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EDITOR NOTU:

“Yiikselmis, ilerlemis medent bir millet olarak medeniyet diizeyinin tizerinde yasayacagiz. Bu hayat ancak
ilim ve fen ile olur. Ilim ve fen igin, kayit ve sart yoktur.”
MUSTAFA KEMAL ATATURK

Giindemimizdeki COVID-19 salgin1 ve beraberinde gelen asi gelistirme
siireclerinde de taniklik ettigimiz tizere, diinyada stz sahibi iilke ve kurumlar
bilime verdikleri destek Olgiisiinde ayakta dimdik durabilmekte ve diger
iilkelere adeta hiikmetmektedir. “Diinyada her sey icin; uygarlik icin, hayat icin,
basart igin en hakiki miirsit ilimdir; fendir.” derken Mustafa Kemal ATATURK de ' '

bunun altim ¢izmigtir. Bilim, bagimsizhiktir. Bilim, giictiir. Bilim, gelecegin Ojrenct Komisyonu Tanigma
teminatidir. Kokteylimiz, 2019

¥

-

“Ulkemiz iginde uygar diigiincelerin, ¢agdag ilerlemelerin bir an yitirmeksizin yayilmas: ve gelismesi
gerektir. Bunun icin biitiin bilim ve fen adamlarinim bu konuda calismay: bir namus borcu bilmesi gerekir.”
Ata’'mizin manevi mirasi olan bilim ve akil 1s1ginda ilerlemek, biz gen¢ miihendislerin namus
borcudur. Motivasyonumuzun ve enetjimizin diistiigli zamanlarda bu borcu hatirlamali ve “Ileri!
[leri! Daima [leri!” diyerek tilkemizi bilimde, {iretimde, sanayide, egitimde daha iyi yerlere tagimak
i¢in ¢ok calismaliyiz. Dergimizin ortaya ¢ikis amaci, tilkemizdeki bilim okur-yazarlhigini arttirarak
yeni bilimsel ¢alismalara sevk vermek ve komisyonumuz &grencilerinin yeni fikir tohumlarimn
filizlenmesine ortam saglamaktir.

Atatiirk’iin “Ilim terciime ile olmaz, tetkikle olur.” soziinii esas alarak yazar arkadaglarimizin Kaki Atk Greri Doniigiimi Tesist
diistincelerini evrensel kilmak adia dergimizi hem Ingilizce, hem de Tiirkce olarak yayimliyoruz. whils ot B

Keyifli okumalar dilerim.
Eda KUCUK

EDITOR’S NOTE:

Editor’s Note:

“As an ascended and advanced civilized nation, we will live above the civilization level. This life is only

possible thanks to science. There are no terms and conditions for science”
Geleneksel Yeni Yil Kokteylimiz,

As we have recently witnessed in the COVID-19 pandemic and the accompanying vaccine 32k

development processes, the countries and institutions that have a strong voice in the world can
stand upright and almost dominate other countries to the extent of their support for science. When
Mustafa Kemal ATATURK said, “The truest guide for everything; for civilization, for life, for success in
the world is science.” he highlighted this also. Science is independence. Science is power. Science is
the assurance of the future.

“It is necessary for civilized ideas and modern advances to spread and develop without losing a moment in
our country. For this, all scientists should have a debt of honor to work on this subject.” Progress in the
light of science and reason, which is the spiritual heritage of our ancestor, is our debt of honor as
young engineers. When our motivation and energy are low, we should remember this debt and
work hard to move our country to better places in science, production, industry, and education by
saying “Forward! Advance! Always Forward!”. The purpose of our magazine is to increase the
scientific literacy in our country, to encourage new scientific studies, and to provide an
environment that encourages the birth of new ideas from our commission students.

We took Atatiirk’s "Knowledge does not happen with translation; it can only be done with workup."
saying as a base so that's why we are publishing our magazine both in English and Turkish in
order to make the thoughts of our writer friends universal.

I wish you a pleasant reading.

