3.82
+1.14

*A
*B
*C
.
R Te
g
= A2
tEE
= 2

Figure 4. Optimal solution in terms ofcoded factors for thermal conductivity

The optimal solution which shows the individual effects and combine interactions of the selected input
variables (current, voltage and gas flow rate) against the mesured thermal conductivity is presented
based on the actual values in Figure 5.
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Figure 5. Optimal solution in terms of actual factors for thermal conductivity

The diagnostics case statistics which shows the observed values of thermal conductivity their predicted
values is presented in Table 13 The diagnostic case statistics actually give insight into the model strength

and the adequacy of the optimal second order polynomial equation.

Table 13. Diagnostics case statistics report of thermal conductivity

Runs | Actual Predicted residual | Leverage | Internally | Externally | Influence Cook’s
on
Studentiz | Studentiz | Fitted
ed ed Value
1 70.75 68.49 2.27 0.670 1.538 1.670 *2.38 0.480
2 68.73 65.19 0.80 0.670 0.545 0.525 0.748 0.060
3 81.75 80.10 -0.80 0.670 -0.543 -0.523 -0.745 0.060
4 66.76 67.58 -0.83 0.670 -0.564 -0.544 -0.775 0.065
5 79.75 81.76 0.95 0.670 0.643 0.623 0.887 0.084
6 63.75 64.88 0.92 0.670 0.622 0.602 0.857 0.078
7 74.20 72.52 -0.69 0.670 -0.466 -0.447 -0.637 0.044
8 72.65 70.89 -2.15 0.670 -1.459 -1.560 *-2.22 0.432
9 78.23 75.72 -0.97 0.607 -0.604 -0.584 -0.726 0.056
10 73.0 70.94 0.81 0.607 0.502 0.482 0.599 0.039
11 71.75 67.57 -2.88 0.607 -1.791 -2.061 * -2.56 0.496
12 59.75 56.03 2.72 0.607 1.688 1.894 *2.36 0.441
13 77.75 74.55 -0.80 0.607 -0.497 -0.478 -0.594 0.038
14 58.8 54.05 0.64 0.607 0.395 0.378 0.469 0.024
15 78.72 75.07 1.68 0.166 0.716 0.697 0.312 0.010
16 57.75 53.07 -3.32 0.166 -1.415 -1.501 -0.671 0.040
17 55.84 40.99 1.68 0.166 0.716 0.697 0.312 0.010
18 76.69 72.07 1.68 0.166 0.716 0.697 0.312 0.010
19 71.78 68.07 -3.37 0.166 -1.437 -1.530 -0.683 0.041
20 63.75 61.07 1.68 0.166 0.716 0.697 0.312 0.010

Lower residual values resulting to higher leverages as observed as indicators of a well fitted model. To
access the accuracy of prediction and established the suitability of response surface methodology using
the quadratic model, a reliability plot of the observed and predicted values for thermal conductivity is
obtained in Figure 6.
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Figure 6. Regression plot of observed versus predicted thermal conductivity

The high coefficient of determination (r? = 0.9801) as observed in Figure 6 was used to established the
suitability of response surface methodology in optimizing percentage of thermal conductivity. To accept
any model, its satisfactoriness must first be checked by an appropriate statistical analysis output. To
diagnose the statistical properties of the response surface model, the normal probability plot of residual
presented in Figure 7. It can be observed that the points follow a straight line despite the slight scatter.
This indicates that the residuals are normally distributed and no transformation of the response data is
required for better analysis. To accept any model, its satisfactoriness must first be checked by an
appropriate statistical analysis output. To diagnose the statistical properties of the thermal conductivity
response surface model, the normal probability plot of residual presented in Figure 7.
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Figure 7. Normal plot of residuals for thermal conductivity
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In order to detect a value or group of values that are not easily detected by the model, the predicted
values is plotted against the actual values, for viscosity which is shown in the Figure 8.
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Figure 8. Plot of predicted Vs actual for viscosity
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In order to detect a value or group of values that are not easily detected by the model, the predicted
values is plotted against the actual values, for thermal conductivity which is shown in the Figure 9.

¥ Travanen I f—é-‘lzum-,lclx) fre |§ ANCHA |Ewmu.= B“"""‘"l

Dosign-Erpen® Software
thermal conductivity

Color points by value of
thermal conduchvity.

Iss 76
4099

Dradirtad

Predicted vs. Actual

10
EX T =
/"/.- -
.»"'
v
7235 —| S
8-
A
€150 —| -~
Ea
B -
=9
075 — - 4B
.-""./
-
4000 — ta
I T T I
@0 07 6137 ne 4254

Actual

Figure 9. 4.11: Plot of predicted Vs actual for thermal conductivity

As can be seen from the graph, the points are close to the line of fit. The model essentially is able to
predict most of the data points. To determine the presence of a possible outlier in the experimental data,
the cook’s distance plot was generated for the different responses. The cook’s distance is a measure of
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how much the regression would change if the outlier is omitted from the analysis. A point that has a
very high distance value relative to the other points may be an outlier and should be investigated. The
generated cook’s distance for the thermal conductivity is presented in Figure 10.
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Figure 10. Generated cook’s distance for thermal conductivity

The cook’s distance plot has an upper bound of 1.00 and a lower bound of 0.00. Experimental values
smaller than the lower bound or greater than the upper bounds are considered as outliers and must be
properly investigated. To study the effects of current and voltage on the thermal conductivity, 3D surface
plots presented in Figure 11 was generated while Figure 12 shows the effect of current and gas flow rate
on the thermal conductivity. To study the effects of voltage and gas flow rate on the thermal
conductivity, 3D surface plots was generated as presented in Figure 13.
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Figure 11. Effect of voltage and current on thermal conductivity
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Figure 13. Effect of voltage and gas flow rate on the thermal conductivity

Finally, numerical optimization was performed to ascertain the desirability of the overall model. In the
numerical optimization phase, design expert was programmed to minimize thermal conductivity. In
addition, the optimum current, voltage and gas flow rate were determined simultaneously. The
numerical optimization produces about nine (9) optimal solutions which are presented in Table 14.

Table 14. Numerical optimal solutions

Weld | Current | Voltage | Gas | Thermal Desirability
run flow | conductivity
rate
1 210 22 16 65.19 0.925
2 210 20.98 145 |64.88 0.925
3 199.77 23.5 145 | 67.57 0.915
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4 210 22 16 [56.03 0.920
5 199.77 | 26 11.98 | 54.05 0.930
6 225 22 135 | 53.07 0.930
7 199.77 [ 26 11.98 | 40.99 0.940 Selected
8 240 2098  [13  [68.07 0.915
9 199.77 [ 245 135 | 61.07 0.930

From the results of Table 14, it was observed that a current of 199.77 amp, voltage of 26 volts and gas
flow rate of 11.98 L/min produced a weld with thermal conductivity of 40.99 W/m.k. This solution was
selected by design expert as the optimal solution with a desirability value of 94%. Finally, based on the
optimal solution, the contour plots showing thermal conductivity response variable against the
optimized values for current and voltage is presented in Figure 14.
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Figure 14. Predicting thermal conductivity using contour plot

The optimal solution of numerical optimization using RSM revealed that a current of 199.77 amp,
voltage of 26 volts and gas flow rate of 11.98 L/min will produce a welded material having minimum
thermal conductivity of 40.99 W/m.k. This solution was selected by design expert as the optimal solution
with a desirability value of 94%.

CONCLUSION

A central composite design matrix based on optimization of tungsten inert gas welding input variables
for output welds with optimum thermal conductivity have been successfully carried out in this study.
From the experimental results, change in thermal conductivity of the welded joint was caused by the
change in welding temperature gradient and material thermal cycle across the weldment. In addition,
the welding thermal field intensely influenced the phase transformations and therefore the welded joint.
Desirability value of 0.940 (94%) which is very close to 1 was obtained as the optimal solution from the
computation process, indicating that RSM is a robust modelling tool that can perform seamlessly in
studies involving optimization of input parameters for desired output. Hence, optimized input variables
such as welding current of 199.77 amp, voltage of 26 volts and gas flow rate of 11.98 L/min produce
welded joint with minimum thermal conductivity of 40.99 W/m.k. Therefore, welding input parameters
should be properly selected and optimised using adequate optimization tools such as RSM, in order to
achieve welds with good quality for industrial applications.
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GENDER DISCRIMINATION: A SOCIO-CULTURAL FACTOR FOR MALNUTRITION
AFFECTING HEALTH OF FEMALES
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ABSTRACT

Gender discrimination in food distribution in households is a big issue that exists in society. Lack of
education and awareness may be a contributing factor to the increasing tendency of providing good and
healthy food for males first in the household while female members are regarded as second priority with
limited and substandard meals. Gender discrimination varies according to the level and severity of
patriarchy in different family systems. The present study was focused on females. For this purpose, a
detailed questionnaire was developed which was pre-tested from 20 respondents so that the chances of
validity of the questionnaire can be increased. Data were collected from two districts of the province of
Punjab; Faisalabad and Rawalpindi’s rural and urban areas respectively. For a quantitative study, a
sample of 400 eligible females was interviewed through an interview schedule. For the qualitative study,
in-depth interviews and focus group discussions were carried out with respondents. From the collected
that it was analyzed that respondents think that gender discrimination is among the major reason for
their malnourished health. Majority of them about 44.9% agreed to it to some extent, while 23.5%
considered it as nothing. A huge majority of respondents 58.5% said that they are malnourished because
their health is taken as secondary because of their gender. It has been observed from respondent’s
responses that the majority of them about 55.1% thought that they are malnourished because they took
food at last. As a result, policy measures aimed at maternal education, greater working possibilities,
particularly for educated mothers, and the provision of food to low-income families at subsidized rates
may be beneficial. Awareness of equal social standing for male and female in society, via electronic,
print, and especially social media, may also be useful in reducing gender discrimination.

Keywords: Gender Discrimination, Family Systems, Nutrition, Health.
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MUNICIPAL WASTE INCINERATOR BOTTOM ASH: A USEFUL SOURCE FOR NANO
BIO FERTILIZER PRODUCTION FROM BIO RECOVERED METALS

Fozia ANJUM
Department of Chemistry, Govt. College University, Faisalabad-38000, Pakistan
Muhammad SHAHID

Department of Biochemistry, University of Agriculture, Faisalabad-38000, Pakistan

ABSTRACT

In the cumentstudy, an environment friendly and economically feasible waste management approach have been
endeavored towards the bio recovery of metals from Municipal wastes Incinerator (MW]I) bottom ash
and further conversion into nanoparticles having potential importance in agriculture. Aspergillus niger was
isolated and purified from rotten bread and inoculated for the production of acidic
metabolites that exhibited good leaching efficiency of metals from wastes along with nanoparticles
(NPs) formation at room temperature. Fourier-transform infrared spectroscopy (FT-IR) and Scanning electron
microscopy (SEM) confirmed the formation of nanoparticles. Energy Dispersive X-ray spectroscopy (EDX)
displayed strong signals for calcium, magnesium, Iron and zinc being leached out from wastes. Thus, a
novel bio methodology was developed using fungal cell-free extract for bioleaching of metals and
subsequently conversion of the waste materials into nano structured form. These biosynthesized
nanoparticles were evaluated for their efficacy on seed germination activity of peas and presented enhanced
growth at concentration of 18 ppm. These nanomaterials are expected to enhance plant growth properties
and being targeted as additives in soil fertility and crop productivity enhancement.

Keywords: Aspergillus niger, Bioleaching, Fourier transform infrared spectroscopy (FTIR), Municipal
waste incinerator bottom ash, Nanoparticles, Scanning electron microscopy (SEM), Seed-germination
activity
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PREPARATION OF NEEM OIL AND ACRYLONITRILE COPOLYMER AS A POTENTIAL
GREEN ADDITIVES AND ITS EFFECT ON POUR POINT DEPRESSANT OF A LUBE OIL
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ABSTRACT

In other to minimize environmental pollution, green additives prepared from bio-source with low cost
and multi-functional application have attracted considerable attention in the field of lube oil industry.
Neem oil was extracted using n-hexane as a solvent and some amount of Neem oil has mixed with
turmeric rhizome (Antioxidant) to ascertain its oxidative stability and it was examined by FT-IR
analysis. copolymer derived from Neem oil and acrylonitrile was prepared by direct polymerization
through the double bond of the fatty acid chain in the present of free radical initiator led to the formation
of environmentally friendly Copolymeric additive. The prepared Copolymer have been characterized by
routine spectroscopic analysis. The rheological behavior and performance evaluation of the lube oil were
examined in different concentration of additive Viz. 1% 2% 3% (w/v). However, the green additive act
as good pour point depressant improver to the lube oil. The values of pour point for the lube oil blended
with different prepared Copolymeric additives ranging from (9 to -11°C). Thus, bio-source oil derived
additive can be considered as a good alternative to be used in lube oil formulation.

Keywords: Antioxidant; Copolymer; Pour point depressant; Neem oil; Lube oil.
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ABSTRACT

Microchannel heat exchangers are a technology that has attracted great interest in the refrigeration
industry in recent years and is becoming more and more common. They stand out with their smaller size
and improved performance compared to conventional heat exchangers. Therefore, they have become a
preferred option in many application areas. Microchannel heat exchangers have many advantages such
as high efficiency, low refrigerant charge, and compact design. This technology has different
applications. In the automotive sector, more effective cooling is achieved by using microchannel heat
exchangers in vehicles’ air conditioning systems. In addition, in commercial and domestic air
conditioners, energy efficiency is increased and lower energy consumption is achieved using this heat
exchanger. In this study, the parameters affecting the performance in microchannel heat exchanger
designs and the main factors to be considered were investigated, and the effects of these factors on
energy efficiency and heat exchanger performance were determined. These factors are; the design of the
collector structures and the control of the flow regime, the hydraulic diameter selection depending on
the pressure loss, the design of the microchannel geometries and number of ports in the tube, design of
fin geometry and the fin pitch, width and length, and the curtain design. In microchannel heat exchanger
designs; to increase heat transfer, processes such as duct geometry design, minimum pressure loss,
optimization of the number and size of ducts, as well as planning the production processes by making
the correct material selection are important. In addition, the pollution in the channels and fins in
microchannel heat exchangers negatively affects the heat exchanger performance. Controlling this
pollution factor with smart technologies will make positive contributions to both energy efficiency and
heat exchanger performance. Making designs by taking these factors into account will increase the
efficiency of microchannel heat exchangers, thus contributing to energy savings and increasing their
useful life.

Keywords: Energy efficiency, microchannel heat exchanger, refrigeration, design
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INTRODUCTION

The main theme in the developing refrigeration industry is to design environmentally friendly and
energy efficient chillers. The factors that enable us to reference these in our designs are global climate
agreements, eco-design directives and national/international standards. When we reduce these
limitations from general to specific, we can give examples such as the use of environmentally friendly
refrigerants, refrigerant charge limitations for safety purposes, and limits on energy efficiency index
values. There are many new or developing technologies to meet these requirements. To give examples
of these, many elements such as the development of compressor, fan motor technologies and energy
efficiency due to variable load by frequency control, designing efficient defrost techniques and
management process, improving air flow structures and using microchannel heat exchangers, which is
the focus of the study, can be addressed.
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While hydraulic diameters of 3mm and above traditionally define heat exchanger channels, smaller
hydraulic diameters are defined as minichannels and microchannels to provide higher heat transfer.
Channels with hydraulic diameters between 1pm and 200um are defined as microchannels in the
literature (Kandlikar et al. 2001; Kandlikar et al. 2005). A wide range of fluids can be used in
microchannel heat exchangers. For this reason, many theoretical and experimental studies on heat
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transfer and flow have been carried out on microchannels. Heggs (1991), for example, evaluated the
performance of microchannel heat exchangers by a method called compactness. He was able to evaluate
the compactness of the heat exchanger with the ratio (m*m?®), which he defined as ratio of heat
exchanger surface area to useful volume for the fluid. In human lungs, this ratio is 17500 m?/m?®. As the
size of the flow channels generally used decreases, the surface area density increases. Of course, the
smaller channel size provides great advantages as it increases the heat exchange surface per unit volume.

The main reason for the inclusion of microchannel heat exchangers in designs is that they provide energy
efficiency with refrigerant charge limitation and high heat transfer capacity. In addition to their
advantages, they also have disadvantages. In case it is used as an evaporator, although the dense fin
structure provides an advantage in terms of heat transfer, it can also create unfavorable conditions for
us during the defrost phase. However, such a problem is not encountered when used as a condenser.
Therefore, microchannel heat exchangers are generally used as condensers in cooling systems. There
are many parameters affecting the performance of microchannel heat exchanger designs. Many studies
have been conducted on these parameters.

- COMPRESSOR DEFROST MICROCHANNEL

Efficient fan Efficient Efficient Air flow structures Microchannel heat
motors and compressor mofors defrosting with improved exchanger
frequency control  and frequency techniques and homogeneous technologies
control management distribution

process

Figure 1. Examples of new or emerging technologies in cooling systems

Li and Hrnjak (2021), conducted research on the development of a condenser prototype incorporating a
unique separation circuit to effectively separate vapor and liquid phases. The prototype features an inlet
positioned at the center of its height, which then splits into two distinct flow paths downstream of the
second header. These two paths subsequently merge above the supercooling section of the condenser.
Additionally, the study introduces a mechanism for evaluating the separation efficiency of the second
header. The primary objective of the research was to determine the optimal design parameters for a
microchannel condenser equipped with a separation circuit, utilizing R134a as the working fluid. The
parameters subjected to optimization included the transition circuit, fin density, and air velocity
distribution. Following the optimization process, the separation condenser exhibited a remarkable 17.8%
enhancement in the mass flow rate of R134a when compared to a conventional condenser possessing an
equivalent total air side area. Basaran and Yurddag (2021), conducted a study focusing on the modeling
and design aspects of a microchannel condenser (MC-C) specifically tailored for refrigeration
applications employing isobutane as the working fluid. The researchers developed a thermal simulation
model to explore novel MC-C designs. In this endeavor, a new correlation for the heat transfer
coefficient was employed, and an experimental study was conducted to validate the model's accuracy.
Remarkably, the model demonstrated precise predictions of the outlet temperature and heat transfer
capacity of isobutane, with an error margin within +2% and +1%, respectively. The findings of the
model revealed an interesting relationship between the hydraulic diameter and the heat transfer
coefficient inside the microchannels. Specifically, as the hydraulic diameter decreases, the heat transfer
coefficient increases; however, the heat transfer capacity decreases. Additionally, the researchers
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considered the arrangement of transitions within the MC-C design. They observed that configurations
with a larger number of tubes in transitions, where the vapor quality remains high, exhibited higher heat
transfer capacity within the MC-C system. Boeng et al. (2020), conducted a comprehensive study on the
thermal-hydraulic characteristics and system-level optimization of microchannel condensers for
domestic cooling applications. The researchers developed a mathematical model aimed at predicting
both the heat transfer rate and the air side pressure drop. They further established a correlation between
the condenser geometry and the energy consumption of the device. The experiments were conducted in
two stages to address different aspects of the study. In the first stage, the primary focus was on leveraging
the condenser characteristics. In the second stage, the main objective shifted towards validating the
accuracy of the developed model. Remarkably, the model successfully predicted the energy
consumption with a margin of error within £3.5%. The findings of the study revealed that a
microchannel condenser with specific dimensions (200 mm height, 180 mm width, and 72 mm depth),
comprising 46 rectangular channels with 200 fins per meter and a hydraulic diameter of 1.2 mm, resulted
in a noteworthy 13% reduction in energy consumption compared to alternative configurations. This
indicates the potential for significant energy savings when employing such optimized microchannel
condenser designs in domestic cooling applications.

Ah et al. (2021), conducted a comparative analysis of the air-side heat transfer and pressure drop
characteristics of three different microchannel condenser configurations (straight-type, U-shaped, and
V-shaped) intended for use in refrigerators. The study concluded that the U-shaped microchannel
condenser with an extended tube length exhibited superior heat transfer performance. On the other hand,
the straight-type microchannel condenser was recommended for achieving high compactness and heat
transfer efficiency. In another experimental research by Zhong et al. (2014), the focus was on parallel
flow microchannel condensers (PFMC) with and without liquid-vapor separation coils (LSMC). The
LSMC condensers featured headers designed to drain condensate after each pass. A comparison was
made between the in-tube heat transfer coefficient and pressure drop of both types of microchannel
condensers with similar heat transfer areas under varying mass flows, heat fluxes, and condensing
temperatures. The experimental results indicated that, for mass flows exceeding 590 kg/(m?s), the
average heat transfer coefficient of LSMC surpassed that of PFMC. Furthermore, the pressure drop of
LSMC was significantly reduced by 30.5% to 52.6% compared to PFMC. Based on these findings, it
was concluded that the overall thermodynamic performance of LSMC outperformed that of PFMC. Xu
et al. (2016), conducted experimental investigations on a novel low-charge microchannel condenser for
domestic air conditioning systems utilizing hydrocarbon refrigerants. The experimental results revealed
that the new condenser system, when compared to a conventional microchannel condenser, increased
the cooling capacity by 1.6% and reduced the system refrigerant charge by 28.3%. These findings
highlight the potential of the new condenser system for improved performance and reduced
environmental impact.

Huang et al. (2014), introduced a generalized finite volume-based model designed for simulating
microchannel heat exchangers (MC-Cs) featuring variable tube and fin geometries. These MC-Cs can
exhibit diverse port sizes, tube sizes, fin surfaces, and may consist of single or multiple tube rows within
the heat exchanger core. The presented model underwent validation using an extensive dataset
comprising 227 experimental data points encompassing eight different fluids and eighteen MC-C
geometries, including four microchannel condensers with variable geometries. This validation effort
stands as the most comprehensive model validation conducted for MC-Cs in the existing literature. The
average absolute capacity deviation between the predicted and measured values was found to be 2.7%,
attesting to the accuracy of the model. Keniar et al. (2020), conducted a critical review focusing on
analytical and numerical condensation models specifically tailored for microchannels. The study
categorized the models based on the flow regimes applicable to condensation in microchannels and
reviewed various models, particularly those pertaining to circular and intermittent flows. A criterion
based on the film Reynolds number was proposed to assess the validity of modeling assumptions for
internal forced convective condensation in microchannels. It was determined that circular flow models
assuming laminar film behavior remained valid for Reynolds numbers below approximately 360,
whereas turbulence effects had to be considered for higher Reynolds numbers. Similarly, intermittent
flow models assuming laminar film behavior were deemed valid for Reynolds numbers below
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approximately 130. This information provides valuable insights into the applicable modeling approaches
for different flow regimes in microchannel condensation.

Li et al. (2023), conducted a study focused on measuring flow distribution and heat capacity potential
within a microchannel evaporator. In microchannel heat exchangers, non-uniform distribution of the
refrigerant can diminish the overall heat exchanger capacity, necessitating the optimization of heat
exchanger designs. To address this issue, the study proposes a method that integrates a heat exchanger
model with infrared thermography to accurately measure flow distribution and capacity potential in
microchannel heat exchangers. The proposed method employs a comparison between simulation data
and infrared images of the wall temperature within the heat exchanger to calculate the mass flow rates
of liquid and vapor at the inlet of each microchannel tube. The simulation results reveal that when there
is a higher proportion of liquid flowing into the center tubes, the liquid flow becomes unevenly
distributed, resulting in reduced total mass flow rates and diminished heat capacity. The study highlights
that the tested evaporator demonstrates a potential improvement in heat capacity ranging from 9.6% to
21.3% when the flow distribution is made more even. This emphasizes the significance of achieving
uniform flow distribution within microchannel evaporators to enhance their overall heat capacity.

Guo et al. (2023), conducted a combined experimental and numerical investigation on the distribution
and optimization design of two-phase refrigerant in new alternating laminated microchannel tube
(ALMT) heat exchangers featuring vertical headers. Their findings indicated that, due to phase
separation and gravity, a larger amount of liquid refrigerant is supplied to the middle tubes, while less
is distributed to both ends. Building upon these results, the researchers proposed two design
modifications to enhance refrigerant distribution: the decentralized orifice plate (DOP) and the parallel
multi-compartment (PMC) approaches. The results obtained from the two designed models
demonstrated the efficacy of these modifications. The application of the DOP approach reduced the
mean standard deviation of the refrigerant flow rate from 0.21 to 0.07, while the PMC approach further
decreased it to 0.03. These design modifications proved instrumental in achieving more uniform
refrigerant distribution within the ALMT heat exchangers. In a related study, Park and Ha (2022),
conducted an experimental investigation to explore the impact of vertical header geometry on two-phase
refrigerant distribution and the overall performance of microchannel heat exchangers. The researchers
examined three types of multi-chamber headers and two types of multi-chamber collectors to assess
their effect on refrigerant distribution and performance. Among the configurations tested, the header
with five independent refrigerant paths from the header inlet exhibited the most uniform distribution.
Moreover, it was observed that implementing a double tubular vertical header led to an improvement in
heat exchanger performance of up to 12%, owing to enhanced refrigerant distribution. Overall, these
studies emphasize the importance of optimizing the design of vertical headers and employing design
modifications like DOP and PMC to achieve more uniform refrigerant distribution and improve the
performance of microchannel heat exchangers.

Kosan et al. (2020), conducted an experimental study analyzing the performance of an industrial cooling
system utilizing a microchannel condenser. The system was designed and tested with both a classical
condenser and a microchannel condenser using R449a refrigerant. The test results indicated that the
microchannel condenser provided approximately an 11% advantage in terms of total energy
consumption and total CO, emissions compared to the conventional system. In a related study, Park and
Hrnjak (2008), performed an experimental and numerical investigation comparing microchannel and
round tube condensers in a residential air conditioning system employing R410A refrigerant. The two
systems were operated in separate environmental rooms, and their performances were measured under
ARI A, B, and C conditions. The study found that the microchannel condenser outperformed the round
tube condenser in all test conditions, demonstrating higher coefficients of performance (COP) and
cooling capacities compared to the other system. Additionally, a numerical model for the microchannel
condenser was developed, and the results were compared with the experimental data. The numerical
model analysis revealed that the effect of air and refrigerant distribution did not significantly impact the
capacity prediction of the microchannel condenser investigated in the study.

The aim of this study is to investigate main factors to be considered in microchannel heat exchanger
design, to determine effects of these factors on energy efficiency and heat exchanger performance, and
to inform the designers about the issues that should be considered.
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MATERIALS AND METHOD

Microchannel heat exchangers are important devices that effectively realize heat transfer and are used
in many application areas. These designs provide higher performance compared to conventional heat
exchangers with features such as microchannel structure, high surface area and thin walls. They have
advantages such as high heat transfer efficiency, low flow resistance, fast response time and
smaller/lighter weight. However, in addition to these advantages, the risk of clogging, high production
costs, limited compressive strength and precise design requirements are also found as limiting factors.
Therefore, a number of factors need to be considered in the design of microchannel heat exchangers.
These factors and their effects are discussed in the next section.

Major Factors to Consider in Microchannel Heat Exchanger Design

There are many factors affecting the performance of heat exchangers. These factors are discussed in the
study. In Figure 2, the main factors to be considered in microchannel heat exchanger design are listed
and detailed in the following section.

Flow Regime

Flow regimes depend on many parameters such as pressure, geometry, pipe slope (Tosun, 2015). Under
constant heat flow conditions, the in-channel heat convection coefficient increases as a result of reducing
the channel hydraulic diameter in heat exchangers. Under fully developed laminar flow conditions, there
is an inverse relationship between heat convection coefficient and hydraulic diameter. As the hydraulic
diameter decreases, in-channel heat convection coefficient and therefore total heat transfer coefficient
increases. The fluid enters the duct in vapor phase as a single phase and slowly changes to liquid phase
along wall due to heat flux at duct walls. The condensation process causes the liquid film to thicken,
which leads to a decrease in the degree of dryness and consequently to a decrease in the condensation
heat transfer coefficient. Finally, vapor condenses completely and passes into the liquid phase.
Depending on these flow regimes, the condensation heat transfer coefficient gradually decreases
(Basaran, 2020). The flow regime in microchannel heat exchangers is determined depending on the
velocity and characteristic dimensions of the fluid. Equations and expressions used for different flow
regimes are given below:

1. Laminar Flow Regime:

Laminar flow regime occurs in the case of low flow velocities or small channel sizes. In the laminar
flow regime, fluid moves layer by layer and the velocity of the fluid is uniformly distributed. The Hagen-
Poiseuille Law used for the laminar flow regime (Loudon and Mcculloh, 1999);

AP = 128uLvV )

D4
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Figure 2. Main factors to be considered in microchannel heat exchanger design
2. Transitional Flow Regime:

The transitional flow regime refers to transition zone between laminar and turbulent flow. As the fluid
velocity and channel dimensions increase, flow regime shifts from laminar to turbulent. A fractional
Reynolds number is usually used for the transitional flow regime (Loudon and Mcculloh, 1999).
M

u

3. Turbulent Flow Regime:

Re* = 2

Turbulent flow regime occurs in case of high flow velocities or large channel sizes. In turbulent flow,
the fluid motion is random and mixed. Darcy-Weisbach Equation used for turbulent flow regime (Coban,
2011);

L v?

These equations are some of the basic expressions used to analyze and design performance of
microchannel heat exchangers in different flow regimes. The control of the flow regime depends on the
collector (manifold) structure in the heat exchanger. Thanks to the collector structure, the fluid is
distributed homogeneously in the channels and the pressure losses are reduced by reducing the fluid
velocity. Therefore, the design of the collector structure (especially its diameter) is important for the
flow regime.

Pressure Loss/Drop

The high pressure drops of system not only demand high mechanical power to operate system, but also
place extra demands on accessories such as connections and pumping devices. In heat exchangers, the
relationship between heat transfer and pressure drop is important. The pressure drop in microchannels
is classified into two types: condensate flow and dual-phase flow. Sakamatapan and Wongwises (2014)
used two different multi-port microchannels to perform experiments on the condensate flow of R134a
gas. The first set of microchannels has a hydraulic diameter of 1.1 mm and fourteen channels, while the
second set of microchannels has a hydraulic diameter of 1.2 mm and eight channels. Their study, found
that the friction factor dominates the total pressure loss. They observed that the friction factor increases
with increasing mass flow and vapor quality, while friction factor decreases with increasing saturation
temperature and channel size. Lopez-Belchi et al. (2014) investigated the pressure losses of dual-phase
condensation flow of R1234yf, R134a and R32 refrigerants in a microchannel with an internal diameter
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of 1.16 mm. Their experimental study revealed that mass flow, degree of dryness and thermophysical
properties of the refrigerant have an effect on pressure losses. While increasing the fluid velocity in heat
exchangers accelerates heat transfer, it increases pressure loss. Therefore, heat transfer and pressure
drop should be evaluated together and the optimum solution should be found for the system.
Accelerations and frictional pressure loss are expressed by the following equation (Tosun, 2015).

Ghax A%nin Pi Ao Po
0P = (1 4 Ztn) (2= 1) 4 f e )
Porosity method is used to reduce the pressure drop in microchannel heat exchangers. Porosity is
achieved through the creation of small pores or holes in the channel surface. These pores or holes allow
the fluid to move more freely within the channels and reduce the pressure drop. Porosity can also
increase heat transfer surface area, thus improving heat transfer efficiency. In addition, different channel
designs are another solution to reduce the pressure drop. In conclusion, methods such as porosity and
different channel designs can be used to reduce pressure drop rates in microchannel heat exchangers.
However, application requirements and other design factors should be taken into account and an
optimized solution should be found.

Microchannel Geometries

Mini and microchannel heat exchangers are classified according to their hydraulic diameters as D> 6
mm conventional channel, 6 mm > Dy< 1 mm compact channel, 1 mm > Dy< 100 um meso channels
and 100 um > Dp< 10 um microchannel. Reducing the size of the ducts increases the system efficiency,
reduces the amount of refrigerant charge, and enables the production of more compact and low-cost heat
exchangers (Guder, 2021). In this study, rectangular, circular and triangular duct geometries are
explained and hydraulic diameter equations are mentioned.

Rectangular microchannels are a widely used geometry. The surface area and heat transfer capacity of
these channels are usually increased, but the pressure drop can increase accordingly. Circular channels,
on the other hand, with their round symmetry and smooth flow profile, can allow low pressure drop and
good heat transfer. Triangular microchannels are another geometry used. Triangular channels can have
special geometries that are preferred in certain applications. Hydraulic diameter equations for the
mentioned channel geometries are given below:

Hydraulic diameter equation for rectangular channels (Dolu, 2007):

_ 2wt

Dy =— ()
Hydraulic diameter equation for circular channel:
Dy =D (6)

The correct selection of microchannel diameters, channel geometry and the number of ports in a tube
are among the factors that affect efficiency. When a tube with many ports is designed, the fluid velocity
and flow rate may decrease more than necessary. A small number of port inlets can also increase fluid
velocity and cause excessive pressure loss. Therefore, number of ports in the tube and the design of
microchannel diameters and geometries inside the ports are among the important parameters in the heat
exchanger.

Baffle Structure

In microchannel heat exchangers, cross flow is provided by the curtain structure inside the collector.
Thanks to the cross flow structure, performance of the heat exchanger is improved.

103



ICONIITECHII
JOURNAL
ISSN 277-7270

International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tirkiye

Figure 3. Location of the baffle and inlet/outlets in a microchannel heat exchanger (Yin et al., 2015)
Fin Geometry

Micro-finned surfaces increase the surface area of the area to be cooled, increasing the surface area
contacted by the fluid. These micro fins play a crucial role in improving heat transfer by introducing
turbulence into the flow, thereby enhancing convection. As a result, the overall convection and heat
transfer performance are significantly improved (Guder, 2021). The surface area equations for straight,
triangular and circular fins are given below (Incropera et al., 2007).

Rectangular fin;
A=2wL+ L+ w)t @)

v

Figure 4. Rectangular fin

Triangular fin;

A = 2w[L? + (2] ®)
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Figure 5. Triangular fin

Circular fin;
A=2n(r{ —r7) + 2mry.t 9)

t

Figure 6. Circular fin

The number and width of fins are the main factors affecting the air side pressure loss and heat transfer
surface area. The main purpose of the fin geometry is to increase surface area and thus increase the heat
transfer rate. However, pressure drop on the air side is also an issue that should not be neglected. A high
air side pressure drop requires an increase in the fan flow rate required for heat transfer at same rate.
The use of larger fans here will negatively affect both the compactness of the system and energy
consumption. Therefore, these two factors should be taken into consideration when creating the fin
geometries.
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Collector

Figure 7. Position of the fin, tube and collector in the microchannel heat exchanger
CONCLUSIONS AND RECOMMENDATIONS

Microchannel heat exchangers have an indispensable position in the refrigeration industry due to their
corrosion resistance, energy efficiency and less refrigerant gas charge. Microchannel heat exchangers
with high heat transfer rate have less pressure loss on the air side and can perform better at lower fan
flow rates than other air-cooled heat exchangers. Numerous other applications exist beyond those
outlined here, as they are currently in various stages of development and maturation. The range is still
quite wide for different designs and fluids. Some disadvantages, high-pressure drops, corrosion and
fouling issues are important design constraints. Since heat extraction and heat dissipation is done by
airflow, fouling in the microchannel heat exchanger will reduce heat transfer, so fouling control should
be done for all operating times of the process. In this framework, the use of a microchannel heat
exchanger will be more efficient.

Factors affecting efficiency in microchannel heat exchanger design;
e Hydraulic diameter due to pressure l0ss,
e Collector cross-sectional area depending on the flow regime,
¢ Microchannel geometries,
¢ Fin pitch, width and length (fin geometry),
e Tube length, width and depth,
e Number of tubes,
e Curtain width

as the most important factors in the development of the country's economy. These are discussed one by
one in the study. It is obvious that compact microchannel heat exchangers, which will be designed with
reference to the mentioned factors, will provide energy efficiency when used in cooling systems.
Considering that manufacturers and users are faced with different regulations and binding applications
every day, it is thought that the positive widespread effect in systems will increase.
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ABSTRACT

Recently, the demand for frozen and chilled foods has been increasing with the increase in the world
population. It has become an important issue to store and display chilled and frozen foods in an energy-
efficient and refrigeration-efficient way. Refrigeration systems generally work with mechanical vapor
compression refrigeration cycles. For refrigeration systems to be energy efficient and have high cooling
performance, it is extremely important to choose the equipment correctly and to use environmentally
friendly refrigerants. It is known that superheating and subcooling processes are important in
refrigeration systems to increase both heat transfer and cooling performance. Superheating and
subcooling processes increase the cooling efficiency, allowing the products to stay longer in the desired
temperature range. Thus, sustainability is ensured in cooling systems. Within the scope of this study,
the effects of superheating and subcooling on heat transfer in refrigeration systems are analyzed in light
of literature reviews. The advantages of superheating and subcooling may vary depending on the specific
system design, the refrigerant used and the operating conditions. Optimum levels of superheating and
subcooling should be determined according to the specific requirements and characteristics of the
refrigeration system. Maintaining appropriate superheating and subcooling levels in a refrigeration
system generally results in greater efficiency, increased cooling capacity, better system performance,
longer equipment life and energy savings.

Keywords: Refrigeration systems, refrigerators, superheat, subcooling, heat transfer, cooling
performance

1. INTRODUCTION

With the increase in the world population, the demand for refrigerated and frozen products is increasing
day by day. Refrigerators are used to display and store refrigerated and frozen foods. Saving energy
consumption in refrigerants, using environmentally friendly refrigerants and making cooling efficient
have recently become important issues. The choice of equipment and refrigerant is of utmost importance
in the refrigeration cycle. As long as the selected equipment is good and the Ozone Depletion Potential
(ODP) and Global Warming Potential (KIP) of the refrigerant are low and at the same time
environmentally friendly, it is possible to produce energy-saving refrigerants with high cooling
efficiency.
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It is noted that in the mechanical vapor compression refrigeration cycle, superheating and subcooling
processes are important. Superheating is done at the evaporator outlet and allows more heat to be drawn
from the medium to be cooled, while at the same time preventing refrigerant from entering the
compressor in the liquid phase. If the superheating temperature is selected high, the compressor may
need to consume more power. Subcooling, on the other hand, is used to increase the efficiency of system.
During evaporation process, refrigerant is partially evaporated in the evaporator, and additional heat is
drawn in to superheat the vapor. If superheating occurs in the evaporator, the enthalpy of the refrigerant
rises and the cooling efficiency increases (Ozdemir et al., 2021). In this context, the effects of
superheating and subcooling in refrigeration systems on heat transfer will be examined. Studies on
superheating and subcooling in refrigeration systems are examined.

Selbas et al. (2006) used an exergy-based thermoeconomic optimization method called Kota's
optimization procedure to optimize vapor compression refrigeration systems for subcooling and
superheating applications. They worked on a 2 kW capacity system using three different refrigerants
(R22, R134a and R407c) and determined the optimum heat exchanger areas and their corresponding
subcooling-superheating temperatures. They calculated various thermodynamic properties of
refrigerants and found that deviation rate was within acceptable limits. This study shows how
thermoeconomic analysis can help determine the optimum design parameters of a thermal system for
specific conditions, especially in the face of rising energy prices and investment costs.

Basaran et al. (2021) developed a mathematical simulation model to estimate the R600a refrigerant
outlet temperature, total heat transfer capacity and entropy production for the louvered finned micro-
channel heat exchangers shown in Figure 1 in single-phase refrigerant applications such as superheating
and subcooling in air conditioning systems.
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Refrigerant

-
Plannar micro
channel tube
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Restrictive Micro channels

Figure 1. Cross-section of microchannel heat exchanger with superheating and subcooling (Basaran
etal.,, 2021)

They empirically validated the model and found a maximum deviation of 3% and a minimum of 0.2%
in the output temperature for 10 different tests. The authors also investigated the mechanisms of entropy
generation in the microchannel heat exchanger shown in Figure 2 and found that heat transfer
irreversible contribute significantly more to the production of entropy than fluid flow irreversible. The
study reveals the potential of microchannel heat exchangers for efficient and effective single-phase
refrigerant applications in air conditioning systems (Basaran et al., 2021).
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Figure 2. The regions of the heat exchanger where calculations are performed (Basaran et al., 2021)

Kizilkan et al. (2006) conducted a thermal economic analysis of superheating and subcooling heat
exchangers in a refrigeration system using two different refrigerants, R22 and R407c. They have
identified the best operating conditions for the system in terms of economic and operational
performance. It identified the optimal areas for superheating and subcooling heat exchangers and
determined the corresponding system efficiency for each refrigerant. The study shows how thermal
economic analysis can help optimize the design and operation of refrigeration systems. In his thesis
study, Uysal (2018) aimed to design and test a cold storage prototype based on a vapor compression
refrigeration cycle using R404A refrigerant and a reference room temperature of -10°C. The prototype
included a superheat controller to determine the optimum superheating value by changing the system's
superheating values. The experiments were carried out with plastic water bottles placed in cold storage
to create a partial cooling load, and a thermocouple was used to control the temperature of the water.
The study analyzed changes in various temperatures and electricity consumption values during the
experiments. The results showed that when the superheating value was set to 8°C, the desired water
temperature was reached in the shortest time (145 minutes). The study shows that in cold storage
applications using R-404A refrigerant, using a superheat value of 8°C as a reference can provide more
precise room and product temperatures and reduce electricity consumption.

Qi etal. (2010) addressed a problem in a direct expansion air conditioning system with a variable speed
compressor and supply fan and examined it experimentally (Figure 3). The degree of refrigerant
superheating regulated by the built-in proportional-integral-derivative (PID) controller is intended to be
controlled. The compressor and supply fan are regulated by a capacity controller, which affects operating
efficiency and stability of the system. To address this, they have developed and tested a new
superheating controller to improve its performance due to the degree of superheating due to the speed
changes of the operating fluctuation. The test results found that the new superheating controller
significantly improved the superheating control performance, while the indoor air temperature and
humidity were controlled according to corresponding settings, thus improving the operating efficiency
and stability of air conditioning system.
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Figure 3. Schematic diagram of the experimental DX A/C system and its controllers (Qi et al., 2010)

Jolly et al. (2011) used the fuzzy logic method to control the superheating value in the evaporator of a
commercial refrigeration system using an electronic expansion valve and an adaptive control algorithm.
It improves the evaporator's performance by reducing the superheating value and leads to a 7.5%
increase in the performance coefficient compared to a constant superheat control strategy. The use of
intelligent control also ensures a more stable superheat control. In her thesis study, Aydmli (2020)
analyzed the effect of different superheating values on the performance of vapor compression cascade
refrigeration cycle using R407C and R404A refrigerant pair (Figure 4). Ten different experiments with
superheating values ranging from 3 to 12°C were carried out and experimental data were obtained using
electronic expansion valves, electronic meters and temperature measuring equipment connected to the
computer with the help of computer control. The results showed that changes in superheating values can
significantly affect the Cooling Performance Coefficient (COP), evaporation pressures and condenser
outlet temperatures. Experiments have shown that up to 18.3% savings in energy consumption can be
achieved by changing the superheating values. The study also observed a temperature difference of 43°C
at the compressor outlet and changes of up to 21% in COP due to changes in superheating values. The
study also found that the response of R404A and R407C fluids to superheating values varies with
evaporation pressures.
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Figure 4. Cycle diagram of the experimental setup (Aydinli, 2020)

Dai et al. (2022) propose a new system to improve energy efficiency of CO, refrigerant subcooled
systems used in supermarkets by combining solar energy and waste heat (Figure 5). The system is
optimized using a two-dimensional gold section search algorithm to improve energy efficiency, taking
into account changes in ambient temperature and the intensity of the sun's rays. The study also takes
into account the impact of meteorological conditions in eight Chinese cities and assesses the system's
annual performance factor and life cycle carbon emissions. The results show that the proposed hybrid
system can increase COP by 3.05-42.30% and reduce the discharge pressure by 7.86% compared to base
system. Annual performance factor of hybrid system can be increased by 14.47% in Haikou and life
cycle carbon emissions can be reduced by 39.54%. The study proposes a new hybrid absorption
subcooling system, especially in hot or warm climate regions where solar energy is rich.
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Figure 5. Scheme of the proposed CO; refrigerant subcooling system for a supermarket (Dai et al.,
2022)
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Karacayli et al. (2020) analyzed effect of superheating and subcooling values on cooling performance
of the refrigeration cycle. They observed that increasing the superheating value by 1 degree resulted in
a 0.7% reduction in compression work or electricity consumption rate. In addition, for every 1-degree
increase in superheating and subcooling, the coefficient of performance (COP) increased by an average
of 1.61 and 1.54, respectively. The change in exergy destruction in the refrigeration system decreased
by 1.03% and 1.06% for each degree increase of superheating and subcooling, respectively. Increasing
both the superheating and subcooling values by 1 degree Celsius led to a 1.56% increase in exergy
efficiency. Ariyo et al. (2020) focused on designing and optimizing flow parameters for subcooled flow
boiling in microchannel heat exchangers. Goal is to minimize thermal resistance while maintaining
constant volume constraints. In the study, thermal performance was examined using heat fluxes with
inlet temperatures between 25°C and 1x10° — 1.2x107, deionized water as cooling fluid and aluminum
as heat sink material. In the modeling and optimization process, various speeds and heat fluxes were
taken into account. The simulations and optimization were performed using ANSYS computational fluid
dynamics code, which was validated against experimental data. The two-phase flow regime in
rectangular microchannels outperformed single-phase flow in terms of heat removal at low Reynolds
numbers. Higher Reynolds numbers lead to lower thermal resistance (highest temperature), consistent
with previous findings. The study also examined aspect ratio, optimized diameter and axial length of
microchannel about the dimensionless pressure drop number.
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Figure 6. Thermal performance of optimized microchannels for heat fluxes between 1x106 and
1.2x107 (Ariyo et al., 2020)

In their study, Qureshi et al. (2013) investigated thermoeconomic considerations related to the allocation
of heat exchanger inventory for subcooling in a mechanical vapor compression refrigeration cycle. The
study investigates the constant operating rate, heat dissipation and cooling rates, and the effect of heat
transfer in the refrigerant. The analysis revealed that there is no minimum value for any cost function
related to absolute temperature ratio and the average subcooling absolute temperature ratio. They have
stated that derivatives of integrated subcooling loop can be obtained from derivatives of special
subcooling loop. They report that study concluded that the cost optimization of the refrigeration system
follows the same qualitative principles as the subcooling system. Ma et al. (2023) designed and
prototyped an experimental air-source heat pump system with multiple parallel-connected outdoor units
(Figure 7). The system used the hot liquid from the condenser outlet to defrost the outdoor units
sequentially. The study compared hot liquid subcooled defrosting performance with hot gas bypass
defrosting, examining how heat pump performance under different outdoor temperatures and humidity
levels changed with a defrosting start time. Experimental results have shown that hot liquid subcooling
allows the defrosting heat pump to achieve effective return defrosting during continuous heating.
Heating performance has been adversely affected by lower outdoor temperatures and higher air
humidity, resulting in longer defrosting times. They reported that compared with hot gas bypass
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defrosting, the use of hot liquid subcooling defrosting increased heating capacity and energy efficiency
ratio of heat pumps from 10% to 20%.
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Figure 7. Schematic image of the experimental setup (Ma et al., 2023)

Shiravi et al. (2023) experimentally investigated the effect of using a mechanical subcooling system on
performance of a heat pump system designed to deliver heat at condensation temperatures of 50, 60, and
70 °C (Figure 8). The system uses propane and isobutane as refrigerants in the main and secondary
cycles, respectively, to achieve efficient energy consumption. The results found that the inclusion of the
mechanical subcooling loop improved the system's COP and heating capacity by 15.1% and 34%,
respectively. They observed that the Total Equivalent Warming Effect (TEIE) index, which measures
environmental impact, decreased by 9-13% with the addition of a mechanical subcooling cycle.
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Figure 8. Schematic representation of the experimental setup (Shiravi et al., 2023)

115



International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tiirkiye

ICONIITECHII
JOURNAL
ISSN 277-7270

Gil et al. (2019) examined the effects of mechanical subcooling on CO, systems used in supermarket
applications. They found that the inclusion of mechanical subcooling resulted in a 5.1% reduction in
annual energy consumption, which varied depending on environmental conditions. In the experiment
conducted by Llopis et al. (2016), they analyzed the performance of a CO; system using an R1234yf
mechanical refrigeration system. The study showed that when the temperature difference between
evaporation and condensation temperatures was 24°C and 40°C, the system's coefficient of performance
(COP) improved by 10.9% and 26.1%, respectively. This has shown that the inclusion of a mechanical
refrigeration system leads to significant increases in the efficiency of the system.

Bakirct et al. (2012) experimentally examined the effects of a superheating and subcooling heat
exchanger on the performance of a ground-source heat pump system in Erzurum, Turkey, which has a
cold climate (Figure 9). The study examined the performance of the ground-source heat pump system
of the superheating and subcooling heat exchanger in January and February, the coldest months of 2010.
According to test results, they observed that the average performance coefficient and overall system
performance of subcooling heat exchanger for ground-source heat pump system were 2.31 and 2.07 in
January and 2.73 and 2.55 in February, respectively. COP values in the ground-source heat pump system
with superheating heat exchanger were 2.47 and 2.19 in January and 2.81 and 2.62 in February,
respectively. Overall, results showed although COP values were similar between the two system
configurations, the heat pump system using the subcooling heat exchanger exhibited a higher condenser
outlet temperature, demonstrating its potential advantage in specific applications.
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Figure 9. Schematic representation of the heat pump system with a test stand (Bakirci et al., 2012)

Direk et al. (2017) examined the effects of internal heat exchanger efficiency using R1234yf as a
refrigerant on the performance of a refrigeration cycle. They developed a mathematical model based on
the energy balance of the cycle to analyze performance parameters in specific temperature ranges. The
parameters examined include cooling capacity, COP, subcooling, superheating and compressor purge
temperature. In the study, they compared the performance of the R1234yf refrigeration cycle with a base
cycle that used R134a as the refrigerant. Results showed that to achieve same COP as base cycle, the
critical efficiency of the heat exchanger had to be 50% higher for the R1234yf cycle. The study also
found that the degrees of subcooling and superheating increased with higher condensation temperatures.
But these values have decreased with high evaporation temperatures. In addition, regardless of operating
temperatures, both subcooling and superheating increased with higher efficiency values. They found
that the rate at which resentment increased was higher than that of subcooling. Ekren et al. (2012)
evaluated certain parameters to determine system performance characteristics in the water cooling
group. These parameters include expansion valve opening, superheating, subcooling,
evaporation/condensation temperatures, and refrigerant velocity. The study observed that increasing the
frequency from 30 Hz to 60 Hz resulted in a 50% reduction in COP and a 37% increase in cooling
capacity. The analysis revealed that changes in superheating had an effect on various parameters within
the system and demonstrated the importance of monitoring these parameters. In their study, Parekh et
al. (2011) optimized the design and operating parameters of the stepped refrigeration system of
refrigerants R507A-R23. The optimized parameters include the temperatures of condensation,
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evaporation, subcooling and superheating in the high-temperature circuit, as well as the temperature
difference in the stepped heat exchanger. Similarly, the temperatures of condensation, evaporation,
subcooling and superheating in the low-temperature circuit are also taken into account. The study found
that the maximum COP, which measures the efficiency of the system, increased only slightly with a
higher degree of superheating. However, they reported that with the increase in subcooling, COP
increased significantly. They observed that a higher subcooling led to a significantly improved COP,
while a higher superheating had only a marginal effect on the COP.

Within the scope of this study, many studies on the effects of subcooling and superheating in
refrigeration systems on heat transfer were examined. It is aimed to inform the readers by examining the
contributions of superheating and subcooling in refrigeration systems to heat transfer and cooling
performance through literature reviews.

THEORETICAL ANALYSIS

Refrigeration systems generally operate according to the mechanical vapor compression refrigeration
cycle. Mechanical vapor compression refrigeration cycle is given in Figure 10.

Evaporator

Compressor

Expension
Valve

Dryer

Condenser

Figure 10. Mechanical vapor compression refrigeration cycle

In the mechanical vapor compression refrigeration cycle, the refrigerant passes from point 1 to point 1'
in the logP-h diagram (Figure 11) as it goes through the process of superheating in the evaporator. This
process occurs when the refrigerant draws heat from the environment and enters the superheated vapor
phase. This zone (1-1") is called the superheating zone. The superheating zone (1-1') improves the
temperature-pressure conditions of the refrigerant before it enters the compressor. In the condenser, the
refrigerant discards heat and passes from the gas phase to the liquid phase and the subcooling process
takes place by coming from the 3 point to the 3' point. This zone is called the subcooling zone (3-3").
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Figure 11. LogP-h diagram in the mechanical vapor compression refrigeration cycle

A graphical representation of the compressor, condenser, evaporator, superheating and subcooling
capacities is given in Figure 11. The calculation of these capacities is given in equations 1, 2, 3, 4 and
5.

In the mechanical vapor compression refrigeration cycle, compressor, condenser and evaporator

capacities, isentropic efficiency are calculated with the help of the following equations (Cengel et al.,
2008).

Vi/comp. = m(h, — hi) 1)
Qc = m(h, — h3) @
Qe = m(hy — hy) ©

Superheating in the vapor compression refrigeration cycle is an important factor affecting the cooling
performance coefficient. Superheating means that steam is delivered to a high temperature before the
steam compression process. The cooling performance coefficient represents ratio of cooling capacity to
power consumed. Superheating reduces the cooling capacity in the condenser and increases the cooling
capacity in the evaporator. Therefore, higher superheating, higher coefficient of performance.

In vapor compression refrigeration cycle, subcooling is an important factor affecting the cooling
performance coefficient. Subcooling means that the steam is cooled to a lower temperature than normal
in the evaporator. Subcooling causes steam to enter the evaporator at a lower temperature. In this case,
temperature difference in evaporator increases, and the heat transfer becomes more efficient. This leads
to an increase in cooling capacity taken from evaporator. The cooling performance coefficient represents
the ratio of cooling capacity to power consumed. Subcooling increases cooling capacity in the
evaporator while decreasing the cooling capacity in the condenser. Therefore, the subcooling value can
change the performance coefficient depending on the balance between the evaporator and condenser.
Generally, the coefficient of performance can increase as the subcooling temperature increases.
Subcooling increases the cooling capacity in the evaporator while reducing the workload of the
compressor and the refrigeration system consumes less energy.

Subcooling and superheating capacities are found with the help of the equations given below (Gililmez
etal., 2022).

qubcooling = m(h; — h3) 4)
(5)

quperheating = m(hll —hy)
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In the mechanical vapor compression refrigeration cycle, COP Equation (6) is found with the help of
isentropic efficiency Equation (7) (Cengel et al., 2008).

Q. m(hy—hy) (6)
cor= I/i/comp - m(hz - hll)
(hy—hY) 0
T~ hye— )

The equation of conduction and convection and heat transfer can be found with the help of the following
equation (Cengel et al., 2008).

. AT
Qconduction = _kAE (8)

. 9

Qconvection = hAAT ®)
The total heat transfer rate is calculated by following equation (Cengel et al., 2008).

Q = UAAT (10)
The total heat transfer coefficient was calculated by using following equation (Halic1, 2016);

. (11)
— i 1 R cooling ) 1-1
u (Acoolmg [((rlohA)cooling> + ((ILOA)cooling + Rl])

3. RESULTS AND DISCUSSION

In this study, use superheating and subcooling processes in cooling processes was evaluated. Studies in
the literature on superheating and subcooling are given in Table 1.

Table 1. Studies in the literature on superheating and subcooling processes

Writer Area of use Work Done Result
Bilgili et Bus air Bus air conditioning system using | The total exergy destruction of the
conditioning R600 refrigerant, the superheating and | system was found to be 7.02 kW
al. (2017) . . L
system subcooling temperature is setat 10 °C. | and the exergy efficiency was
found to be 46.45%.
Dengue Transc_ri_ticgl air Exp_erimental studies h_ave been | As a result of the experiments, the
(2017) conditioning carried out for the subcooling process | COP value of the S1 subcooler was
system of the transcritical CO; air | found to be 6.6 and the COP value
conditioning system operating with a | of the S2 subcooler was found to
microchannel  evaporator.  Two | be 7.2.
subcooler, S1 and S2, were installed
and tested in the system.
Ti Heat pump Examines the cooling performance of | It has been observed that when the
ian et i
al. (2020) system a hgat pump system powerec_i by agas | heat pump superheating drops
engine. They examined the impact of | from 13 °C to 6 °C, the system
the gas engine and superheating on | efficiency increases.
various aspects of system
performance, including  cooling
capacity, refrigerant mass flow rate,
compressor, and system efficiency.
X Cold storage They evaluated the performance of the | With the subcooling used in cold
uetal. . . . )
(2020) solar-powered hybrid refrigeration gtorage, the annual energy saving
system for cold storage through the | is 68 kWh. At the same time, the
subcooling process and calculated the
payback period.
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payback period of the system is
calculated to be 4.96 years.

Refrigeration

They examined the performance of

As a result of the tests, it was seen

R404A refrigerant in the high-
temperature cycle and R508B
refrigerant in the low-temperature
cycle was performed.

Astt;a;m p_Iant opera_ti_ng th_e system by subc_ooling working ?hat the cooling capacity was

(2019') with transcritical | with the thermoelectric system. improved by 33% and the COP
CO; refrigerant was improved by 24%.

Yilmaz et Tvyo—stage Thermodynamic anal_ysis for | The effect of superheating in the

al. (2017) refrigeration superheating and subcooling of a two- | low-temperature cycle on COP

' cycle stage refrigeration system using | increased by 0.4%, while the effect

on second-law efficiency
increased by 0.38%. Superheating
in the high-temperature cycle
increased COP by 12%. In
addition, increasing the extreme
cooling temperatures in low and
high-temperature cycles has been
shown to contribute positively to

the system COP.

Table 1 shows a comparison table with previous studies in terms of performance. As a result of the
literature review, it has been observed that superheating and subcooling contribute positively to both
cooling performance and energy consumption. Today, we are faced with the fact that the need for both
cooling and energy is increasing and the available resources are limited. Therefore, energy consumption
in refrigeration systems is of great importance. In particular, the rise in energy costs has been an effective
factor in accelerating the study of systems with high energy and cooling efficiency. This study provides
examples and practical information to the readers during design phase of refrigeration systems in
superheating and subcooling processes.

4, CONCLUSION

In this study, effects of subcooling and superheating on performance in refrigeration systems were
investigated. Effects of subcooling and superheating on performance in refrigeration systems can be
listed as follows:

e Subcooling and superheating significantly affect performance of the refrigeration system. In this
direction, attention should be paid to the subcooling and superheating criteria that will carry the
refrigeration system to high performance.

e By reducing compressor work with superheating, COP increases, energy consumption
decreases, thus increasing operating efficiencies in a controlled manner.

e By controlling superheating and subcooling with smart technologies in cooling processes,
energy consumption is reduced, enabling the development of chillers with high energy label
class.

o If refrigerant enters the compressor in liquid form, it can potentially cause compressor damage.
By preventing the refrigerant from entering the compressor in liquid form by superheating, the
compressor is protected.

e Subcooling the liquid refrigerant leaving the condenser allows it to be cooled below its
saturation point. This extra cooling increases the cooling performance coefficient by allowing
more heat to be absorbed in the evaporator.

o In refrigeration systems, superheating and subcooling with compact heat exchangers without
increasing the refrigerant charge amount too much will contribute to the reduction of CO;
emissions, environment and sustainability.
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As a result, energy efficiency will be achieved through subcooling and superheating applications in
refrigeration systems, contributing to the increase of the cooling capacity of the system. This results in
energy savings for the refrigeration system, longer equipment life and high system performance.

SYMBOLS AND ABBREVIATIONS

A Area (m?)

cop Coefficient of cooling performance

h Enthalpy (kJ/kg)

h Heat transfer coefficient by convection (W/m?°C)

0 Mass flow (kg/h)

K Coefficient of heat transfer by conduction (W/m°C)

U Heat transfer coefficient (W/m?®°C)

T Temperature (°C)

R’ Heat resistance to pollution on the cold fluid side (m*C/W)
cooling

0 Heat transfer rate (W)

Heat transfer by conduction (W)

Qconduction

. Heat transfer by convection (W)
Qconvection

Subcooling capacity (W)

qubcooling
. Superheating capacity (W)
quperheat
0 Evaporator capacity (W)
e
0 Condenser capacity (W)
C
: Compressor power (W)
VVcomp
. Isentropic efficiency
Total surface efficiency
No
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ABSTRACT

Gold nanoparticles (AuNPs) have emerged as a promising tool for gene delivery due to their unique
physicochemical properties, biocompatibility, and ease of functionalization. The use of AuNPs as gene
delivery vehicles has gained attention due to their ability to protect nucleic acids from enzymatic
degradation, enable cell-specific targeting and provide controlled release of genetic material. Here's a
brief review of the application of gold nanoparticles in gene delivery.

One of the major advantages of AUNPs in gene delivery is their ability to protect the nucleic acid cargo
from enzymatic degradation. Gold nanoparticles can protect DNA or RNA molecules from being
degraded by nucleases, enzymes that break down nucleic acids. This property is due to the strong binding
affinity between the negatively charged nucleic acids and the positively charged AuNPs. This protection
ensures the stability and integrity of the nucleic acid cargo during delivery, which is crucial for
successful gene therapy. Another advantage of AuNPs in gene delivery is their ability to target specific
cells. AuNPs can be conjugated with ligands, such as antibodies or peptides, that recognize and bind to
specific cell surface receptors. This targeting ability enhances the specificity and efficiency of gene
delivery by ensuring that the genetic material is delivered only to the desired cells. AuNPs can also be
designed to provide a controlled release of genetic material. This feature allows for the sustained release
of the nucleic acid cargo over time, which can be critical for long-term therapeutic effects. Additionally,
the release rate of the genetic material can be controlled by modifying the size and surface properties of
the AuNPs.

Overall, the application of gold nanoparticles in gene delivery has shown great promise in preclinical
studies. However, there are still challenges that need to be addressed, such as improving the transfection
efficiency and reducing toxicity. Future research in this area will likely focus on optimizing the design
of AuUNPs to improve their gene delivery properties and developing safer and more effective methods
for clinical applications.

Keywords: (AuNPs), PpAUNPs, thiols, intracellular release, surface plasmon resonance, site specificity.
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ABSTRACT

The Maintenance management sector in public section in Nigeria has suffered from lack of funds and
negligence for a period of time. For a while, neglect and a lack of funding have plagued Nigeria's public
maintenance management sector. The threat also affected the education sector, as significant sums of
money are frequently spent on building facilities while upkeep is sometimes disregarded. Therefore,
using private institutions in Nigeria as a case study, this study assessed the efficiency and effectiveness
of maintenance management practises. The existing private institution was the only one included in the
sampling survey. One hundred (100) questionnaires were sent in order to evaluate the physical and
functional state of private institutions buildings in Ogun State as determined by each department's
maintenance division to evaluate the efficiency of the maintenance strategies employed in preserving
their structures, identify the most common technique for carrying out maintenance procedures and
analyse its effectiveness. According to the data used, it was found that improper maintenance workload
phasing can result in unprofitable maintenance management practises. Other significant factors that
contribute to the inefficiency and ineffectiveness of the maintenance management processes include
poor contract management, a lack of material availability, and the occurrence of inadequate projection
and estimate.

Keywords: Management Practices, Maintenance, Effectiveness, Efficiency and Assessed.
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ABSTRACT

The purpose of this study is to examine the effect of Covid-19 on education system in Nigeria.
Descriptive survey design was used for the study and 3 research questions were developed for the study
as well. The sample for the study comprised of 400 students in Federal Polytechnic Ado-Ekiti, EKiti
State, Nigeria, using stratified random sampling to obtain the sample for the study. A well-structured
questionnaire was used to obtain the data, which was analyzed with frequency distribution, percentages,
bar-charts, relative importance index (RI11) and proportional odds logistic model. The result indicates that
covid-19 have effect on education system in Nigeria, majority of the respondents agreed that covid-19
will affect the academic calendar of all institution in Nigeria, and that it will also leads to suspension of
lectures and examinations. The result also shows that 91% of the respondents agree that there is a
negative impact of cocid-19 on education in Nigeria. The research also indicates the ways to control the
spread of covid-19 in Nigeria. Its concluded that there should be public awareness to contain the spread
of covid-19 across every states in Nigeria and also that institutions and government should make
provisions for facemask and sanitizer so as to control the spread of covid-19 in Nigeria.

Keywords: Survey, Stratified Sampling, Utilized, Questionnaires, Logistic Model, Proportional
Education, Respondent

1. INTRODUCTION

Nigeria has a federal system of government with 36 states and the Federal Capital Territory of Abuja.
Within the states, there are 744 local governments in total. Education is administered by the federal, state
and local governments. The Federal Ministry of Education is responsible for overall policy formation
and ensuring quality control, but is primarily involved with tertiary education. School education is
largely the responsibility of state (secondary) and local (elementary) governments. The country is
multilingual, and home to more than 250 different ethnic groups. The languages of the three largest
groups, the Yoruba, the Ibo, and the Hausa, are the language of instruction in the earliest years of basic
instruction; they are replaced by English in Grade 4 WENR, (2017).

Nigeria’s education system encompasses three different sectors: basic education (nine years), post-
basic/senior secondary education (three years), and tertiary education (four to six years, depending on
the program of study). According to Nigeria’s latest National Policy on Education (2004), basic
education covers nine years of formal (compulsory) schooling consisting of six years of elementary and
three years of junior secondary education. Post-basic education includes three years of senior secondary
education.(WENR, 2017). At the tertiary level, the system consists of a university sector and a non-
university sector. The latter is composed of polytechnics, monotechnics, and colleges of education. The
tertiary sector as a whole offers opportunities for undergraduate, graduate, and vocational and technical
education. The academic year typically runs from September to July. Most universities use a semester
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system of 18 — 20 weeks. Others run from January to December, divided into 3 terms of 10 -12 weeks.
The National University Commission (NUC), the government umbrella organization that oversees the
administration of higher education in Nigeria, listed 40 federal universities, 44 state universities and 68
private universities as accredited degree-granting institutions on its website as of 2017.

Many of these institutions are relatively new. In response to demographic pressures Nigeria’s higher
education sector expanded over a relatively short period. In 1948, there was only one university-level
institution in the country, the University College of Ibadan, which was originally an affiliate of the
University of London. By 1962, the number of federal universities had increased to five: the University
of Ibadan, the University of Ife, the University of Nigeria, Ahmadu Bello University, and the University
of Lagos (WENR, 2017).

Between 1980 and 2020, the number of recognized universities has grown tenfold from 16 to 170, as
reported by Nigeria’s National Universities Commission. For the first few decades of growth, higher
education capacity building was primarily in the public sector, driven by Federal and State governments.
More dramatic growth occurred beginning in the late 1990s, when the Nigerian government began to
encourage the establishment of private universities. Since then, private institutions, which constitute
some 45 percent of all Nigerian universities as of 2017, have proliferated at a rapid pace, from 3 in 1999
to 68 in 2017. About two thirds of these institutions are estimated to be religiously affiliated schools.
Despite the sheer number of private institutions that have opened, enrollments seem to be relatively low.
Although estimates are difficult to find, the small number of United Tertiary Matriculation Examination
(UTME) applications to private universities indicates that private universities account for only a small
percentage of Nigeria’s total tertiary enrollment, which UIS reported as 1,513,371 as of 2011. Covenant
University, Nigeria’s largest private university reportedly had a total enrollment of 6,822 students in
2010/2011 (WENR, 2017). Nigeria’s 43 federal universities as well as dozens of teaching hospitals and
colleges are under the direct purview of the NUC. State governments have responsibility for the
administration and financing of the 48 state universities, private individual have responsibility for the
administration of 79 private universities, bringing the total number of universities in the country to 170.

According to the World Health Organization (WHO), coronaviruses are a family of viruses that cause
illnesses ranging from the common cold to more severe diseases such as severe acute respiratory
syndrome (SARS) and the Middle East respiratory syndrome (MERS). These viruses were originally
transmitted from animals to people. SARS, for instance, was transmitted from civet cats to humans while
MERS moved to humans from a type of camel. Several known coronaviruses are circulating in animals
that have not yet infected humans. The name coronavirus comes from the Latin word corona, meaning
crown or halo. Under an electron microscope, the looks like it is surrounded by a solar corona. The novel
coronavirus, identified by Chinese authorities on January 7 and since named SARS-CoV-2, is a new
strain that had not been previously identified in humans. Little is known about it, although human-to-
human transmission has been confirmed.

As of April 4, more than 60,000 people worldwide have died of COVID-19, the highly infectious
respiratory disease caused by the coronavirus. The number of people who have tested positive for
COVID-19 has exceeded 1 million, according to data compiled by Johns Hopkins University. Countries
around the world are scrambling to halt the spread of the coronavirus pandemic. This outbreak of
COVID-19 is a global health emergency, the WHO said on January 30, raising the alarm further on
March 11 when it declared the crisis a pandemic.

On 27 February, Nigeria confirmed its first case in Lagos State, an Italian citizen who works in Nigeria
had returned on 25 February from Milan, Italy through the Murtala Muhammed International Airport,
fell ill on 26 February and was transferred to Lagos State Biosecurity Facilities for isolation and testing.
Presently, Nigeria is having 199 COVID-19 cases, two death and twenty recovered. In order to contain
the spread of the virus in Nigeria, the Federal Ministry of Education has directed all educational
institutions in Nigeria to shut down and allow students to go home as cases of reported COVID-19
increased to 13. The Permanent Secretary in the Ministry of Education, Sonny Echono, told reporters on
19 March that the directive was part of the country’s overall strategy to contain the spread of the virus.
Nigeria joins the growing list of countries in Africa which have closed schools and universities. Before
the official announcement by the permanent secretary, most universities had already sent their students
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home (Wikipedia, 2020). This article is aim to discuss the impact COVID-19 School Close down on the
higher institutions in Nigeria and to suggest some ways out. The aim of this study is to explore the
possibility of the effect of COVID 19 on educational system in Nigeriaand the objectives are; to examine
the major effects of COVID-19 on educational system, to examine the impacts of COVID-19 on
educational system and to identify ways the educational system could contain the spread of COVID-19

2. LITERATURE REVIEW

According to the World Health Organization (WHO), corona viruses are a family of viruses that cause
illnesses ranging from the common cold to more severe diseases such as severe acute respiratory
syndrome (SARS) and the Middle East respiratory syndrome (MERS).These viruses were originally
transmitted from animals to people. SARS, for instance, was transmitted from civet cats to humans while
MERS moved to humans from a type of camel. Several known corona viruses are circulating in animals
that have not yet infected humans. The name corona virus comes from the Latin word corona, meaning
crown or halo. Under an electron microscope, the looks like it is surrounded by a solar corona. The novel
corona virus, identified by Chinese authorities on January 7 and since named SARS-CoV-2, is a hew
strain that had not been previously identified in humans. Little is known about it, although human-to-
human transmission has been confirmed. Chinese health authorities are still trying to determine the origin
of the virus, which they say likely, came from a seafood market in Wuhan, China where wildlife was
also traded illegally. On February 7, Chinese researchers said the virus could have spread from an
infected animal species to humans through illegally-trafficked pangolins, which are prized in Asia for
food and medicine. Scientists have pointed to either bats or snakes as possible sources of the virus.

According to the WHO, signs of infection include fever, cough, and shortness of breath and breathing
difficulties. In more severe cases, it can lead to pneumonia, multiple organ failure and even death.
Current estimates of the incubation period - the time between infection and the onset of symptoms -
range from one to 14 days. Most infected people show symptoms within five to six days. However,
infected patients can also be asymptomatic, meaning they do not display any symptoms despite having
the virus in their systems.

On 27 February, 2020, Nigeria confirmed its first case in Lagos State, an Italian citizen who works in
Nigeria had returned on 25 February, 2020 from Milan, Italy through the Murtala Muhammed
International Airport, fell ill on 26 February, 2020 and was transferred to Lagos State Biosecurity
Facilities for isolation and testing. Presently, Nigeria is having 199 Covid-19 cases, two death and twenty
recovered. In order to contain the spread of the virus in Nigeria, the Federal Ministry of Education has
directed all educational institutions in Nigeria to shut down and allow students to go home as cases of
reported COVID-19 increased to 13. From February 27 till May 10, the virus have infected over 434
people, spread to 34 out of 36 states of federation. Over 600 have recovered from the Covid-19 and the
fatalities rate is 95. Submits that eighty-three thousand to 190 000 people in Africa could die of COVID-
19 and 29 million to 44 million could get infected in the first year of the pandemic if containment
measures fail, a new study by the World Health Organization (WHO) Regional Office for Africa finds.
The research, which is based on prediction modelling, looks at 47 countries in the WHO African Region
with a total population of one billion. The new estimates are based on modifying the risk of transmission
and disease severity by variables specific to each country in order to adjust for the unique nature of the
region. The model predicts the observed slower rate of transmission, lower age of people with severe
disease and lower mortality rates compared to what is seen in the most affected countries in the rest of
the world. This is largely driven by social and environmental factors slowing the transmission, and a
younger population that has benefitted from the control of communicable diseases such as HIV and
tuberculosis to reduce possible vulnerabilities. The lower rate of transmission, however, suggests a more
prolonged outbreak over a few years, according to the study which also revealed that smaller African
countries alongside Algeria, South Africa and Cameroon were at a high risk if containment measures are
not prioritized.

Observes that the outbreak of pandemic Covid-19 all over the world has disturbed the political, social,
economic, religious and financial structures of the whole world. World’s topmost economies such as the
US, China, UK, Germany, France, Italy, Japan and many others are at the verge of collapse. Besides,
Stock Markets around the world have been pounded and oil prices have fallen off a cliff. In just a week
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3.3 million Americans applied for unemployment and a week later another 6.6 million people started
searching for jobs. Also, many experts on economic and financial matters have warned about the
worsening condition of global economic and financial structure. Such as Kristalina Georgieva, Managing
Director of International Monitory Fund (IMF), explained that “a recession at least as bad as during the
Global Financial Crisis or worse”. Moreover, Covid-19 is harming the global economy because the world
has been experiencing the most difficult economic situation since World War-I1. When it comes to the
human cost of the Coronavirus pandemic it is immeasurable therefore all countries need to work together
with cooperation and coordination to protect the human beings as well as limit the economic damages.
For instance, the lockdown has restricted various businesses such as travelling to contain the virus
consequently this business is coming to an abrupt halt globally.

Submits that the coronavirus (COVID-19) pandemic that has swept across the globe in the last few weeks
and months has not only had a significant impact on public health, society, and the economy as a whole,
it has also wreaked havoc to the sporting calendar. In a bid to stem the spread of the virus, many
professional and amateur leagues across all continents and sports took the unprecedented step to
postpone or suspend their seasons on the advice of the CDC to avoid gatherings of large amounts of
people. Observes that the COVID-19 pandemic and the measures put in place to contain its diffusion are
taking a heavy toll on the tourism sector. According to the United Nations World Tourism Organization
(UNWTO), the COVID-19 pandemic will result in a contraction of the tourism sector by 20% to 30% in
2020. Observes that No matter where in the world or in which sector, the crisis is having a dramatic
impact on the world’s workforce”, ILO said in its latest report. “Policy responses need to focus on
providing immediate relief to workers and enterprises in order to protect livelihoods and economically
viable businesses, particularly in hard-hit sectors and developing countries.”

An additional concern is the fact that in low and middle-income countries, the worst-hit industries and
services have a high proportion of low-wage workers in informal employment, with limited access to
health services and State welfare safety nets. “Without appropriate policy measures, workers face a high
risk of falling into poverty and will experience greater challenges in regaining their livelihoods during
the recovery period”, ILO said in its latest report on the situation. It underscored that around two billion
people work informally, most of them in emerging and developing countries, and that “tens of millions”
of informal workers have already been affected by COVID-19. In urban areas, moreover, these workers
also tend to work in economic sectors that “not only carry a high risk of virus infection but are also
directly impacted by lockdown measures”: waste recyclers, street vendors and food servers, construction
workers, transport workers and domestic workers. Highlighting the impacts already being felt in India,
ILO pointed out that with its share of almost 90 per cent of people working in the informal economy,
about 400 million workers in the vulnerable sector now face falling greater impoverishment. Current
lockdown measures there have impacted these workers significantly, forcing many of them to return to
rural areas, ILO explained, adding that Brazil and Nigeria had a similar level of informal employment
as India, and faced the same risks.

Conducted a study is to find out the perception of undergraduate students on the impact of Covid-19
pandemic on higher education development in Federal Capital Territory, Abuja, Nigeria. This study
adopted the descriptive research design of the survey type. The study population comprised all higher
institutions in FCT, Nigeria. Out of this population, a sample of two higher institutions was taken and
selected through the stratified random sampling technique. Out of the 2,05,878 undergraduate students,
200 undergraduate students made up of final years students were selected from the sampled two higher
institutions. The method of selection was also through the stratified random sampling technique. The
instrument used to collect data for the study was a questionnaire titled “Perception of Undergraduate
Students on the Impact of COVID-19 Pandemic on Higher Institutions Development Questionnaire. The
questionnaire was in two parts A and B. Part A was demographic. The reliability of instrument was
determined using the test-retest reliability techniques. The instruments were administered through the
use online medium. Data collected were analyzed using simple percentage and Chi-square test was used
to test the hypotheses. Result collected and analyzed showed that;100% of the respondents agreed that
Covid-19 pandemic affects the academic calendar of higher institutions; 90.5% of the respondent agreed
that Covid-19 pandemic would have effect on implementation of higher institutions financial budget for
2020; 94.5% of the respondents agreed that Covid-19 pandemic have relationship with reduction of
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manpower in higher institutions; 100% of the respondents agreed that Covid-19 pandemic have
relationship with the cancelation of academic conferences of higher institutions and 89% of the
respondents agreed that online education is the alternative measures for conversional in class teaching
and learning for future occurrences of any pandemic.

Did a study to find out the effects of COVID-19 Schools Close Down on the Senior Secondary School
Academic.

3. METHODOLOGY

The research designed used in conducting the study was descriptive survey. The target population for
the study was the totality of all students in federal polytechnic Ado- EKiti, which runs into thousands.
However, for reason of feasibility, the sample was selected from each school(falculty) of the institution.
Using stratified random sampling technique, the population were divided into four(4) strata using the
school. A combination of stratified and simple random sampling techniques was ultilized in selecting a
total of 400 students. The instrument used for data collection was a structured questionnaire. The
guestionnaire comprised of four sections. Section A comprises of three(3) items that sought to verify the
respondent’s demographic information. Section B comprised 3 items that deals with the impact of
COVID-19 on education in Nigeria. Section C comprised of 5 items of the 5-likert type that sought to
determine the effect of COVID- 19 on education in Nigeria. Section D comprised of 5 items of the 5-
likert type that sought to determine the ways to control the spread of COVID- 19 in Nigeria.

4. TECHNIQUE OF DATA ANALYSIS

A total of 400 questionnaires were administered in the survey but 372 were returned valid for the
research. The technique of data analysis is based on frequency distribution, percentages, bar charts.
Frequency distribution is used to tabulate survey responses from SPSS. The percentages in the frequency
tables were then used to plot bar charts to examine the impact of covid-19 on education in Nigeria.
Relative importance index (RII) was used to analyze the respondent’s response on the effect of covid-19
on education in Nigeria and their response on the ways to contain the spread of covid-19 in Nigeria.
Proportional odds logistic model was use to measure the usage of facemask in Nigeria.

An evaluation rating of strongly agree, agree, undecided, disagree and strongly disagree was applied in
assessing the effect of covid-19 on education in Nigeria.

Strongly agree: performance in tandem with target and carried out according to planned time.
Agree: performance might be in tandem with target but with time variation.

Undecided: performance is neutral.

Disagree: performance not in tandem with target and with time variation.

Strongly disagree: absolute non-performance.

Data and Analysis

This section is divided into four sub-sections for clarity presentation. The first section analyzes personal
data of the respondents. The second section examines the impact and effect of Covid-19 on education
system in Nigeria. While the third section identify the effect of Covid-19 on education in Nigeria, and
the fourth section identify the ways to control the spread of Covid-19 in Nigeria.

5. PERSONAL DATA OF RESPONDENT
The following client’s personal information was analyzed using frequency table and bar charts.

Table 1. Respondents gender

Sex
Frequency [Percent [Valid Percent |Cumulative
Percent
Valid male 203 54.6 54.6 54.6
female [169 45.4 45.4 100.0
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| Total [372 100.0  [100.0 | |
Source: field survey, 2021

The person that partakes in the survey consists of male and female. The field respondents reveals that
male constitute the majority, i.e. male consists of about 55% while female respondent is 45%,
respectively. This further suggested the quality of response from respondents.

Fraguancy
5 1

Figure 1. This graph shows the respondent’s gender that participated in the survey

Table 2. Respondent’s school (faculty)

School
Frequency |Percent Valid Percent | Cumulative
Percent
SOS 95 25.5 25.5 25.5
SOE |90 24.2 24.2 49.7
Valid |SES 96 25.8 25.8 75.5
SBS 91 24.5 24.5 100.0
Total 372 100.0 100.0

Source: field survey, 2021

It was indicated from the survey that the percentage of respondent that participated in the survey are
equally distributed among the school, i.e 25.5% of the respondent are from school of science and
computer studies, 24.2% of the respondent are from school of engineering, 25.8% of the respondent are
from school of environmental and also 24.5% of the respondent are from school of business.

B
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Figure 2. The graph shows the frequency of respondent’s school that participated in the survey. In

which school of environmental have the highest frequency of respondent that participated in the
survey
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QUESTIONS RELATED TO IMPACT OF COVID-19 ON EDUCATION IN NIGERIA

To examine the impact of covid-19 on education in Nigeria, we made use of frequency table and bar
chart to analyse this section

Table 3. Respondent’s awareness to COVID-19 crisis in Nigeria.

are you aware of COVID-19 crisis in Nigeria?

Frequency |Percent |Valid Percent | Cumulative
Percent
yes 368 98.9 99.5 99.5
Valid no 2 5 5 100.0
Total 370 99.5 100.0
Missing | System |2 5
Total 372 100.0

Source: field survey, 2021

The above table shows that 98.9% of the respondents said they are aware of covid-19 crisis in Nigeria.

While 1% of the respondents said they aren’t aware of covid-19 crisis in Nigeria.

Figure 3. The chart above shows the respondent’s awareness to covid-19 crisis in Nigeria

e
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Table 4. Is there any impact of covid-19 on education in Nigeria?

is there any impact of COVID-19 on education in Nigeria?

Frequency [Percent  [Valid Percent [Cumulative
Percent
yes 352 94.6 95.4 05.4
Valid no 17 4.6 4.6 100.0
Total 369 99.2 100.0
Missing [System 3 .8
Total 372 100.0

Source: field survey, 2021

From the table above, its shown that 95% of the respondent said that Covid-19 have impact on education
system in Nigeria, while 5% of the respondents said that covid-19 has no impact on education in Nigeria.
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Table 5. if yes, what can you say about the impact of Covid-19 on education

Figure 4. The chart shows the impact of covid-19 on education in Nigeria.
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if yes, what can you say about the impact

Frequency [Percent  [Valid Percent [Cumulative
Percent
negative 337 90.6 92.6 92.6
\Valid positive 27 7.3 7.4 100.0
Total 364 97.8 100.0
Missing |System 8 2.2
Total 372 100.0

Source: field survey, 2021

The table indicated that 91% of the respondent that participated in the survey said that covid-19 have a
negative impact on education, while 7% of the respondents said that covid-19 have a positive impact on

education.
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Figure 5. The fig above shows that there is a negative impact of covid-19 on education in Nigeria.
4.3 QUESTIONS RELATED TO THE EFFECT OF COVID-19 ON EDUCATION IN NIGERIA
Table 6. Effect of Covid-19 on education in Nigeria.

This section of the survey was analyzed using relative importance index (RII)

EFFECT OF COVID-19 SA A U D SD | ¥ N A*N RI1 rank
It will lead to suspension of | 242 | 104 |8 11 7 372 | 372 1860 | 0.9027 |2
lectures and examination
Will affect the academic | 257 | 101 12 0 1 371 372 1860 0.9230 |1
calendar
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Suspension of all extra- | 162 | 149 |50 8 1 370 | 372 1860 | 0.7731
curriculum activities of the
school

Negative effect on student’s | 221 | 119 13 16 3 372 | 372 1860 | 0.8898
performance in their studies

Decrease in population of | 104 | 153 | 68 33 14 | 372 | 372 1860 | 0.7613
student and staff

Source: field survey, 2021

The table above shows the relative importance index RII analysis for the criteria on the effect of covid-
19 on education in Nigeria. The most effective is that it will affect the academic calendar with RIl =
0.9230, the next most effective is it will lead to suspension of lectures and examination with RIl1 = 0.9027.
Follow by negative effects on student’s performance in their studies with RII = 0.8898, suspension of all
extra-curriculum activities in the school with RIl = 0.7731, while the least effect is that there will be
decrease in the population of student and staff with RIl =0.7613.
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Figure 6. The graph above shows the effect of covid-19 on education system in Nigeria.
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QUESTIONS RELATED TO THE WAYS TO CONTROL THE SPREAD OF COVID-19 IN
NIGERIA

Table 7. Ways to control the spread of Covid-19 in Nigeria.