Eda KUCUK
Pandemi Doneminde; Kigisel ve
mesleki gel.i.;i.mi,mi.ze, Online
&“ ’ ebiinlikler ve soylesilerle katkida
@ 1,‘ }a’ e “?; buluhmqya devam etbilk,
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Miihendislik; bilim yoluyla elde edilmis tiim
bilgilerden, akil ve deneyim yoluyla somut
sentezlere vararak; insana ya da genel
kapsamiyla canliya

yararli olusumlari

yaratma gici ve cabasidir. Kimya
Mihendisligi ise materyallerin kimyasal
yapilari, enerji iceriklerinin veya fiziksel
hallerinin degisime ugradigi proseslerin
gelistirilmesi ve uygulanmasi ile ilgilenen
engin ve ¢ok yonli bir miihendislik dalidir.
Bizler; TMMOB Kimya Miihendisleri Odasi
Ankara Subesi Ogrenci Komisyonu olarak
bagimsiz disiinen, sorgulayan, gelismeyi
amaclayan ve ftreten, gelecegin Kimya
Mihendisleri adaylariyiz. Yaz kamp: ile
baglayan ve 5imiz Tiz Etkinlik serileri ile
devam eden bu stirecte ekip olma ve
kolektif calisma prensipleriyle siirekli yeni
fikirler tiretmek hedefimiz oldu.
Gunimizdeki pandemi kosullarinda dahi
durmak bilmeden, online olarak
etkinliklerimize ve calismalarimiza devam
ettik. Yeni fikirler treten ve arastiran
ekibimizle beraber, ulusal ve uluslararasi
tim Kimya Mihendisligi

ulasma hedefiyle "CARBONO6" dergisini

Ogrencilerine

ctkarma karar1 aldik. Dergi ile birgok

meslektasimiza ulasmak; Kimya
Miihendisligi 6grencilerinin arastirmalarini,
sorunlarini ve daha bir ¢ok konu bashgini
inceleyerek onlara tretim alani sunmayi
"CARBONO06"

Miihendisligi 6grencilerinin ortak sesi olma

amagclyoruz. tim Kimya

yolunda ilk adimini bu sayiyla atiyor. Emegi
gecen
Komisyonumuza tesekkiri borg biliriz.

Yasasin KMO!
Yasasin KMO Ogrenci!

tim dostlarimiza ve Ogrenci

Muratcan Togan

Engineering is reaching concrete synthesis
through intelligence and experience from all
the information obtained through science; It
is the power and effort to create formations
that are beneficial to human beings or living
things in general. On the other hand,
Chemical Engineering is a vast and versatile
branch of engineering that deals with the
development and application of processes in
which the chemical structures, energy
content, or physical states of materials
change. We are UCTEA Chamber of Chemical
Engineers Ankara Branch Student
Commission and we are candidates for
think

independently, aim to develop, and produce.

future Chemical Engineers who
In this process, which started with the
summer camp and continued with the 5 of us
1 event series, our goal was to constantly
generate new ideas with the principles of
being a team and working collectively. We
continued our activities and work online
nonstop, even in today's pandemic
conditions. Together with our team that
produces and researches new ideas, we
decided to publish "CARBON" magazine to
reach all Chemical Engineering students
nationally and internationally. To reach many
of our colleagues with the magazine; We aim
to present a production area to Chemical
Engineering students by examining their
research, problems, and many other topics.
With this issue, "CARBONOG6" takes the first
step towards becoming the common voice of
all Chemical Engineering students. We would
like to thank all our friends and the Student
Commission who have contributed.

Long live CCE!

Long live CCE Student!

Hacettepe Universitesi Kimya Miihendisligi Lisansi 2. Siif Ogrencisi
TMMOB Kimya Miihendisleri Odasi Ankara Sube Ogrenci Komisyonu Temsilcisi
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YENILENEBILIR ENERJI KAYNAKLARINA
NEDEN IHTIYAG DUYARIZ?