WAYS TO CONTROL
COVID-19

Public awareness to contain
the spread of COVID-19

SA A U D SD | X N A*N | RII Rank

234 128 |5 2 1 370 | 372 1860 | 0.9151 |1

Provision of facemask and

sanitizer for staff and student 248 102 14 2 5 371 | 3r2 1860 | 0.9134 |2

Practicing social distance 180 121 |61 |9 0 371 | 372 1860 | 0.8522 |4

Making use of facemask and
sanitizer compulsory

173 110 (61 |28 |O 372 | 372 1860 | 0.8301 |5

Collaboration of institutions
on the research for COVID-19 | 205 125 | 23 12 6 371 | 372 1860 |0.8731 |3
vaccine

Source: field survey, 2021

The table above shows the relative importance index RI1I analysis for the criteria on the effect of covid 19 on education
awareness to contain the spread of COVID-19 with RIl = 0.9151, the next most effective is Provision of facemask and
= 0.9134. Follow by negative Collaboration of institutions on the research for COVID-19 vaccine with RIl = 0.8731, Pr
RIl = 0.8522, while the least is Making use of facemask and sanitizer compulsory with RIl = 0.8301

0,94 -
0,92 -
09 -
0,88 -

0,86 -
0,84 -
0,82 -
08 -
0,78 -

WAYS TO CONTROL COVID-19

Figure 7. The graph above shows the ways to control the spread of covid-19 in Nigeria.
MEASURING THE USAGE OF FACEMASK IN NIGERIA

Using proportional odd logistic regression model. Making use of social distancing, gender and school
as predictor for the usage of facemasks. Below are the output of logistic regression(proportional odds)
from R package.

Table 8. Data presentation

Face gender socdist | school | Age
1 sometimes female Yes ses 24
2 always male Yes soe 24
3 always male Yes soe 26
4 always male Yes soe 21
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PREDICTORS

Figure 8. The graph above shows the predicted probabilities of the response.
ABSTRACT
To find out if there is impact of Covid-19 on education system in Nigeria.

Result on table 3 shows that 99% of the respondents are aware of covid-19 crisis in Nigeria, this shows
that almost all the respondents are aware of Covid-19 crisis in Nigeria, while Table 5 shows that 91%
of the respondents agreed that there is a negative impact of Covid-19 on education in Nigeria.

To find out if there is an effect of Covid-19 on education system in Nigeria

Table 6 disclosed that majority of the respondents strongly agreed and agreed that; covid-19 will lead
to suspension of lectures and examination, Will affect the academic calendar, Suspension of all extra-
curriculum activities of the school, Negative effect on student’s performance in their studies, and that
there will be decrease in population of student and staff are the effect of covid-19 on education system
in Nigeria. From the table also, relative importance index (RII) tells that major effect of covid-19 on
education in Nigeria is that Covid-19 Will affect the academic calendar of Nigeria institutions.

JOURNAL
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always male Yes soe 23
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To find out if there exist ways to control the spread of Covid-19 in Nigeria.

Table 7 shows that majority of the respondents agreed that Public awareness to contain the spread of
COVID-19, Provision of facemask and sanitizer for staff and student, Practicing social distance, Making
use of facemask and sanitizer compulsory, and Collaboration of institutions on the research for COVID-

136



International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tlirkiye

ICONIITECHII
JOURNAL
ISSN 277-7270

19 vaccine are the ways to contain the spread of Covid-19 in Nigeria. The table also shows that Public
awareness to contain the spread of COVID-19 is the best way to control covid-19 in Nigeria.

To measure the usage of facemasks

The model predicts that students who tends to use facemasks always (predictor) has the highest
probabilities than other predictors.

CONCLUSIONS

This research work focused on studying the effect of covid-19 on education in Nigeria and after the
analysis and collations of the result, it is established that covid-19 have effect on education system in
Nigeria. It is also established from the result that there is negative impact of Covid-19 on education
system in Nigeria and that covid-19 will affect the academic calendar of schools in Nigeria. The result
also established that covid-19 will leads to suspension of all lectures and examination in schools across
Nigeria. It was gathered from the result that there should be public awareness that contain the spread of
covid-19 all over the states in Nigeria, so as to let everyone know about the existence of covid -19 in
Nigeria. Also that making provisions for facemask and sanitizer for both students and staffs is one the
best ways to control the spread of covid-19 in Nigeria. Its also concluded that students use

Recommendations

Based on the finding, the research hereby recommends that;

) There should be public awareness to contain the spread of ccovid-19 across Nigeria.

o Institutions should make provisions for facemask and sanitizer for both students and staffs and
also make the use of facemask and sanitizer compulsory.

o Nigeria institutions should collaborate and make vaccine for covid-19.

o There should be practice of social distances across Nigeria.
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ABSTRACT

Background Psoriasis is a common and chronic dermatological disease considered as a systemic
inflammatory disorder. A growing body of evidence highlights that intestinal dysbiosis is associated
with the development of psoriasis. The gut-skin axis is the novel concept of the interaction between skin
diseases and microbiome through inflammatory mediators, metabolites and the intestinal
barrier. Restoration of the microbiome is a therapeutic strategy for psoriasis.

The objective of this study was to summarize the potential action of Deniplant nutraceuticals in psoriasis
on inflammation.

Materials and methods We conducted a systematic review of studies investigating intestinal microbiome
in psoriasis. To identify studies comparing gut microbiome composition in patients with psoriasis and
normal healthy controls. The use of Deniplant nutraceuticals could be interesting in disease
management.

Results However, the association of psoriasis with gut dysbiosis is mainly based on limited studies with
small number of patients involved. All studies confirmed the association of psoriasis and gut microbiota
dysbiosis. This paper provides a detailed and comprehensive systematic review regarding gut
microbiome in patients with psoriasis. It is still not clear whether psoriasis is an effect or a cause of the
observed disbalance between beneficial and pathogenic microbes.

Conclusion There is a significant association between alterations in gut microbial composition and
psoriasis. More unified methodological standards in large-scale studies are needed to understand
microbiota’s contribution to psoriasis pathogenesis and its modulation as a potential therapeutic strategy.
The changes in microbiome under psoriasis treatment can serve as a potential biomarker of positive
response to the Deniplant nutraceuticals.

Keywords: microbiome, psoriasis, gut-skin axis, gut barrier, Deniplant nutraceuticals
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ABSTRACT

Green synthesis of nanoparticles (NPs) has attracted the researcher’s attention due to its rapid, cost
effective, sustainable and eco-friendly nature. Current studies were carried out to perform and
investigate the green synthesis of NiO NPs with aqueous (NiOqueous) and ethanolic extracts
(NiOthanolicy) of Acacia nilotica leaves respectively in the basic medium. The NPs were characterized
by spectroscopic, microscopic and thermometric techniques including Fourier transform infra-red
(FTIR), Raman, x-ray diffraction (XRD), scanning electron microscopy (SEM), thermal gravimetric
analysis (TGA) and differential scanning calorimetry (DSC) respectively. The electrochemical
properties, antibacterial potential and hemolytic activities of the synthesized NPs were also examined.
FTIR and Raman spectroscopies confirmed the presence of Ni-O vibrations in the synthesized NPs.
XRD patterns revealed the face-centered cubic structures of NiO NPs and a high degree of crystallinity.
The average crystallite size of NiOagueous) NPS was significantly smaller (16 nm) than that of NiOethanotic)
NPs (28 nm). SEM images show that the shape of the NiO NPs is spherical. The prepared NPs
demonstrate a good thermal stability up to 600 "C temperature. Cyclic voltammetry (CV) measurements
show a prominent oxidation and reduction peaks for NiOthanolicyat 0.19 V and 0.31 V and for
NiO(agueausy at 0.21 V and 0.36 V, respectively. The synthesized NiO NPs demonstrate good
electrochemical stability at an operating potential of -0.5 to 0.5 V and thus can be used as electrode
materials in supercapacitors. The inhibition effect of NiO NPStnanony @gainst B. subtilis ATCC 6051, was
considerable and comparable to the ciprofloxacin with zone of inhibition of 18.30 + 0.58 mm which
was used as standard drug. NiO NPs have shown negligible toxic hemolytic effects as compared to
Triton X-100.

Keywords: NiO nanoparticles, Green Synthesis; Spectroscopic; Electrochemical; Biological
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ABSTRACT

Brain cancer disrupt specific properties of the vascular endothelia, even affecting the special blood-brain
barrier, collectively known as the blood-brain tumor barrier. Green synthesis of magnetic Fes04 NPs
using grape extract has become a promising nanomaterial as their magnetic properties have excellent
potential against brain cancer treatment. The magnetic nanoparticles (FesO4 NPs) were synthesized by
a Sol-gel method. The manifold characterization i.e., XRD, SEM, FTIR, UV-Visible and EDX were
performed to confirm the crystalline structure, morphological analysis, functional group analysis, energy
band gap and elementary composition to demonstrate the synthesis of green magnetic nanoparticles
(FesO4 NPs). Several nanoparticles (such as NiO NPs, Gd NPs, and Au NPs etc.) have been used for
biomedical application as well as for brain cancer treatment. The potent antibacterial inhibitory activities
of Fes0, NPs have been examined by pathogenic bacterial strains studied against Gram-negative
bacterial strain Klebsiella pneumoniae and Gram-positive bacterial strain Staphylococcus aureus.
Finally, synthesized Fe;Os NPs were tested for potential cytotoxicity against AMGMS5 (human brain
cancer) cell line. The Current development of therapeutic analysis like radiotherapy was led to
comprehensive treatment of various malignant tumors. Future studies are underway to understand the
excellent effects of Fe304 NPs in the treatment of brain cancer.

Keywords: FesO4 NPs, brain cancer, Gram-positive and negative bacteria
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ABSTRACT

The advent and incorporation of cloud-based storage technology into education sector is increasingly
enhancing and improving its record management system. Today, an innumerable amount of educational
institutions have stated using Google drive applications for the storage and retrieval of their school
records. Ijaiya (2015) state that there is an increasing need for improved methods of record keeping in
schools as basis for safe file storage and utilization that could enhance effective school management.
However, Google drive storage system is relatively an innovative and improved way of storing academic
files and records. This paper discussion is based on the relevance of using Google drive for the storage
and retrieval of school records. The paper outlined some of the roles of Google drive in the storage and
retrieval of school records. The paper further highlights the benefits of using Google drive for the storage
and retrieval of school records. In order to collect useful information for the purpose on this paper write-
up, questionnaires were carefully drafted and administered to respondents using online Google form
questionnaire instrument. The responses gathered were subjected to reliability analysis. Conclusively,
recommendations were given.

Keywords: Technology, Google Drive, Academic Records, Educational Management.

INTRODUCTION

Schools are increasingly becoming complex in terms of programmes, activities as well as enrollment.
Enrollment in schools is increasing becoming frightening as the availability of resources may become
overstressed. Therefore, adequate record keeping of material and human resources is required to
address the issue. School records are important files or documents containing essential information
about the students, staff, facilities and school programmes. Most schools employ the use of traditional
methods for the storage and retrieval of records which can easily be tampered with, damaged and

sometimes
misplaced. A better
option for keeping
school records is
with the use of
electronic  storage
system which
involves the use of
electronic or computing devices to ensure the safe keeping of files either in written or graphic form.
Files or documents stored can be viewed/accessed, used and deleted or saved back if need be. Google
drive cloud storage system is however the innovative method of storing and retrieving academic files
and records. Google drive is a cloud-based storage service that works by uploading files to its own
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remote server or the ‘Cloud’. With the use of Google drive, academic records can be stored, accessed,
edited and retrieved conveniently at will.

RELATED LITERATURE

It is evidential that technological developments have pivoted across enumerable industries. According
to Marvin et al. (2018), advancements in technology have open new doors of opportunities in every
field of life including education. Durosaro (2013) stated that school records are important tools for
effective planning and administration of a school. Ijaiya (2015) denoted there is a growing need for
improved methods of record keeping in schools to ensure safe file storage and utilization. Shehu
(2017) stated that there are two basic methods of keeping school records including manual and
electronic formats. Ibara (2010) outlined some of the attributes of good record management system
in schools. Ogabi (2019) inferred that Google drive cloud storage system is a new but improved way
of storing academic files and records. According to Akpan (2022), Google drive composes of Google
DOCs, slidesand sheets, office suit that permits the editing of documents, spreadsheet, drawings,
presentations, forms and many more.

Roles of Google drive in the storage and retrieval of school records

Google drive would supports and enhances the storage of academic records if schools and other
educational institutions adopt it usage in the following ways. Viz:-

1. File and record storage:

All academic records in school database can easily be uploaded into the Google drive without
stress.

2. File and record retrieval:

Academic records stored on Google drive can be easily accessed through online service using
any computer or smart devices.

3. Editing:

It is easy to update files and records stored on Google drive as all Microsoft Office documents
are accommodated.

4. Sharing:

Google drive offers three access levels thereby making it easy for records to be share among
students, academic or administrative staff.

Benefits of using Google drive

The uses of Google drive to education are immense. Google drive allows remote access to files,
documents and other records stored using its services. The major benefits of using Google drive listed
as:-

1. Microsoft Office compatibility

Easy to use interface

Flexible File sharing with using custom link
Secured encryption

Stores PDFs, presentations, videos and photos
Documents and files are accessible from anywhere

Apps & templates with enumerable options
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MATERIALS AND METHODS

The paper adopted a descriptive survey on the use of Google drive for the storage and retrieval of
academic records. Simple random techniques were used for the purpose of equity representation of
schools from different zones. Drafted copies of questionnaire were administered to respondents using
online Google form questionnaire instrument containing alternative options using Strongly Agree (SA),
Agree (A), Disagree (D) and Strongly Disagree (SD). The responses obtained were collated and
subjected to Cronbach’s alpha reliability analysis. The result of 0.81 gave a good reliability index of the
instrument. The entire exercise took place within the space of two and half (2'/,) weeks before
completion.

RESULT AND DISCUSSION
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SA A D SD

What is Google Drive? Response: It is a cloud-based storage service that
enables users to store and access files online.

Fig.1. Chat Analysis

The chat in figure 1 above depicts that majority of the respondents fully understand what Google drive
implies. According to the respondents, Google drive is a cloud based storage service that enables users
to store and access files online. The respondents further stated that Google drive synchronizes stored
files, documents, videos, photos and many more across it’s user's devices which may include PCs and
tablets.
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SA A D SD

What activities can be done using Google Drive? Response: Google Drive can
be used to store files securely and open or edit them from any device.

Fig.2. Chat Analysis

The graph plotted in figure 2 indicates that a significant number of the respondents support that
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Google Drive can be used to store files securely and open or edit them from any device. According to
the respondents, files that are created with Google apps can be open in the user’s browser. The
respondents explained further that other types of files in the user’s drive folder can also be open in
regular apps such as Adobe Reader for PDF files. More so, the respondents noted that when files are
deleted in Google Drive, they are only deleted temporary at the first instance. The deleted files are sent
to the trash and begin to pile up until the users finally decides to permanently delete the files.
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SA A D SD

Is Google Drive beneficial to students? Response: Yes.

Fig.3. Chat Analysis

The chat seen in figure 3 shows that a substantial number of respondents agree with the statement that
there are numerous benefits of the use of Google drive to students. The respondents stated that With
Google Drive, students are able to make use of spreadsheet. word processing and presentation tools
alongside with other Google applications such as Sites, Forms and Maps. The respondents noted that
Google drive allows multiple users to concurrently edit their documents and invariably enhances real
tool for students’ collaboration and allows teachers to get almost immediate feedback.
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SA A D SD

Of what usage can Google Drive be to teachers? Response:Teachers can
upload their presentations and ask students to submit their assignments
usning Slides service.

Fig.4. Chat Analysis

The graph plotted in figure 4 clearly suggest that a higher number of respondents agree with the
statement that teachers make use of the Google drive in numerous ways. According to the respondents,
teachers can upload their class presentations and arrange them in folders based on specific topics. More
so, the respondent added that Google drive can be very useful for the submission of students’ assignment
as folders that are viewable only by teacher can be created.

144



ICONIITECHII

International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tlirkiye

JOURNAL

ISSN 2717-7270
50
45
40
35
30
25
20
15
10
5
0

SA A D SD
What are the overall uses of Google in Education? Response: Google
Classroom and Workspace are available for schools at no cost and shareable
Chrome books are easy and affordable to students.

Fig.5. Chat Analysis

The chat shown in figure 5 indicated that a greater number of the respondents supported that there are
immense uses of Google drive in the education sector. The respondents highlighted that schools can
make use of Google workplace and Classroom at no cost. The respondents also added that shareable
Chrome books are very easy to use and affordable to students at any time with an assurance of security
facility that keep students and data safe.

CONCLUSION

This paper is focused on the use of Google drive for the storage and retrieval of academic records. The
paper highlighted some of the roles and benefits of using Google drive for the storage and retrieval
files and documents in schools and other educational institutions. The paper affirmed that Google drive
offers numerous advantages over traditional methods of storing records. Google Drive is one of the
fullest-featured, slickest and most generous cloud services that can be used to store documents, image
files, Forms, Maps, Drawings, PDFs and more. When Google Drive is used to store academic
documents or files, it can be easily accessed from wherever and at any time using any device with
internet connectivity.

RECOMMENDATION
Based on this paper findings and conclusions, the following suggestions were made. Viz:-

1. School managers should endeavor to have a Google account that so as to have access to Google
facilities or services.

2. Trained personnel should be employed in schools for effective electronic record keeping and
updating.

3. Workshops and seminars should be regularly organized on trending Google services for
students, academic and administrative staff to help them update their knowledge.
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ABSTRACT

Disorders of the thyroid gland and hypothyroidism have recently been on the rise in both men and
women, including different age groups as well as patients visited in the doctor's endocrinlog for thyroid
gland echo controls and hormonal parameters analysisin serum of patient. The analyzed patients for the
thyroid gland, urine and urine parameters were also analyzed to see the correlation and urine tests like
biomarkers of urinary tract infections.

Our study aims to study the correlation between urine infection and thyroid disorders parameters of men
and women in the Tetovo region with acute and chronic urinary infections.

From the patients investigated for the correlation between the results of thyroid hormones and acute and
chronic urinary infections, we see a low significance of the correlation between these parameters.

Urine analyzes were performed by collecting urine in sterile cups and using the urine microscopy
method and urine strip test using the chromatographic method, where these analyzes were performed
according to the European guidelines standards manual.Thyroid analysis are measurement from serum
of patient with sofisticet method imunnoassay fluorescent test with Vidas by Biomerie.

Result of patients with proteinuria , leukocyturia , epithelial Cells, hematuria , urine pH, granular casts
, triplet phosphate , calcium oxalate , glycosuria , bacteria and mucous are present in patient with
disorder thyroid gland . The obtained results show that the significance of this parametars of urine and
urinary infections in man and women are the main indicators of urinary tract infections in patients with
acute and chronic infections as well as asymptomatic patients who have had no clinical symptoms
between thyroid disoreders.

Keywords: thyroid disorders, TSH,FT4FTs,urine analysis, hematuria, leukocyturia, glycosuria,
epithelial cells.
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ANTIBIOTIC SUSCEPTIBILITY PATTERN OF SALMONELLA TYPHI AND SHIGELLA
SPECIES IN FAECAL SAMPLES AMONG CHILDREN UNDER FIVE YEARS IN
NASSARAWA SPECIALIST HOSPITAL, KANO
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ABSTRACT

This study assessed the antibiotic susceptibility pattern of some antibiotics on Salmonella typhi and
Shigella spacies in faecal samples of children less than five years attending paediatric clinic in
Nassarawa Specialist Hospital, Kano. This is a baseline cross-sectional survey infants and young
children aged 0 - 5 years were targeted. Samples were taken from consented participants in whom
relevant laboratory glassware, reagents, antibiotic disc and other equipment were used for handling,
transportation and processing of their collected faecal samples. The prevalence of Salmonella and
Shigella was determined from the proportion of positive individuals in the total population under
consideration and percentages were expressed. The study revealed that Chloramphenicol and
Gentamycin are susceptible to Salmonellosis and Shigellosis for children of five years and below; and
therefore recommended for treatment. The researchers further recommended that prevention of
Salmonellosis and Shigellosis in children is better achieved when mothers do observe proper personal
hygiene and environmental sanitation, with adequate cleaning of hands using soap and portable water
immediately after defecation or after cleaning their children’s bottom.

Keywords: Antibiotics, Salmonella Typhi, Shigella
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ABSTRACT

A supersonic or de Laval nozzle is a convergent-divergent device that is positioned downstream of the
combustion chamber. It accelerates the combustion gases to speeds higher than that of the sound and
equips nowadays all aircraft and rocket engines. The gases are expanded as a result of the conversion of
the thermal energy into kinetic energy. Almost all nozzle configurations had their contour designed
using Method of Characteristics (MoC). The simulation of a propulsion nozzle operation is necessary to
the understanding of the process that takes place within its configuration where the speed (and
subsequently the Mach number) of the gas increases progressively while its pressure and temperature
decrease.

The present investigation involves the simulation of an axisymmetric conical contour convergent-
divergent nozzle. The convergent section has been designed using the Rao method that allows the design
of the converging profile on the basis of the throat radius successfully, the divergent section being
developed using the MoC procedure. The simulation was performed using the CFD solver based on the
finite volume method applied by the “Ansys-Fluent” platform until a solution is reached within the
optimal design conditions. Both the static pressure and Mach number were computed, and the results in
terms of contours show a regular supersonic expansion (leading to a Mach of 1.26 at the exit section
centerline) taking place downstream of the throat.

Keywords: Supersonic expansion, Divergent section, 2-D simulation, Ansys-Fluent.
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PARASITE DIVERSITY OF FISHES IN TURKIYE — I11I-ACANTHOCEPHALA

Ahmet OZER

Sinop University, Faculty of Fisheries and Aquatic Sciences, Department of Fish Diseases, Sinop,
Tiirkiye

ORCID ID: 0000-0002-2890-6766

ABSTRACT

Fish parasites are among the very diverse groups of living organisms in marine and freshwater
environments worldwide, and their impacts on wild and cultured fish are considered significant
according to their taxa. Members of the phylum Acanthocephala are endoparasites of fishes with about
more than 1000 species. They are characterized by a retractable proboscis armed with rows of hooks
used to attach to the intestines of fish. While adults mainly inhabit the intestine, some larval forms can
be found in the viscera of the host fish. Infected fish may have some clinical signs such as emaciation
in inflamed intestinal tracts and tissue necrosis in areas where worms are attached to the intestinal wall.
These parasites require fish as the final host and microcrustaceans (amphipod, copepod, isopod, or
ostracod) are generally the intermediate hosts. A number of acanthocephalan species from marine and
freshwater fishes were previously described in Tirkiye and this study provides details of their
occurrences in different environments and hosts. To date, a total of 25 acanthocephalan species have
been reported from fishes inhabited in marine, freshwater, and aquarium environments in Tiirkiye. Out
of 25 species, 10 valid species and 4 species at the genus level in wild marine fish hosts, 10 valid species
and 3 species at the genus level in wild freshwater fish hosts, and finally 1 valid species in cultured
freshwater fish host have been reported. Moreover, 8, 6, 3, and 1 species were reported from the Aegean
Sea, the Sea of Marmara, the Black Sea, and the Mediterranean Sea, respectively. Acanthocephaloides
propinquus is the most common species by being recorded from 7 fish host species, followed by
Neoechinorhynchus agilis from 5 and Acanthocephalus lucii from 3 host species. Two different
acanthocephalans were reported from Merluccius merluccius, Mugil cephalus, Platichthyes flesus,
Scorpaena porcus, Solea solea, and Diplodus vulgaris, and the rest of the fish species hosted only one
species of Acanthocephala in the wild marine environment. On the other hand, Neoechinorhynchus rutili
was the dominating acanthocephalan species reported from 24 different freshwater fish hosts, followed
by Pomporhynchus laevis from 16 host species. Esoc lucius was the most specious host fish with 5
acanthocephalan species.

Keywords: Fish, Acanthocephala, Tiirkiye

INTRODUCTION

Acanthocephalans are a group of endoparasitic helminths commonly found in both marine and
freshwater fishes worldwide (Sanil et al. 2011). The phylum Acanthocephala is comprised of more than
1000 species of pseudoceolomic helminths, which, as adults, occur exclusively in the vertebrate small
intestine (Bhattacharya, 2007). Acanthocephalans are ‘thorny’ or ‘spiny-headed’ worms with aquatic
complex life cycles; fish as final or paratenic hosts and crustaceans as intermediate hosts (Mehlhorn,
1988). Adults feed on the intestinal walls of vertebrates, especially freshwater and marine fishes. They
are often encountered in the culture system as the majority of the broodstock fishes are sourced from the
wild (Jithendran and Kannepan, 2010). The main structure of armed proboscis causes irreversible
mechanical damage by its attachment and affects the architecture of the intestinal tissues leading to
pathological changes (Sanil et al. 2011).

A number of acanthocephalan species from marine and freshwater fishes were previously described in
Tiirkiye and, to date, a total of 25 acanthocephalan species have been reported from fishes inhabited in
marine, freshwater, and aquarium environments in Tirkiye. This study provides details of their
occurrences in different environments and hosts based on the checklist book provided by Ozer (2021).
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RESEARCH AND FINDINGS

According to Ozer (2021), a total of 25 acanthocephalan species were reported from all fish species in
Tiirkiye and this makes up 3% of the total parasite species reported from fishes in Tiirkiye (Figure 1).
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Figure 1. Total number and percentage of acanthocephalan parasites reported from fishes in Tiirkiye

Among reported 25 acanthocephalan species, wild marine, and wild freshwater fishes had higher
numbers of parasites than the other groups and no cultured or aquarium fishes hosted any of them (Figure
2).

Number of parasite species

0 0

Marine Fish Freshwater Fish  Cultured Cultured Aquarium Fish
Freshwater Fish Marine Fish

Environment

Figure 2. The total number of acanthocephalan parasite species reported from fishes in Tiirkiye
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1. Acanthocephalan Parasite Diversity of Marine Fishes

Wild marine fishes inhabiting the surrounding seas of Tiirkiye were subjected to acanthocephalan
investigations. Most of the species (14) were reported from fishes inhabiting the Aegean Sea, followed
by the Sea of Marmara, the Black Sea, and the Mediterranean Sea (Figure 3).

Acanthocephalan parasites which were reported from wild marine fishes were dominated by
Acanthocephaloides propinquus from 7 host fish species. This parasite was followed by
Neoechinorhynchus agilis and Acanthocephalus lucii (Figure 4). Some other acanthocephalan species
were also reported from 2 and a lesser number of fish species (see Ozer, 2021 for details).

Wild marine fishes were reported to be the host for acanthocephalan parasites from the surrounding seas
of Tiirkiye and a total of 6 different fish species including European hake Merluccius merluccius, grey
mullet Mugil cephalus, flounder Platichthyes flesus, etc were reported to be infected by only 2 different
parasite species, and the rest had only one parasite species (Figure 5).
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Figure 3. The number of acanthocephalan parasite species reported from wild marine fish species that
inhabited the surrounding seas of Tiirkiye

152



Jageos sndoasoueln
einseu esngad

BiqWIN BU3EIDS
sny@nwINs snjinp
snjequeq sn|ny
sualjes uojpyd
EpPEWE] uojgyd
SNsoJge| uojayd
snjeJne uojay)

edaul} snpoydwaAs
sSnwojsoue|aw sniqosoap
J281u sniqoo
snJnyaeJ) snanyoes|
ejjinsue ej|Induy
sues|nA snpojdig
E3)0S €30S

snaJod euaediods
snsaj} sAyyonield
snjeydad |ISnA
SNPINAW SNPINSIA

Number of host species

11111111111 111
Fish species

— [—)
EoR
Bz
=55
SoH
o

Acanthocephalus lucii
Neoechinorhynchus agilis

5’
o~

saads ejeydadoyjuede Jo Jaquinn

Acanthocephaloides propinquus

salads ayiseled
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2. Acanthocephalan Parasite Diversity of Wild Freshwater Fishes

The number of wild freshwater fish host species infected by acanthocephalan parasites in Tiirkiye is
presented in Figure 6 and Neoechinorhynchus (N.) rutili and Pomphorhynchus laevis were the most
common species infecting 24 and 16 host fish species, respectively. These parasites were followed by
genus-level identified parasites and 2 more parasite species were reported from 5 and more fish host
species (Figure 6). The rest of the reported acanthocephalan parasites and their host occurrences can be
seen in Ozer (2021).

Wild freshwater fishes subjected to acanthocephalan investigation yielded several numbers of
acanthocephalan parasite species and the northern pike Esox lucius was reported to host the most number
of parasite species of 5, followed by Capoeta trutta and the common carp Cyprinus carpio (4) and some
fish species had lesser numbers of parasite species (Figure 7).

3. Acanthocephalan Parasite Diversity of Cultured Freshwater Fishes

The cultured freshwater fishes were also investigated for acanthocephalan parasites and only one species
Pomphorhynchus laevis was reported from cultured rainbow trout Oncorhynchus mykiss from the
Aegean region of Tiirkiye.
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Figure 6. The number of acanthocephalan parasite species infecting >5 wild freshwater fish species in
Tiirkiye
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Figure 7. The number of acanthocephalan parasite species infecting the wild freshwater fishes in
Tiirkiye

DISCUSSION

Acanthocephalan parasites of fishes are among the most pathogenic ones especially when they riched
in high numbers in the intestine of their hosts. Thus, studies on these parasites are important and their
numbers of over 1000 species show how they are common in marine and freshwater environments. This
chapter provided all details on the current acanthocephalan parasite reports in wild and cultured host
fishes in marine and freshwaters in Tirkiye. It can clearly be said that the data on the occurrences and
numbers of reported acanthocephalan parasite species in these environments and their host fish species
are very low when compared with the other reported metazoan parasites (see Ozer, 2021 for details).
The total number of 25 species was mostly reported from wild marine and freshwater environments
reflecting its rare occurrences in the current 561 marine and 401 freshwater fish species in Tiirkiye as
reported by Froese & Pauly (2022). Thus, it is clear that more effort will yield more acanthocephalan
species identification in a wide variety of water sources both marine and freshwater of Tiirkiye.
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ABSTRACT

Parasites are among the significant components of fish diseases worldwide, and their impact on wild
and cultured fish is also significant. Myxozoans are one of the most specious taxa of fish parasites and
they are very diverse microscopic metazoan parasites that infect a variety of hosts, especially fish living
in marine, freshwater, and aquarium environments all around the world. Some members of myxozoans
are reported to be the major pathogens both in wild and aquaculture environments. The identification of
myxozoans is based primarily on spore morphology. It is known that some of these parasites are to be
host and organ-specific, and they can be either coelozoic in organ cavities, or histozoic inter- or
intracellularly. About 2500 valid myxospoean species have been reported worldwide and Myxobolus,
Henneguya, and Myxidium are the most specious genera among myxozoa. Fish act as one host of the
two-host life cycle. A number of myxozoan species from marine and freshwater fishes were previously
described in Tiirkiye and this study provides details of their occurrences in different environments and
hosts. To date, a total of 40 myxosporean species have been reported from fishes inhabited in marine,
freshwater, and aquarium environments. Among 40 species, marine parasites dominated with 35 species,
of which 29 is valid and 6 were at the genus level, in wild marine fish hosts, followed by 3 species in
wild freshwater, and 1 species in aquarium fish host. Moreover, out of 35 myxosporean species reported
from marine hosts, 33 were from the Black Sea, 3 from the Mediterranean Sea, and 1 from the Sea of
Marmara. The most reported myxosporean species is Myxobolus sp. from 7 fish host species and
followed by Ceratomyxa sp. and Ortholinea orientalis from 4 different fish hosts and finally
Sphaeromyxa sevastopoli from 3 different fish host species. When the fish species is considered as the
host, Parablennius tentacularus was the host for 5 myxosporean species and Mugil cephalus hosted 4
different Myxobolus species. Moreover, Parablennius sanguinolentus, Neogobius melanostomus,
Gaidropsarus mediterraneus, Chelon saliens, and Mullus barbatus were reported as hosts for 3
myxosporean species. In wild freshwater hosts, Cyprinus carpio and Tinca tinca had 2 parasite species
while Myxobolus spp were reported from 5 different host fish species.

Keywords: Fish, Myxozoa, Tiirkiye

INTRODUCTION

Members of Myxosporea are a group of parasites infecting mainly fish, as well as reptiles, amphibians,
and lesser numbers of mammals, and their impact on wild and cultured fish is significant (Kent et al.
2001). To date, more than 2400 nominal myxosporean species have been reported from marine and
freshwater environments worldwide. Myxozoans belonging to different genera have been identified
from many organs and tissues including skeletal and smooth muscle, gills, brain, heart, kidney, spleen,
ovary, gall bladder, urinary bladder, esophagus, intestine, and mesentery of fishes (Eiras, 2002, 2014,
2018, Pascual et al. 2012, Ozer et al. 2018, Okkay et al. 2021, Ozer et al. 2015, 2016, 2017, 2022, Ozer
and Yurakhno, 2013). Some species were reported to be highly pathogenic and, in the last decades,
myxozoan parasites have been increasingly reported in cultured marine fish. They are characterized by
a spore with one to several valves, one or more infective sporoplasms, and one to several polar capsules
with a coiled polar filament inside (Lom and Dykova, 2006).

Studies on the myxozoan parasites of fishes in Tiirkiye have gained momentum in the last decade and
Ozer (2021) provided details on their host and tissue preferences as well as environmental occurrences
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and, in the present study, it is aimed to reveal all details on the infections of myxozoan parasites in
marine, freshwater, and aquarium environments in this reference study.

RESEARCH AND FINDINGS

According to Ozer (2021), a total of 40 myxozoan species were reported from all fish species in Tiirkiye
and this makes up 5% of the total parasite species reported from fishes in Tirkiye (Figure 1).

Arthropoda; 126; 16%

Myxozoa; 40; 5%

Micraspora; 2;0%

Acanthocephala; 28; 4%

Ciliophora; 78; 10%

Figure 1. Total number and percentage of myxozoan parasites reported from fishes in Tiirkiye.

Among reported 40 myxozoan species, the most diverse parasitic group was from the marine fish hosts
with 35 myxosporean species, followed by wild freshwater, cultured marine fish and aquarium fish
(Figure 2).

0

Marine Fish Freshwater Fish  Cultured Marine Fish  Aquarium Fish  Cultured Freshwater
Fish

Environment

Figure 2. The total number of myxozoan parasite species reported from marine, freshwater, and
aquarium fishes in Tiirkiye.
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1. Myxosporean Parasite Diversity of Marine Fishes

Wild marine fishes inhabiting the surrounding seas of Tiirkiye were subjected to myxosporean
investigations and most of the species were reported from fishes inhabiting the Black Sea and followed
by the Mediterranean Sea and Sea of Marmara (Figure 3).

Myxosporean parasites which were reported from wild marine fishes were dominated by a genus level
identified Myxobolus sp. from 9 host fish species. This parasite was followed by another genus level
identified Ceratomyxa sp. and Ortholinea orientalis from 4 and Sphaeromyxa sevastopoli from 3 host
fish species mostly inhabiting the Black Sea (Figure 4). Some other myxosporean species were also
reported from 2 and a lesser number of fish species (see Ozer, 2021 for details).

Wild marine fishes were reported to be the host for myxosporean parasites from the surrounding seas of
Tirkiye and tentacled blenny Parablennius tentacularis had 5 different parasite species, followed by
grey mullet Mugil cephalus (4), rusty blenny Parablennius sanguinolentus (3), round goby Neogobius
melanostomus (3) and some other fish species with different myxosporean parasites (Figure 5).

Only one myxosporean species was reported cultured fish species in marine environments.
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Figure 3. The number of myxozoan parasite species reported from marine fish species inhabited the
surrounding seas of Tiirkiye.
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Figure 4. The number of myxozoan parasite species infecting >3 wild marine fish species in Tiirkiye.
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Figure 5. The number of myxozoan parasite species infesting the wild marine host fishes in Tiirkiye.
2. Myxosporean Parasite Diversity of Freshwater Fishes

The number of wild freshwater fish host species infected by myxosporean parasites in Tiirkiye is
presented in Figure 6 and a genus level identified Myxobolus sp. was reported from 55 different host
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fish species, followed by another genus level identified Sphaerospora sp. and Myxobolus cyprinicola
from 2 host fish species.

Wild freshwater fishes subjected to myxosporean investigation yielded a limited number of
myxosporean parasite species and the common carp Cyprinus carpio and tench Tinca tinca had only
two myxosporean species while the rest had only 1 species (Figure 7).

3. Myxosporean Parasite Diversity of Aquarium Fishes

Parasitological surveys in ornamental fishes in Tiirkiye yielded only one genus level identified
Myxobolus sp. from the gall bladder of Carassius sp, Poecilia reticulata and Pterophyllum sp.
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Sphaerospora sp.
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Figure 6. The number of myxozoan parasite species infecting >2 wild freshwater fish species in
Tiirkiye
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Figure 7. The number of myxozoan parasite species infecting the wild freshwater fishes in Tiirkiye.
DISCUSSION

This chapter provided details on the myxozoan parasites and their wild and cultured host fishes in
marine, freshwater, and aquariums in Tiirkiye. It is clear from these data that the numbers of reported
myxosporean parasite species in these environments and their host fish species are very low when
compared with the other reported metazoan parasites (see Ozer, 2021 for details). The total number of
40 myxosporean species was dominated by the Black Sea fishes and the rest had very limited species
numbers. Froese & Pauly (2022) reported 561 marine and 401 freshwater fish species in Tiirkiye and it
is clear that more effort will yield more myxosporean species identification. One piece of evidence can
be the recent identification of Ceratomyxa scophthalmi sp. nov. infecting Scophthalmus maeoticus and
the first report of Myxidium finnmarchicum in the Black Sea (Ozer et al. 2022).
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OZET

Beslenme yoniinden saglikli ve protein degeri yiiksek olan su iiriinleri, yildan yila biiyiiyen sektorlerden
olup yetistiricilik faaliyetleri de buna paralellik gostermektedir. Ancak hastaliklar, degisken su
parametreleri, nakil, boylama, agilama ve tedavi gibi her tiirlii uygulama sektdrde gelismeyi olumsuz
etkilemektedir. Tiim bu olumsuzluklarin ana kaynagi ise yasadigi ortam ile siki bir iligki igerisinde olan
baliklar icin strestir. Stres i¢ veya dis kaynakli uyaricilar ile canlinin dinamik dengesini tehdit veya
rahatsiz eden bir durumdur. Herhangi bir uyaricinin stres faktorii olarak degerlendirilmesi ig¢in canli
acisindan bir enerji maliyetinin olmast gerekmektedir. Baliklar, stres yapici unsurlara (stresor) karsi
oldukg¢a duyarlidir. Balik stresorleri kimyasal, fiziksel ve biyolojik olarak ayrilmakta, stiregenlikte akut
ve kronik olarak iki kisimda incelenmektedir. Kisa siireler (saniye ve dakikalar arasinda) igerisinde
olusan, baligin ani ve siddetli tepkiler gdstermesine neden olan akut strestir. Uzun zamanda ve genelde
sabit dozajda, kesintisiz uyaricilar ise kronik strestir. Her iki stres tiirlinde de baligin ortaya koydugu
fizyolojik degisimlerin toplamu ise strese verdigi yanittir. Tiim canlilarda oldugu gibi baliklarda da stres
yanitinin amaci stresorler karsisinda hayatta kalma sansini artirma ¢abasidir. Bu nedenle de stresorlere
maruz kalan canlilarda, stres hormonlarindaki artig ile stresten kaginmaya veya stresle baga ¢ikmaya
calisir ve non-sfesifik bir yanit baslatirlar. ilk yamit kortizoliin sekresyonu ile saatler i¢cinde kanda
kortizol seviyelerindeki artiglardir. Bu hormonun salgilanma siiresinin uzamasit durumunda fizyolojik
degisiklik hatta metabolik dengesizlik (protein yikiminda ve troid hormonlari seviyesinde yiikselme vb.)
ile viicudun l6komotor aktivasyonunun asir1 attisi sonucu fiziksel tilkenmeye neden olabilmektedir.
Birincil yanitla ortaya ¢ikan enerji sarfiyatinin istesinden gelebilmek icin glikoz degerlerindeki
artiglar(glikojenoliz ve glikoneogenez metabolizma aktivasyonlar1) ikincil yamttir. Ugiinciil ve son
yanit ise immiin sistemde baskilanma ve kan fizyolojisindeki degisimlerdir Ki bakteriyel, viral, mantar
ve protozoon enfeksiyonlar gibi sekonder ajanlara firsat verir ve neticede balik hastalanir. Stres ile ilk
birkag dakika i¢inde ve stres boyunca artan, stres sona erdiginde ise normal degerlerinde donen kortizol,
glikoz gibi parametrelerin kandaki degisimlerinin izlenmesi stres hakkinda Onemli veriler
saglamaktadir. Stres boyunca kandaki degerlerinde ciddi degisimler gdsteren ve stres indikatorleri
olarak degerlendirilen stres hormonlari, bu ¢alismada mevcut literatiir 15181nda ele alinmigtir.

Anahtar kelimeler: Stres, balik hastaliklari, stres tepkisi, kortizol, glikoz

ABSTRACT

Agquaculture, which is nutritionally healthy and has high protein value, is one of the growing sectors
from year to year. However, all kinds of practices such as disease, variable water parameters,
transportation, grading, vaccination, treatment affect the development negatively. The main source of
all these negativities is stress for the fish, which are in a close relationship with the environment. Sress
is a situation in which is threatened or disturbed the dynamic and balance of an organism by internal or
external stimuli. In order for a stimulant to be a stress factor, it must have an energy cost for the living
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thing. Fish are very sensitive to stressors. Fish stressors are evaluated chemically, physically and
biologically. It is examined in two parts as acute and chronic. It is acute stress that occurs in short periods
(between seconds and minutes) and causes the fish to show sudden and severe reactions. Long-term and
usually in constant dosage, continuous stimulants are chronic stress. In both types of stress, the sum of
the physiological changes of the fish is the response to stress. As in all living things, the purpose of the
stress response in fish is to increase the chance of survival in the face of stressors. Therefore, with the
increase in stress hormones, they try to avoid or cope with stress and initiate a nonspecific response. The
initial response is increases in blood cortisol levels within hours following secretion of cortisol. In the
case of prolonged secretion of this hormone, physiological changes and even metabolic imbalance
(increase in protein breakdown and thyroid hormones, etc.) may cause the body's desire to work
excessively and cause physical exhaustion. Increases in glucose values are the secondary response to
overcome the energy expenditure associated with the primary response. The third and final response is
suppression of the immune system and changes in blood physiology that suitable environment is created
for the entry of secondary agents such as bacterial, viral, fungal and protozoan infections, and as a result,
the fish get sick. Monitoring the changes in blood parameters such as cortisol and glucose, which
increase in the first few minutes during stress and return to normal values when the stress is over,
provides important data about stress. Stress hormones, which show serious changes in blood values
during stress and are evaluated as stress indicators, are discussed based on currently available literature.

Keywords: Stress, fish diseases, stress response, cortisol, glucose

1.GIRIS

Birgogumuz hayatimizda stresten uzak durmaya galigiriz hatta zaman olur ki stres yaratan durumlar bile
uykularimizin kagmasi i¢in yeterli olur. Fakat yine biliriz ki stressiz yasam yani sifir stres aslinda 6liim
demektir ki buda miimkiin degildir. Stres, siddetine ve siiresine gore hastalik ve 6liim ile sonuglanan
durumlara kadar sebebiyet verebilen, bedensel reaksiyonlara neden olabilen fiziksel ve kimyasal
faktorler olarak tanimlanir.

Bir canli stres ile karsilastigi zaman bu durumun iistesinden gelmek i¢in birtakim reaksiyonlar gosterir
iste bu reaksiyonlar o canlinin stresi algilamasiyla alakalidir. Bu algi her canli i¢in degisiklik
gostermekle beraber aslinda strese verilen tepkidir. Stresle basa ¢ikmada canli genelde birgok yontem
kullanir. Bunlar stresi gecici olarak engellemekle birlikte, uzun siiregte de daha ¢ok strese neden olurlar.
Stres her zaman olumsuz bir durum kaynagi olarak bilinse de hayatin devami i¢in viicudun tirettigi bir
savunma mekanizmasidir.

Beslenmede 6nemli katkisi olan su iiriinleri protein degeri yiiksek olan ve saglik yoniinden saglikli kabul
edilen gida maddelerinden birisidir. Bundan dolay: iilkemizde de son yillarda yetistiriciligi dnemle
iizerinde durulan konularin basinda gelmektedir. Her sektorde oldugu gibi su iiriinleri sektorii i¢inde
gelismeyi sinirlayan faktorler bulunmaktadir. Bunlarin basinda siiphesiz hastalik problemleri
gelmektedir. Hastaliklarin ana kaynagi ise yasadigi ortam ile siki bir iligki i¢erisinde olan baliklar igin
strestir. Bu nedenle suda olusabilecek kiiclik degisimler bile balik tarafindan hemen algilanir ve
cogunlukla da strese neden olur. Yetistiricilik ortamlarindaki bazi zorunlu islemler (rutin bakim,
yemleme, hasat, asilama, deneysel veya tedavi amagh ilag uygulamalari vb.) balik tarafindan stres
kaynag1 olarak algilanir. Dogadaki yasam kosullarinda da stres yaratabilecek olaylarla kars1 karsiya
kalan baliklar, kendilerini bu stres olusturuculara karsi savunurlar. Bu savunmayi strese karsi
gosterdikleri yanitlarla belli ederler.

Baliklar, stres yapici unsurlara (stresor) karst olduk¢a duyarhdirlar. Balik stresorleri kimyasal, fiziksel
ve biyolojik olarak tanimlanabilir. Kimyasal stresorlere diisiik su kalitesi, optimum kosullardan sapmig
pH, ¢6ziinmiis oksijen seviyesinin diisiisii 6rnek olarak verilebilirken; su kalitesindeki amonyak, sertlik,
doymus gazlar, kismi basing ve sicaklik gibi parametrelerde asir1 degisimler baliklarda fiziksel strese
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neden olur. Sudaki metaller (Cu, Cd, Zn ve Fe) ve kimyasallar (arsenik, Cl, siyaniir ve ¢esitli fenoller)
baliklarda stres durumlarina neden olabilir ve hatta 6liimlere sebebiyet verebilir. Diger ¢evresel stres
olusturucular ise bitkilere ve hayvanlara kars1 kullanilan ilaglardir. Mikrobiyal ajanlar ve parazitler,
istilac1 balik tiirleri ve yogun stok biyolojik stresorler arasinda yer alir (Barton ve lwama, 1991).

Baliklarda strese neden olan faktorler siiregenlik agisindan akut ve kronik olarak adlandirilir. Akut stres
baligin ani ve siddetli olarak soka sokulmasidir. Bu stres saniyeler ile dakikalar arasindaki siiregler igin
kullanilir ve adaptif olan fizyolojik tepkilerle iligkilendirilir. Yetistiricilik initelerinde uygulanan her
tiirlii rutin iglem akut strese 6rnek olarak verilebilir. Kronik stres ise uzun zaman zarfinda, genelde sabit
dozda, kesintisiz uyaricilardir. Akut stresin uzun siire devam etmesi ise kronik stresin olusumuna zemin
hazirlar. Akut veya kronik olabilen fiziksel, kimyasal ve biyolojik tehditlere karsi baligin ortaya
koydugu fizyolojik degisimlerin toplami “stres cevabi” olarak nitelendirilir (Wedemeyer ve ark., 1990).

Stres cevabi, canlinin stres vericiler karsisinda hayatta kalma sansmi arttirmaktadir. 11k olarak non-
spesifik bir yanit gozlenir. Bu birincil yanit olup kortizol sekresyonuna ve plazma seviyelerinde artislara
neden olur (Barton, 2002). Kortizol salgilanma siiresi uzadiginda ise bir¢ok fizyolojik degisiklik hatta
protein yikiminda artis, troid hormonlarinda yiikselme, viicutta asir1 ¢aligma istegi ve fiziksel tiikenme
gibi metabolik dengesizlik izlenir. Ikincil yanit gesitli uygulamalar (yaralanma, deneysel islemler ve
anestezi uygulanimi vb.) esliginde olusan stres uyaranlaridir. Bu durumda kanda glikoz seviyesini
arttirict hormonlar aktive edilir (Barton ve lwama, 1991). Stres kosullari ortadan kalktiginda ise bu
hormonlar normal degerlerine geri déner. Baskilanmis immiin sistem nedeniyle bakteriyel, viral, fungal
ve protozoal enfeksiyonlar gibi sekonder ajanlarin girisine ortam hazirlanmasi ve neticede kan
fizyolojilerinde beliren degisimler son yanit olan {iglinciil stres yanitina sebep olur (Barton, 2002).

Stres kosullari altinda baliklarin fizyolojik durumlarimi degerlendirmek i¢in bazi serum metabolitlerinin
seviyeleri Olciilmektedir. Serum endokrin hormonlarin Slgiimii ile stresin direkt olarak oOl¢limii
gergeklestirilebilir. Ayn1 zamanda stres cevabindan sonra kan ve dokularda olusan fizyolojik
degisimlerin tespiti ile de karsilagilan stresin seviyesi hakkinda fikir sahibi olunabilmektedir. Serumda
doku veya organ zararinin géstergesi olan enzimlerin 6l¢iimii ve kanda glikoz seviyesi degisimlerinin
ortaya konulmasi ile hormonal aktivitenin indirek gostergesi olarak stres etkisi belirlenmektedir.
Ozellikle serum kortizol hormonu ve glikoz seviyelerinin tespiti baliklarda stres indikatorii olarak
goriilmektedir.. Bu derlemede, literatiir esliginde baliklarda stres durumunda hormonlarda gézlenen
degisimler degerlendirilmistir.

2. SU URUNLERI YETISTiRiCiLIGINDE STRES

Su tiriinleri, beslenmemize dnemli katki saglayan gida maddelerinden biridir. Diinya niifusundaki artig
g0z Oniine alindiginda smirlt gida kaynaklarinin daha kontrollii ve bilingli kullanilmasi biiyiik énem
tasimaktadir. Gilinlimiizde sadece aghigin giderilmesi degil, ayn1 zamanda viicuda alinan gida
maddelerinin sahip olduklan igerikleri ve insan viicuduna sagladigi yararlar son yillarda {izerinde
oldukga fazla incelenen konularin baginda gelmektedir.

Su {irtinleri yetistiriciligi su anda diinyanin en hizli biiyiiyen gida iiretim endiistrisi olup diinyadaki
ilerlemeye paralel olarak Tiirkiye’de de onciil sektorlerden biri haline gelmistir. Balik yetistiriciliginin
basartya ulasabilmesi i¢in sirasiyla baligin kiiltiir sistemlerine adaptasyonunu, tiire ait isteklerin ve
yetistiricilik yonteminin ve kiiltiir sistemlerindeki temel verilerin ortaya ¢ikarilmasi gerekmektedir.
Bunlara uyulmadig takdirde ise hastalik problemleri ortaya ¢ikmakta ve su iiriinleri tiretiminde %30’a
varan kayiplara neden olmaktadir. Hastaliklarn su {iirlinleri yetistirme alanlarinda potansiyel olarak
yayilmast ve yaygin olarak kullanilan kimyasal iiriinlerin olumsuz etkileri, balik popiilasyonlar
acisindan gergek bir endise kaynagidir.
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Su driinleri yetistiricilik tnitelerinde tim oOnlemler alindiginda baliklarda herhangi bir sorun ile
karsilagilmaz ve dolayisiyla istenen verim elde edilip saglikli baliklar tiiketiciye sunulur. Ancak, baliklar
icin optimal sartlar bozuldugu zaman stres denilen durum ortaya ¢ikar ki bu da baligin fizyolojisi
tizerinde 6nemli degigsimlere sebep olmaktadir.

Dogal veya yetistiricilik ortaminda i¢inde yasadiklar1 dinamik ¢evreden kaynaklanan degisikliklerle
siirekli olarak uyarilan baliklar 6zellikle konakei, ¢evre ve patojenler arasindaki iiglii dengenin
bozulmasi durumunda ortaya ¢ikan hastalik problemleri ve buna bagl stres kosullarinin siddeti ve siiresi
balik tarafindan bir tepkinin verilip verilmemesinin belirlenmesinde 6nemli rol oynar. Bu uyarilar
baliklarin sagliklari, biiylimeleri, iiremeleri ve hayatta kalmalar ile yakindan iliskilidir.

Hastaliga ve olime katkida bulunabilecek bedensel reaksiyonlara neden olan fiziksel veya kimyasal
faktorler olarak bilinen stres, Selye (1956)’ye gore canlida tepki olusturan c¢evresel uyaricilara karsi
gosterilen tepkidir. Su {irinleri yetistiricilik tinitelerinde ise yogun stok, diisiik su kalitesi, yetersiz
beslenme, sanitasyon vb. her tiirlii uygulama balik tarafindan stres faktorii (stresor) olarak algilanmakta
ve sonugta direnglerinin diismesine neden olarak hastaliklara zemin hazirlamaktadir. Bu nedenle
ozellikle yetistiricilik faaliyetlerinde iizerinde 6nemle durulmus ve konu uzmanlari bir¢ok ¢alismayla
onemini vurgulamistir (Ogiit, 2005; Kiiciikgiil ve Sahan, 2008).

Dogalar1 geregi gerek dogal ortamlarinda gerekse yetistiricilik kosullar1 altinda baliklar fiziksel,
kimyasal ve biyolojik tehditlere kars1 fizyolojilerinde birtakim degisimler ile bir stres yanit1 gosterirler
(Wedemeyer ve ark., 1990). Stres kaynaginin kronik yada akut olmasi verilen yanitta farklilagmaya
neden olsa da stres yanitinin amaci stresorlerle basa ¢ikmak igin balikta gerekli enerji ihtiyacinin,
bagisiklik durumunun ve endokrin mekanizmalarin yeniden diizenlenmesidir (Flik ve ark., 2018).

3. BALIKLARDA STRES YANITI

Baliklarda strese verilen yanit, hipotalamusun uyarilmasiyla karakterize edilir, bu da néroendokrin
sistemin aktivasyonuna ve ardindan gelen metabolik ve fizyolojik degisikliklere neden olur. Bu
degisiklikler, homeostazinin korunmasi i¢in organizmanin ¢evresel degisimlere ve olumsuzluklara karsi
toleransini arttirmaktadir.

Birincil tepki, merkezi sinir sistemi (CNS) tarafindan degisen bir durumun algilanmasi ve endokrin
sistem tarafindan kan dolagimina stres hormonlari, kortizol ve katekolaminlerin (adrenalin ve epinefrin)
salinmasidir.

Baliklarda stres yaniti birincil, ikincil ve tUgiinciil tepkiler olarak gruplandirilmigtir (Barton, 2002).
Birincil diizeyde, herhangi bir stres kaynagi algilanir algilanmaz stres sinyali beyne iletilir ve
noroendokrin yanit baslar ve saniyeler i¢inde katekolaminler (adrenalin ve noradrenalin) kromafin
dokusundan kan dolagimina salinir (vanWeerd ve Komen 1998). Daha sonra, hipotalamus-hipofiz-
interrenal bez =6n bobrek (HPI) aksisi aktive edilir. Hipotalamus tarafindan kortikotropin salan faktor
(CRF), hipofiz tarafindan ise adeno-kortiko-tropik (ACTH) hormon stimiile edilir. Interrenal bezde,
ACTH Kkortizol dahil olmak tizere kortikosteroidlerin sentezi (kortizol) ve salimimi indiiklenir
(Wendelaar-Bonga 1997). ikincil tepkiler, salinan stres hormonlarinin (Barton & Iwama 1991) bir
sonucu olarak ortaya ¢ikar ve plazma glikozunda artis gibi kan ve doku kimyasinda degisikliklere neden
olur. Ikincil stres tepkileri ¢ogunlukla tersine gevrilebilir ve balik saglikli bir stres éncesi durumuna
donebilir. Ugiinciil seviye yiizme, {ireme, istah gibi hayvan performansi ve davranis ile ilgili olup daha
az enerji sarfiyat1 gerektiren siirecler ve viicut fonksiyonlari askiya alinir (Barton 2002; Stehfest ve ark.,
2017). Gerekli enerji stres tepkisine dogru kullanilir. Stres yanitinin uzun siirmesi halinde ise istah kayb1
ve bliylimede bozulma, iireme yetmezligi, kas erimesi, bagisiklik sisteminin baskilanmasi ve dolayistyla
patojenlere karsi direncin zayiflamasi gibi durumlara sebebiyet verir (Huntingford ve ark. 2006).
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4. BALIKLARDA STRES HORMONLARI

Yetistiricilik kosullarinda yada dogal ortamlarinda baliklar herhangi bir stres faktorii ile karsilagmasi
durumunda beyin hipofizi harekete gegirir ve hipofiz tarafindan uygun hormonlar sentezlenmesi i¢in
interrenal doku uyarilir. Tim bu mekanizma stres hormonlari olarak adlandirilan katekolaminler ve
glukokortikosteroidler stimiile edilir ve hormonlar kan dolasimi ile tiim organlara iletilir. Akut veya
kronik stres durumlarinda salgilanan hormonlarin  basinda katekolaminlerden adrenalin,
glukokortikosteroidlerden ise kortizol ve glikoz gelmektedir. Adrenalin, kan akisin1 kontrol etme, akut
stres durumunda canlinin direncini diizenleme vb. gorevler iistlenir.

4.1.1. Adrenalin

Baliklar akut stres yasadiklarinda katekolaminler dolagima salinir (Randall ve Ferry, 1992). Bobrek tistii
bezinin kromaffin hiicrelerinden salgilanan adrenalin (epinefrin) ¢ok ¢esitli biyolojik ve gevresel stres
faktorlerine (hipoksi, elle mudaele vb.) yanit verebilir (Fiévet ve ark., 1990). Stres durumunda adrenalin
hormonunun uyarilmasiyla oksijen aliminda artis, kalp debisinde artig, dolayisiyla lamellerin artan
perflizyonuna bagli olarak solungag diflizyon kapasitesi artis gibi tiim doku ve organlarda olumlu etkileri
de gorilmektedir (Abelli ve ark., 1996). Ayrica stresle uyarilan adrenalin seviyelerindeki artislar,
dalagin kasilmasiyla eritrositlerin kana karigmasini kolaylastirmaktadir (Vosyliené, 1999).

4.1.2. Kortizol

Kortikosteroid hormonlardan olan Kortizol, bobrek iistli bezinin interrenal hiicrelerinden salgilanan
baslica glukokortikoiddir (Gamperl ve ark., 1994; Iwama ve ark. 1999). Bu hormon, HPI ekseni
aktivasyonu ile salinir (Mommsen ve ark. 1999). Bir organizma stres kosullarina maruz kaldiginda,
hipotalamus kan dolagimina dogru kortikotropin salma faktorii (CRF) salgilar. Bu polipeptit ayrica 6n
hipofiz bezinden adrenokortikotropik hormonun (ACTH) salgilanmasini uyarir (Fryer ve Lederis 1986),
bu da en sonunda interrenal doku tarafindan kortizol salinimini aktive eder (Mommsen ve ark. 1999).
Kortizoliin salgilanmasi katekolaminlerden daha yavas ancak etkileri daha uzundur (Gamperl et al.
1994). Yapilan caligmalarda kortizoliin etkileri ¢esitli stresorler lizerinde denenmis ve etkileri literatiire
kazandirilmistir. Bu ¢alismalardan bazilar1 sunlardir:

Sakakura ve ark. (2002) tarafindan yapilan bir ¢aligmada, sarikuyruk (Seriola quinqueradiata)nin
larvadan jiivenil asamasina gecisi sirasinda immiinoreaktif kortizol konsantrasyonlarinda bir artig
oldugunu bildirilmistir. Bir arastirmada baliklarin kortizol seviyesinin stresten 1 saat sonra en yiiksek
konsantrasyona ulastig1 6 saat sonra ise bazal seviyelere dondiigii rapor edilmistir (Iwama et al. 2006).
Pottinger (1998) tarafindan yapilan bir diger calismada ise sazan baliklar1 kepge ile strese maruz
birakilarak kortizol degerleri incelenmistir. Stres aninda kortizol degerlerindeki artiglarin 4 saat
igerisinde bazal seviyelere dondiigii izlenmistir. Stresten sonra baliklarin kortizol seviyelerinin doku
hasarin1 6nlemek i¢in bazal seviyelere dondiigii ne siiriilmistiir (Wendelaar-Bonga 1997). Kiigiikgiil
ve Sahan (2008) ise akut stres ¢aligmalarinda sazan (Cyprinus carpio L., 1758) baliklarini iki gruba
ayirmis, bir grubu 24 ile 33°C arasinda degisen farkli su sicakliklarina; diger grubu ise ag ile yakalama-
birakma (deney siiresinin 15-45 dakikasinda 12-36 defa) tarzinda strese maruz birakmiglardir.
Aragtiricilarin sonuglarina gore, ilk grupta su sicakliginin 27°C'ye kadar artmasi hemoglobin ve kortizol
degerlerinde artig, glikoz miktarlarinda azalmalar gostermistir. Diger grupta ise kortizol, glikoz ve
hemoglobin diizeylerinde 2-3 saatte azalmalar izlenmis pik seviyelerin ise 1 saat igerisinde gézlendigi
bildirilmistir. Yayin baliklarinda kortizol seviyesi, biiyiime ve lireme performansinin degerlendirildigi
bir calismada elle miidahale stresi uygulanmis kortizol degerlerinde artislar belirlenmistir (Pamungkas
ve ark., 2021). Yapilan ¢aligmalarda 6zellikle akut stres durumlarinda kortizol tepkisinin hizli oldugu
bir saat i¢inde pik degerlere ulastig1 daha sonrasinda ise giderek yavaglayarak bazal degerleri aldig1
goriilmektedir. (Davis ve McEntire 2006; Iwama et al. 2006; Pamungkas ve ark., 2021; Kii¢iikgiil ve
Sahan, 2008). Pickering ve Pottinger (1987b) tarafindan yapilan yogun stok g¢alismasinda hiicresel
bilesimindeki degisikliklerin plazma kortizol degerlerinden daha iyi bir stres gostergesi oldugu
bildirilmistir.
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4.1.3. Glikoz

Stres kosullarinda salgilanan stres hormonlari (kotizol, adrenalin gibi) bu stresin iistesinden gelebilmek
icin glukoneogenez ve glikojenoliz yollariyla glikoz {iretimini gergeklestirir ve glikoz degeri
yiikselmeye baglar ve kan dolagimina salinarak insiilin etkisiyle hiicrelere girer (Iwama ve ark., 1999;
Martinez-Porchas ve ark., 2009). Baska bir ifade ile kortizoliin glikojenoliz ve glukoneogenez
slireglerini aktive etmesiyle katekolaminlerin saliniminda artiglar goriiliir, dolayistyla hiicresel solunum
aktive edilir. Bu durumda balik yeterli enerjiyi tiretmek i¢in glikoz miktarini arttirir (Reid ve ark., 1998).
Yapilan c¢aligmalarda tek basina glikozun stres parametresi olarak degerlendirilmesinin ¢ok uygun
olmadig1 bildirilmistir (Wedemeyer ve ark. 1990, Pottinger 1998). Ayni zamanda kortizol vb.
hormonlarin fiziksel herhangi bir stres ile etkilenmesi durumunda kan sekerini arttirdig1 ve dogal olarak
indirek olarak glikoz degerlerinde degisimlerin miimkiin olabilecegi vurgulanmistir (Reid ve ark.,
1998). Baz1 calismalarda glikoz degerlerinde herhangi bir degisim gozlenmezken, bazlarinda 30 kat artis
gozlenebildigi bildirilmistir. Bununla birlikte, kronik strese maruz kalan baliklarin, plazma glikozunda
bir azalmaya sebep olabilecegi de rapor edilmistir. Diger ¢alismalardan bazi 6rnekler su sekildedir:

Bir ¢alismada Pottinger ve Carrick (1999), farkli agirliklarda 2 grup gokkusagi alabaligini yogun stok
(kronik stres) ve havaya maruziyet (akut stres) tarzinda strese tabi tutmuslar, plazma kortizol ve glikoz
yantlarmin zithik gosterdigini saptamiglardir. Viicut agirlign az veya fazla olan baliklarda, deney
suresince kortizol ve glikoz degerlerinin birbirleriyle farkli sekilde etkilendigini yine ayni ¢alismayla
rapor edilmistir. Glikoz degerlerinde yiikselmeler kaydedilen bir diger calismada deniz biti ile
enfestasyon kosullart altinda olan baliklar degerlendirilmistir (Burka ve ark., 200). Ottolenghi ve ark.
(1995) ise siyah ve kanal kedi baliklar1 (Ictalurus melas ve I.punctatus) ile ¢alismiglardir. Su sicakligini
kademeli olarak 36 °C’ye yiikseltmisler ve kan glikozu {izerinde yiiksek sicakligin etkisini
incelemislerdir. Yiiksek sicaklik derecelerine kanal kedi balig1 (I. punctatus)’nin siyah kedi baligi (1.
melas)’ndan daha iyi tolerans sagladigini gbzlemislerdir. Bunun yaninda I. punctatus iizerinde bir glikoz
tolerans testi uygulamislardir. Kontrol grubu ve 36°C’ye uyum saglamis uygulama grubu baliklarindaki
kan glikoz seviyelerinin 1 dakika i¢inde pik seviyeye ulastigini, 5 dakika sonra azalmaya basladigini ve
4 saat sonra siddetli bir sekilde diistiigiinii sonug olarak 24 saat sonra baslangi¢ seviyelerine dondiiglinii
bildirmislerdir. 36 °C’ye adapte olmus baliklarin kan glikoz seviyesi kontrol grubundan daha yiiksek
olsa da, iki grup arasinda 24’iincii saate kadar 6nemli farklar bulamamiglardir.

5. SONUC

Genel olarak stresin tanimina ve etkilerine baktigimizda aslinda stres her zaman baliklarda hastalikla
sonuglanan bir olgu olmayip hemaostatik dengeyi siirdiirmek ve baligin normal durumunu devam
ettirmek icgin stresorler ile miicadele etmesini saglayan bir genel adaptasyon mekanizmasidir. Iste bu
noktada her zaman hastalikla sonug¢lanmayan stres olgusunun iyi bir sekilde tanimlanabilmesi ve igleyis
mekanizmasinin anlasilmasi bu etkenlerin hastaliga yol agmadan 6nlenebilmesinde olduk¢a 6nemlidir.
Baliklar ani gevresel degisimlerin yol agacagi strese hizli ve etkili bir sekilde adapte olabilme
kabiliyetine de sahiptirler. Ancak, bu adaptasyon siirecinde biiyiimede kayip olarak nitelenen enerji
maliyeti s6z konusudur. Adaptasyon kisa vadede etkili olup baligin hayatta kalma sansin1 artirmaktadir.

Dogal ortamlarinda oldugu gibi yetistiricilik kosullarinda da stresi 6nlemek pek miimkiin olmayabilir.
Bu durumda o6zellikle yetistiricilik kosullarinda stresi en aza indirmek igin balik tiirliniin optimal
istekleri rutin kontrollerle saglanmalidir. Baliklarda tiim 6nlemlere ragmen olusabilecek herhangi bir
stresoriin etkisiyle baliklardaki stres durumunu kisa siirede en dogru ve iyi bicimde analiz etmek ¢ok
onemlidir. Birgok arastirici tarafindan baliklardaki stres durumlarimi degerlendirmek i¢in kan plazma
seviyelerindeki degisimleri izlemis Ozellikle kortizol ve glikoz seviyelerinde ciddi degisimler
bildirilmistir. Bu nedenle baliklarda akut ve kronik stres durumlarimin ortaya konmasi i¢in kortizol ve
glikoz gibi parametrelerin tespiti nem arz etmektedir.
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ABSTRACT

Chalkbrood disease is a fungal disease caused by Ascosphaera apis. Once in a hive, the spores are
accidentally ingested by the larvae. Larvae that are three-to-four days old are particularly susceptible to
infection. Once the fungal spores are eaten, they pass into the larval gut where they germinate and grow
into adult organisms. If the spores are not eaten, they cannot germinate or infect the brood. After a spore
germinates in the larval gut, it quickly grows a mycelium — an intertwined network of filaments that
behave like roots. Each filament grows out from the main body of the fungus in search of water and
nutrients that are used to fuel the organism and produce more spores. The Ascosphaera apis grows so
many of these filaments (often called hyphae) that the brood cell becomes completely stuffed with them.
The filaments steal all the nutrients from the larval host, killing it in the process. The mycelium grows
so prolifically that it eventually forms a mummy, a hardened mass in the shape of the brood cell. The
color of chalkbrood ranges from white to grey then starts to turn black when the fungus is producing
spores or fruiting bodies and ready to reproduce. This is the most infectious stage of chalkbrood. The
black looking mummies are often what you see on the bottom board, outside on the entrance or in front
of the hive. At this point these mummies can spread spores to other colonies in the area. Infected cells
are most often seen on the outer edges of the brood nest. The cell caps may be intact but flattened, they
may have small holes, or they may be partially removed. If the disease is severe, the remaining brood
may appeared scattered and sparse, due to the removal of so many mummies.

Keywords: chalkbrood disease, fungal disease, honey bee, Ascosphaera apis
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ABSTRACT

This study aimed to obtain less costly and environmentally friendly polyurethane foam by reducing the
petroleum-based chemicals used in the production of rigid polyurethane foam in the industry by adding
walnut shell compatibilized with titanate as a filler. In this work, after a titanate based compatibilization
of walnut shell particles (Ti_WS), polyurethane (PU) foam composites filled at different Ti_WS weight
ratios (1 wt.%, 5 wt.%, 10 wt.%, 15 wt.%) were produced. Walnut shells to be used as filler were first
powdered and then compatibilized with titanate based agent. After the polyol and filler were mixed
using an ultrasonic homogenizer, isocyanate was added and the mixture was poured into the mold in
order to obtain the polyurethane foam composite. The produced samples were subjected to
microstructure and thermal tests. From the results, it can be depicted that PU foam composites showed
a slight increase of the thermal conductivity with the augmentation of Ti_WS ratio and Ti_WS15 foam
composite exhibited the higher thermal conductivity compared to the unfilled PU foam. Furthermore,
as expected an increase of the filler content results in a reduction of the mean cell size of the foam. When
scanning electron microscopy images were examined, it was observed that the cell sizes decreased as
the filling ratio was increased. Due to these low cost production and improved properties, it can be stated
that the use of walnut shell as natural filler in PU foam composites can promote a new application path
in converting agricultural waste into useful resources for creating a new class of green materials.

Keywords: Rigid Polyurethane Foams, Titanate, Walnut Shells.

INTRODUCTION

Polyurethanes are a synthetic resin composed of urethane groups as a unit. Polyurethane is the formation
of a polyol by reacting a diisocyanate or a polymeric isocyanate with suitable additives and catalysts.
Polyurethane foams are used in many different areas because they are lightweight, durable and
comfortable. These materials are used in various areas such as refrigerators, deep freezers, automotive,
construction, electronics, furniture, shipping, medical fields. Polyurethane foams play a large market
role in Europe and globally. The polyurethane market, which will increase from 77.6 billion dollars to
88.34 billion dollars in 2023 with an annual growth rate, covers developed and developing countries
such as South America, China, France, Germany, India, Indonesia and Japan. The data indicates that the
polyurethane market will increase in the coming years. With the increasing global warming and
environmental pollution problems in recent years, the use of environmentally friendly and biodegradable
products in the production of petroleum-based products has become an encouraging reason. Therefore,
in this study, polyurethane foam was produced by mixing walnut shell, which is a natural additive which
have been compatibilized using a titanate based coupling agent. Microstructure and thermal methods
were performed to determine the properties of the foams produced.

The bio-based plastics additives market should have an annual growth rate of around 5%-10% globally
over the coming period. In this study, it is aimed to reduce environmental pollution and production costs
by producing polyurethane foams with natural additives. It has been predicted that the use of walnut
shell particles as additives can improve the properties of polyurethane foam in mechanical and thermal
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applications depending on their ratio. The purpose of using titanate as a coupling agent is to significantly
increase the fracture toughness of the samples obtained after titanation. The additive ratio of walnut
shell added into polyol was fixed as 1 wt.%, 5 wt.%, 10 wt.% and 15 wt.% and it was aimed to compare
the results with pure polyurethane foam.

MATERIALS AND METHODS
Polyurethane foam production method

While producing polyurethane foam, first the walnut shell particles were pulverized using a vibrating
cup mill (Pulverisette 9/Fritsch). Then the mixing process with the titanate based agent began. The
additives were first dried using an oven at 100°C for 2 hours. The fillers and ethanol were added in the
beaker. The blend was mixed with a magnetic stirrer for 10 minutes. Then 2.5 wt.% of titanate based
coupling agent was added and mixed for 2 hours until a homogeneous mixture was obtained. Finally,
the obtained compatibilized filler was dried in an oven (100°C). Then, polyol and compatibilized walnut
shell additives were mixed with polyol using an ultrasonic homogenizer for 15 minutes. Afterwards, the
blend was mixed at 2000 rpm with a mechanical stirrer and isocyanate was introduced in the mixture.
Finally, the blend was poured into a mold and polyurethane foam was obtained. PU/Ti-WS foam
composites were prepared at various filler content (1 wt.%, 5 wt.%, 10 wt.% and 15 wt.%).

Characterization Techniques

Fourier transform infrared spectroscopy. Fourier transform infrared spectroscopy (FTIR) is a type of
vibrational spectroscopy (ThermoFisher Nicolet 1S50). The functional groups in solid, liquid and
solution organic compounds, whether the two compounds are similar, the presence of bonds in their
content, bonding areas and whether the structure is aromatic or aliphatic can be measured.

Scanning Electron Microscopy (SEM) analysis (Carl Zeiss Gemini 300) provides a high-resolution
imaging by testing a variety of samples for surface fractures, various defects, and corrosion. SEM images
were obtained at 10 kV and various magnifications (x50 and x250), from the cross-sectional area of
these samples coated previously with gold/palladium.

Thermal conductivity measurements. Fox 314 (TA Instruments) heat flow meter was used for the
characterization according to ASTM Standard C518.

RESULTS AND DISCUSSION
FTIR Results

The FTIR spectra of the Ti-WS doped PU foams are shown in Figure 1. The urethane portions of the
polyurethane foams are confirmed by the main characteristic absorption bands (Cztonka et al. 2020).
The characteristic (C=0) vibration zone (1700-1770 cm™) and (NH) flexural vibration zone (3200-3600
cm™) represent well PU (Hatchett et al. 2005). The location of the main characteristic bands in the
functional groups in compatibilized filler added foams was similar to the results detected in the unfilled
PU foam. This indicates that the existing mixture state remains unchanged.

174



ICONIITECHII

International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara,Tlirkiye

JOURNAL
ISSN 2747-7270
PUO
__ |PU/%1
5
8 |PU/%5
2 |
2 |Pur%10 B
g { N 1IN
E G \/ | ’A"‘(‘!."‘, < T W™
PU/%15 g AR TAY. ‘«

4000 3500 3000 2500 2000 1500 1000 500
Wavelength (cm™)

Figure 1. FTIR spectra of PU/Ti-WS foam composites.
SEM Results

From the Figures 2 and 3, it can be seen that the inclusion of Ti_WS in PU foams reduces the cell size
as the amount of filler increases. Previous studies have shown that during the foaming process, micro
and nano-sized particles can act as additional centers, affecting the rheological environment, and
changing the nucleation mode from homogeneous to heterogeneous (Taki et al. 2004). The reduced
energy of nucleation promotes the formation of smaller cell structures (Kelton 2001). A larger cell
structure is observed in unfilled PU foam compared to Ti_WS filled foams. In Figures 2 and 3, SEM
images of Ti_WS15 (a)), Ti_WS5 (b)) and unfilled PU (c)) foams are given. Morphologically, the cell
size increases as the filler ratio decreases. From SEM images of foam samples, the mean cell diameters
were detected using Image software. From the results presented in the Figure 4, the decrease of the cell
size as a function of the filler content is more visible.

Figure 3. SEM images of foam samples: a) Ti_WS15 b) Ti_WS5 ¢) Unfilled PU.
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Figure 4. Mean cell diameter of the samples detected through SEM images.
Thermal Conductivity Measurement Results

According to theory, when the pore diameter of the material becomes less than the average free length
of the path of gas molecules, the molecules only collide with pore surfaces without transferring energy.
As a result, reducing cell sizes is a very effective way to reduce the thermal conductivity of insulating
material (Kelton 2001). Considering the thermal conductivity values of the samples gathered in Table
1, it can be observed that the thermal conductivity increased as the additive ratio increased compared to
the unfilled polyurethane foam. Ti_WS15 provided the higher value. An increase in thermal
conductivity was observed in TiWS1, Ti_WS5 and Ti_WS10 compared to unfilled polyurethane. The
results are given in Table 1.

Table 1. Thermal conductivity values of unfilled and Ti_WS filled PU foam samples.

Samples Thermal conductivities (W/mK)
Polyurethane 0.02398
Ti_WS1PU 0.06212
Ti_WS5 PU 0.04516
Ti_WS10 PU 0.05264
Ti_WS15 PU 0.09454

CONCLUSION

In this study, waste and almost costless compatibilized walnut shell particles were integrated into the
rigid polyurethane foam and it has been demonstrated that the thermal and morphological structure of
the samples were affected. From the results, it can be concluded that rigid polyurethane foam with more
environmentally friendly properties can be produced. The increase of the additive ratio showed an
increase of the thermal conductivity of PU foam composites. Furthermore, from SEM images, it was
shown that the cell diameter of polyurethane foams decreased with an increase of the filler content.
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ABSTRACT

The demand in the polymer industry for minimal capital investment and the need to cater to evolving
applications has led to the concept of blending two or more different existing polymers, rather than
synthesizing entirely new polymers. The main purpose of this project is the production of
polycarbonate/acrylonitrile butadiene styrene (PC/ABS) based foam composites using plastic injection
method and chemical blowing agent (CBA). For this purpose, it is aimed to produce and characterize
PC/ABS foam composites prepared with various content of CBA (1 wt.%, 2 wt.% and 3 wt.%) at
different temperatures (250°C, 260°C, 270°C) using plastic injection molding with a constant injection
speed (40 m/s) in order to determine the optimum chemical foaming agent ratio and temperature. In the
last stage, tensile test, 3-point bending test and scanning electron microscopy (SEM) analysis were
performed to characterize the mechanical and microstructural properties of the foams. From the results,
it can be stated that the mechanical properties of the parts obtained with PC/ABS mixtures can be
improved using chemical foaming method. Especially when the tensile test results are examined, it can
be seen that the tensile strength values reduce as the CBA ratio increases. Regarding the bending test, it
is seen that the flexural strength values slightly increase and then decrease. Then, it can be mentioned
that optimum properties were obtained for the sample with 1 wt.% CBA produced at 260°C.
Furthermore, from SEM images it can be seen that the cell diameter and the cell density increase as the
temperature or CBA ratio is augmented.

Keywords: Polycarbonate/Acrylonitrile Butadiene Styrene Foams, Chemical Blowing, Plastic Injection
Molding.

INTRODUCTION

The demand in the polymer industry for minimal capital investment and the need to cater to evolving
applications has led to the concept of blending two or more different existing polymers, rather than
synthesizing entirely new polymers. Polymer blends are typically multi-phase systems due to
thermodynamic reasons. In such cases, phase separation is carried out to obtain a heterogeneous mixture
with a unique morphology. Designing and controlling such morphology has led to the development of
mixtures with desired physical, mechanical, and/or rheological properties. PC/ABS blends have shown
significant growth since their first commercialization. The popularity of PC/ABS blends stems from the
combination of unique properties provided by the main polymers, making them attractive for polymer
blending and obtaining new mixtures. This increasing popularity has encouraged further research in this
field.

PC/ABS blends are well-known and widely used for commercial purposes. Their success in the market
is attributed to the complementary properties of their components. Polycarbonate contributes to good
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thermal and mechanical properties, while acrylonitrile-butadiene-styrene provides easy processability
and reliable notched impact resistance. Studies have been conducted to take advantage of this
compatibility, but physical foaming agents such as carbon dioxide (CO.) are generally used in physical
foaming methods (Bledzki and Kiihn-Gajdzik, 2009; Yoon et al., 2017; Lee et al., 2005; Peng et al.,
2012). There are very few studies available on the use of chemical foaming methods. Furthermore, there
is no existing research on PC/ABS polymer foam composites obtained through compatibilization and
chemical foaming methods.

In this study, in order to evaluate the effect of CCA content on the final properties, PC/ABS polymer
foam composites were prepared at various CBA content and the tensile, flexural and microstructural
properties of the samples were analyzed.

MATERIALS AND METHODS
PC/ABS Foam Composites Production Methods

The targeted application in this project is the interior trim parts of automobiles, which are typically
composed of thin sheets. Therefore, in the production phase of this study, PC/ABS polymer foam
materials were produced as rectangular parts, considering the characterization to be conducted. The parts
in this study were produced using the plastic injection method. Additionally, PC/ABS blends with
various CBA content were prepared. At this stage, the aim was to detect the optimum processing
temperature of the CBA which have a lower decomposition temperature than the plastic injection
process temperature in order to initiate foaming in the injected mixture. According to the literature,
Hydrocerol HP40P CFA supplied from Avient was used for the production of PC/ABS blends (Bledzki
and Kiihn-Gajdzik, 2010). These productions are planned to be carried out using the "Engel" brand
injection molding machine available at Demo Plastik Uriinleri San. Tic. A.S. company, which will
enable prototype production work.

In this study, the planned production parameters, based on information found in the literature, are
provided in Table 1 (Bledzki and Kiihn-Gajdzik, 2010).

Table 1. Parameters used during the plastic injection process (Bledzki and Kiihn-Gajdzik, 2010).

Parameters Values
Processing temperatures 250°C, 260°C and 270°C
Mold temperature 80°C

Injection speed 40 cm®/s

The aim of this study was to investigate the effect of the chemical foaming agent ratio and the processing
temperature on the final properties of the foam composites. Unfoamed PC/ABS blends were also
produced using the plastic injection method for comparison with the other samples and the optimization
of production parameters was conducted at this stage. Finally, the microstructural and mechanical
characterizations were performed on the produced foamed PC/ABS samples.

PC/ABS foams were prepared at various ratios (1 wt.%, 2 wt.%, and 3 wt.%). Additionally, as gathered
in Table 2, productions were conducted at different temperatures to examine the effect of temperature
variation on the chemical foaming in order to determine the foaming agent that would provide optimum
mechanical and microstructural properties.

Table 2. Compositions and production parameters of PC/ABS-based polymer composites produced
using plastic injection method.

Sample CBA content (wt.%0) Temperature (°C)
1 1 250
2 1 260
3 1 270
4 2 250
5 2 260
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7 3 250
8 3 260
9 3 270

Methods of Characterization

Tensile test. The tensile test was performed with a 10 N force tensile test device at a speed of 50 mm/min
according to the ISO 527 standard.

Flexural Test. The 3-point bending test was performed with a tensile test device according to the 1SO
178 standard, at a speed of 10 mm/min, with a force of 10 N until a dent of 15% occurred.

Scanning Electron microscopy Analysis. A Carl Zeiss Gemini 300 Scanning Electron Microscope
(SEM) was used for the microstructural analysis of PC/ABS foam composites. SEM images were
obtained at 10 kV and various magnifications (X250 and x500), from the cross-sectional area of these
samples coated previously with gold/palladium.

RESULTS AND DISCUSSION
Tensile Test Results

The tensile test results were gathered in Figures 2 and 3. The tensile strength values of CBA filled
PC/ABS foam composites obtained at different temperatures are given in Figure 2. From the results, it
can be seen that the tensile strength of the foam composites decreases as the CBA ratio increases due to
the increase of the cell size with an increase of the CBA content as presented in the microstructure results
part. In addition, the elongation at break values were given in Figure 3. According to these results, it can
be concluded that the material breaks earlier for a higher CBA content and this result can also be
explained with the increase of the cell size.
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Figure 2. Tensile strength results of PC/ABS/CBA foam composites obtained at various CBA content
(1 wt.%, 2 wt.% and 3 wt.%) and various temperatures: a) 250°C, b) 260°C and c) 270°C.
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Figure 3. Elongation at break results of PC/ABS/CBA foam composites obtained at various CBA
content (1 wt.%, 2 wt.% and 3 wt.%) and various temperatures: a) 250°C, b) 260°C and c) 270°C.
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Flexural Test Results

The flexural test results were presented in Figures 4 and 5. The flexural strength values of CBA filled
PC/ABS foam composites obtained at different temperatures are given in Figure 4. From the results, it
can be observed that as the CBA ratio increases, the flexural strength of the material increases up to a
certain point and then a decrease is observed. In addition, the elongation at break values were presented
in Figure 5. According to these results, it can be concluded that the material becomes more flexible for
a higher CBA content and this result can be explained by the increase of the cell size with an increase
of the CBA content as presented in the microstructure results part.
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Figure 4. Flexural strength results of PC/ABS/CBA foam composites obtained at various CBA
content (1 wt.%, 2 wt.% and 3 wt.%) and various temperatures: a) 250°C, b) 260°C and c¢) 270°C.
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Figure 5. Elongation at break results of PC/ABS/CBA foam composites obtained at various CBA
content (1 wt.%, 2 wt.% and 3 wt.%) and various temperatures: a) 250°C, b) 260°C and c) 270°C.