SABIHA SEVVAL GOKDUMAN- ANKARA UNIVERSITESI 1. SINIF OGRENCISI

Enerji kaynagindan alina
oranda veya kaynagin tiikenme
hizindan daha ¢abuk birll ilde
kendini yenileyebilmesi ile tanimlanir.
Ornegin, giinesten elde edilen enerji|

ile ¢alisan bir teknoloji bu enerjiyi Enerji kaynaklari igin yapilan siniflandirmalardan biri enerji
tiiketir, fakat tiiketilen enerji toplam kaynaklarinin kullanim sonunda tiikenebilirlik ya da yenilenebilirlik
giines enerjisinin yaninda ¢ok kiigtik ozelliklerine gore yapilan siniflandirmadir. Bu siniflandirmaya gore,
kalir. Yenilenebilir enerjiler; giines dogal bir cevrim sirecinde aynen kalabilen; kullanilmasina ragmen
enerjisi, riizgar enerjisi, jeotermal azalmayan, tikenmeyen enerji kaynaklarina yenilenebilir enerji
enerji, hidrolik enerji, hidrojen kaynaklari; bir kez kullanmildiginda kendini yenileyemeyen enerji
enerjisi, dalga-gel git enerjisi, kaynaklari ise yenilenemez enerji kaynaklari olarak bilinmektedir.

biyokutle enerjisi olarak Peki bizler bu yenilenebilir enerjiye nicin ihtiya¢c duyuyoruz?

Artan niifusun, gelisen teknolojinin etkisi ve ucuz olmalar: dolayisi ile
fosil kokenli (yenilenemeyen) yakitlar yaygin bir kullanim alanina

orneklenebilir.

sahip olmustur. Fosil kokenli yakitlarin igindeki karbon, oksijen ile
birleserek CO2 (karbondioksit) ve CO (karbonmonoksit) gazlar1 agiga
c¢ikartir ayrica yakitlarin iginde bulunan kursun ve kukirt gibi
elementler de hava ile birleserek canli saghigi icin tehlikeli bilesikler
olusturur. Bitkiler tarafindan yapilan fotosentez ya da c¢lrime gibi
donisimler bu birikime engel olabilse de yakitlarin yogun kullanimi
tehlikeli bir birikime neden olur.

Yogun kullanimda sera gaz: olusumuna neden olan bu yakitlar ¢evreye geri ddnmesi zor olan agir tahribatlara ve
kiresel 1sinmaya yol acar. Ayrica yenilenemeyen enerjilerin diinyada sinirli cografyalarda bulunmasi ile bu
kaynaklarin rezervleri sinirli miktardadir ve fosil kékenli olan bu enerji kaynaklar: tiiketildigi zaman yerine
konmasi milyonlarca yil alir. Diinyadaki enerji tiiketim hizi ise, fosil yakitlarin olusum hizinin 300 bin kati
kadardir. Yani bir giinde bin yillik bir fosil yakit olusumu tiketilmektedir. 1973 yilinda yasanan petrol krizi de
yenilenemeyen enerji kaynaklarina giivenemeyecegimizi gostermistir. Yenilenebilir enerjiler fosil kokenli degildir
boylece yenilenemeyen enerji kaynaklarina nazaran cevreye verdigi tahribat minimum diizeydedir. Yenilebilir
enerji kaynaklari, miktarlarinin sinirli olmamasi, ¢evreye daha az zarar vermeleri ve giivenli olmalar: nedeniyle
fosil yakitlardan daha avantajhidirlar. Merkezden kontrol edilen geleneksel enerjilere gore, alternatif enerjiler
yerel birimler tarafindan dretilmektedir. Kurulan enerji panelleri ile kullanicisi arasinda herhangi bir engel
bulunmamaktadir. Alternatif enerjinin yerel olarak tretilmesi ve dogal enerji kaynaklarindan elde edilmesi
dolayis1 ile ithal enerjilere 6deme yapilmasi engellenmekte ve dis borglar azaltilmaktadir. Bu da tlkelerin
ekonomik anlamda pozitif etkilenmesine yol acar. Alternatif enerji kaynaklarinin da negatif yonleri elbette vardir.
Ornegin; hidrolik enerji elde etmek amaciyla kurulan barajlar, kapladiklari alandaki biyolojik gesitlilige zarar
vermektedirler. Riizgar enerjisi elde etmek icin kullanilan panellerden ¢ikan sesler de énemli derecede girilti
kirliligine neden olmaktadir. Ancak bu zararlar fosil kdkenli yakitlarla kiyaslandigi zaman ¢ok da Onemli
degildirler. Kiresel niteligi olmayan sinirli zararlardir. Durum bdéyle oldugundan, yenilenemeyen enerjiye gilizel
bir alternatif olan yenilenebilir enerjiye siirdiirtlebilir bir ¢cevre icgin ihtiya¢ duyariz.