SEM Results

SEM images obtained for PC/ABS/CBA foam composites were given in the Figures 6, 7 and 8. From
the results, it can be seen that the cell diameter and the foam density is increased as the temperature
increases. In addition, as the CBA ratio increases, the foam density in the sample increases with a rise
of the cell diameter. SEM images show the cellular structures of the foam sections obtained at different
temperatures. When the morphologies are compared for the different samples, a continuous increase in
cell size with increasing temperature can be noticed. The results also exhibit an increased number of cell
wall ruptures at higher temperature, which can be explained by the lower stiffness of the polymer matrix
and thus the less resistance of the bubble walls to deformation (Zirkel et al. 2009).
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Figure 6. SEM images of PC/ABS foam composites produced at 250°C for different CBA ratios and
different magnifications (a, b and c : X250 and d, e, f: x500): a) and d) 1 wt.% b) and e) 2 wt.% c) and
f) 3 wt.%.

Figure 7. SEM images of PC/ABS foam composites produced at 260°C for different CBA ratios and
different magnifications (a, b and ¢ : X250 and d, e, f: x500): a) and d) 1 wt.% b) and ¢) 2 wt.% c) and
) 3 wt.%.
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Figure 8. SEM images of PC/ABS foam composites produced at 270°C for different CBA ratios and
different magnifications (a, b and ¢ : X250 and d, e, f: x500): a) and d) 1 wt.% b) and ¢) 2 wt.% c) and
f) 3 wt.%.

CONCLUSION

In this study, CBA added PC/ABS foam composites prepared at different temperatures and at different
rates were produced by chemical foaming method and plastic injection method and the mechanical and
microstructural properties were investigated. It was found that the mechanical properties of the parts
could be increased by using the chemical foaming method of PC/ABS mixtures. In particular, when the
tensile test results are examined, it is observed that the tensile strength value decreases as the CBA ratio
increases. Concerning the flexural test, it can be seen that the flexural strength values increase to a
certain extent and then decrease, and it is observed that the sample with optimum properties is detected
as the 2 wt.% CBA added sample produced at 260°C. In addition, from SEM images, it was observed
that the cell diameter and then the cell density is increased as the temperature or CBA ratio increases in
PC/ABS samples.
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ABSTRACT

Phenolic compounds were isolated from the leaves of the Cydonia oblonga Mill. plant in the saline areas
of the Republic of Uzbekistan using traditional methods. Phenolic compounds were isolated using
methods known in the literature. Plant leaves were dried at room temperature to bring them to a constant
mass. 100 grams were taken and extracted in an aqueous solution of 70% acetone. The extraction process
is repeated 3 times. All extracts were solvent stripped. The aqueous fraction was treated with chloroform
to remove lipophilic compounds.

This process was also repeated three times. The aqueous part and the chloroform part were separated
from each other using a separatory funnel. Then, the aqueous part was treated with ethyl acetate. This
process was repeated three times. The aqueous part of the prepared ethyl acetate extract was separated
using a separatory funnel. The ethyl acetate portion was concentrated by removing the excess solvent.
the extract was precipitated with 2:1 pure hexane in a Buchner funnel. 1.25% of total polyphenols
precipitated from 100 grams of sample.

The biological activity of the total polyphenols obtained was studied in vitro.

Low concentrations (1 pg/ml to 30 pg/ml) of PF-4 extract isolated from the leaves of Cydonia oblonga
showed a corrective effect on mitochondrial contraction induced by Fe?* ascorbate and Ca®*". The
observed effective effect of PF-4 extract on the membranes was observed according to the
concentrations added to their incubation media. These obtained results indicate that the PF-4 extract
isolated from the leaves of Cydonia oblonga Mill. is a bioactive substance with membrane-active
properties, and this extract can be used to create new drugs with antioxidant and antiradical properties
in the future.

Keywords: Cydonia oblonga Miller, extraction, membrane, in vitro, lipophilic compound, chloroform,
antioxidant, incubation, Buchner funnel
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KATI HAL SURUCULERINI SOGUTMAK iCiN ALUMINYUM KANAT-BAKIR YUN ISI
EMICININ TERMAL PERFORMANSI

THERMAL PERFORMANCE OF THE ALUMINUM FIN-COPPER WOOL HEAT SINK
FOR COOLING SOLID-STATE DRIVES

Seyfi SEVIK
Hitit University Vocational School of Technical Sciences, Electrical and Energy, Corum, Tiirkiye
ORCID ID: 0000-0003-4063-0456

ABSTRACT

Almost any consumer-grade Solid State Drive’s (SSD's) average working temperature range is between
0 and 70 °C (32 and 158 °F). This temperature range must be maintained for the SSD to work at its best
and last a long time. In addition, there are SSDs manufactured for industrial use that can withstand
temperatures of up to 90 °C. However, excessive temperatures can result in thermal throttling, which
can lower SSD performance and eventually risk damaging the drive's components. Therefore, SSD cards
need to be cooled to keep the SSD chip temperature in the safe zone. In this context, this study aims to
convert an SSD heat sink (SSDHS) designed for 2280 M.2 solid state drive (SSD) into copper wool
SSDHS (CWSSDHS) and analyze it thermally with COB LED. To simulate condensed heat in the
controller region of an SSD that is regularly running, the CWSSDHS was tested under natural and forced
conditions using an LED package that delivered 10 W of power to COB LED. In comparison to the
experiment conducted under natural conditions, a 7.6% decrease in the junction temperature of the LED
was seen under forced conditions. The thermal resistance that was measured under forced conditions
was significantly better by 9.43% when compared to the experiment that was carried out under natural
conditions. The measured light flux was 10% more under forced conditions than under natural ones.
Comparing the experiment under forced conditions to the experiment under natural conditions, the
observed cooling time for the LED in the LED-off condition was drastically reduced by 59.34%. When
comparing CWSSDHS with and without fans that have the same thermal performance, the former may
lower the mass by up to 10%. Consequently, the CWSSDHS offered superior thermal conductivity
thanks to its increased surface area for heat dissipation and lightweight copper structure.

Keywords: Solid-State Drive (SSD), SSD cooling, LED, copper wool, performance analysis

OZET

Neredeyse tiim tiiketici sinifi Kat1 Hal Siiriiciilerinin (SSD'ler) ortalama ¢aligma sicakligi araligi 0 ile
70 °C (32 ile 158 °F) arasindadir. SSD'nin en iyi sekilde ¢alismasi ve uzun siire dayanmasi i¢in bu
sicaklik araligi korunmalidir. Ayrica endiistriyel kullanim igin iiretilmis ve 90 °C'ye kadar sicakliklara
dayanabilen SSD'ler bulunmaktadir. Bununla birlikte, asir1 sicakliklar, SSD performansini diistirebilen
ve sonug olarak siiriicliniin bilesenlerine zarar verme riski tagiyan termal kisma ile sonuglanabilir. Bu
nedenle, SSD ¢ip sicakligini giivenli bolgede tutmak icin SSD kartlarin sogutulmasi gerekir. Bu
baglamda, bu ¢caligma 2280 M.2 kat1 hal siiriiciisii (SSD) i¢in tasarlanmig SSD 1s1 emiciyi (SSDHS) bakir
yliini SSDHS'ye (CWSSDHS) doniistirmek ve COB LED ile termal olarak analiz etmeyi
amaglamaktadir. Diizenli olarak ¢alisan bir SSD'nin denetleyici bolgesinde yogunlasan 1sty1 simiile
etmek icin CWSSDHS, COB LED'e 10 W gii¢ saglayan bir LED paketi kullanilarak dogal ve zorlamali
kosullar altinda test edildi. Dogal kosullar altinda yapilan deneyle karsilastirildiginda, zorunlu kosullar
altinda LED'in baglant1 sicakliginda %7.6'lik bir azalma goriilmistiir. Zorlanmis kosullar altinda 6l¢tilen
termal direng, dogal kosullar altinda gergeklestirilen deneye kiyasla %9.43 oraninda 6nemli 6lgiide daha
iyi olmustur. Olgiilen 151k akis1, zorunlu kosullar altinda dogal olanlara gére %10 daha fazlaydi. Zorunlu
kosullar altindaki deney ile dogal kosullar altindaki deney karsilastirildiginda, LED'in kapal
durumdayken gdzlemlenen soguma siiresi %59.34 oraninda Onemli Olclide azaldi. Ayni termal
performansa sahip fanl ve fansiz CWSSDHS karsilastirildiginda, ilki kiitleyi %10'a kadar azaltabilir.
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Sonug olarak CWSSDHS, 1s1 dagilimi igin artirilmis ylizey alani ve hafif bakir yapisi sayesinde {istiin
termal iletkenlik sundu.

Anahtar kelimeler: Kati1 Hal Siiriictisii (SSD), SSD sogutma, LED, bakir yiin, performans analizi

1. INTRODUCTION

Solid State Drive (SSD) cards, like other heat-generating electronics, may lose performance or even
deteriorate when exposed to excessive heat, causing data loss. For this, the majority of SSDs use thermal
throttling as a safety measure in case a disk overheats. The likelihood that your drive will begin slowing
down to avoid failure increases as they approach the 70 °C limit set by the majority of manufacturers.
Up until the temperatures return to an acceptable range (about 50 °C), the drive will substantially slow
down. Then, it can be returned to normal operating speed. Meanwhile, the M.2 type SSD works much
more powerfully and generates heat energy, despite being significantly smaller than the 2.5-inch SSD.
For this reason, to avoid reaching the maximum levels, it is crucial to make sure that the driver runs at
a stable average value, which may be accomplished with a suitable cooler.

Zhang et al. [1] performed a transient thermal analysis for M.2 SSD thermal throttling using CFD Model
and Network-Based Model. The temperature of the SSD reached 97 °C in full performance mode in 111
s before entering throttling mode. An ASIC package, a DRAM package, and numerous NAND packages
are common components of M.2 SSDs. In a study by Ye et al. [2], in which different simulations were
performed with different combinations at an ambient temperature of 45 °C, the maximum junction
temperature (ASIC temperature) was reduced from 102 °C to below 90 °C. Thus, it was found that the
addition of thermal interface material (TIM) can delay the pre-throttling time by about 150 s. Lee et al.
[3] developed the thermal simulation model of the M.2 Non-volatile memory express (NVMe) SSD and
analyzed the heat dissipation mechanism of the M.2 NVMe SSD with experiments and thermal
simulations under vacuum and atmospheric conditions. While the SSD's power consumption dropped
by 50% in the steady state, the temperature of the sensor inside the controller rose by 3 °C. They claimed
that the SSD is more sensitive in a vacuum environment that is analogous to space. In a vacuum, an
increase of 11.4% in conduction and 3.3% in radiation occurred compared to that in the atmospheric
environment. In another study by Lee et al. [4], the power required by the BGA SSD was lowered by
29.8% at steady operating circumstances at high-vacuum conditions, which is a severe environment
without convection. Several studies use dynamic thermal management (DTM), which lowers
performance, to lower the operating temperature of the SSD [2,4,5]. This is done because data retention
failure of NAND packages in an SSD increases as temperature increases during reading and writing data

[4].

In literature, cooling electronic equipment has been accomplished using a variety of technologies,
including natural convection heatsink (HS) [6], forced convection HS [7], single-phase/two-phase cold
plate HS [8], vapor chamber HS [9], thermosyphon [10] and heat pipe (HP) HS [11]. Although HSs with
thin HP are ideal for high heat transfer and the structure of the SSDs, HSs like those employed in this
study are typically used for cooling SSDs. Yuan et al. [12] examined heat transfer and start-up
performance, evaporator temperature, and overall thermal resistance for single and double heat pipes at
various input powers ranging from 5 W to 50 W, and placement angles between 0° and 90°. As expected,
the new dual thin heat pipes (THP) angled at 90° have been found to have a major advantage in the heat
transfer performance of SSDs. Shen et al. [13] conducted tests using various air velocities on a copper
foam heat pipe radiator with 15 pores per inch (15 PPI). They claimed that at 4.3 m/s and 150 W, copper
fins can lower the junction temperature by 0.7 °C, whereas copper foam can do likewise by 6.0 °C under
the same circumstances. In comparison to conventional finned heat pipe radiators, their analysis
indicated that the added metal foam greatly lowers the overall thermal resistance by 25.5%.

This work aims to develop a copper wool SSD card heat sink to replace a traditional SSD card heat sink.
In this context, the effect of copper wool on the performance of the SSD card heat sink will be examined.
For the purpose of preventing overheating in their SSDs, many SSD manufacturers employ a feature
referred to as Thermal Throttling or "thermal-induced throttling”. For this reason, performance loss
occurs and it will be determined whether the product created in this study reduces this performance loss.
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2. MATERIAL AND METHOD

In this study, it is desired to design an SSD cooler compatible with M.2 2280 SSD. Putting the heatsink
on the SSD is often an issue as most motherboards have a "design flow". However, the tested heat sink
can also be used with SSD cards such as the M.2 2280 SSD (3.3 V input, Tcase operating temp.: 0 °C to
70 °C, Power Consumption: from 1 to 10 W). A 150 g weight of copper wool is placed between the fins
of a plate fin air-cooled heat sink to increase the surface area and enhance the heat transfer. Fig. 1 shows
SSDHS with copper wool.

Fig. 1. Photographs of the SSDHS with copper wool

The experimental apparatus used in this work are shown in Fig. 2. A computer, a data acquisition system,
thermocouples, a COB LED (10W), a test cabinet, SSDHS with copper wool, and thermal imaging
equipment are among the parts of the experimental setup. The LED junction temperature (T;.ep), fin-
copper wool temperature (TrwHs), the case top temperature (Tiopcase), and ambient air temperature (Taa),
are taken through K-type thermocouples. In the experiments, the temperature data are taken every 5 s.

Fig. 2. Experimental setup

The results of the temperature distributions derived from the representative temperature distributions of
SSD cards and printed circuit board (PCB) top layers reported in the literature [14—20] demonstrate that
SSD cards show that heat accumulates on the controller (Fig. 3). Therefore, a COB LED of the
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appropriate size for the controller region is preferable rather than dissipating the heat throughout the
entire heat sink, or to put it another way, preferring the LED over the complete heat sink layer size.

- -un---
% 't
r‘{ Controller { ‘

Notel: This test is a pure hardware simulation
in full operation mode (the worst case). The
environmental conditions are 70 °C and 1200

f/m [14].

The thermal image & hot spot of Crucial P5 1
TB M.2 NVMe SSD at fixed write speed. [17].

Noted: It provides a thermal image of the
working SSD while the write test is being
completed. The hottest part reached 106°C,
which almost exactly matches the drive's
thermal reporting.

Note2: At the 30th minute of the test, these
photos were obtained at room temperature with
450 LFM of minimum airflow and 100%
sequential write [14].

The thermal image & hot spot of HP FX900 1
TB M.2 NVMe SSD [18].

Note5: The hottest part of the drive reached
63°C with the heatsink installed, whereas it
reached 92 °C without the heatsink installed.
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Smum ww
The thermal image of CRUCIAL P5 2TB M.2
NVME SSD under load [15].

Note3: SSD temperature of over 74 °C was
measured under load.

The thermal image of Samsung 950 PRO M.2
SSD under load [19].

Note6: The temperature in the controller core
(M1) of the SSD was measured as 75 °C. It is
57 °Cin the M2, 49 °C in the M3, and 46 °C in
the M4.

The heat generation of PCI-E M.2 under load
[16].

The heat generation of Intel SSD 660p [20].

Note7: The temperature of the Intel 660 has
been reduced from 80 to 52 °C using the heat
sink.

Fig. 3. Images displaying heat accumulation on the controller and heat dissipation on SSD cards [14—
20].

Fig. 4 shows the heat dissipation in 950 Pro and 960 Pro SSD cards. The tested 950 Pro SSD card
reached 175 F (79.44 °C). The tested 960 Pro SSD card reached 166 F (74.44 °C). As a result, there is
a difference between SSD cards of roughly 5 °C. Similar to Fig. 3, the heat density in Fig. 4 was realized

in the region of the controllers.
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Fig. 4. Heat dissipation in 950 Pro and 960 Pro SSD cards
The ALCBHS-LED's thermal resistance (R) is calculated as follows:
Ren =2 (1)

where Ry is the thermal resistance (°C/W), Qneat i$ heat power applied to the baseplate (heat input) (W),
Tj is the junction temperature (°C), and Taa is the ambient air temperature (°C).

In the experimental setup, measurements were made utilizing a power supply (accuracy: 0.2%,
uncertainly: £0.5), K-type thermocouples (accuracy: 0.4%, uncertainly: +0.5), a data logger (accuracy:
0.1%, uncertainly: +£0.1) and multi-meter (accuracy: 0.1, uncertainly: +0.05). The maximum uncertainty
of Rin (Rihmax) is found as +2.0% from the formula below.

2 2 2
_ [[{9RLED g ORaq ORLED
WRy, = J( o AT]) + (5= oy, +( o Aq) @)
3. RESULT AND DISCUSSION

As the heat to which the SSD is exposed, permanent damage can occur, which can shorten its lifespan.
Therefore, in this study, a new design SSD card cooler was tested with an LED package. Fig. 5 depicts
the temperature variations at different points that were measured during the CWSSDHS's testing
utilizing the COB LED. In the experiment conducted in natural conditions, the temperature T; has
increased continuously and continues to increase even before the LED is turned off. However, in the
experiment under forced conditions, the temperature T; remained almost constant after 300 s. In
experiments, the COB LED exhibited a significant drop in junction temperature, reaching Timax=113.1
°C under forced conditions, in contrast to Tjmax=122.4 °C observed under natural conditions. This
indicated a 7.6% improvement in Tjmax. This means improved thermal dissipation and faster heat transfer
characteristics in the LED system. In a study by Lee et al. [4], the BGA SSD stabilized in 126 s after the
sequential reading at a temperature of roughly 90 °C in the controller and 80.9 °C at the top of the BGA
SSD. Note that the average total power is measured at 1.98 W. In a study by Yuan et al. [12], THP HS,
with a 10% deionized water filling rate, has been tested using a 70*20 mm band heater by applying
power from 5 W to 50 W. On the other hand, in the current study, 10 W electrical power was applied
only to the controller area, thus higher power was applied to a smaller area. In the natural condition
experiment, the LED lamp was left on for 670 s before being turned off and allowed to cool naturally.
In the forced state experiment, the LED was left on for 670 s before the lamp was turned off, then the
LED was turned off but the fan continued to run. While the reported cooling time for an LED was 1525
s under natural circumstances, it was 620 s under forced circumstances, which resulted in a 59.34%
reduction in cooling time. These numbers indicate the impact of various situations on the device's
thermal behavior and provide quantitative information about the cooling characteristics of the
CWSSDHS.

190



ICONIITECHII

International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tiirkiye

JOURNAL
ISSN 277-7270
LED-on l TiLED —Tfew HS LED-on
If 'i — Ttop, case Taa
120 1
[ |
100
o LED-off
g k
E N '[ 1 LED-off
Ea ——

w ——

20
°RRNSLRABRRLERS
e R A = N i - = 1=
—

Natoral Forced
Time (zecond)

Fig. 5. The temperature variations during the CWSSDHS's testing utilizing the COB LED

Fig. 6 shows the thermal images captured by a thermal camera in CWSSD-LED under natural and forced
conditions. The images show how efficiently heat dissipation was accomplished in both cases. The
surface temperature data of the IR Thermal Imager and the temperature data from the thermocouples
were compared. It should be noted that the temperature data obtained using these temperature readings,
thermal imager, and thermocouple will differ slightly from the internal temperature data. However, there
is consistency between the data. The findings demonstrate that heat dissipation systems can be used
successfully in both natural and forced environments, improving thermal management and overall
performance.

Avg.384 °C
Max. 733°C
Min. 20,2 °C

Avg.28,0 °C
Max. 111,0°C

Avg.28,6 °C
Max. 478°C
Min. 19,1 °C

Avg.~256 °C
Max. ~918°C
Min. ~20,8 °C
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Note: The fan is attached to the heat Sink (R Eaatane
Max. 52,5°C

under natural conditions, but it is inactive.
The fan is run under forced circumstances.
The heat sink case is attached to the heat sink
in both situations. The warmest zone is
indicated by the color white, followed by the
warm zone by yellow, and the coldest zone by
blue.

a) Natural conditions b) Forced conditions
Fig. 6. The thermal images captured by a thermal camera in CWSSD-LED

The thermal resistance (Rm) values recorded under forced and natural conditions are depicted in Fig. 7.
It is feasible to assess and contrast the thermal resistances between the forced and natural settings by
looking at the data shown in Fig. 7. When the thermal resistance values obtained for CWSSDHS are
examined, under natural conditions, reaches Rjama=12.9 °C/W, while under forced conditions it reaches
Rjamax=11.7 °C/W, which corresponds to an improvement of 9.43%. These empirical results offer solid
proof of the improved thermal performance attained under forced conditions, which led to lower thermal
resistance values and better heat dissipation capacities for both the CWSSDHS and the LED. These
values are a little high, which is thought to be due to too much power concentration in a small area and
the placement of the LED in the controller area of the SSD to simulate the SSD card. In a study by Yuan
et al. [12], the thermal resistance values are quite low, the reason the current study has high thermal
resistances is that the power is applied to a small area (controller area). The thermal resistance for 0-15
W and 0° decreased by approximately 42.7% and 57.5% for single and double THPs, respectively. Also,
a lower thermal resistance of 46.4% and 36.7% was obtained for the dual THP heatsink at 0 and 90° at
50 W, respectively.

13,0 —o=—Rjc,max
12,5 ===Rca,max

12,0 Rja,max

11,5
11,0
10,5
10,0 @—§@
9,5
9,0

Rin (°CIW)

Natural Forced

Fig. 7. The variations of thermal resistances (Rtn)

The entire amount of visible light released by a light source or absorbed on a surface is measured by
luminance flux, which is given in lux (Ix). These measurements were taken using the lux meter, which
was set up consistently 45 cm away from the light source. For larger or more diffused light sources, for
instance, a distance of 1 m could occasionally be advised to get representative readings. However, a
closer distance of 45 cm might be preferable for smaller and more concentrated light sources like LEDs.
The luminous flux for CWSSDHS-LED is depicted in Fig. 8. When comparing the obtained average
values, it is clear that the natural conditions (1268 lux) and the forced settings (1320 lux) produced
somewhat different luminous flux levels. Data show that compared to the natural conditions, the lighting
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setup or light source utilized in the experiment under forced conditions produced a significantly higher
amount of visible light. As can be seen from the graph, the luminous lux values decreased continuously
as the Tj increased from the beginning of the experiment. In the experiment under forced conditions,
luminous lux values decreased by about 5.5%, while in the experiment under natural conditions, they
decreased by about 12.5%. When the values formed at the last moment of the experiments, that is, just
before the LED is turned off, are compared, the difference was determined as 7.36%.

Luminous Flux

1400

1350

%)

Lux (lm/m?

1300 - SaL F— ]

1250

1200 - =
AL=7.36%
1150

=== Natural ====Forced

1100
0 60 120 180 240 300 360 420 480 540 600 660 670

Time (Second)

Fig. 8. The variations of luminous flux for CWSSDHS-LED
4. CONCLUSION

In this study, CWSSDHS compatible with M.2 2280 SSD was designed and its cooling performance
was tested by applying 10W power to the COB LED.

e The experimental findings show that copper wool and an SSDHS combination can successfully
cool a 10 W COB LED.

e In the experiments carried out, a decrease of 7.6% was observed in the junction temperature of
the LED under forced conditions, compared to the experiment carried out under natural
conditions.

e In comparison to the experiment conducted under natural conditions, the thermal resistance that
was recorded under forced conditions was significantly improved by 9.43%.

e Compared to natural conditions, the recorded luminous flux was 10% better under forced
conditions, which is extremely crucial for both the light quality and the safety of the LED.

¢ Inthe experiment conducted under forced conditions, the observed cooling time for the LED in
the LED-off condition was dramatically shortened by 59.34% when compared to the experiment
carried out under natural conditions.

e A CWSSDHS with a fan can reduce mass by up to 10% compared to CWSSDHS without a fan
with the same thermal performance.

Although they may be simpler to fabricate and offer greater structural integrity, thicker fins add weight
at the expense of reduced thermal resistance. Therefore, lighter and thinner copper wool SSDHS can be
considered as an alternative product.
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ABSTRACT

Light-emitting diodes (LEDs) are energy-efficient light sources, but without effective temperature
management, their performance may be negatively compromised. For LEDs to function better and have
a longer lifespan, it is essential to effectively manage heat generation and dissipation. Therefore, LEDs
must be operated in a safe temperature range, which requires effective thermal management. This study
reveals the triangular relationship between light-emitting diode (LED) performance, temperature, and
usage by testing the aluminum liquid cooling block heat sink (ALCBHS) in LED cooling. The main
objectives in this study can be listed as testing the usability of an ALCBHS in LED cooling, evaluating
the LED cooling performance of the ALCBHS, keeping the junction temperature of the LED in the safe
zone, and comparing the performance with and without water conditions. In the experiment conducted
using water, the LED's junction temperature dropped by 15% compared to the experiment without water
(only heat sink). In the comparison conducted by considering the average values of the measured
luminous flux, the data of the experiment using water was 5.63% more than the experiment without
water. In parallel, the loss of LED power in the waterless system reached 13.11%. With the LED off,
the cool-down time of the aqueous system was significantly less by 93%. As a result, ALCBHS is a
perfect heatsink for heat dissipation, and because of its design and functionality, it offers a simple
solution for liquid-based LED cooling.

Keywords: Aluminum liquid cooling block heat sink, high-power LED, liquid cooling, performance
analysis

OZET

Isik yayan diyotlar (LED'ler) enerji agisindan verimli 151k kaynaklaridir, ancak etkili sicaklik yonetimi
olmadan performanslari olumsuz yonde etkilenebilir. LED'lerin daha iyi ¢alismast ve daha uzun bir
kullanim &mriine sahip olmasi i¢in, 1s1 iiretimini ve dagilimini etkili bir sekilde yonetmek ¢ok 6nemlidir.
Bu nedenle LED'ler, etkin termal yonetim gerektiren giivenli bir sicaklik araliginda ¢alistirilmalidir. Bu
caligma, LED sogutmada aliiminyum sivi sogutma blogu 1s1 emicisini (ALCBHS) test ederek 151k yayan
diyot (LED) performansi, sicaklik ve kullamim arasindaki liggen iligkiyi ortaya koymaktadir. Bu
calismadaki ana hedefler, bir ALCBHS'nin LED sogutmada kullanilabilirliginin test edilmesi,
ALCBHS'in LED sogutma performansinin degerlendirilmesi, LED baglanti noktas1 sicakliginin
giivenli bolgede tutulmasi ve sulu ve susuz performanslarinin karsilastirilmasi olarak siralanabilir. Su
kullanilarak gerceklestirilen deneyde LED'in baglanti sicakligi, su kullanilmadan yapilan deneye
(yalmizca sogutucu) kiyasla %15 oraninda diistii. Olgiilen 151k akisinin ortalama degerleri dikkate
almarak yapilan karsilagtirmada, su kullanilan deneyin verileri susuz deneye gore %5.63 daha fazla ¢ikt1.
Buna paralel olarak susuz sistemdeki LED gii¢ kayb1 da %13.11'e ulasti. LED kapaliyken, sulu sistemin
soguma siiresi %93 oraninda 6nemli 6l¢iide azaldi. Sonug olarak, ALCBHS 1s1 dagilimi i¢in mitkemmel
bir sogutucudur ve tasarimi ve islevselligi nedeniyle sivi bazli LED sogutma i¢in basit bir ¢6z{im sunar.

Anahtar kelimeler: Aliiminyum sivi sogutma blogu 1s1 emicisi, yiiksek giicli LED, sivi sogutma,
performans analizi
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1. INTRODUCTION

Light-emitting diodes (LEDs) are energy-efficient sources of light, but without proper thermal
management, their performance can be severely impacted. Controlling heat generation and dissipation
through efficient thermal management is vital for enhancing LED performance and ensuring a longer
lifespan. For instance, the efficiency of LEDs can drop from a theoretical 90% to levels as low as 20%
in the absence of proper thermal management [1-2]. The operating temperature range of LEDs is limited,
and exceeding this range can impact performance and energy efficiency significantly. Thus, to ensure
the safe operation of LEDs, the junction temperature (Tj) is an essential criterion to follow. Depending
on the product, the maximum Tj values can vary between 100-150 °C, which LED manufacturers
provide Tj values in their datasheets. When the junction temperature is below 130 °C, according to a
study by Christensen and Graham [3], reliable operation can be attained. Active cooling methods involve
the use of fans, liquid cooling systems, and other thermal management mechanisms to control the
temperature of LEDs. Passive cooling involves using heat sinks and thermal interface materials to
dissipate heat away from the LED. It would require thousands of times less volumetric water flow
compared to airflow to remove 1000 W of heat with a 10 °C increase in temperature. Therefore, active
cooling and liquid cooling techniques can be quite effective in controlling temperature and maximizing
LED efficiency. It's vital to remember that liquid cooling can remove heat from systems significantly
faster and with far smaller flow volumes. Because the liquid cooling medium's thermal conductivity is
15 to 25 times greater than that of air and it has a specific heat capacity that is 1000 to 3500 times greater
than air's, it can dissipate heat more quickly and with larger heat flux [4]. In principle, air has a weak
thermal conductivity of about 0.0262—0.0676 W/mK between 300 and 900 K, while water has a strong
thermal conductivity of about 0.556—0.677 W/mK between 273 and 375 K compared to air.

While air cooling of heat-generating electronic components is widely preferred [5-6] because it is simple
and risk-free, liquid-cooled applications [2, 4, 7-10] are preferred in applications that require high heat
transfer. Ramos-Alvarado et al. [2] tested the usability of microjet and mini-channel heatsinks for
cooling high-power LEDs using 3D numerical simulations and noted that the mini-channel design
showed better thermal performance than the microjet design. Naphon et al. [8] experimentally and
numerically investigated the performances of three different heatsink configurations, 120x40x10 mm in
size, with integrated thermoelectric cooling modules (40x40 mm). It has been seen that the water block
(Model C), where the liquid inlet and outlet mouths are opposite and the liquid flow path progresses by
drawing an "S", gives the highest cooling performance when compared to other models. Pan et al. [9]
developed a micro-channel liquid cooling heat sink (HS) integrated vapor chamber for cooling high-
power insulated gate bipolar transistor (IGBT) chips. They stated that the cooling limit of the air cooling
heat dissipation is typically 50 W/cm?. They also stated that their finished products, which they ranked
from best to worst in terms of heat transfer efficiency and thermal resistance characteristics, were basic
micro-channel HS, vapor chamber integrated HS and vapor chamber separate HS. Hu et al. [10] tested
roll bond liquid cooling plates (RBLCPs) for server chip heat dissipation by bending them into a "Z"
and "N" shape. Compared with Z-type RBLCP, they reported that N-type RBLCP has better
comprehensive performance due to minimal thermal resistance.

The purpose of this study is to determine whether or not an aluminum liquid cooling block heat sink
(ALCBHS) can be utilized to cool LEDs. During experiments conducted with and without water cooling
in this work, the thermal behavior of LED and ALCBHS is also monitored.

2. EXPERIMENTAL SETUP

As the CFL.i, LFL and cold cathode fluorescent lamps (CCFL), and external electrode fluorescent lamps
(EEFL) will be phased out and LEDs will quickly replace them. Indeed, the Commission Delegation
aimed to phase out T5 and T8 fluorescent lamps with the EU 2022/276 Directive published on 13
December 2021 [11]. Therefore, the use of LEDs will become more widespread, their power will
increase, and management problems will often be encountered in their thermal distribution. As a result,
LED cooling and heat management will be increasingly crucial. The efficiency with which a heat sink
dissipates heat away from the LED depends on its shape and size thus, the key to obtaining efficient
thermal management is a well-designed heat sink. Fig. 1 shows the schematic view of the aluminum
liquid cooling block heat sink. The aluminum liquid cooling block heat sink (ALCBHS) is manufactured
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from aluminum with dimensions of 10x40x160xmm. A water pump is employed to circulate distilled
water that flows through the water blocks.
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Fig. 1. Schematic view of the aluminum liquid cooling block heat sink

Fig. 2 shows the experimental design used in this study. An array of parts make up the experimental
setup, including a computer, a power supply, a data collection system, thermocouples, a COB LED
(1.2A, 12V), a test cabinet, ALCBHS, and a thermal imaging device.
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Fig. 2. Experimental setup.

The inlet water temperature (Tin), outlet water temperature (Tout), ambient air temperature (Taa), and LED
junction temperature (Tj) are taken through K-type thermocouples. Water quality is assessed using a
TDS meter, which has a measurement range of 0-9990 ppm, a precision of 1 ppm, and a reading accuracy
of +/- 2 %. The experiments employed distilled water with a 14 ppm concentration as the cooler liquid.
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In the experiments, the water mass flow rate was kept constant at 0.05 kg/s and the temperature data are
taken every 5s.

Thermal resistance in LED packages, their interfaces, and heat sinks can impact their thermal
performance thus lower thermal resistance leads to better energy efficiency. The ALCBHS-LED's
thermal resistance (Ru) is calculated as follows:

(1)

where Ry is the thermal resistance (°C/W), gneat IS heat power applied to the baseplate (heat input) (W),
Tj is the junction temperature (°C), and Tiy is the inlet water temperature (°C).
_Tj=Tin
" ThcpAT

Rin

)

where m is the mass flow rate (kg/s) and c; is the specific heat of water (kj/kgK).

In the experimental setup, measurements were made utilizing a power supply (accuracy: 0.2%,
uncertainly: +0.5), K-type thermocouples (accuracy: 0.4%, uncertainly: +0.5), a data logger (accuracy:
0.1%, uncertainly: +0.1) and multi-meter (accuracy: 0.1, uncertainly: +0.05).

The maximum uncertainty of the Ri;

[/ orps 2 (9Rps 2 (ORns n. > | (ORns z
WRn = \/ (ar,,m ATbase) t (arm ATi”) t ( am Am) t (6Tout ATO’“) (3)
where WRy is the total uncertainty (%) and R is the function uncertainty. The maximum uncertainty of
the R is calculated as +4.0% from the relevant parameters.

3. RESULT AND DISCUSSION

Fig. 3 shows the temperature changes at the measuring points and thus the time-dependent effect of
water. The LED lamp was turned on for 1625 s during the experimentation, after which it was switched
off. The Tj values had very low values as a result of the low applied power and the sizable heat sink
employed. For LED lamps, a remarkably low Tj temperature was attained—a maximum of 33 °C. As
the power applied to the LED increases, Tj will increase and move out of safe operating conditions.
Indeed, Ramos-Alvarado et al. [2] in a microjet cooling application, when 5 W was applied to each LED,
the Tj reached approximately 155 °C and exceeded the safe operating range. In the current study, when
comparing the highest Tj values, the ALCBHS-LED system with water outperformed the system without
water by 15%.

As the tank water temperature and the temperature of the water in contact with the hot source increased,
the Tj value climbed accordingly. Similar results were found in Pan et al. [9]'s investigation, where the
average temperature of the heat source increased by about 10 °C as the temperature of the cooling water
climbed from 25 °C to 35 °C.

199



ICONIITECHII

International ICONTECH CONFERENCE-7 on Innovative Surveys in Positive Sciences / July 4-5,2023 / Ankara, Tiirkiye

JOURNAL
ISSN 2747-7270
Tjuee —Tin —Tout Tcase —Tul
40
38 LED-on LED-off
8 | )
i [ \ |
; 5 LED-on LED-off
2 "
E 28 paiiy
26
24 M._- - PUEN Ve s

With Water Without Water
Time (second)

Fig. 3. Temperature variations over time at measuring locations on LED and HS

The thermal resistance was between 1.2 and 1.7 °C/W. Thermal resistance values were slightly higher.
Whereas, in the study of Pan et al. [9], the thermal resistance of the best-performing micro-channel HS
decreased from 0.072 °C/W to 0.063 °C/W when the cooling water flow rate increased from 30 to 70
I/h. Similarly, Hu et al. [10] state that the RBLCP should not be operated at low flow to ensure the
temperature of the heat source is low. They achieved a minimum Rth of 0.0613 °C/W of N-type RBLCP
when the heating power was 100 W and the flow rate was 35 I/h.

Fig. 4 demonstrates real and thermal photos taken at various periods and viewing angles. These images
were captured while a performance test of a brand-new aluminum liquid cooling block for LED
cooling was being conducted. On the ALCBHS, notably in the water-using system, a uniform
temperature distribution was seen. The block was found to be capable of maintaining a constant surface
temperature, suggesting that it would work well as a cooling solution for high-performance
LED applications. The block is a highly effective material that allows heat to be dispersed quickly and
evenly, preventing hot spots from forming and potentially damaging the LEDs. Therefore, the aluminum
liquid cooling block can be used to dissipate heat generated by high-performance LEDs, which can
generate a great deal of heat in a short amount of time.

Avg. 204 °C Avg.~20,5 °C
Max, 236°C Max. ~26,1°C
Min. 19,6 °C Min. ~19,7 °C
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Fig. 4. Real-thermal images of ALCBHS-LED.

Fig. 5 shows the variation of luminous flux. From the start of the experiment, until the LED was turned
off, the luminous flux showed a continuous downward trend. While ALw=19% in the system using
water, ALWw=28% in the system that does not use water. In the comparison conducted by considering
the average values of the measured luminous flux, the data of the experiment using water was 5.63%
more than the experiment without water.
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Fig. 5. Variation of luminous flux

Fig. 6 illustrates how current and voltage values changed throughout the experiments, or more
specifically, how cooling type affected current and voltage values. A COB LED's label values are 1.2A
and 12V, but for the sake of this study, the power supply is adjusted to 12V, and the LED's energy
consumption values are revealed. The current and voltage values tended to steadily decline as the Tj
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temperature rose, as shown in Fig. 6. When the power values are compared with the initial value, 20%,
and 30% decrease were observed in the with and without water systems, respectively. The difference
between the power values just before the LED is turned off is 13.11 %.
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Fig. 6. Impact of cooling type on current and voltage values
4. CONCLUSION

This study revealed the triangular relationship between LED performance, temperature, and usage by
testing the ALCBHS in LED cooling. An ALCBHS was tested for usability in LED cooling. The LED
cooling performance of ALCBHS has been evaluated. The performances of the with and without water
systems were compared. Accordingly, the following findings were obtained,;

e The junction temperature (Tj) of the LED was kept in the safe zone.

e The ALCBHS-LED system with water outperformed the system without water by 15% when
comparing the highest Tj values.

e The temperature resistance ranged from 1.2 to 1.7 °C/W.
o Before the LED turned off, there was a 13.11% difference in power values.

e The results of the experiment with water were 5.63% higher than the results of the experiment
without water in the comparison that took into account the average values of the measured luminous
flux.

Aluminum liquid heatsink heat sinks can maximize LED's efficiency and lifespan, reduce maintenance
and replacement costs, and enhance the quality of light output. Also, they can have a positive impact on
the design flexibility, aesthetics, and reliability of LED products. By improving cooling efficiency, the
ALCBHS could help to extend the lifespan of high-performance chips and reduce the risk of LED
failure.
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GONC NOSLIN TORBiYOSINDO AiLONIN ROLU
THE ROLE OF THE FAMILY IN UPBRINGING OF THE YOUNG GENERATION
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OZET

Ailo torbiyasi masalalori goadim zamanlardan bari arasdirilir vo bu giin do todgigat obyektino
cevrilmokdadir. Bu onun miiasir dovr tigin 6z aktualliginin qorudugunun gostaricisidir. Usagin
soXiyyetinin formalagsmasi kimi aila torbiyasi lap godim zamanlardan osas vaitalorden olmusdur.
Azarbaycanin gorkomli miitofokkirlarindan olan Nizami Gancavi geyd etmisdir ki, usaglarin hoyatda
diizgiin mévqe tutmasi tiglin ails torbiyasi xiisusi rol oynayir.

Usaq soxsiyyatinin formalasmasinda ails uzun miiddat oarzinds asas rol oynayir. Malumdur ki, insanin
xarakterinin, amaya, manavi, ideya vo modaniyyat sarvatlorine miinasibatinin asaslart ailodo formalasgir.
Ailonin torbiys miihitini sartlondiran amillari 2 tips ayirmaq olar:

- Ana - ata, ana/ata - usaqlar, baci - qardas arasindaki miinasibatlor, onlarin soxsi keyfiyyatlori va s.
- Ailonin maddi voziyyati, monzil soraiti va s.

Aila hoyati soxsiyyatin inkisafina biitovliikds tasir gdstorir. Bu cahat birinci ndvbads ugagin emosional
alomindos oks olunur. Ana usaq alominin effektiv markozidir. Usagin xarici aloma biitiin miinasibatlori
ana vasitasilo reallasir. Bu miinsibatlor sistemins tadrican ata, baci, gardas va d. daxil olur.

Usagin galocak kisi vo qadin kimi formalagmasinin asaslar1 da ailade qoyulur. Usaglarin kisi vo qadin
rollarin1 monimsamasinds valideynlorin davranisi mithiimdiir. Atanin bir kisi, ananin isa bir gadin kimi
niimunasi usaglarin oglan vo qiztok formalasmasinda eyni doracads zoruridir.

Bildiyimiz kimi, gonclik dovrii 6ziinidorketms meylinin inkisaf etdiyi bir dovrdiir. Bunun sayasinda
gonc Oziiniin soxsiyyatini daha dorindon taniyir, 6ziiniin misbat vo manfi cohotlorini goriir vo onlar
diizgiin idarani Gyranir. Mohz bunun sayasinds gonc 6ziintitoyinetmo, dziiniiidaraetms, dziiniitarbiyani
Gyranir.

Biitlin bu yuxarida sadalanan amillor diizgiin tadbiq otlunmazsa usaq bdyiiyiib gonclik yasina catanda
artiq bir sira problemlarls garsilasacaqdir. Buraya:

o Ozlini asag1 qiymatlomdirmo;

° O0zlinli tanimama,;

o 6z duygularini ifads eds bilmamo;

o basqa insanlarla miinasibat qurmaqda ¢atinlik va s. kimi problemlori aid etmok olar.

Ona goro do valideynlor bu mosalods diqgstli olmalidirlar va 6z iizerilorindo ¢aligmali,
maariflonmalidirlor.

Acar sozlar: ailo, gonc, tarbiya, soxsiyyat,usaq, yas, rol

ABSTRACT

Problems of family upbringing are investigated her in ancident times and turned to the investigation
object today too. It is the indicator its guard of urgency for modern time. The family plays the basic
part of the child personality during the long time. The possible factors of causing the upbringing
environment of the family separate to 2 types:
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- Attitudes between mother - father, mother/father - children, sister - brother, their private quality etcs.
- The material situation of the family, flat condition etcs

The family life influences development of the personality completely. In the first place this side is
reflected in the emotional world of the child. The bases of the forming as men and women in future are
put in the family. As that we know youth period is the time developing self - awareness. Thanks to this
young know his (her) personality more deep, he (she) sees his (her) positive and negative sides and
learns them correct office.

When insufficiencies were in the attitudes in the family the young arises a few of problems:

o Yourself bottom (low) price

o Not knowing yourself

. Can not express senses

) The difficulties building attitudes with another people and etc.

The parents must be therefore in these problems attentive and must work yourselfers, must give
educations.

Keywords: family, young, upbringing, personality, child, age, role
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MOKTOB VO BULLINQ
SCHOOL AND BULLYING

Riistomova Ziilfiyya
Azarbaycan Déviat Pedaqoji Universiteti, Baki
ORCID ID: 0000-0002-2763-3671
OZET

Miiasir dovriin psixologiyasi bir ¢ox masalalori aragdirir ki, onlardan biri do bulling problemidir. Galin
ilk 6nca bullingin ns olduguna aydinliq gatirak. UNICEF - o gors bulling usaqlarin incidilmasins sabab
olan ixtiyari vo tokrar olaraq térodilmis aqressiv davranigdir. Bulling - qars: torofin al¢aldilmasidir,
tohqir olunmasidir, ona qarsi yonalmis hor ciir agressiv davranigsdir.Burada hom fiziki, ham psixoloji,
emosional sferada tosir edocok az dnco qeyd etdiyim davranis niimunslori aiddir. Bullingin bir ¢ox
novlori vardir. Onlara aiddir: kiber bulling, fiziki bulling, sifahi bulling, psixoloji bulling, sosial bulling
Vo S.

Bullings biz har yerds rastlasiriq: evds, moktobds, avtobusda, parkda, yolda va s. Bu zaman
yaslilarin hamin voziyyats etinasiz yanagsmasinin sahidi oluruq. Bunun bir ¢ox sababloari olur. Onlardan
biri va an vacib olan1 yaslilarin bu barads molumatsizligidir.

Bullingdan danigarkon biz miitlaq sokilds onun ti¢ torafinin oldugunu geyd etmaliyik.
v Bullingi toradon
v" Bullingin qurbani
v Bullingin sahidlori

Biitiin usaglar bullinglo rastlagirlar: ya qurban, ya toradon ya da sahid qisminda. Bullerlor asasan
ozlorini tosdig etmayo, soxsi tstiinliyiini siibut etmoays ¢aliirlar. Bullingin sahidlori isa ¢ox zaman
qorxurlar ki, agor komok edarsa, 6zlarini do hamin agibat gozlayir. Qrupdan tacrid olunmagdan, tok
galmaqdan qorxurlar. Bullingin qurbani istanilon usaq ola bilor. Lakin bu ciir davranigin qurbani olan
usalar digarlorinden daha ¢ox segilon olurlar. Hans1 usaqlar bullinge moruz qalirlar:

v' cavab qaytara bilmoyon usaqlara;
fiziki cohotdon giizsiiz olan usaqlar;
iimumi qaydalara tabe olmayan usaqlar;

davraniglarinda vo xarici goriintislorinds forglilik olan usaqlar;

NRNERNERN

gapali usaqglar vo s.

Misllimlor do 6z siniflorinds bu ciir hallarin bas vermomoasi {iglin biitiin sagirdlorine fordi
yanagmali, onlarda bag veroan kigik doyisikliyi sezmalidir. Bu ciir hallarin qarsist alinmasa usagi
intahara bels s6vq eds bilar. Ona géra do ham valideyn, hom miisllimlar, hom usaglar, bir s6zls biitiin
comiyyat birga ¢alismalidir. Yani comiyyatds har hansi bir hadiss bas verirsa ona bigans qgalmamalidir.
Ancag o0 zaman istadiyimiz noticani ala bilorik.

Acar sozlar: bulling, moktob, usaq, davranig, miiallim, valideyn

ABSTRACT

The modern psychology investigates some problems, that one of them is bullying. Bullying is
unwanted and aggressive behavior. This behavior is repeated, or has the potential to be repeated, over
time.

When we are speaking about the bullying we must note that it is has three sides
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e creator of the bullying (who bullied others)
e victims of the bullying (who are bullied)
o witnesses of the bullying (bystanders)

Bullying can affect everyone - those who are bully, who are bullied, and who witness bullying.
Bullying is linked to many negative outcomes including impacts on mental health.

Kids who are bullied are feels: depression, anxiety, sadness, loneliness, loss to interest in
activities, problems in sleeping and eating, health complaints, do not want to go to school and etc.

Kids who bully are more likely to abuse alcohol and another drugs in adolescence, get into
fights, they may come from the family where there is bulling, aggression, or violence at home ant etc.

Kids who witness bullying are more likely to have increased mental health problems, including
depression, anxiety, the faith to yourself being down, and etc.

We may say some ways for helping to the kids: tell an adult to teachers or parents, avoid the
bully and use the buddy system, hold the anger, talk about it and etc.

In school the teacher must feel little change happening in his or her pupils.  Although Kids
who are bullied at risk the suicide. For this everybody must be preoccupied.

Keywords: bullying, school, child, behavior, teacher, parent
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SAGLIK HiZMETLERINDE KALITE YONETIMINi ETKILEYEN FAKTORLER
FACTORS AFFECTING QUALITY MANAGEMENT IN HEALTH SERVICES

Nilgun ULUTASDEMIR

Assoc. Prof. Dr., Giimiishane University, Faculty of Health Sciences, Department of Health
Management, Giimiishane, Tiirkiye

ORCID ID: 0000-0002-2231-5236

ABSTRACT

Quality management practice in health institutions is more difficult than in other sectors. Human
resources in healthcare institutions are extremely diverse. In line with the total participation principle of
total quality management, it is necessary to bring together the human resources in many different
segments on the same plane. The high level of specialization, which is especially valid for the health
sector, causes the late training of health personnel. Implementation of total quality is both more difficult
and more necessary in health institutions, which have high functional dependency and are complex by
nature. Because it's about human life. In this context, the zero defect approach within the total quality
management philosophy meets this requirement. We can examine the factors that affect the total quality
in health services under two headings as external and internal factors. Total quality management direct
competition in healthcare institutions does not provide an advantage. State hospitals are in a competition
for quality certification, which improves service delivery. Competitive advantage in the public sector
manifests itself in service delivery. From the point of view of the service user, when the reasons for
choosing the hospital are examined, there are priorities such as private health insurance/SGK contracted
hospital, the quality of the physician, being a reference physician, and being close to transportation.
Implementation of total quality management in the health sector does not increase job stress. The same
is true for the health sector, the service is a whole, so the service is evaluated together with the service
provider. This is why work-related stress is increasing in service industries. However, when the TQM
philosophy is not fully understood, documentation processes increase the workload and can create stress.
It is emphasized that the philosophy of continuous improvement known as kaizen in the literature causes
the control and supervision over the employees to increase and accelerates the already intense work
tempo. Total quality management does not provide a direct competitive advantage in health institutions.
From another point of view, it is a fact that it increases supervision and control, but it should be
emphasized that it is not the management that performs the control. Service providers monitor each
other during the process, which allows for immediate intervention and to prevent irreversible
consequences, which are especially true for the health sector. Supervision of the administration can
cause stress and low motivation. For this reason, it is ideal for the units to inspect themselves during the
process and for the administration to detect its presence only when necessary.

Keywords: Health services, Total quality management, Administration, Health worker

OZET

Saglik kurumlarinda kalite yonetimi uygulamasi diger sektorlere gore daha zordur. Saglik kurumlarinda
insan kaynagi son derece cesitlilik gosterir. Toplam kalite yOnetiminin toplam katilim ilkesi
dogrultusunda ¢ok farkli segmentteki insan kaynagini aym diizlemde bulusturmak gereklidir. Ozellikle
saglik sektorii icin gecerli olan yiiksek uzmanlagsma seviyesi saglik personelinin geg yetismesine neden
olur. Fonksiyonel bagimlilig1 yiiksek ve yapisi geregi karmasik kurumlar olan saglik kurumlarinda
toplam kalite uygulamasi hem daha giigtiir hem de daha gereklidir. Ciinkii s6z konusu insan hayatidir.
Bu baglamda toplam kalite yonetim felsefesi icerisinde yer alan sifir hata yaklasimi bu gerekliligi
kargilar niteliktedir. Saglik hizmetlerinde toplam kaliteyi ektileyen faktorleri dig ve i¢ faktorler olarak
iki baslikta inceleyebiliriz. Toplam kalite yonetimi saglik kurumlarinda dogrudan rekabet avantaji
saglamaz. Devlet hastaneleri kalite belgesi almak i¢in bir rekabet i¢erisindedir bu da hizmet sunumunda
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iyilesmeyi saglar. Kamu sektoriinde rekabet avantaji hizmet sunumunda kendini gosterir. Hizmeti
kullanan agisindan ise hastalarin hastane tercih sebeplerini incelendiginde onceligin 6zel saglik
sigortasi/sgk anlagmali hastane olmasi, hekimin kalitesi ve referans bir hekim olmasi, ulasimin yakin
olmas1 gibi oncelikler yer almaktadir. Toplam kalite yonetiminin saglik sektdriinde uygulanmasi is
stresini artirmaz. Saglik sektorii icin de ayni durum gegerlidir hizmet bir biitiindiir bu ylizden hizmet,
hizmeti sunanla birlikte degerlendirilir. Hizmet sektorlerindeki ise bagl stresin artis nedeni budur.
Ancak TKY felsefesi tam olarak kavranamadiginda dokiimantasyon islemleri is yiikiinii artirir ve buna
bagl stres olusturabilir. Literatiirde kaizen olarak bilinen siirekli gelisim felsefesinin calisanlarin
izerindeki kontroliin ve denetimin artirilmasina neden oldugu, zaten yogun olan is temposunu daha da
hizlandirdig1 tizerinde durulmaktadir. Toplam kalite yonetimi saglik kurumlarinda dogrudan bir rekabet
avantaji saglamaz. Bir diger agidan denetimi ve kontrolii artirdig1 bir gercektir fakat burada denetimi
yapanin yonetim olmadig1 lizerinde durulmasi gerekir. Hizmet sunuculan siire¢ icerisinde birbirini
denetler bu durum aninda miidahaleye ve 6zellikle saglik sektorii icin gecerli olan geri doniisii olmayan
sonuglar1 engellemeye olanak saglar. idarenin denetimi strese ve motivasyon diisiikliigiine neden
olabilir. Bu yiizden siire¢ igerisinde birimlerin kendi kendini denetlemesi idarenin sadece gerekli
durumlarda varligini sezdirmesi ideal olandir.

Anahtar kelimeler: Saglik Hizmetleri, Toplam Kalite Yo6netimi, Yonetim, Saglik ¢alisani

GIRIS

Kalitenin 6nemini, genellikle gerek saglik kurumlari ve gerekse hastalar onun yoklugundan kaynaklanan
hayal kirikliklarina diistiiklerinde, gereksiz zaman kaybina ugradiklarinda ve liizumsuz maliyetlerle
kars1 karsiya geldiklerinde daha iyi anlarlar. Kalite, giiniimiizde saglik kurumlarinin temel giindem
maddelerinden biridir. Saglik hizmeti sunan kuruluslardan gittikge daha kaliteli ve daha ucuz hizmet
sunmalar talep edilmektedir. Saglik bakim endiistrisindeki degisiklikler, yeni diizenlemeler, artan
rekabet ve tiliketicilerin baskis1 karsisinda saglik kuruluslar1 daha maliyet-etkili, daha yiiksek kaliteli
hizmet sunmanin yollarini aramaktadir (Anadolu Universitesi Yayinlari, 2013).

Kalitenin iyilestirilmesi ve gelistirilmesi hastaneler acisindan 6nemli bir gorev haline gelmistir.
Kalitenin ¢ekici 6zelliklerinden birisi onun pozitif yonlii olmasidir. Gergekte hi¢ kimse kaliteye karsi
degildir, herkes kalite ister. Ancak kaliteden ne kastedildigi o kadar acik ifade edilmez. Kaliteden s6z
etmek her tiirden firmada ve orgiitlerde cazibe tasir ve sik kullanilan onur verici bir terimdir. En genis
anlamda kalite, {iriin ya da hizmetin bir 6zelligidir.

Toplam kalite yonetiminin saglik sektdriinde uygulanmast is stresini artirmaz. Emek yogun sektorlerde
caliganlar direkt olarak tiiketicilerin denetimi altindadir. Saglik sektorii icin de ayni durum gegerlidir
hizmet bir biitiindiir bu yiizden hizmet, hizmeti sunanla birlikte degerlendirilir. Hizmet sektorlerindeki
ise bagli stresin artig nedeni budur. Ancak TKY felsefesi tam olarak kavranamadiginda dokiimantasyon
islemleri i yilikiinii artirir ve buna bagli stres olusturabilir.

Toplam kalite yonetimi saglik kurumlarinda dogrudan bir rekabet avantaji saglamaz. Toplam kalite
yonetimi uygulamasinin sagladigi rekabet avantaji kamu ve 6zel sektorde farklilik gosterir. Kamu
hizmetlerindeki nicelik-nitelik ikilemi uygulamanin farklilik gostermesindeki temel nedendir. Kamu
sektoriindeki saglik hizmetlerinde talep fazlasi bulunmaktadir ve bu talep siirekli artmaktadir. Olusan
bu talep fazlast hizmeti kullananlarin istedigi kalitede hizmet almasini giiclestirmektedir. Saglik
personeli sayisindaki artis ile niifus artig1 arasindaki dengesizlik var oldugu siirece bu kaliteli hizmet
ihtiyacinin karsilanmasi giictiir. Kamu sektoriinde rekabet avantaji hizmet sunumunda kendini gosterir.
Devlet hastaneleri kalite belgesi almak i¢in bir rekabet i¢erisindedir bu da hizmet sunumunda iyilesmeyi
saglar. Hizmeti kullanan agisindan ise hastalarin hastane tercih sebeplerini incelendiginde dnceligin 6zel
saglik sigortasi/sgk anlagmali hastane olmasi, hekimin kalitesi ve referans bir hekim olmasi, ulagimin
yakin olmasi gibi 6ncelikler yer almaktadir. Kalite hastanin hastane se¢iminde 6n siralarda yer alan bir
kriter degildir. Bir hastanenin akredite olmasi ya da toplam kalite yonetimini miikemmel sekilde
uygulamasi hastaneye dogrudan bir rekabet avantaji saglamaz. Toplam Kalite uygulamasinda isletmenin
misyonu, vizyonu ve politikasini belirlemek yoneticinin ve liderin en énemli gérevlerinden biridir. Bazi
kuruluslarda iist yonetimin hedef, misyon ve vizyon yetersizligi TKY uygulamalarinda basarisizliga
neden olan en 6nemli faktdrlerden biridir (Yatkin, 2003).
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KALITE KAVRAMI

Kalitenin evrensel olarak kabul edilen bir tanim1 bulunmamakla birlikte, ¢esitli tanimlarin ortak dgeleri
vardir:

« Kalite, miisteri beklentilerini karsilamay1 veya agmay igerir,
« Kalite dinamiktir,
« Kalite iyilestirilebilir.

Kalite kavrami zaman icinde siirekli gelismektedir. Is hayatinda kalmak ve varligini siirdiirmek
icin, liretim ve hizmet endiistrileri uzun zamandir miisteri beklentilerini karsilamanin daha iyi yollarim
bulmaya ugrasmaktadir. Saglik bakim profesyonelleri “Oncelikle zarar verme” ilkesine gore
caligmaktadir. Bunu gerceklestirmek i¢in, hasta bakiminin yeni ve daha iyi yollarint bulmak hep bir
oncelik olmustur. Amag —kaliteli tirtinler ve hizmetler- biitiin endiistrilerde ayni olmakla beraber, saglik
hizmetlerinde bu amacin gerceklestirilmesinde kullanilan yontemler, diger endiistrilerden biraz farkli
sekilde geligmistir. Bu baglamda; Donabedian, Maxwell, Ovretveit, Amerikan Tabipler Birligi, ABD
Tip Enstitiisii tarafindan yapilan tanimlar ve endiistriyel kalite tanimi incelenmektedir. Daha sonra,
endiistriyel kalitenin gelisiminde ncii yazarlar ve diistiniirler olarak kabul edilen Shewhart, Deming,
Feigenbaum, Juran, Crosby ve Ishikawa’nin katkilar1 agiklanmaktadir. Saglik hizmetlerinde kalitenin
gelisimi de agiklandiktan sonra kalite iyilestirmede yoneticinin rolil izerinde durulmaktadir (Anadolu
Universitesi Yaymlar1, 2013). Modern kalite anlayisinin kalite kontroliinden, toplam kalite ydnetimine
gecirdigi evrimler, aslinda yonetim biliminde yasanan evrimler ile paralel bir seyir izlemektedir.
TKY de “Misteri Odaklilig1”, “Miisteri Tatmini” kavramlar1 6n plana ¢ikmistir (Yiriitiicii, 2003).

SAGLIK HiZMETLERINDE KALITE YONETIMINi ETKILEYEN FAKTORLER
1. Dis Faktorler
e Teknolojik Degisim ve Yonetim - Cevre Mliskisi

Kiiresellesmekte olan diinyada teknoloji alaninda yasanan akil almaz gelismeler yeni yonetim
anlayislarina, yeni tiiketici profillerine, pazar alanlarina dek pek ¢ok alan iizerinde etkisini gdstermistir.
Teknoloji alaninda yasanan gelismelere paralel olarak insanlarm bulunduklar yerden baska bir yere
oldukga kisa bir zaman diliminde ve kolaylikla ulasabilmeleri saglanmis olup bu duruma paralel olarak
daha 6nce ulasamadiklari yerleri de yasam alani haline getirmelerini saglamistir. Belirtilen bu hususlar
saglik bakiminda bulagic1 hastaliklarini yayilmasma da zemin hazirlamistir. Dogal yasam alanlarina
yerlesilen ¢esitli hayvanlar ara konak olarak farkli organizmalara ev sahipligi yapmakta olup bunlar da
mikrop tiirlerinin farklilasarak yeni hastaliklara davetiye ¢ikarmaktadir. Hayvan ve insanda ayr ayri
bulunan viriisler birlesip degisim gegirdiginde hayvanlarin isimlerine gore adlandirilmakta olup bunlar
Insanlar i¢in &ldiiriicii hale gelebilmektedir.

Yakin zamanda yasanmig olan domuz gribi, kus gribi gibi salgin hastaliklarin diinya genelinde
¢ok sayida kisinin yagsamini yitirmesine yol agtig1 bilinen bir gercektir. Bu tarz salgin hastaliklarin hizli
bir sekilde yayilmas1 DSO'yii harekete gecirmistir. Bilim adamlari ortaya ¢ikabilecek olan tablolar i¢in
gelismekte olan teknolojiyle laboratuvar ortaminda ¢esitli testler yapmakta ve biitiin durumlart dikkate
almaktadir. Hizmet sektoriinde, bilhassa da saglikta teknoloji son derece hassas degerler iizerine insa
edilmigtir. Tan1 ve yeni tedavi yontemlerinin 01USturulmasinda her ne kadar teknoloji son derece
onemli bir rol oynasa da teknoloji kullananin insan oldugu akildan ¢ikarilmamalidir. Bu durum saglk
kurum ve kuruluslarinda yonetici konumundakiler tarafindan dikkate alinmali ve bu baglamda da
caliganlara yonelik hizmet i¢i egitimler verilmelidir (Kirag, 2016).

o Ekonomik Sartlar, Mali Kaynaklar

Ekonomi sosyal belirleyicilerin biiyiik boliimiinii etkilemekte olup bunlar saghk kurum ve
kuruluslarinda maddi sikintilar, kamuda saglik i¢in ayrilan payda diisiis seklinde drneklendirilebilir.
Kisiler lizerinde ise bu etki sosyal belirleyicilerin neden oldugu fiziksel ve psikolojik sorunlar seklinde
ortaya ¢cikmaktadir (Belek, 2010).
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Anayasa ile belirlenen egitim, saglik, konut hakki gibi gdrevlerin devlet tarafindan uygun
oncelikleri dikkate alinarak mali kaynaklarin yeterliligi noktasinda yerine getirmekte olup bu nedenle
de ekonomik kosullar son derece dnemlidir. Buna karsin 6zel sektorde ise ekonomi, enflasyon ve issizlik
gibi hususlar piyasa tlizerinde dogrudan etkiye sahip olup bu durum hastaneye miiracaat sayisini
etkilemektedir. Ekonomik ve saglik birbirlerini karsilikli olarak etkilemektedir. Iyi ekonomi beraberinde
saglikli bireyleri getirir. Saglikli bireyler sagliksiz olanlardan daha verimli ve etkin ¢aligsmakta, stres ile
cok daha iyi basa ¢ikmaktadir. Buna karsin kotii ekonomiye bagli olarak kisilerin ruhsal sagliklari
bozulmakta olup bu da 6zellikle tiitiin, alkol ve madde bagimliliginda artisa yol acarak sagligi tehdit
etmektedir (Karadag vd. 2009).

Maddi sikint1 igerisinde olanlar tedavi edici, 6zellikle de koruyucu saglik hizmeti almayi erteleme
egiliminde olmaktadirlar. Bu durum da uzun donemde son derece 6nemli saglik problemlerine yol
agmaktadir.

e Hiikiimet ve Altyap:

Saglik hizmetlerinin adil ve siirdiiriilebilir olmasinda diger sosyal haklardaki gibi siyasal bir taraf
s0z konusudur. Saglik politikalar1 bu amagclara paralel olarak islev gérmektedir. Bununla birlikte politika
ve kalite birbirleriyle ters diisen kavramlardir. Politika ¢abuk sonu¢ almayr ve Once ideolojinin
isteklerini karsilamayr on goriir. Kalite ise, yavas ama siireklilik ve rasyonel-bilimsellik ister
(Yolcuoglu, 2001).

TKY'nin uygulanmasinda siyasi olusumun yani sira kiiltiir belirleyici olarak rol oynar. Ozel ve
kamu sektorlerinin her ikisi i¢in hiikiimetler tarafindan gerekli olan altyap1 olusturulmak durumundadar.
Kamuda siyasal olusum 6zel sektore kiyasla kendini ¢cok daha fazla gdstermektedir. Fakat 6zel sektoriin
siyasal 6zglirliik alan1 her kadar ¢ok genis olsa da hiikiimetler kanun ve diizenlemeler ile vatandaslari
koruyacak olan kurallar1 belirlerler.

2. I¢ Faktorler
e Personelin Motivasyonu ve Orgiit Kiiltiirii

TKY'nin hizmet sektoriinde uygulanmasi hizmetlerin emek yogun olmalar1 ve stoklanamamalari
gibi sebeplerden otiirli diger sektorler ile karsilagtirildiginda ¢ok daha giigtiir. Saglik kurumlarindaysa
islerin kompleks olmasi, ¢alisanlarin her birisine diisen kalite paymin artmasina yol agmaktadir. Emek-
yogun firmalarda hizmetlerin sunumu ve alinan hizmetler bir biitiin olarak degerlendirildiginden
bilhassa 6zel saglik kuruluslarmin karlilik amaclarini gergeklestirebilmek adina ise yonetimin
calisanlarinin memnuniyet diizeylerini artirmalart gerekir. Konuyla ilgili olarak gerceklestirilen bazi
caligmalarda maddi 6diil verilmesinin yan1 sira ¢alisanlarin yonetime dahil olmalari, takdir edilmeleri
ve kendilerini ¢aligmakta olduklari isletmeye ait hissetmelerinin de 6nemli motivasyon kaynaklarindan
oldugu belirtilmistir (Kirag, 2016). TKY, calisanlarin iizerinde durduklar1 6nemli konular arasinda yer
alan is giivencesini de saglar. Ge¢cmis yillarda gergeklestirilen pek ¢ok verimlilik ¢aligmasi bilhassa
sendikalara bagl olarak ¢alisanlarin isten atilmalarina yol agmustir (Simsek, 2007).

Caligilan isletmenin kiiltiirii, isletme biinyesinde ¢alismakta olanlarin ortak amag, tutum-davranig
ve deger yargilar1 gibi pek c¢ok faktdriin birlesimiyle ortaya ¢ikmaktadir. Orgiit kiiltiiriiniin
belirlenmesinde kisilerin kendisi dogrudan etkiye sahip Oldugundan olusturduklar1 kurallara bagl
davranirlar. Bu nedenle de TKY ilkeleri arasinda yer alan liderlik isletmelerde daha etkin olarak
kullanildiginda isletmelerin Performansi da dogal olarak artar. Orgiit kiiltiirii, kisilerin 6rgiit biinyesinde
iistlenmis Olduklari rollerini agikga belirlemelerine katkida bulunur. Orgiit kiiltiiriiniin dogru bir sekilde
olusturulmasi halinde orgiitsel baglilik, orgiitsel giiven ve kuvvetli iletisim de saglanmis olur (Kirag,
2016).

e Makine ve Techizat

Kaliteye dair beklenti artisi ve yasanan hizli degisim farkli techizat ve makine iiretilmesine ve
kullanilmasina sevk etmektedir. Makinelesme beraberinde verimliligi getirirken iiretim maliyetlerinde
de diisiis saglar. Giiniimiizde hastanelerde MIR, ultrason tekniklerinin daha ileri agamasi olan renkli
doppler, anjiografi ve réntgen gibi pek ¢ok makine s6z konusudur (Kirag, 2016).
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e Modern is Metotlar:1 ve Yonetim Bicimleri

Hastaliklarin tedavisinde kullanilmakta olan yontemlerde yasanan degisimler ve yenilikler ve
bunlara bagl olarak hastalarin talep ve beklentilerinde meydana gelen hizli degisime uyum saglama,
zorlu rekabete uyum saglayabilme, teknolojinin saglik alaninda etkisini gostermesinin bir sonucudur.
Saglik kurum ve kuruluglar1 yagsanan hizli degisime uyum saglayabilmek adina mevcut kaynaklarini en
verimli ve etkin olarak kullanabilmelerini saglayan yonetim tekniklerine gerek duyarlar. Modem is
yontemleri c¢alisanlarin ¢alisma diizenlerini, sergilemis olduklar1 hareketlerini, isyeri diizenini,
makinelerin kullanim sekillerini, etkililik ve verimlilik ¢ercevesinde oldukca genis bir yelpazede ele
alarak gergeklestirilmekte olan islerin kalitesinde artig1 hedeflemektedir. Modern is yontemleri siireci
incelemek suretiyle isler i¢in gerekli olan zaman belirlemekte, bu baglamda da gereksiz olan islemlerin
stirecten ¢ikarilmalarini saglamaktadir. Modem is yontemleri TKY'deki siire¢ kontroliiyle ayni amaci
giitmektedir. Gereksiz olan islerin siiregten uzaklastirilip maliyetlerin diisliriilmesini ve verimlilik
artisin1 saglar. Bu yontem saglik kurum ve kuruluslarinda bekleme siiresinin uzunluguna dair
incelemelerde de kullanilabilir. Ayn1 zamanda ¢ogunlukla 6zel hastaneler gibi laboratuvar ve radyoloji
verimlerinin birbirine yakin oldugu kurum ve kuruluslarda dikkat ¢eken bir yontemdir. Hastaliklarin
tanisinda ¢ogunlukla birlikte istenmekte olan tetkiklerin hastalari hastanede dolastirmamak igin son
derece giizel bir Sekilde tasarlandig1 diisiliniilebilir. TKY diisiincesinin diger yonetim yaklasimlarina
kiyasla daha katilimc1 ve demokratik olmasi da kalitenin artirilmasinda son derece énemli rol oynar
(Kirag, 2016).

Yonetim tarzi ve uygulamalar, oOrgiitsel tasarim, personel politikasi, is tasarimi islemlerin
planlanmasi ve kontrolii, bakim ve satin alma politikalari, sermaye maliyetler, sermaye kaynaklari, biitce
sistemleri ve maliyet kontrol teknikleri {izerinde etkilidir. Bu diisiinceden hareketle TK Y'nin entegre bir
faaliyet oldugu yargisina ulasilabilir. Kamu sektoriinde var olan biirokrasi ¢alisanlarin gorev ve
sorumluluklarini en ince ayrintisina kadar belirlemistir. Kamudaki is giivencesi bu biirokrasi nedeniyle
stire¢ icerisindeki calisanlarin gorev ve sorumluluktan kagma davranigi olarak kendini gosterir.
Biirokratik organizasyon icerisinde yer alan ¢alisanlarin gerekli yasal diizenlemeler ve giiclii bir siyasi
irade ile yenilenmesi ve toplam kalite yonetimine uygun yapiya getirilmesi gerekir (Kirag, 2016).

SONUC

Saglik kurumlarinda kalite yonetimi uygulamasi diger sektorlere gore daha zordur. Saglik kurumlarinda
insan kaynagi son derece g¢esitlilik gosterir. Toplam kalite yonetiminin toplam katilim ilkesi
dogrultusunda ¢ok farkli segmentteki insan kaynagimi aym diizlemde bulusturmak gereklidir. Ozellikle
saglik sektorii i¢in gegerli olan yiiksek uzmanlagma seviyesi saglik personelinin ge¢ yetismesine neden
olur. Fonksiyonel bagimlilig: yiiksek ve yapisi geregi karmasik kurumlar olan saglik kurumlarinda
toplam kalite uygulamas1 hem daha giictiir hem de daha gereklidir. Ciinkii s6z konusu insan hayatidir.
Bu baglamda toplam kalite yonetim felsefesi icerisinde yer alan sifir hata yaklagimi bu gerekliligi
kargilar niteliktedir. Literatiirde kaizen olarak bilinen siirekli geligsim felsefesinin ¢aliganlarin iizerindeki
kontroliin ve denetimin artirilmasina neden oldugu, zaten yogun olan is temposunu daha da hizlandirdig
iizerinde durulmaktadir. Toplam kalite yonetimi uzun vadede etkili bir yonetim felsefesidir kiigiik kii¢iik
adimlarla siirekli gelismeyi 6n goriir. Gelismeler sigcrama seklinde olmadigi i¢in is temposuna artirmaya
yonelik stres yaratabilmesi pek miimkiin degildir. Bir diger acidan denetimi ve kontrolii artirdigi bir
gercektir fakat burada denetimi yapanin yonetim olmadigi iizerinde durulmasi gerekir. Hizmet
sunucular siire¢ igerisinde birbirini denetler bu durum aninda miidahaleye ve 6zellikle saglik sektorii
icin gecerli olan geri doniisii olmayan sonuglari engellemeye olanak saglar. idarenin denetimi strese ve
motivasyon diisiikliigline neden olabilir. Bu yiizden siire¢ icerisinde birimlerin kendi kendini
denetlemesi idarenin sadece gerekli durumlarda varligini sezdirmesi ideal olandir.
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ABSTRACT

Having overcome the War of Independence with limited resources, realized the secular structuring of
the republican order, the transition to democracy, in one of the geopolitical and difficult regions of the
globe, and internalized Atatiirk's revolutions, Turkey is a nation that has passed the test of change. At
this point, the source of raising the quality of life of the society should be seen in the synergy of
contemporary Total Quality Management. Total Quality Management applications are the resources we
can benefit from while determining our place in the new world order. Significant changes have emerged
in the management structure of large-scale industrial establishments in Turkey with the years 1990-111.
It is seen that the modern management approach has started to be widely used instead of the traditional
management approach in industrial establishments. In this modern management approach, the concepts
of "quality” and "human resources"” have been used prominently instead of the concepts of "profit" and
"production resources". Modern management methods emphasize the importance of human resources
as well as physical resources in achieving certain goals of the enterprise. With the 1980s, the opening
of the economy through liberal policies in Turkey made it a necessity for industrial organizations to
adapt to the competitive conditions in international markets. Turkey's entry into the customs union in
1996 further accelerated this process. Modern management methods have become so popular in the
second half of the 1990s that they are not only limited to private sector organizations, but also started to
become widespread in the public sector, especially in municipalities, hospitals and educational
institutions. Quality is not a technical issue; It is the job of loving people, loving employees, loving your
customers, loving what you do. When emotion is involved, attachment and dedication also come into
play, so Total Quality Management. is more of a people-oriented approach than being customer-
oriented. In the 1990s, human resources management departments began to replace the existing
personnel directorates in large companies in Turkey. This new generation of managers has the
knowledge to closely follow international developments, communication tools such as the web, and
information resources such as benefiting from national and international consultancy firms that are
experts in the education and training of modern management methods. As a technical term, the concept
of "quality" covers all the processes related to the relations of the companies with the suppliers, in-house
production processes, group-intensive improvement studies, research and development activities,
marketing channels, sales dealers, after-sales services and determination of customer demands. Today,
our country is facing a political and social reform process. We are at a crossroads opening up to renewal
and restructuring in every field by reviewing the old ways of working and management. The entry of
Total Quality Management into the Budget Law and the acceptance of Total Quality Management. as
a guide by the Ministry of National Education and the Ministry of Labor are the leading reflections of
the reform process that started in the public sphere in Turkey. If we can disseminate and sustain the
examples of change Turkey needs, the reform process in question will be successful.

Keywords: Total quality management, Management style, Reform

OZET

Kurtulus Savasini sinirh kaynaklarla asan, Cumhuriyet diizeninin laik yapilanmasini, demokrasiye
gecisi, yerkiirenin jeopolitik, zor bolgelerinden birinde gergeklestiren, Atatlirk devrimlerini 6ziimseyen
Tiirkiye, degisim sinavlari vermis bir ulustur. Bu noktada sonra, toplumun yasam Kkalitesini
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yiikseltmenin kaynagi, cagdas Toplam Kalite Yonetiminin sinerjisinde goriilmelidir. Yeni diinya
diizenindeki yerimizi tayin ederken yararlanabilecegimiz kaynak TKY uygulamalaridir. Tirkiye'de
1990 111 yillar ile birlikte biiyiik 6lgekli sanayi kuruluslarinin yénetim yapisinda 6nemli degisiklikler
ortaya c¢ikmistir. Sanayi kuruluglarinda geleneksel yonetim anlayiginin yerine modem ydnetim
anlayisinin yaygin bir sekilde kullanilmaya baslandig1 goriilmektedir. Bu modem yo6netim anlayisinda,
"kar" ve "iiretim kaynaklari” kavramlar1 yerine "kalite” ve "Insan kaynaklari” kavramlari belirgin bir
sekilde kullanilmaya baglanmistir. Modem y&netim metotlari isletmenin belirli hedeflere ulasmasinda
fiziksel kaynaklar kadar insan kaynaklarimin da 6nemini vurgulamaktadir. 1980'li yillar ile birlikte
Tiirkiye'de liberal politikalar yoluyla ekonominin disartya acilmasi sanayi kuruluslarinin uluslararasi
piyasalardaki rekabet kosullarina uyum saglamasini bir zorunluluk haline getirmistir. 1996 yilinda
Tiirkiye'nin glimriik birligine girmesi bu siireci daha da hizlandirmistir. Modem ydnetim metotlari
1990 yillarin ikinci yarist itibartyla o kadar ¢ok popiiler hale gelmistir ki yalmizca 6zel sektor
kuruluslan ile sinirli kalmamis basta belediyeler, hastaneler ve egitim kurumlart olmak {izere kamu
sektoriinde de yayginlasmaya baslamustir. Kalite teknik bir konu degildir; Insan1 sevme, ¢alisan1 sevme,
miisterini sevme, yaptigin isi sevme isidir. Isin i¢ine duygu girdigi zaman, baglanma ve adanma da
girer, bu nedenle TKY, miisteri odakli olmaktan O6te, insan odakli bir anlayistir. 1990'li yillarda
Tirkiye'de biiyiik firmalarda daha 6nce var olan personel miidiirliiklerinin yerini insan kaynaklar1
yonetimi boliimleri almaya baslamistir. Bu yeni yonetici kusak uluslararasi gelismeleri yakindan takip
edebilecek bilgi donanimina, web gibi iletisim araglarina ve modem yonetim metotlarinin egitimi ve
ogretimi konusunda uzman olan ulusal ve uluslararasi danismanlik firmalarindan yararlanma gibi bilgi
kaynaklarina sahiptir. Teknik bir terim olarak "kalite” kavrami firmalarin geri baglantilarini yaptigi
tedarikgilerle iligkilerini, firma i¢i iiretim siireglerini, grup yogunluklu iyilestirme Caligmalarini,
arastirma gelistirme faaliyetlerini, pazarlama kanallarini, satig bayilerini, satis sonrasi hizmetleri ve
miisteri taleplerinin belirlenmesi ile ilgili siireclerin tiimiinii kapsamaktadir. Bugiin, {ilkemiz siyasal ve
sosyal bir reform siireciyle kars1 karsiya durumdadir. Eski Calisma ve yOnetim bigimlerini gdzden
gecirerek her alanda yenilenmeye, yeniden yapilanmaya agilan bir kavsak noktasindayiz. Toplam Kalite
Yonetiminin Biitce Kanunu'na girisi, Milli Egitim Bakanligi'nin ve Calisma Bakanliginin TKY'yi rehber
olarak kabul etmesi, Tiirkiye'de kamusal alanda baslayan reform siirecinin Oncii yansimalaridir.
Tiirkiye'nin ihtiya¢ duydugu degisim orneklerini yayginlastirabilir ve siirdiiriilebilir hale getirirsek s6z
konusu reform siireci bagariya ulagacaktir.

Anahtar kelimeler: Toplam Kalite yonetimi, Yonetim sekli, Reform

GIRIS
Toplam kalite yonetimi (TKY) orgiitlerde kalitenin artirilmasina yonelik bir yonetim anlayisidir. TKY,
diinya genelinde en genis kiiresel tirmanigi meydana getirmekte olup bu kadar énemli bir yonetim

anlayisiyla ilgili cok sayida farkli goriis ve tanim s6z konusudur. Bu farkliliklarin da genel olarak sektor
farkliliklarindan ileri geldigi soylenebilir (Kaygin, 2012).

TKY'deki temel amag tliketici ihtiyaclarinin belirlenmesi ve bu yonde hatasiz ¢ikti saglanarak
memnuniyetin saglanmasidir. TKY ile tiiketici talep ve ihtiyaglar1 belirlenirken yalnizca igerisinde
bulunulan zamanm degil gelecekte tiiketicilerin ne tiir ihtiyaglari olacagmi da belirlenmeye
caligilmaktadir. Diger bir agidan ele alinacak olursa TKY diisiincesinde miisteri memnuniyetini
saglamaya iligkin kaliteli {irlin ve hizmet yaratma cabasini birka¢ kisinin omuzlarina yiiklemekten
ziyade herkesle Paylagsmaya calisilir. Bu nedenle de bireysel olarak gergeklestirilmez, bir grup
etkinligidir (Yas, 2009).

Toplam kalite yonetimi uzun donemde tiiketicilerin tatmin olmalarini basarmay1, kendi ¢alisani ve ayni
zamanda toplum i¢in avantajlar elde edilmesini amaglayan bir yonetim anlayist olup adindan da
anlasilacagi iizere kalite iiretimine yogunlagsmakta ve biitiin ¢alisanlarin katilimi esasina dayanmaktadir
(Efil, 2003). TKY c¢alisanlar, miisteriler tedarikgiler, ortaklar, bayiler vb. pek ¢ok paydasin memnun
olmalarini baz alan, liriin veya hizmetin orgiitsel proses, sistemlerin tasarimi ve her daim iyilestirilerek
beklentilerin iistiinde olmasini amaglayan bir yonetim anlayigidir (Wilkison, 1992).
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TKY bir isletmede ger¢eklesmekte olan biitiin siireclerin, faaliyetlerin her daim iyilestirilmesi ve orgiit
biinyesindeki bitiin ¢aliganlarin aktif katilim ile misteriler, ¢alisanlar ve toplumun memnun edilmek
suretiyle kar elde edilmesi seklinde ifade edilebilir (Oren, 2002).

TKY'yi; insana deger veren, motivasyonun para disinda yollar ile de saglanabilecegi diisiincesine sahip
olan, insanlar birbiriyle yarigtirmayip takim ruhunu tesis eden, icretlendirme hususunda yasam boyu
istihdami saglayacak bigimde, kidemiyle daha fazla iicret temeline gore maas veren ve ayni iste
uzmanlagsmaktan ziyade rotasyonla is zenginlestirilmesini One ¢ikaran bir sistem olarak
tanimlamaktadir. TKY ile alakali olarak yapilan tanimlamalar ve agiklamalar dikkate alindiginda
TKY'nin son derece kapsamli bir kavram oldugu goriilmektedir. Bu durum TKY ile ilgili ortak bir
tanimin yapilmasini gii¢lestirmektedir (Dogan vd., 2000).

Giliniimiiz zorlu rekabet ortami ve kiiresel Olgekli ekonomik krizler isletmelerin varliklarini devam
ettirmelerini olduk¢a gii¢lestirmis olup TKY bu durumla ilgili olarak igletmelere en fazla katkiyi
saglayan anlayislarin basinda yer almaktadir. Giiniimiiz diinyasinda degisime hizl1 bir sekilde adapte
olan isletmeler rakiplerinden daha avantajli isletmeler olup TKY hizli ve kolay adaptasyonu
sagladigindan igletmelerin iizerinde en fazla durduklar1 yonetim anlayislarindan birisi haline gelmistir
(Yildiz, 2011).

TOPLAM KALITE YONETIMi

Toplam kalite yonetimi kavrami daha oOnce bahsedilen kalite ve toplam kalite basamaklarinin
olugmasinin ardindan ortaya ¢ikmis olan bir yonetim diisiincesidir. 1900'lerde gelismeye baslamis olan
bu yeni yonetim felsefesinde miisterilere sunulmakta olan iiriin ve hizmetlerin kaliteli olma anlayis1
yatmaktadir. Toplam kalite yonetimi herhangi bir 6rgiit biinyesinde yapilmakta olan biitiin faaliyetlerde
tiiketici istek ve taleplerinin karsilanabilmesi i¢in gerekli olan insan, yonetim, yapilan is, iiriin ve hizmet
kalitelerinin sistem dahilinde, orgiit biinyesindeki biitiin ¢alisanlarin katilimlari, hedef ve diislince
birlikleri saglanmak suretiyle ele alinmasini ve gelistirilmesini ifade etmektedir (Simsek, 2002). Ingiliz
standard1 BS7850 toplam kalite yonetimini; bir orgiitiin nceden belirlemis oldugu amag ve hedeflerine
ulagabilmek adina orgiit biinyesindeki insan ve malzeme kaynaklarini en verimli bicimde kullanmasini
amaglayan yonetim anlayis1 olarak tanimlamistir (Maliye Bakanlhig1 Yayinlari, 2004).

Toplam kalite yonetimi genel bir yonetim felsefesidir organizasyonlarin yapisina, amaglarma gore
degiskenlik ve uyum gosterir. Sistemde calisan her birey, dnceden belirlenen ortak hedefleri paylasarak
iiretilen mali ya da hizmeti miisterilerin beklentilerine en yakin diizeyde sunmalidir. Toplam kalite
yoOnetimi, miisteri memnuniyetini isletmelerin varliginin belki de en Onemli sebebi olan "kar”
olgusundan dahi 6nce géren bir yonetim felsefesidir (Pasaoglu, 2011).

Toplam kalite, maliyetleri siirekli diisiirlirken miisteri memnuniyetini kalici sekilde artirmay1 hedefleyen
insan odakl1 bir yonetim sistemidir. Toplam kalite bir orgiitiin basarisinda anahtar rol iistlenen siirekli
degisim siirecine uyum ve egitimi 6n plana ¢ikaran bir yonetim felsefesidir Toplam kalite yonetimi bir
felsefe oldugu kadar orgiitlerin yonetimlerinde kullanilabilecek etkili, basit ve uygulanabilir kural ve
yonergelerdir (Simsek, 2007).

Yeni bir yonetim anlayisi olan bu kavram, dnce sanayide, {iretim sektoriinde ortaya ¢ikmis; iiretilen
malin kalitesinde artig saglaminin yani sira kayiplart ve maliyetleri en aza indirmesi 6zelligi nedeniyle
hizla diger sektorlere yayilmistir. TKY, diger yonetim anlayislarindan farkli olarak mekanik bir
yaklasim olmayip; ¢alisanlarin tiimiiniin beyin giicii, yaraticilik ve deneyimlerinden yararlanma seklinde
bir ig ahlaki anlayigina dayanmaktadir. Bu ¢er¢evede TKY, kurumlarda tiretim siireci, tedarik, yonetim,
tanitim, ¢aliganlar, miisteriler, toplumsal etkiler gibi ekonomik unsurlarin tiimii iizerinde 6zenle duran
ve biitiinsel anlayisa sahip ¢agdas bir yonetim anlayis1 olarak tanimlanabilmektedir. TKY, sistematik,
biitiinsel ve kurumun ilerlemesi i¢in kullanilan kurumsal bir yasam bi¢imi olmaktadir. Bagka bir
ifadeyle, TKY diinya ¢apinda kurumlarda basariyla kullanilan ve bu basarisi1 kanitlanmis bir yonetim
bi¢imidir (Yas, 2009).

TOPLAM KALITE YONETIMININ BASLICA OZELLIiKLERI VE AMACLARI
Toplam kalite yonetiminin baslica 6zellikleri;

- Kalite odakli olmak
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- Miisteri odakli olmak

- Siire¢ odakl1 olmak

- Kalite maliyetlerini hesaplamak

- Deming dongiisiinii bir yonetim modeli olarak kullanmak
- Gergek istatistikleri kullanarak karar vermek

- Siirekli gelisme (Kaizen)

- Hedeflerle yonetim

- Gilinliik yonetime agirlik vermek

- Katilimei yonetim ve grup caligmasi

- Her girdi ve kaynagin kontrolii

- I¢ miisteri kavramu (bir sonraki siire¢ miisterinizdir) ve
- Onlemeye déniik yaklasimdir (Giil, 2011).

Toplam kalite yonetiminin amaci organizasyonda c¢aliganlarin, yoneticilerin, faaliyetlerin, siireglerin,
mal ve hizmetlerin kalitesinin stirekli olarak iyilestirilmesini saglayarak miisteri memnuniyetini
gerceklestirmektir. Organizasyonda toplam kalite ydnetiminin amaci ise miisterilerin isteklerine en
uygun mal ve hizmeti iiretmektir. Nitekim Japon Endiistri Standartlar1 adli kurulus, toplam kalite
yonetimini "miisteri ihtiyaclarina cevap verebilecek iiriin ve hizmetleri ekonomik olarak {iretme sistemi”
tanimlamaktadir (Sahin, 2007).

TKY, organizasyonlarda kalitenin artirllmasini amaglayan bir yonetim felsefesidir. Bu ydnetim
anlayisinda miisterilerin istek ve beklentileri dogrultusunda {iriin ve hizmetlerin kalitesinin yiikseltilmesi
ve verimliligin artirilmast hedefleniyor. Toplam kalite felsefesinde kalite ve verimliligin artirilmasi igin
caliganlarin memnuniyeti, motivasyonu ve Odiillendirilmesi, performans degerlendirme ve Olgme
yontemlerinin kullanilmasi, organizasyondaki hatalarin ve yanlislarin ortadan kaldirilmasi, ekip
calismasina agirlik verilmesi, basarili organizasyonlarin tecriibelerinden yararlanilmasi, stratejik
planlamanin yapilmasi ve benzeri hedefler iizerinde durulmasi gereken 6nemli unsurlardir (Coskun,
2000).

TURKIYE'DE TOPLAM KALITE YONETIiMi

Edwards Deming, ”Uluslarin yoksullugu yapay ve gereksizdir. Dogal kaynaklari olmayan Japonya,
ekonomik iyi ydnetime bor¢ludur. Ulkenin tiimiine bileskelerinin katkida bulundugu bir sistem olarak
bakmasini1 ve sorunlara biitiinsel ¢oziimler aramasini, Japon iist yoneticileri 1950'lerde 6grendiler.”
mesajini vermigtir (Ata Gokce’yle Son Soylesi, 1997).

Kalite, belirli insani degerlerin, duygularin iistiine oturmadigi zaman yasamda hak ettigi yerini
bulamayacaktir. Bir insanin egitilmesi i¢in ihtiya¢ duymas1 ve bu ihtiyaci fark etmesi gereklidir, insanlar
yeniliklere korku ve cekincelerle yaklasirlar; ancak sevgi ve saygiyla biitiin bunlar asilabilir (Arat,
2002).

Kurtulus Savasini sinirli kaynaklarla agsan, Cumhuriyet diizeninin laik yapilanmasini, demokrasiye
gecisi, yerkiirenin jeopolitik, zor bdlgelerinden birinde gergeklestiren, Atatiirk devrimlerini 6ziimseyen
Tirkiye, degisim sinavlart vermis bir ulustur. Bu noktada sonra, toplumun yasam kalitesini
yiikseltmenin kaynagi, cagdas Toplam Kalite Yonetiminin sinerjisinde goriilmelidir. Yeni diinya
diizenindeki yerimizi tayin ederken yararlanabilecegimiz kaynak TKY uygulamalaridir. Tiirkiye'de
1990’11 yillar ile birlikte biiyiik 6lgekli sanayi kuruluslarinin yonetim yapisinda onemli degisiklikler
ortaya c¢ikmistir. Sanayi kuruluglarinda geleneksel yonetim anlayiginin yerine modem ydnetim
anlayisinin yaygin bir sekilde kullanilmaya baslandig1 goriilmektedir. Bu modem yonetim anlayiginda,
"kar" ve "iiretim kaynaklar” kavramlari yerine "kalite” ve "Insan kaynaklar1” kavramlari belirgin bir
sekilde kullanilmaya baglanmistir. Modem yonetim metotlari isletmenin belirli hedeflere ulagsmasinda
fiziksel kaynaklar kadar insan kaynaklarinin da énemini vurgulamaktadir. 1980'li yillar ile birlikte
Tiirkiye'de liberal politikalar yoluyla ekonominin disartya agilmasi sanayi kuruluglarinin uluslararasi
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piyasalardaki rekabet kosullarina uyum saglamasini bir zorunluluk haline getirmistir. 1996 yilinda
Tiirkiye'nin giimriik birligine girmesi bu siireci daha da hizlandirmistir. Modem yo6netim metotlari
1990'h yillarin ikinci yarist itibartyla o kadar ¢ok popiiler hale gelmistir ki yalnizca 6zel sektor
kuruluslart ile sinirli kalmamig basta belediyeler, hastaneler ve egitim kurumlart olmak lizere kamu
sektoriinde de yayginlasmaya baslamistir. Teknik bir terim olarak "kalite” kavrami firmalarin geri
baglantilarin1 yaptig1 tedarikgilerle iliskilerini, firma i¢i iiretim siireclerini, grup yogunluklu iyilestirme
Calismalarini, aragtirma gelistirme faaliyetlerini, pazarlama kanallarini, satis bayilerini, satig sonrasi
hizmetleri ve miisteri taleplerinin belirlenmesi ile ilgili siireglerin tiimiinii kapsamaktadir (Ata Gokge’yle
Son Soylesi, 1997).

Saglik hizmetleri genellikle kamuya ait bir hizmet tiirii olarak algilandigindan toplam kalite yonetiminin
kamu sektoriinde de uygulanabilmesi gerekir. Bu konuda, kamu sektoriiniin yapisindan kaynaklanan bir
dizi uygulama giigliigii s6z konusudur. Bu gii¢liikler su basliklar altinda toplanabilir:

- Toplam Kalite Yonetimi anlayisi, dogasi geregi kamu sektdriine uygun degildir: TKY esas
olarak sanayi ve iiretim sektoriinde ortaya ¢ikmistir. Pazar igin {iretilen fiziksel {iriinlerin nitelikli olmasi
temeline dayanmaktadir. Oysa kamu sektorii fiziksel iiriin iiretmek yerine agirlikli olarak hizmet
sunmaktadir ve pazar kavrami bu sektdr i¢in oldukga yenidir. Pazara mal olarak verilecek olan bir tiriin
sanayide iiretilirken saptanmis bazi standartlara uygun olmasi saglanabilir. Oysa kamunun sundugu
hizmetler, hizmeti alan miisterilerin beklentilerine gore farklilik gosterebilmektedir.

- Kamu sektorii, dogasi geregi TKY uygulamalarina uygun degildir: Bu goriisii savunanlara gore,
kamu sektorii, degisime direngli olmasi, sabit biitcesi nedeniyle performansa deger vermemesi, kamu
yoneticilerinin performans nedeniyle odiillendirilmemesi ve yoneticilerin yonetsel kararlarda 6zel
sektor kadar 6zgiir olmamasi gibi yapisal 6zellikleri nedeniyle TKY uygulamalarina elverisli degildir.

- Kamu sektoriindeki meslek gruplarinin is kiiltiirii TKY ne aykiridir: Kamu sektoriinde is
tanimlar1 yapilmis, yetki ve sorumluluklar diizenlenmis ¢ok sayida meslek mensubu yer almakta ve her
meslek kendi yetki alanini koruma konusunda tutucu davranmaktadir. Ote yandan, saglik, egitim gibi
bazi kamu hizmetlerinin sunumu birebir iliski gerektirdiginden bireycilik 6n plana ¢ikmakta ve TKY
icin gereken kolektivizmi gerceklestirmek giiclesmektedir. Ayrica, geleneksel hiyerarsik yapilanmaya
bagl olarak statii olarak daha yukarda ya da daha kidemli olanlarin daha yetkili ve baskin olmalari,
statliyii korumak i¢in TKYY 'nin gerektirdigi degisimlere kapali olmalar1 s6z konusudur.

- Kamu sektoriiniin miisterisi daha sorunludur: Kamunun sundugu hizmetlerden yararlanan
miisteri yelpazesi ¢ok genis olup birbirinden farkli, hatta birbirine ters diisebilen beklentilere sahiptir.
Bu tiir bir miisteri grubunun tatmini konusunda giicliiklerin olmas1 kagimilmazdir.

- Kamu sektorii yapr olarak daha karmasiktir: Kamu sektoriince sunulan hizmetlerde maliyeti
arttirmadan kaliteyi iyilestirmenin miimkiin olmadig ileri siiriilmektedir. Bu goriisii savunanlara gore,
politik etkilerle atanan kamu yoneticilerinin rekabetten ve 6diillendirmeden yoksun olarak, ¢cogu zaman
kendi goriisleri disinda belirlenmis bir biitce ile beklentileri birbirinden oldukg¢a farkli olan insan
gruplarina kaliteli hizmet sunmasi oldukga giigtiir (Uz, 2023).

Bugiin, iilkemiz siyasal ve sosyal bir reform siireciyle karsi karsiya durumdadir. Eski Caligma ve
yonetim bi¢imlerini gézden gegirerek her alanda yenilenmeye, yeniden yapilanmaya agilan bir kavsak
noktasindayiz. Bu noktada, kuruluslar1 verimli ¢alisan, kurumlara giiven katsayis1 yiiksek, etik degerleri
rehber edinmis, temiz bir topluma gotiirecek yola girersek, iilke olarak hak ettigimiz, uluslararasi
toplulugun saygin, miireffeh ve giiglii bir iiyesi konumuna gelebilecegiz. Toplam Kalite Ynetiminin
Biitce Kanunu'na girisi, Milli Egitim Bakanligi'nin ve Caligma Bakanliginin TKY'yi rehber olarak kabul
etmesi, Tiirkiye'de kamusal alanda baglayan reform stirecinin 6ncii yansimalaridir. Tiirkiye'nin ihtiyag
duydugu degisim 6rneklerini yayginlastirabilir ve siirdiiriilebilir hale getirirsek s6z konusu reform siireci
basartya ulasacaktir. Gerek {riin ve hizmetlerin tiiketicisi kimligiyle, gerekse yurttas kimligiyle bireyin
mutlulugu ve toplam yasam kalitesinin yiikselmesi 6zel sektoriin, goniilli kuruluslarin ve kamu
yonetiminin boyle bir anlayisla hareket etmesine baglidir (Arat, 2002). TKY uygulamasina gegiste
kargilagilan sorunlarin en 6nemlisi igletmelerin yeterli sayida nitelikli isgiicii ve yonetici bulamamasidir.
Glinlimiiziin en iyi bir yonetim sekli olan toplam Kalite Yonetiminin uygulanmasi i¢in her yoniiyle
gelismis bir insan kaynaklar1 planlamasina ihtiya¢ bulunmaktadir (Tekin, 1999).
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SONUC

BRISA, NETAS, TEI, BEKSA gibi bazi yabanci ortakli isletmeler ve ARCELIK, ECZACIBASI gibi
isletmeler Tiirkiye’”de TKY’ni basartyla uygulayan isletmelerdir. Tiirkiye’deki kalite yoOnetimi
uygulamalariyla kurum ve kuruluslarin verimlilik ve etkinliklerinin arttirilmasi amaglanmaktadir. Bu
yaklasimda bir isletmenin/kurumun ¢esitli bdliimlerinin kalitenin yaratilmasi, yasatilmasi ve
gelistirilmesi amaciyla harcadiklar ¢abalarin birlestirilip esgiidiimii saglanir. Bu anlamda miisteri-
calisgan memnuniyeti, pazar pay1 ve kar artacak, maliyet azalacaktir.
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ABSTRACT

With the development of the industrial sector, there is a significant increase in both the production of
industrial products and industrial product waste. The release of wastes into the nature poses a serious
danger to living things. The textile industry is one of the areas that cause this the most. Acid orange 8
dyestuff, which is especially used in the coloring of textile products, is one of the chemicals that harm
biodiversity if released into nature and was preferred for use in the experiment. Polymers, on the other
hand, are in a remarkable position because they are found in many different areas and can be used for
many different puposes and have been preferred for use in the experiment. The purpose of the
experiment is to investigate the pH effect of acid orange 8 adsorption on AX: polymer, a newly
synthesized polymer, and to carry out preliminary investigations on the polymer. The adsorption process
was preferred for this experiment because it is more convenient in terms of applicability and does not
have difficulty in application. While examining the pH effect of the polymer, time, temperature, dyestuff
concentration, and the amount of AX: polymer were kept constant throughout the experiment.
Investigations were conducted at pH 3, 5, 7 and 9. As a result of the trials, it was found that pH 3 was
the optimum value that provided the maximum removal. When the polymer microspheres were kept at
a constant temperature of 25 C, in 10 ppm dyestuff solution, at pH 3, with 0,01 grams of polymer, the
adsorption capacity was determined to be maximum 89,89 mg/g. In terms of efficiency and convenience,
it is seen that the AX; polymer removes the dyestuff from aqueous solution is high.

Keywords: Adsorption capacity, pH, polymer.
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2023’DE LiPAZ iIMMOBILIZASYONU iLE ILGILi Q1 DERGILERDE YAYINLANAN 10
MAKALEYE DAIR BiR INCELEME

A REVIEW OF TEN ARTICLES PUBLISHED IN Q1 JOURNALS ON LIPAS
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OZET

Enzimler, biyolojik tepkimeleri katalizleyen biyokatalizérler olarak gorev yaparlar. Literatiire bakildig:
zaman lipaz enziminin son yillarda oldukc¢a popiilerlik kazanmig oldugu goriilmektedir. Lipazlar, gida
teknolojisinde, klinik ve endiistriyel kimya alaninda, biyopolimerik malzeme iiretiminde, biyodizel gibi
cesitli endiistriyel ve biyoteknolojik uygulamalarda kullanilmaktadir. Endiistiyel alanlarda kullanilan
lipazlarin kaynagi ¢ogunlukla funguslardir. Bu enzimler, ticari olarak satigsa uygun hale getirilmek icin
saflagtirilip immobilize edilir. Enzimlerin yayginlagsmasiyla birlikte, az maliyetle yiiksek performans
elde etmek icin ¢esitli immobilizasyon teknikleri gelistirilmistir. Lipazlarin immobilizasyonu,
biyoproses uygulamalarinda 6nemli gelismelere katkida bulunmus olup, bu alanda yapilan bilimsel
caligmalarin yayginlagsmasina sebep olmustur. Farkli akademik disiplinlerden pekg¢ok veri tabanina
erisim saglayan bir web sitesi olan Web of Science (WOS)’da “lipase immobilization” basit anahtar
kelimesi ile arama yapildiginda, 2023’1in ilk yarisinda bile Science Citation Index’de taranan dergilerde
basilan 104 makaleye ulasilmaktadir (24.06.2023).

Bu derlemede, lipaz enziminin immobilizasyonu ile ilgili, 2023’de, etki degeri en yiiksek (Q1)
dergilerde yayimnlanan on tane makale incelenmistir. Calisma, lisans bitirme 6devi kapsaminda
yapilmigtir. Makaleler, immobilizasyonda kullanilan destek malzemeleri, kullanilan lipaz tiirii, enzimin
destek malzemeye tutturulma sekli ve hazirlanan immobilize enzimin kullanim alani agisindan
degerlendirilmistir. Immobilizasyonda tekrar kullanilabilirlik, cesitli endiistriyel proseslerde maliyeti
diisiiren en 6nemli parametredir. incelenen makalelere bu parametre agisindan karsilastirmali ve elestirel
olarak ele alinmstir.

Anahtar kelimeler: Lipaz, immobilizasyon, derleme

ABSTRACT

Enzymes act as biocatalysts that catalyze biological reactions. When the literature is examined, it is seen
that the lipase enzyme has gained a lot of popularity in recent years. Lipases are used in food technology,
clinical and industrial chemistry, bio-polymeric materials production, and various industrial and
biotechnological applications such as biodiesel. The source of lipases used in industrial areas is primarily
fungi. These enzymes are purified and immobilized to make them commercially available. With the
widespread use of enzymes, various immobilization techniques have been developed to achieve high
performance at low cost. The immobilization of lipases has contributed to significant developments in
bioprocess applications and has led to the spread of scientific studies in this field. A search with the
simple keyword "lipase immobilization" on the Web of Science (WOS), a website that provides access
to many databases from different academic disciplines, yields 104 articles published in journals scanned
in the Science Citation Index even in the first half of 2023 (June 23).

In this review, ten articles on the immobilization of the lipase enzyme published in journals with the
highest impact factor (Q1) in 2023 were reviewed. The study was carried out within the scope of
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undergraduate graduation homework. The articles were evaluated in terms of the support materials used
in immobilization, the type of lipase used, the way the enzyme was attached to the support material, and
the usage area of the prepared immobilized enzyme. Reusability in immobilization is the most important
parameter that reduces costs in various industrial processes. The reviewed articles were approached
comparatively and critically in terms of this parameter.

Keywords: Lipase, immobilization, review
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OZET

Balik hastaliklari, balik¢ilik ve su {iriinleri kaynaklarinin insan tiiketimini en ¢ok sinirlayan faktorlerin
basinda gelmektedir. Dogal balik¢ilik kaynaklarinin sinirli olmasi nedeniyle, su iirlinleri sektorii son on
yillarda diinya c¢apinda azalan miktarlarini telafi etmek igin yiiksek bir ivme kazanmigstir. Bununla
birlikte, balik patojenleri, kiiltiir baliklarinin kismen veya tamamen kaybi nedeniyle 6énemli ekonomik
kayiplardan sorumlu olabilir. Protozoanlar, monogeneanlar ve miksozolar tarafindan olusturulan bazi
paraziter hastaliklarin, kiiltiir tesislerinde bu tiir kayiplara neden olan enfeksiydz ajanlar oldugu
bildirilmistir. Parazitler, konak¢1 dokularinda c¢esitli hasarlara neden olabilir ve mekanik hasarlar
solungac¢ lamellerinin fiizyonunu ve doku degisimini icerirken, fizyolojik hasarlar arasinda hiicre
proliferasyonu, immiinomodiilasyon, zararli davranis tepkileri ve degisen biiylime yer alir ve lireme
hasarlar arasinda diisiik sayida yumurta iiretimi ve diisiikk dollenme oranlari su tiriinleri yetistiriciliginde
paraziter hastaliklar1 kontrol altina almak i¢in bazi kimyasal maddeler yaygin olarak kullanilmaktadir.
Ancak bu kimyasal maddelerin ortak kullanim yas1 hem balik organizmalari, hem ¢evre hem de insan
saglig1 lizerinde bazi1 olumsuz etkilere sahiptir. Boylece tibbi bitkiler gibi bazi alternatif ve etkili tedavi
yontemleri, kolay biyobozunurluklar1 ve cevre dostu olmalari nedeniyle tedavi uygulamalarinda
kullanilmaya baslanmistir. Su {iriinleri yetistiriciliginde ii¢ yontemle uygulanabilirler; besleme, banyo
ve intraperitoneal enjeksiyona takviye. Bu amagla sifali bitkilerin yapraklari ve biitiin bitkiler ugucu yag,
toz veya ekstrakt olarak kullanilir. Ugucu yaglar (6r. Lippia tiirleri, Ocimum tiirleri) ve bitki 6zleri (Or.
Allium sativum ve Zingiber officinale) gibi bircok bitki kaynakli bilesik, ¢esitli su iiriinleri yetistiriciligi
sistemlerinde parazitleri kontrol etmek i¢in etkili bir tedavi olarak kullanilmigtir. Protozoan parazitler
arasinda, Ichthyopithirius multifiliis, monogeneans Gyrodactylus spp. ve Dactylogyrus spp. ve
miksozoan parazitler Myxobolus spp., Enteromyxum spp.'nin bitki kaynakli bilesikler yoluyla tedavi
edildigi bildirilmistir. Bu ¢aligma, mevcut literatiire dayali olarak balik parazit hastaliklar1 igin tibbi bitki
tedavi uygulamalarina odaklanmigtir.

Anahtar kelimeler: Sifali bitkiler, balik hastaliklar1, balik parazitleri, tedavi

ABSTRACT

Fish diseases are among the most limiting factors of fisheries and aquaculture sources for human
consumption. Due to limitations in natural fishing sources, the aquaculture sector has gained a high
momentum to compensate for the reduction in their amounts world wide in the last decades. However,
fish pathogens can be responsible for significant economic losses due to either partial or complete loss
of cultured fish. Some parasitic diseases caused by protozoans, monogeneans, and myxozo an shave
been reported to be infectious agents that cause such losses in culture facilities. Parasites can cause
several damages to their host tissues and while mechanical damages include fusion of gill lamellae and
tissue replacement, physiological damages include cell proliferation, immunomodulation, detrimental
behavioral responses, and altered growth, and reproductive damages include the low number of egg
production and low fertilization rates. To control parasitic diseases in aquaculture, some chemical
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substances are widely used. However, the commonus age of these chemical substances has some
negative impacts both on fish organisms, environments as well as human health. Thus, some alternative
and effective treatment methods such as medicinal plants have been started to be used in treatment
applications due to their easy biodegradability and environmental friendliness. They can be applied in
aquaculture through three methods; supplementation to the feed, bath, and intraperitoneal injection. For
this purpose, leaves of medicinal plants and whole plants as essential oil, powder, or extractare used.
Many plant-derived compounds such as essential oils (e.g. Lippia spp., Ocimum spp.) and plant extracts
(e.g. Allium sativum and Zingiber officinale) have been used as an efficient treatment to control parasites
in various aquaculture systems. Among protozoan parasites, Ichthyopithirius multifiliis, monogeneans
Gyrodactylus spp. and Dactylogyrus spp., and myxozoan parasites Myxobolus spp., Enteromyxum spp.,
have been reported to be cured via plant-derived compounds. This study has focused on medicinal plant
treatment applications for fish parasitic diseases based on currently available literature.

Keywords: Medicinal plants, fish diseases, fish parasites, treatment

1. GIRIS

Yetistiricilik sistemlerinde balik hastaliklari, isletmenin iiretimi, gelismesi, biilyiimesini olumsuz sekilde
etkilemektedir ve ¢evresel faktorlerin hastaliklar {izerine etkisi, dogal ortamlara nazaran daha baskindir.
Yetistiriciligi yapilan baliklar, i¢inde bulunduklari ortam sartlar1 geregi ¢ok hassastirlar. Cevresel
faktorlerin olumsuzlugu ve patojenin durumu hastaligin ortaya ¢ikmasma sebep olur. Bir balik
populasyonunda hastaliklarin olusabilmesi igin ti¢ fakt6riin, yani konakg¢i-patojen-cevre arasindaki
iliskinin bozulmasi gerekmektedir. Boylece firsatgr patojenler igin konak¢i viicudunda uygun
portantreler olusacak ve hastalik ortaya ¢ikacaktir.

Bu mikroorganizmalar akuatik ortamda havadan ¢ok daha kolay yayilabilmekte, hastaliklar kisa siirede
salginlara ve biiylik ekonomik kayiplara neden olabilmektedirler. Klinik semptom gosteren veya latent
enfekte baliklarin ekskretlerinden ve deri lezyonlarindan atilan etkenler, diger baliklara agizdan,
solungaglardan ya da direk temas ile bulasabilmektedirler (Noga, 2010).

Su Uriinleri yetistiriciligi iinitelerinde ok sayida baligin bir arada ve yakin temas durumunda olmast,
dogada (dere, gol, deniz vb.) serbest yasayanlara oranla daha siklikla hastaliga yakalanma riski
tagimaktadir. Ciinkii bir havuzda ¢ikan herhangi bir enfeksiyon diger havuzlara da bulasabilmekte ve
kisa zaman iginde hastalik yayilarak gelisebilmektedir. Baliklarin i¢inde yasadiklari akuatik ortam
genellikle sinirhi olan besleyici, fiziksel, kimyasal, biyotik ve abiyotik optimal yasam kosullarinin
olumsuz yonde degismesi, bunlarin kisa siire i¢inde diizelmemesi ve devam etmesi, ozellikle birgok
enfeksiydz hastaligin (mikroorganizmalardan ileri gelen hastaliklar) ¢ikmasia yardimci olmaktadir.
Ciinkii bu olumsuz faktorler baliklarm bagisiklik sistemlerini zayiflatarak kolayca enfekte olmalarina
sebep olabilmektedir. Ayrica, bu zararli etkiler, birer hazirlayici (predispoze edici) faktor olustururlar
(Arda ve ark., 2005).

Oliimciil enfeksiyonlara yol agan infeksiydz hastaliklar, mikroorganizmalardan (bakteri, mantar, viriis,
parazit) ileri gelirler. Balik parazitleri tarafindan olusturulan hastaliklar infeksiyoz hastaliklar i¢inde
goriildiigli zaman siklikla takibe alinmasi gereken 6nemli nedenlerdir. Baliklarda pekcok paraziter etken
bulunmakta, bazen bunlar dogal kosullarda ger¢cek anlamda zarar meydana getirmezken, balik
yetistiriciliginde popiilasyon yogunluguna bagli olarak 6énemli hastaliklara ve ekonomik kayiplara yol
acabilmektedir. Parazitler baligin besinine ortak olarak beslenme iizerinde olumsuz tablolar (baliklarda
zayiflama, metabolik bozukluklar, hastaliklara hassasiyet vb.) gosterebilirler. Bazi parazitler ise kas ve
i¢c organlarda yirtiklar olusturarak zarar verebilirler, ayrica kan dokusuna yerlesen parazitler ise
damarlarda tikanma yaratabilirler. Solungag¢ parazitleri solunum giigliigiine sebep olabilirler. Tiim bu
durumlar gdsteriyor ki paraziter hastaliklar baliklar i¢in 6nemli tehlikeler arz edebilirler.
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Yetistiricilik sistemlerinde ge¢misten bugiline baliklarin biiyiime ve liremesini gelistirmek, paraziter
hastaliklardan korumak veya sagaltimini saglamak adina cesitli uygulamalar yapilmaktadir. Yapilan
uygulamalar arasinda yemlere c¢esitli katki maddelerinin eklenmesi, bagisiklik giiclendirici olarak
immiinostimulan uygulamalari, g¢esitli iglemler igin anestezi uygulamalari veya tedavi amaciyla
antiparaziter ajanlarin kullanimi yer almaktadir (Celikkale ve ark, 1999; Olatoye ve Afisu 2013 )

Bu sentetik iirlinlere ve kimyasallara karsin son yillarda balik paraziter hastaliklarinda siklikla alternatif
tedavi olarak medikal bitkilerin kullanimi tercih edilmektedir. Medikal {iriinlerin tercih edilme nedenleri
arasinda ucuz olmalari, kolay temin edilebilmeleri, diisiik dozlarda etki gdstermeleri, biyolojik olarak
pargalanabilmeleri, patojenlere karsi etkili ve ¢evre dostu olmalar1 yer almaktadir. Bunun yaninda bir¢ok
literatiir ile bitkilerden elde edilen esansiyel yag, hidrozol, ekstrat vb. kullanimlar1 paraziter hastaliklar
tizerinde de denenmis icermis olduklan cesitli etken maddeler sayesinde olumlu sonuglar alindig:
bildirilmistir. Bu bildiride, infeksiy6z kaynakli etkenler igerisinde ciddi sorunlar olusturabilen paraziter
hastaliklarda kullanilan medikal bitkilerin 6nemi {izerinde durulacaktir.

2. PARAZITER BALIK HASTALIKLARI

Baliklarin infeksiyoz hastaliklarindan birisi olan parazitler, ciddi enfeksiyonlarda yiiksek mortalite,
biiylime performansi tizerinde azalma, isetme i¢in kar-zarar dengesinde bozulma gibi sorunlara neden
olmasi ile lizerinde 6nemle durulmasi gerekli konularin basinda gelmektedir. Parazitler dogal ortamda
balik icin tehlike olusturmazken, kiiltiir balik¢ilig1 i¢in 6nemli hastaliklar ve beraberinde ekonomik
kayiplar dogurabilmektedir. Ayn1 zamanda paraziter enfeksiyonlar ile ilgili patojenik olusumlar diger
bakteri, viriis, mantar enfeksiyonlari i¢in zemin hazirlamaktadir.

Baliklar tizerindeki parazitik enfeksiyonlar 6zellikle monogenean parazitler, baliklarin deri, solungac ve
gbzlerine yerlesen yassi kurtlardir. Dactylogyrus, Gyrodactylus ve Neobenedenia ¢ok sayida kiiltiir
baligini etkileyen ve diinya capinda biiyiik ekonomik kayiplara sebep olan yaygin monogenean parazit
tiirleridir (Deveney ve ark., 2001, Woo ve ark., 2002).

Dactylogyrus ve Gyrodactylus gibi Monogenea cinslerine ait tiirler ¢ok kiiciik olmalari ile teshisi zor
olan canlilardir. Dactylogyrus’un en karakteristik 6zellikleri ise bas bolgesinde iki ¢ift gdz lekesinin
bulunmasidir (Rogers, 1967). Bu tiirler bulunduklar1 ortama siki1 bir sekilde tutunur ve kancalari ile
konagina ciddi zararlar verirler ve hemarojik zedelenmelere neden olurlar (Koyun ve Altunel, 2007)
(Resim 1A). Gyrodactyluslar ise baliklarin solungag, yiizge¢ ve viicut yiizeylerinde yasar, baliklarin
epitel hiicreleri ve mukusu ile beslenirler. Yiiksek tireme potansiyeline sahip olduklarinda o6liimlere
neden oldugu rapor edilmistir (Bakke ve ark., 2007; Malmberg, 1993) (Resim 1B).
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Resim 1. A: Dactylogyrus spp. B:Gyrodactylus spp. (Bakke ve ark., 2007)

Protozoan parazitler balik popiilasyonlarinda kisa zaman igerisinde sayica biiyiik boyutlara ulagmasi
nedeniyle 6nemli olan Onemli diger paraziter hastaliklarindandir (Tigin ve ark., 1992). Patojen
protoozonlar baliklarda daha ¢ok solungaclara yerlesip sayilariin artmasiyla epitel doku iizerinde
biiyiik tahribatlara neden olurlar. Hatta bazilarinin solungaglari tikamasi ile balik 6liimlerine neden
oldugu bildirilmistir (Chubb, 1984). Bunlardan en Onemlileri beyaz benek hastalig1 etkeni
Ichthyophthirius multifilis ve blue slime hastaligina neden olan Costia ve Trichodina tiirleridir (Ekingen,
1983).

Alabaliklarda goriilen en 6nemli paraziter hastaliklardan biri olan Ichthyophthiriosis etkeni I. multifilis
silli bir parazittir (Nigrelli ve ark., 1976). Su parametrelerinin uygun olmadig1 durumlarda, yogun stok,
stres faktorlerinin mevcudiyeti, disiik kliteli yemleme gbi durumlarda baliklarin 6zellikle solungag ve
derileri iizerine yerlesmekte ve sayica artmast durumunda %100’lere varan mortalitelere sebep
olabilmektedir (Resim 2). Trichodina tiirleri

de baliklarinin deri ve solungaglarina yerlesip baliklarin biiylime performanslar iizerine olumsuz etki
yaparak onemli zararlar verirler (Igbal ve Haroon 2013) (Resim 3).
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Resim 3. Trichodina spp. (Ozer ve Oztiirk, 2004)
3. PARAZITER HASTALIKLARDA KULLANILAN MEDIiKAL BIiTKiLER

Tedavi maliyetini en aza indirmek, kimyasallara kars1 dogada daha iyi pargalanmalari suretiyle ¢evre
icin daha dost olan, ayn1 zamanda kimyasal i¢eriginde yer alan etken bilegenlerin parazitler lizerinde
daha az diren¢ olusumu gibi birgok durum go6z 6niine alindiginda bitkisel iiriinlerin kullanimi alternatif
tedavi olarak birgok arastirici tarafindan degerlendirilmistir (Blumenthal ve ark., 2000, Logambal ve
ark., 2000, Olusola ve ark., 2013). Bu nedenle, ¢esitli bitkilerden elde edilen 6zler, ugucu yaglar ve
bioaktif metabolitlerin parazitik enfeksiyonlara karsi alternatif tedavi potansiyelleri ¢caligilmustir.

Antiparazitik ilag olarak kullanilan bitkilerin bazilari, sarimsak (Allium sativum), yavsan (Artemisia
capillaries), yesil ¢ay (Camellia sinensis), nane (Mentha piperita), kekik (Origanum vulgare), ac1 pelin
(Artemisia absinthium), biberiye (Rosmarinus officinalis) olarak bildirilmistir (Chitmanat ve ark., 2005;
Ekanem ve Brisibe, 2010; Sutzuki ve ark., 2006). Bitkisel ilaglar genellikle ¢esitli ekstraksiyon
prosediirleri ve farkli sulu veya organik ¢oziciler (etanol, metanol, etil asetat, hekzan, biitan
kullanilarak elde edilen ekstraktlar dahil) bitki materyali (tohumlar, soganlar, yapraklar) veya bitki
kokenli iiriinler olarak (aseton, benzen, petrol eteri, vb.) veya ugucu yaglar, karigimlar ve kaynatma
maddeleri gibi diger terkipler halinde kullanilmaktadir. Su iriinleri sektdriinde bitkisel kaynaklarin
farkli boliimlerinden farkli amagclar i¢in yararlanilmaktadir. Su iirlinleri yetistiriciliginde sifali bitkilerin
kullanimi tizerine yapilan c¢alismalarin cogunda bitki yapraklari (% 37) kullanilirken, % 22'si biitiin
bitkiyi toz olarak, bitki esansiyel yag1 veya 6zii olarak kullanmustir. Bitkiler ayrica kok (% 18) olarak
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da sik sik kullanilmigtir. Bunlarin ardindan tohumlar (% 8), kabuklar (% 6), meyveler (% 6) ve son
olarak da ¢igekler (% 4) kullanilmistir (Reverter ve ark., 2017).

Teleost baliklarin yaygin yasst kurt ektoparazitlerinden olan Gyrodactylus spp. tatlisu baliklarinda
(6zellikle alabaliklar) tiretimi olumsuz etkiledigi igin iizerinde en ¢ok calisilmig konularin baginda
gelmektedir (Bakke ve ark., 2007). Bu parazitler, yiikksek bulagsma hizlar1 ve kisa ilireme siireleri
nedeniyle tiim balik stoklarini enfekte edebilir ve yiiksek enfeksiyon yogunluklarina hizla ulasabilir
(Cable ve ark., 2000). Ayrica, kancalar yoluyla konagin epitelyumuna baglanip mukus ve epitel
hiicreleri ile beslenerek balik dokusuna zarar verirler (Bakke ve ark., 2007). Su iiriinleri yetistiriciliginde
bu parazitleri kontrol etmek i¢in mebendazol, formalin, hidrojen peroksit ve prazikuantel dahil olmak
iizere ¢esitli kimyasal maddeler yaygin olarak kullanilmaktadir (Schelkle ve ark., 2009; Pietrak ve ark.,
2018). Ancak bu kimyasal maddelerin sik kullanimi ilaglara karsi direng gelismesine, gevresel
kontaminasyona ve ayrica insan sagligina yonelik riskleride beraberinde getirmektedir. Bu nedenle,
tedavide bitkisel ilaglar, biyolojik olarak parcalanabilirlikleri ve c¢evre dostu olmalari nedeniyle
alternatif segenekler olarak kabul edilmistir (Van Doan ve ark., 2020). Yapilan bir caligmada,
Gyrodactylosis tedavisinde etkili bir ajan bulmak i¢in 36 bitkisel ilag elde edildi ve bunlarin ham
ekstraktlarinin antiparaziter etkinligi degerlendirildi. Yiiksek antiparaziter aktiviteye sahip iki tiir
bitkisel ilag (D. collettii var. hypoglauca ve S. nigrum) farkl polariteli ¢oziiciilerle fraksiyonlara ayrildi
ve daha sonra Gyrodactylus kobayashii'ye kars1 antiparaziter aktiviteleri ve konakgist olan akvaryum
baligina (Carassius auratus) karsi akut toksisite agisindan arastirildi. Yapilan bu ¢aligmada arastiricilar
bu bitkisel ilaglarin G. kobayashii’yi tamamen oldiirmedigini ama konak dokudan gegici olarak
uzaklagtirdigimi bildirmislerdir (Zhou ve ark., 2021). Bir diger ¢alismada, sarimsak yeme katilarak
Neobenedenia sp. monogenean parazit enfeksiyonuna karsi antiparazitik ila¢ olarak degerlendirilmistir.
Iki konsantrasyonda A. sativum (sarimsak) katkili yem ve kontrol olmak iizere ¢alisma diizenegi
hazirlanarak 30 giinliik yemleme programi uygulanmistir. Siire sonunda parazit bulastirilan baliklar 5
giin daha ayn1 yem ile beslenerek sonuglar incelenmistir. Sarimsak katkili yem verilen grupta her iki
konsantrasyonda %70’e kadar kontrol gruba gore enfeksiyona kars1 basari izlendigi rapor edilmistir
(Militz ve ark. 2013). Yildiz ve Bekcan (2020) ise sarimsak (A. sativum) ve sogan (A. cepa) ekstrelerinin
sazan baliklarindaki G. elegans (Monogenea)‘a kars1 invivo ve invitro aktivitesini degerlendirmislerdir.
In vitro uygulamada yeme karistirilan gesitli konsatrasyonlardaki ekstrelerde 6 dk’da %100’e ulasan
kiimiilatif mortalite elde etmisleridir. /nvivo deneylerde 3 dk boyunca banyo tarzinda uygulanan
konsatrasyonlarda G. elegans ortalama yogunlugunun sarimsakta %14,40, sogan ekstresinde %9,79
oraninda dustiigli kaydedilmistir. Nil tilapialar1 iizerinde enfekte olan monogen parazitlerinin
antiparazitik etkileri biberiye ve nane ugucu yaglari kullanilarak in vivo ve in vitro olarak ¢alisilmis ve
s0z konusu parazitler lizerinde etkin olduklar1 bildirilmistir. Ayn1 zamanda bu bitkisel ugucu yaglarin
baliklarda giivenilir oldugu rapor edilmistir (Hashimoto ve ark., 2016).

3. SONUC

Yapilan calismalar gostermistir ki; baliklarin paraziter enfeksiyonlariyla miicadelede, organik
maddelerden olustuklar i¢in kimyasallarla tedaviye gore balik, insan ve gevreye ¢ok daha az yan etkisi
olacak bu bitkisel ugucu yaglarla tedavinin alternatif bir antiparazitik tedavi olarak kullanilabilecegi
diisiiniilmektedir. Tiim balik iiretim sistemlerinde kimyasal olmayan, bitkisel iirlinlerle parazit tedavisi
tizerine yogunlagmak gerekliligi agiktir. Baliklarda toksisite veya olumsuz yan etkiye sebep olmaksizin
maksimum parazit mortalitesini verecek optimum doz ve siireyi tespit edecek yeni arastirmalar

gereklidir.
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OZET

Calisma kapsaminda gerek diinya ve gerekse iilkemiz agisindan her gecen giin daha ciddi bir sorun
haline gelen siber zorbalik konusu ele alinmaktadir. Siber zorbaligin tanimu ile siber zorbaliga yol agan
sebepler ve ¢esitli egitim diizeylerinde farkli yas gruplarindan 6grenci gengler ile is hayatindaki
yetigkinlere yonelik etkileri incelenmektedir.

Zorbaligin en giincel bi¢imi olan siber zorbalik, 6zellikle siber zorbaliga maruz kalan muhatabin geng
kugaktan oldugu durumlarda hem siber magdur ve hem de siireci yonetmek durumunda olan ebeveyn
ve egitimciler icin ¢esitli zorluklar1 beraberinde getirmektedir. Literatiir incelemesi sonucu siber
zorbalikla ile ilgili cok sayida ¢esitli ¢alismalar oldugu goriilmektedir. Calismada Tiirkiye genelinde
cesitli illerde yasayan ilkokul ¢agindaki ¢ocuklardan, lise ve tiniversite diizeyindeki genglere ve 40 yas
izerindeki yetiskinlere kadar farkli yas gruplarindaki bireyler arasindan sadece siber zorbalik kavramina
asina olanlar kolayda o6rneklem yontemi ile ulasilarak 97 kisiden anket yontemiyle siber zorbalik
etkilerinin degerlendirilmesine dair veriler toplanmistir.

Caligmadan elde edilen sonuglara gore; anket katilimcilarinin %93°1 teknoloji alanindaki hizli
gelismelerin siber zorbaligi etkiledigini diisiinmektedir ve siber zorbalik magdurlarinin yasadigi en
yaygin psikolojik sorunlarin basinda kizginlik ve 6fke duygusunun geldigi sonrasinda sirasiyla; {iziintii
ve endise duygularina siklikla rastlanildigi goriilmektedir. Ayrica fiziksel yorgunluk ve dikkat
daginiklig1 ile kendini toplumdan diglama istegi de siber zorbaliga maruz kalanlarda goriilen diger
etkiler olarak 6ne ¢ikmaktadir.

Anahtar kelimeler: Siber Zorbalik, Siber Zorba, Siber Magdur.

ABSTRACT

The study focuses on the increasingly serious issue of cyberbullying, both globally and in our country.
The study examines the definition of cyberbullying, the factors that contribute to cyberbullying, and the
effects on student youth, as well as adults in the workplace, from different educational levels.

Cyberbullying, which is the most current form of bullying, poses various challenges for both the
cyberbullying victims, especially when they belong to the younger generation, and for parents and
educators who are responsible for managing the situation. A literature review reveals that there are
numerous studies on cyberbullying. The study collected data on evaluating the effects of cyberbullying
through a survey method from 97 individuals representing different age groups, including elementary
school children residing in various cities across Turkey, young people at the high school and university
levels, and adults aged 40 and above. The participants were selected using convenience sampling
method, specifically targeting those who were familiar with the concept of cyberbullying.

According to the results obtained from the study, 93% of the survey participants believe that the rapid
developments in technology have influenced cyberbullying. The most common psychological problems
experienced by cyberbullying victims were found to be anger and rage, followed by frequent feelings of
sadness and anxiety. Additionally, physical fatigue, lack of concentration, and a desire to isolate oneself
from society were identified as other notable effects observed among those who have experienced
cyberbullying.
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1. GIRIS

Bas dondiiriicii bir hizla gelisen teknoloji caginda yagayan bireyler istisnasiz olarak akilli telefon, tablet
veya bilgisayar gibi teknolojik cihazlarin en azindan bir tanesine mutlaka sahip olmakta ve gencinden
yaslisina kadar her yas grubundaki bireyler ortalama 2 saatini bu teknolojik cihazlar ile gegirmektedir.

ITU’ya (2022) gore 2021°de gelismis ve gelismekte olan iilkelerden yaklasik 4,9 milyar insan internet
kullanmaktadir (Wong, 2010: 33).

Siber zorbalik, bir birey veya grubun bilisim teknolojilerini bagka bireylere zarar vermek amaci ile
kullanmas1 olarak tanimlanmaktadir. Siber zorbalik, elektronik zorbalik ve elektronik iletigim zorbaligi
olarak ikiye ayrilmaktadir. Elektronik zorbalik, bagkalarmin sifrelerini ele gecirmek, web sitelerini
hacklemek, sistemleri devre dis1 birakmak igin zararli e-postalar gondermek gibi teknik beceriler
gerektirir. Elektronik iletisim zorbalig1 ise bilisim teknolojilerini kullanarak sadece temel bilgiler ile
Ozel bir teknik bilgiye ihtiyag duyulmadan; sanal ortamlarda siirekli rahatsiz etmek, alay etmek,
dedikodu yaymak, internet iizerinden hakaret etmek veya kisinin onay1 alinmaksizin kisisel bilgi veya
resimlerini sanal ortamlarda yayinlamaya yonelik eylemleri ihtiva etmektedir (Aricak, 2009 & Belsey
2007 akt. Cimen, 2018: 398).

Internet erisiminin sagladig1 sonsuz secenekler ve dzellikle geng kusagin elektronik bir iletigim araci
olarak sosyal medya platformlarin1 siklikla kullanmasi iletisim odakli olarak bireylerin hayatlarini
oldukca kolaylastirmakta, giindelik islerin pratik sekilde yerine getirilmesini saglamaktadir. Hayata
bir¢cok olumlu katkilar sunmasina ragmen basta sosyal medya platformlari ve ¢esitli web siteleri olmak
tizere sanal mecralar fiziksel zorbaligin sanal bi¢imi olarak Ozetlenen siber zorbalik olgusu ile
karsilagmamiza da sebep olmaktadir. Sanal ortam kullanicilarinin internet sayesinde zaman ve mekan
bagimliliklarini ortadan kaldirarak 6zgiir davranabilmesi, istedigi her an, her tiirlii ortamda istedigi her
seye erisebilmesi ve etkilesimli paylasimlar yapabilmesi sanal mecralar ve sosyal aglari siber zorbaligin
cok rahat gergeklestirilebildigi sanal ortamlar haline doniistiirmektedir.

Calisma internet ortamindaki en 6nemli tehlikelerden biri durumunda olan siber zorbalik olgusuna dair
biling ve etki seviyesini 6lgmek amaci ile yapilan bir arastirmadir. Tiirkiye genelinde cesitli illerde
yasayan ve siber zorbalik kavramina agina olan ilkokul cagindaki ¢ocuklar, lise ve iniversite
diizeyindeki gengler ile gesitli yaslardaki yetiskinlere kolayda 6rneklem yontemi ile ulagilarak 97
kisiden ¢evrimi¢i anket yontemiyle siber zorbalik hakkindaki goriisleri alinmis ve toplanan veriler analiz
edilmistir.

Gergeklestirilen ¢evrimigi anket dahilindeki sorular, siber zorbalik kavramina dair internet web sayfalar
ve sosyal medya platformlarinda kullanicilar tarafindan en ¢ok yoneltilen sorulardan derlenmis ve bu
yolla ortalama internet kullanicilarinin siber zorbalik hakkindaki fikir ve goriisleri anlagilmaya
caligilmistir. Anket sorulari ile verilen cevaplar ve ylizdelik oranlar1 Tablo 2 ve 3’de sunulmustur.

2. TEORIK CERCEVE
2.1. Siber Zorbalik

Zorbalik, bir birey veya grup tarafindan, savunmasiz olan bir kisiye karsi yapilan, fiziksel veya
psikolojik sonuglar1 olan ve siireklilik arz eden bir saldirganlik tiirtidiir. Zorbalia maruz kalan kisi
genelde “kurban” olarak adlandirilmakta ve saldirganin davraniglari karsisinda kendini korumakta
giiclik ¢ekmektedir. Zorbalik genellikle magduru 6fke, garesizlik, utang ve yetersizlik gibi olumsuz
duygulara bogan bir saldirganlik tiirii olarak oldukg¢a karmasik bir olgudur (Tiirktan, 2013: 3). Zorbalik
cogunlukla fiziksel, sozel ve iliskisel olarak adlandirilan bir¢ok sekilde kendini gosterir (Berger, 2007:
94).

Zorbalik siirecini baglatan kisiye zorba denilmektedir. Zorbalik siirecini baglatmayan ancak bu siirece
aktif katilan bireyler zorbanin izleyicileridir. Zorbanin destekgileri davranisi onaylayan fakat aktif
sekilde yer almayan taraftadirlar. Zorbaligin pasif destekcileri ise agiktan destek vermeyip zorbaliga
gizliden destek vermektedir. izleyip karigmayanlar ise zorbalik igeren davramsi sadece izler ve asla
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karigmazlar. Magdurun pasif savunucular ise magdura yardim edilmesi diisiiniirler ancak yardim
etmezler. Magdurun savunuculari ise zorbaliktan hoslanmazlar ve magdura yardim ederler (Olweus,
2003 akt. Fidanci, 2022: 8).

Bilgi ve iletisim teknolojilerinde yasanan hizli gelismeye pararlel olarak diinya genelinde internetin
kullanim1 ¢ok yayginlasmustir. Internet ve iletisim teknolojilerinin kullanicilara sundugu imkanlar,
hayata kazandirdig: kolayliklar siirekli olarak artmaya devam etmektedir. Ozellikle internet hayata
sundugu gevrimigi teknolojiler sayesinde diinya ¢apindaki en popiiler iletisim kanali haline gelmistir
(Hong vd. 2007 akt. Akgin, 2021: 1).

Siber zorbalik; internet veya ¢esitli iletisim teknolojileri araciligi ile bagka bireylere zararl igerikleri
géndermek veya yaymak olarak tamimlanmaktadir (Willard, 2005 akt. Fidanci, 2022: 5). Gliniimiiziin
gelismis mobil iletisim teknolojileri sayesinde ozellikle iiniversite 6grencileri ile geng yetigkinler
elektronik iletisimin miidavim kullanicilar1 haline gelmis ve yeni teknolojileri hayatin yeni pratikleri
olarak uyarlamanin 6niinii agmiglardir. Genglerin internet ve iletisim teknolojilerini yogun ve yiiksek
seviyede kullanma yaklasimlart her ne kadar hayati biiyiik olgiide kolaylagtirsa da bazen onlari
pornografi, uyusturucu, zorbalik ve siber zorbalik gibi ¢esitli art niyetli faaliyetlerin hedefi haline
getirmektedir (Aricak, 2009 akt. Akgin, 2021: 1). Diger bir deyis ile internetin yasaksiz ve denetimsiz
kullanilmasi istenmeyen gesitli durumlarin ortaya ¢ikmasina yol agmaktadir. Bu olumsuzluklardan birisi
olan siber zorbalik i¢in literatiirde iic 6nemli tanim ortaya ¢ikmistir. Belsey’e gore siber zorbalik;
baskalarma zarar vermeyi amaclayan bir kisi veya grup tarafindan kasitli, tekrarlanan ve diigmanca
davraniglar1 desteklemek i¢in bilgi ve iletisim teknolojilerinin kullanilmasidir. Willard ise internet veya
diger dijital teknolojileri kullanarak zararli materyaller gonderip yayinlayarak veya diger sosyal
saldirganlik bigimleriyle ugragarak bagkalarina kars1 zalim olmanin bir yolu olarak agiklamaktadir. Son
olarak Strom ve Strom ise siber zorbaligi akran tacizinin elektronik bir sekli olarak tanimlamaktadir
(Belsey, 2008: 1; Willard, 2007: 1, Strom ve Strom, 2005: 21 akt. Akgin, 2021: 10).

Ybarra (2004) arastirmasinda, Siber zorbaligin giiniimiizde gengleri etkileyen onemli bir halk ve ruh
sagligi sorunu oldugunu ve internete rutin sekilde diizenli olarak baglanan kullanicilarin siber zorbaliga
maruz kalma olasihigmin ciddi 6l¢iide yiikseldigi sonucuna ulasmustir. Rigby (2011), siber zorbalikta en
6nemli sorunu siber zorbalik davraniginda bulunan kisinin empati yapmamasi olarak dzetlemis ve siber
zorbalik davraniglar1 gosteren kisi veya kisilerin internet ortaminda zarar verdikleri kiginin yiiziinii
gorme, goziine bakma veya neden olduklari zarar1 gérerek kendilerini kontrol etme imkanindan mahrum
kaldiklar1 i¢in ¢ok daha rahat hareket etmekte olduklari ger¢egine dikkat gekmistir. Ek olarak yetiskinler
ve genglerin, siber zorbaligin sonuglarini ciddiye almadiklari igin siber zorbalik olgusunu 6nemsiz ve
etkisiz olarak algilamakta olduklarin1 da ortaya koymustur (Ybarra, 2004: 247; Rigby, 2011: 277; akt.
Akgin, 2021: 11).

2.2. Siber Zorbahigin Tiirleri

Bilgi ve iletisim teknolojileri kullanilarak gergeklestirilen siber zorbalik bireylerin karsisina ¢ok ¢esitli
bicimlerde ¢ikabilmektedir. Siber zorbalik davranislar1 Willard (2007) tarafindan eylem tarzlarina gore;
kizdirma, kigkirtma, ¢evrimici taciz, siber tehdit, iftira, farkli birisi gibi davranma ile ifsa etme ve
dislama olarak yedi bagliga ayrilmigtir.

Kizdirma/kigkirtma: Cevrimigi ortamda, asgari iki birey arasinda ortaya ¢ikan anlagsmazlik sonrasi
kizginlik, diismanlik, tehdit ve hakaret icerikli ifadelerin kullanilmasidir. Bu durumlar genellikle sohbet
odalar, tartigma sayfalari, e-oyunlar gibi herkese agik ortamlarda gortilmektedir.

Cevrimigi taciz: Kiginin siirekli olarak asagilayici, saldirgan ve onur kirict ifadeler igeren mesajlara
mahkim edilmesidir. Cevrimigi taciz, kizdirma/kigkirtma ile kiyaslandiginda genellikle tek tarafli
olmasi ve daha uzun siirmesi ile ayrigmaktadir (Kowalski vd. 2014; Walker, 2009; Willard, 2007;
Peksen ve Siislii, 2016 akt. Tiirk ve Senyuva, 2021: 467).

Siber taciz: Korku olugturmak amaciyla siirekli tekrar eden tehdit, iftira ve abartili taciz uygulanmasidir.
Siber taciz, ¢evrimici tacize ¢ok benzeyen ancak ¢ok daha siddetli halidir. Devamli surette tehdit ve
tacize ugrama magdurun giivenlik endiselerine kapilmasina sebep olmaktadir (Kowalski vd., 2014;
Willard, 2007).
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Iftira ve karalama: Bir kisiyi itibarsizlastirmak icin sanal mecralarda hakaret icerikli yalan sdylentiler
¢ikarma eylemidir (Willard, 2007).

Farkl1 birisi gibi davranma: Bir kisinin sahip oldugu hesaplarin parolasini ele ge¢irmek ve hesabini
oymus gibi kullanmak suretiyle uygunsuz mesajlar1 oymus gibi géndermeyi iceren bir siber zorbalik
tirtidiir. Bu yolla asil hesap sahibi bagkalarina kars1 sikintiya diigmekte, sayginligini kaybedip kendisini
kot hissetmektedir (Kowalski vd., 2014; Willard, 2007).

Ifsa etme: Magdurun utanmasina yol agacak mahrem bir resmin veya videonun, ya da gizli bir bilginin
yahut kisisel bir gériismeye ait igerigin diger insanlara gonderilmesi veya herkese acik g¢evrimigi
mecralarda paylasiimasidir (Kowalski vd., 2007; Willard, 2007).

Diglama: Kisinin ¢evrimigi bir gruba veya gruplara alinmamasi yahut iiyesi oldugu ¢evrimigi gruptan
cesitli sekillerde atilmasidir. Bu durum genellikle sosyal medya platformlarinda arkadagliktan
cikarilmak seklinde ortaya ¢ikarken ¢evrimigi oyunlarda ise yenen kisinin yenilen Kisi ve arkadaslar
tarafindan oyundaki hareketlerinin kisitlanmasi ve hatta oyuna katilmasinin engellemesi seklinde
goriilmektedir (Willard, 2007).

Siber zorbaligin sanal mecralarda bu kadar ¢ok ve ¢esitli sekillerde gortilmesi, her zaman ve her ortamda
uygulanabilecek nitelikte olmasini kolaylagtirmaktadir. Teknolojide yasanan gelismelere paralel olarak
siber zorbalik tiirlerinin de hem sayisal olarak artis gosterebilecegi ve hem de zamanla tarz olarak
degisebilecegi 6ngoriilmektedir (Tiirk ve Senyuva, 2021: 468).

2.3. Siber Zorbaligin Etkileri

Yapilan cesitli bilimsel calismalarda siber zorbalik magduriyeti yasayan genclerde depresyon, diigiik
benlik saygisi, korku, liziintli, hayal kirikligi, utang gibi farkli ve ¢esitli duygularin olduk¢a yogun
sekilde yasanabildigi goriilmektedir (Patchin ve Hinduja, 2006).

Siber zorbaliga ugrayan gen¢ magdurlarda kendini savunma yetersizligi ve siber zorbaligin kapsamina
gore liziintli ve 0fke gibi olumsuz hisler, glivenlik endisesi, bir¢cok farkl kisilik ve iliski sorunlari
gozlenebilmektedir (Spears vd., 2009). Bu tiir problemler yasayan Ogrencilerin okula gitme veya
goriinmeye kars1 korku gelistirdikleri (Hinduja ve Patchin, 2010; Kowalski vd., 2007; Morales, 2011),
tekrar siber zorbaliga ugrama ihtimalinin verdigi siddetli baski nedeniyle ev yahut okuldaki meselelere
odaklanmada sorunlar yasadiklar1 ortaya ¢ikmaktadir. Bu ve benzeri sebeplerle duygusal problemlere
ek olarak akademik basar1 noktasinda da c¢esitli problemlerin yasandigi tespit edilmektedir (Mason,
2008; Wong-Lo vd., 2011).

Siber zorbaliga ugramis kisilerde asir1 tiziintii ve depresyon, intihara egilim, korku, utang ve endise
hisleri, yogun gerginlik ve asir1 tepkisellik, internet mecralari ve ¢evrimici platformlara gosterilen
alakanmn diislis kaydetmesi, birgok farkli davranig sorunlari, egitim ve okula dair sorumluluklardan
kagma, bagimlilik yapici ¢esitli maddeleri kullanmaya baslama ya da meyil gésterme gibi ¢ok ¢esitli
problemlerin yasanan siber zorbalik vakalar1 nedeniyle ortaya ¢iktigini géstermektedir (Mason, 2008;
Morales, 2011; Schneider vd., 2012).

Bagka bir arastirmada siber zorbaliga maruz kalan 6grencilerin %781 6zgiiven kayb1 ve %70’ 6zsayg1
kayb1 yagamistir. Bu 6grencilerin %42’si arkadaslik iliskilerinde bozulma, %35°1 okul bagarisinda diisiis
ile %28’1 igin okul etkinliklerine katilmada isteksizlik ve %19’unda aile iligkilerinde bozulma oldugu
ve ayrica siber zorbaligin kadin 6grencileri erkek 6grencilere gore daha fazla etkiledigi gergegi de ortaya
cikmugtir. S6zkonusu ¢alismada siber magdurlarda % 75 tiziilme, % 54 yogun keder ve iiziintii, % 72
kizginlik ve 6fke, % 58 endise ve hiisrana ugrama, % 48 korku ve utang ile % 29 i¢in ise dehsete diisme
gibi son derece olumsuz duygusal etkiler oldugu belirlenmistir (Price ve Dalgleish, 2010).

Hinduja ve Patchin’e gore siber zorbalik magduriyeti yasayan kisilerde ortaya ¢ikabilecek en biiyiik etki
intihar etme egilimidir. Siber zorbaliga ugramis kisilerde geleneksel zorbalik yasayanlara kiyasla ¢ok
daha yiiksek oranda intihar diisiincesi goriilmektedir (Hinduja ve Patchin, 2010).

Diger bir ¢calismada siber zorbaliga maruz kalan kisilerde madde kullanma ihtimalinin 2,5 kat, depresyon
ihtimalinin 2 kat, intihar girisiminin kadinlarda 3,2 kat, ve erkeklerde ise 4,5 kat daha yiiksek oldugu
gercegini ortaya koymaktadir. Siber zorbalik aktivitelerinin yetigkinler tarafindan gengler ve ¢ocuklara
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yapildig1 durumlarda karsilagilan sonuglarin ise ¢ok daha tehlikeli oldugu gézlenmektedir (Anderson,
2010; Goebert vd., 2011).

Siber zorbaliga ugrayan magdur kisilerin giderek artan bir siklikla baska bireylere zorbaca davranislar
sergilemeye basladigi da anlagilmaktadir. Siber zorbalikla ilgili yiiritillen galismalar bir¢ok siber
zorbanin kendilerinin de daha 6nce bu tiir zorbaliga maruz kaldigini ortaya ¢ikarmistir (Katzer vd., 2009;
Schneider vd., 2012; Vandebosch ve Van Cleemput, 2009; Yilmaz, 2011 akt. Kinay, 2012: 36-37).

Diger bir bilimsel ¢alismada siber zorbaligin sosyal, duygusal ve akademik etkileri nedeniyle siber
zorbaliga ugrayan kisilerin hayatta basarisizlik ve istikrarsizlik yasadiklari tespit edilmistir. Bu
arastirmada magdur kisilerde depresif belirtilere rastlandig, kaygi diizeylerinin yiiksek ve benlik sayg1
diizeylerinin diisiik oldugu, intikam alma duygusu ile 6fke, tiziintii ve yalnizlik gibi duygularin yogun
yasandig1 gdzlenmistir (Peksen Siisli, 2016; akt.
Akgin, 2021: 25).

Toplamda 25 makale ile 11.506 ¢ocuk ve geng bireyi ele alan kapsamli bir metaanaliz ¢alismasina gore,
siber zorbaliktan dolay1r magduriyete ugrayan genglerde intihara meyilli olma, intihar girisiminde
bulunma ve intihar etme sikliginin yaklasik olarak 2 kat daha fazla oldugu sonucuna ulagilmistir (John
vd., 2018 akt. Tiirk ve Senyuva, 2021: 471).

Siber zorbaligin sebep oldugu olumsuz sosyal, duygusal ve akademik etkilerin yasanmamasi ve siber
zorbalik aktivitelerine kars1 azami diizeyde koruma saglanmasi i¢in 6zellikle gocuk ve genglerin internet
kullanma siiresi ile sikligin1 azaltmaya yonelik galismalar yapilmasi gerekmektedir. Ozellikle gocuklarin
ve genglerin sosyal medya kullanimlarinin kontrol edilmesi, kisisel bilgisayar, tablet ve akilli telefon
gibi araglara filtre programlari kurulmasi, ebeveyn ve 6gretmenlerin siber zorbalik magdurlarin1 daha
erken fark etmelerine yardimci olacak bilgilerle desteklenmeleri gerekmektedir. (Akgin, 2021: 25)

3. YONTEM
3.1. Arastirmanin Modeli

Aragtirma modeli, aragtirmanin amaci dogrultusunda gerekli verilerin toplanmasi ve toplanan verilerin
betimsel analizler ile yorumlanarak sonuglarin elde edilmesidir.

3.2. Calisma Grubu

Caligmanin 6rneklem grubunu Tiirkiye’nin ¢esitli il ve il¢elerinde ikamet eden yaslar1 9-18 arasinda
degisen ilk ve orta 6gretim 6grencileri, 19-29 yas araligindaki {iniversite gengleri ve ¢alisanlar ile 30-40
yas grubundaki ve 40 yas iistiindeki yetigkin bireyler olusturmaktadir.

Arastirmanin 6rneklemi ise arastirmanin amaci dogrultusunda Kkolayda ornekleme yontemi ile
secilmigtir. Kolayda ornekleme yonteminde katilimcilar ulasilmasi kolay, arastirmanin kapsamina
uygun ve goniillii kisilerden sec¢ilmektedir. Buna uygun olarak farkli yas gruplarindan siber zorbalik
olgusuna asina, bizzat kendisi veya c¢evresinden birileri siber zorbaliga ugramis yani kismen de olsa
konu hakkinda bilgi sahibi bireylerin c¢alismaya dahil edilmesiyle arastirmanin O6rneklemi
olusturulmustur. Orneklem biiyiikliigii olarak 1.000.000 kisiyi temsil eden 400 katilimciya sahip bir
orneklem ile ¢alisilmasi hedeflenmis fakat katilimcilarin siber zorbalik olgusuna agina olma 6n sarti
nedeniyle calismanin yiriitiildiigii donemde ancak 97 katilimci sayisina ulasilabilmistir. Toplanan
verilerin gerekli yorum ve ¢ikarimlar i¢in yeterli oldugu disiiniilmektedir.

3.3. Verilerin Toplanmasi ve Analizi

Arastirma amacina uygun verilerin toplanmasi ve yorumlanmasi i¢in nicel arastirma yontemlerinden
anket yontemi kullanilmistir. Anket i¢in internet web siteleri ve sosyal medya platformlarinda siber
zorbalikla ilgili kullanicilarm ilgilendigi ve merak ettigi basliklar {izerinden en ¢ok sordugu sorular
derlenerek ikisi demografik ozellik olmak iizere toplam 15 maddeden olusan bir soru seti
olusturulmustur. Bu sorularin Google Forms platformuna aktarilmasiyla hazirlanan gevrimici anket
formu e-posta ve gesitli sosyal medya kanallarinda paylasilan Google Forms anket baglantisi iizerinden
katilimcilara ulagtirilarak gerekli veriler toplanmistir.
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4. BULGULAR VE YORUM

Yiiriitiilen anket ¢caligmasinin bulgulari frekans tablolari, KMO Bartlett testi ve betimleyici analizler ile
yorumlanmigtir.

Tablo 1. Guvenirlik Analizi

KMO Bartlett Testi
Kaiser-Meyer-Olkin Measure of Sampling
,646
Adequacy.
Bartlett's Test of Approx. Chi-Square 337,627
Sphericity df 78
Sig. <,001

Analiz sonucunda verilen bilgilerin giivenirlik ve uygunlugundan emin olmak icin KMO>0.6 ve Bartlett
5ig<0.05 6n sart1 aranmugtir. Tablo 1’de goruldigi tizere KMO 0,646 ve p<0.05 oldugundan veriler
analiz i¢in uygundur.

Aragtirmaya dahil olan katilimcilarin demografik 6zelliklerini tespit etmek amaciyla sorulan iki soru
anketin ilk boliimiinde yer almaktadir. Ankete katilan ¢ocuk, gen¢ ve yetiskinlerin demografik
ozelliklerine ait frekans ve yiizde dagilimlar1 Tablo 2°de gosterilmektedir.

Tablo 2. Demografik Ozellikler

Frekans | Yiizde
® kadin
@ erkek
Erkek 63 64,9
Cinsiyet
Kadin 934 35,1
9-11 1 1 .
12-15 7 7,2 © 1215
v 16-18 8 8,2 : ‘m'::)'.a
a3 19-29 69 711 Y
30-40 7 7,2
40 usti 5 52

Katilimcilarin siber zorbalik olgusuna agina olma 6n sart1 nedeniyle arastirmaya 97 kisi katilmistir.
Tablo 2’de goriildiigii iizere arastirmaya katilanlarin %65°1 erkek, %35°1 ise kadindir. Yas dagilimi
olarak %71°1 19-29 ve %8’i 16-18 yas araligindadir. Yas1 30-40 arasinda olan %7 ve 40 yas {istii olan
kisiler ise %5 civaridir.

Tablo 3. Siber zorbalik etkileri degerlendirme anketi frekans ve yiizde degerleri

1) Giin icerisinde ne kadar siire ile internete baghsimiz?

0-2 saat 7 %7,2
2-4 saat 19 %19,6
4-6 saat 29 %29,9
6 saat ve Ustil 42 %43,3
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@ 0-2 saat
® 2-4 saat
® 4-6saat

® 6 saat ve Ozeri

2) interneti hangi amacla kullamyorsunuz? (birden fazla secenek secilebilir)

Sosyal aglara erismek i¢in 78 %80,4

Arastirma yapmak i¢in 70 %72,2

Dizi/Film izlemek igin 74 %76,3

Ilging/Komik videolar izlemek icin 61 %62,9

Oyun oynamak icin 55 %56,7
Arkadaslarimla konusmak i¢in 66 %68

Odev yapmak/Ders calismak icin 56 %57,7

interneti ne amaglarla kullaniyorsun ? (Birden ¢ok secenedi isaretleyebilirsin !)
97 yanit

Sosyal aglara erismek igin

Aragtirma yapmak igin

78 (%80,4)

70 (%72,2)

Diziffilm izlemek igin 74 (%76,3)
llging/komik videolar izlemek igin 61 (%62,9)
Oyun oynamak igin 56 (%56,7)
Arkadaglarnmla konusmak igin 66 (%68)
Odev yapmak/Ders ¢aligmak igin 56 (%57,7)
0 20 40 60 80
3) Hig siber zorbalik yaptiniz m1 veya siber zorbalhiga ugradimz mi?
Hi¢ yapmadim ve ugramadim 60 %61,9
Hem yaptim hem de ugradim 15 %15,5
Hi¢ yapmadim ama ugradim 19 %19,6
Yaptim ama hi¢ ugramadim 3 %3,1

@ Hic yapmadim ve ugramadim
@® Hem yaptim hem ugradim

@ Hig yapmadim ama ugradim
@ Yaptim ama hig ugramadim
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4) Siber zorbaligin su¢ oldugunu biliyor musunuz?

Evet 89 %91,8
Hayir 8 98,2
@® Evet
® Hayr
5) Siber zorbaliga hangi sekillerde maruz kaldimz? (birden fazla secenek secilebilir)
Goriintlilerim ¢ekilip benden izinsiz paylasildi 5 %5,2
Hakaret icerikli mesajlar/mailler aldim 28 %28,9
Sosyal medyada ifsa edildim 1 %1
Hakkimda karalayici sayfalar acildi 1 %1
Sahte hesap(lar)im agildi 11 %11,3
Sosyal medyada herkes tarafindan bloke edilip dislandim 4 %4,1
Siber zorbaliga ugramadim 62 %63,9
Bu soru gok onemli: Siber zorbaliga hangi sekillerde maruz kaldin ? (Birden ¢ok segenegi
isaretleyebilirsin !)
97 yanit
Gortntlerim gekilip benden izi... 5 (%5,2)
Hakaret igerikli mesajlar/malller... 28 (%28,9)
Sosyal medyada Ifsa edildimfg—1 (%1)
Hakkimda karalayici sayfalar a... 1(%1)
Sahte hesap(lar)im agildi 11 (%11,3)
Sosyal medyada herkes tarafin... 4 (%4.1)
Siber zorbaliga ugramadim
0 20 40 60 80
6) Siber zorbaliga ugradiysamz psikolojiniz kétii etkilendi mi?
Evet 12 %12,4
Hayir 26 %026,8
Hi¢ ugramadim 59 %60,8
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@ Evet
@ Hayir
@ Hic ugramadim

7) Ne siklikla siber zorbahiga ugradimiz / ugruyorsunuz?

Bir iki defa bagima gelmisti 24 %24,7
Yilda 1-2 kez 6 %6,2
Neredeyse ayda 1 oraninda 3 %3,1
Sik sik ugruyorum 3 %3,1
Hig¢ ugramadim 61 %62,9
@ Bir iki defa bagima gelmigti.
® Yilda 1-2 kez
@ Neredeyse ayda bir oraninda
@ Sik sik ugruyorum
@ Hi¢ ugramadim
8) Internet sitelerinde bulunan sikiyet et / bildir 6zelligini hi¢ kullandimz m?
Kullandim 32 %33
Kullanmadim 17 %17,5
Hig siber zorbaliga ugramadim 48 %49,5

® Kullandim
@® Kullanmadim
@ Hig siber zorbaliga ugramadim

9) Size gore asagidakilerden hangileri siber zorbahktir? (birden fazla secenek secilebilir)

Izin almadan baskasinin fotografini paylasmak 36 %37,1
Bagkasinin adina sahte hesap agmak 34 %35,1

Birine hakaret iceren mesajlar gondermek 36 %37,1
Baskalarini ifsa etmek 36 %37,1

Hepsi 74 %76,3

Hicbiri 8 %8,2
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Peki sunlardan hangileri sence siber zorbalik ? (Birden ¢ok segenedi isaretleyebilirsin !)
97 yanit

Izin almadan bagkasinin

36 (%371
fotografini paylagmak g )
Bagkasi adina sahte hesap 34 (%35,1)
agmak
Birine hakaret igeren mesajlar 36 (%37.1)
goéndermek
Bagkalanni ifsa etmek 36 (%37,1)

Hepsi 74 (%76,3)

Highiri 8 (%8,2)

10) Siber zorbalhiga ugradigimizda hangil duygulari1 yasamaya basladimiz? (birden fazla segenek
secilebilir)

Endise 19 %19,6

Dikkat dagimikligi 8 %8,2
Okuldan/isten uzaklasma istegi 9 %9,3
Kizginlik/Ofke 33 %34

Uziintii 20 %20,6

Fiziksel olarak koti hissetme 17 %17,5
Yalnizlik 5 %5,2

Higbiri 59 %60,8

Siber zorbaliga ugradiginda sunlardan hangilerini yagamaya basladin? (Birden gok segenegi
isaretleyebilirsin!)
97 yanit

Endige 19 (%19,6)

Dikkat daginikhg 8 (%8,2)
Okuldan/igten uzaklagma lstedi 9 (%9,3)
Kizginhk/Ofke 33 (%34)
Uztintt 20 (%20,6)
Fiziksel olarak k&t( hissetme 17 (%17,5)
Yalnizhik 5 (%5,2)
Higbiri 59 (%60,8)

0 20 40 60

11) Siber zorbalikla nasil miicadele ettiniz/ediyorsunuz? (birden fazla segenek se¢ilebilir)

Zorbalik yapan kisiden buna son vermesini isterim 19 %19,6
Onu sosyal medyamda engellerim 26 %26,8

Arkadaslarima soylerim 7 %7,2

Aileme soylerim 3 %3,1

O zorbalig/kaniti silerim 9 %9,3

Yasal yollara bagvururum 15 %15,5
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Hig ugramadim | 56 | %57,7

Siber zorbalikla nasil miicadele ettiniz/ediyorsunuz ? (Birden gok segenegi isaretleyebilirsin!)
97 yanit

Zorbalgi yapan kisiden buna s, 19 (%19,6)

Onu sosyal medyadan engellerim 26 (%26.8)
Arkadaglanima sdylerim 7 (%7,2)
Alleme sdylerim 3 (%3.1)
O zorbahgi/kaniti silerim (6rneg. .. 9 (%9,3)
Yasal yollara bagvururum. 15 (%15,5)
Hig ugramadim 56 (%57,7)

0 20 40 60

12) Siber zorbahiga ugradigimiz sosyal medya platformu hangisidir? (birden fazla segenek
secilebilir)

WhatsApp 11 %11,3

Instagram 26 %26,8

Twitter 9 %9,3

Facebook 14 %14,4

TikTok 3 %3,1
Snapchat 1 %1
Skype 0 %0

Hi¢ ugramadim 61 %062,9

Siber zorbaliga ugradiginiz sosyal medya araci nedir ? (Birden gok segenegi isaretleyebilirsin !)
97 yanit

Whatsapp 1 (%11,3)

Instagram 26 (%26,8)
Twitter 9 (%9,3)
Facebook 14 (%14 4)
Tiktok 3(%3.1)
Snapchat 1(%1)
Skype 0 (%0)

Hi¢ ugramadim 61 (%62,9)

13) Sizce teknolojideki hizli gelisme siber zorbalig: etkiledi mi / etkiliyor mu?

Evet 90 %92.8

Hayir 7 %7,2
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® Evel
@ Hayrr

_ )

Katilimeilarin yaklasik %30°u giinliik 4-6 saat, %43’ ise 6 saattten fazla internete bagh kalmaktadir.
Interneti kullanma amacinda %80’i sosyal aglara erisim ve %76’s1 dizi/film izlemek igin
kullanmaktadir. Siber zorbaliga en ¢ok maruz kaliman sosyal medya platformu icin yaklasik %27’si
Instagram  ve % 141 Facebook  cevabim1  vermistir. Katilimcilarin -~ yaklasik
% 93’11 teknolojideki hizli gelismenin siber zorbalig1 etkiledigini diisiinmektedir.

5. SONUC VE ONERILER

Amaci farkli yas araliklarindaki gengler ve yetiskinler arasinda giderek daha fazla goriilen siber zorbalik
olaylarindan dolay1 ortaya ¢ikan etkileri irdelemek olan arastirmada yapilan betimsel analizlerde 6ne
¢ikan en 6nemli hususlar arasinda;

e Katilimcilarin %431 giinliik 6 saat ve {izeri internete baglanmakta oldugu, 4-6 saatlik %30’luk
dilimi de ilave edince ankete katilan kisilerin %73 liik kismimnin giinde 4 saatten fazla interneti
kullandigy,

e Internetin en gok %80 sosyal medya ve %76 dizi/film izleme amagl kullanildigi,

e Katilimeilarin yaklasik %20’si siber zorbaliga maruz kalan ve %15°1 ise hem magdur hem de
siber zorba konumundaki kisiler oldugu,

e Katilimeilarin yaklagik %29°u hakaret icerikli mesajlar/e-postalar alarak ve %11°1 ise kendileri
adina sahte hesap(lar) agilmak suretiyle siber zorbaliga maruz kaldigi,

e Katilimeilarin %40°a yakim siber zorbalik magduriyeti yasarken bunlarin sadece %12’sinin
psikolojik olarak kotii etkilendigi, diger %27°lik kismin yasananlardan koti etkilenmedigi,

e Siber zorbaliga ugrama sikliginda katilimcilarin yaklasik %25°lik kisminin hayatinda 1-2 sefer
ve %6’lik kesimin ise yilda 1-2 defa bu olumsuz durumu yasadigi,

e Katilimcilarm %8’lik béliimiiniin “Izin almadan baskasmin fotografini paylasmak” ve
“Bagkalarinin adina sahte hesap agmak” dahil higbir eylemi siber zorbalik olarak gérmedigi,
(aslinda bu iizerinde ciddi olarak diistiniilmesi gereken bir aykirilik)

e Siberzorbahiga ugrayan kisilerde en sik ve yogun olarak 6ne ¢ikan duygularin sirastyla yaklasik
%34 ile Kizginlik/Ofke, %21 ile Uziintii ve %20 ile Endise duygular1 oldugu,

e Siber zorbalikla miicadele seklinde en ¢ok tercih edilen yontem olarak katilimcilarin yaklagik
%27’si siber zorbay1 sosyal medya hesaplarinda engellemeyi tercih ederken, %20’si siber
zorbadan buna son vermesini istemekte ve sadece %15’1 yasal yollara bagvurmay1
yeglemektedir,

e En fazla siber zorbaliga ugranilan Sosyal medya platformlar1 %27 Instagram, %14 Facebook ve
%11 Whatsapp olarak ifade edilmistir,

e Ayrica siber zorbaliga maruz kalan magdurlarin yasadiklari gesitli psikolojik sorunlarin baginda
gelen kizginlik/6fke (%34) duygusu aniden ortaya ¢ikma Ozelligi nedeniyle olumsuz
durumlarda en ¢ok goriilen duygulardan biri olmaktadir.
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e %21 kitlenin yasadig1 tiziintii duygusunun sebepleri arasinda siber zorbanin magdura kirici ve
kaba sozler s6ylemesi, onu ifsa etmesi oldugu diistiniilebilir.

e %20’lik katilimer grubunda goriilen endise duygusunun sebepleri arasinda magdurun basina ilk
defa boyle bir olay gelmesi veya siber zorbanin magduru tehdit etmesi gibi durumlar
olabilmektedir.

e Siber zorbalik sonrasi kendini fiziksel olarak kotii hisseden katilimeilarin diistiigii durumun
nedeni olarak literatiirde de yogun sekilde islenen psikolojik travma durumlarinin fiziksel
bitkinlik ile birlikte yorgunlugu da beraberinde getirmesi sayilabilir.

o %09’luk kesimde goriilen okuldan/isten uzaklasma isteginin en temel sebebi olarak magdurlarin
siber zorbalik sonrasinda belirgin bir sekilde kendilerini fiziksel olarak kotii hissetmeye
baslamasi ve ek olarak siber zorbaliga sahit olan kisinin yakin ¢evresinin bu zorbalig1 gercek
hayata tagimas1 miimkiin olabilmektedir.

o  %@&’lik bir kesim tarafindan siber zorbalik sonrasi yasanan dikkat daginikligi ise zorbaliga
kendini kaptirma veya giinliik yasantida bu konuyu asir1 sekilde diisinme kaynakli sorunlarla
ilgili olabilmektedir.

e Son olarak katilimeilarin %5’inin yalnizlik yasadigini belirtmesinin nedeni ise sanal mecralarda
yasadig1 zorbalik nedeniyle ¢evresi tarafindan alay konusu haline geldigini diisiinerek kendini
toplumdan diglamak istemesi seklinde yorumlanabilir.

6. TARTISMA

Arastirmanin daha anlamli ve etkin olmasi i¢in benzer ¢alismalarin agirlikla daha yiiksek yas gruplari
arasinda ve ¢cok daha fazla sayida katilime1 igerecek sekilde yapilmasi gerektigi diisiiniilmektedir. Diger
yandan kisilerin siber zorba veya magdur olmasinin arkasinda yatan sebeplerin ¢cok karmagsik ve gesitli
olmasi siber zorbalik konusunun ¢ok daha ayrintili incelenmesi gerektigine isaret etmektedir. Ayrica
cesitli bolgelerde ve farkli gelir seviyelerindeki kigilere dair kargilagtirmalarin yapilmasi ve ¢aligmanin
bolgesel acidan bir farkliliga neden olup olmadigi da arastirilmas1 gereken 6nemli konular arasinda yer
almaktadir.
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