KAYNAKCA:

M. Akif Gukurcayir, Hayriye Sagir (2008). Enerji Sorunu, Cevre Ve Alternatif Enerji Kaynaklari. Selguk Universitesi Sosyal Bilimler Enstitiisii Dergisi.

Nesrin Demir, Pelin Bag (2020). Avrupa Birliginin Enerji Sorunsalinda Yenilenebilir Enerji Kaynaklarinin Yeri Ve Gelecegi. Mehmet Akif Ersoy Universitesi
iktisadi Ve idari Bilimler Fakiiltesi Dergisi.

Erdem Koc, Kadir Kaya (2015). Enerji Kaynaklari-Yenilenebilir Enerji Durumu. Miihendis Ve Makina Dergisi.

Mehmet Erdal Odabag (2013). Yenilenebilir Enerji Kaynaklari.
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WHY DO WE NEED
RENEWABLE ENERGY SOURCES?

SABIHA SEVVAL GOKDUMAN- ANKARA UNIVERSITY 15" YEAR STUDENT

One of the classifications made for energy resources is the

classification made according to the exhaustibility or renewability ; .
A renewable energy source is defined as

the ability to renew itself at an equal rate
to the energy taken from the energy
source or faster than the depletion rate of
the resource. For example, a technology
powered by solar energy consumes this

So, why do we need renewable energy? energy, but the energy consumed is very
Because of the rising population, progressive technology, and the Small compared to the total solar energy.
fact that they are cheap, fossil fuels (exhaustible) are commonly
used. The carbon in fossil-based fuels combines with oxygen to Solar energy, wind energy, geothermal
release CO2 (carbon dioxide) and CO (carbon monoxide) gases. €nergy, hydraulic energy, hydrogen energy,
Flements such as lead and sulfur in the fuels combine with air to ~Wave-tide energy, biomass energy are a
form dangerous compounds. Although transformations such as feéw examples of renewable energy.

photosynthesis or rotting by plants can prevent this accretion,

characteristics of energy resources at the end of use. According
to this classification, energy sources that don’t decrease or
diminish over time are considered renewable energy resources,
and the energy resources that you can only use once are
considered exhaustible energy resources.

intensive use of fossil fuels causes a dangerous accumulation.

These fuels, which cause greenhouse gas formation in intensive use, cause severe damage and global warming. In
addition, with the availability of non-renewable energies in limited geographies around the world, the reserves of
these resources are limited and when these fossil-based energy resources are consumed, it takes millions of years
to replace them. The energy consumption rate in the world is 300 thousand times the rate of formation of fossil
fuels. In other words, it would take a thousand years to replace the fossil fuels that are being consumed in a day.
The oil crisis of 1973 showed us that we cannot rely on nonrenewable energy sources.

Renewable energies are not fossil-based, so the damage to
the environment is minimal compared to non-renewable
energy sources. Renewable energy sources are more
advantageous than fossil fuels in that their amount is not
limited, they are less harmful to the environment and they
are safe to use. In comparison to traditional energy sources
controlled from the center, alternative energies are produced
by local units. As alternative energy is produced locally and
obtained from natural energy sources, payment for imported
energies is prevented and external debts are reduced. This
causes countries to be affected positively in economic terms.
Of course, alternative energy sources also have negative
aspects. For example; Dams established to generate hydraulic
energy harm the biological diversity in the area they cover.
The noises emitted from the panels used to

obtain wind energy also cause significant noise pollution.
However, these damages are not so significant when
compared with fossil-based fuels. The harm that renewable
energy sources cause is limited and not on a global scale. As
this is the case, we need renewable energy, which is a good
alternative to non-renewable energy, for a sustainable
environment.

RESOURCES:

M. Akif Gukurcayir, Hayriye Sagir (2008). Enerji Sorunu, Cevre Ve Alternatif Enerji Kaynaklari. Selguk Universitesi Sosyal Bilimler Enstitiisii Dergisi.

Nesrin Demir, Pelin Bag (2020). Avrupa Birliginin Enerji Sorunsalinda Yenilenebilir Enerji Kaynaklarinin Yeri Ve Gelecegi. Mehmet Akif Ersoy Universitesi
iktisadi Ve idari Bilimler Fakiiltesi Dergisi.

Erdem Koc, Kadir Kaya (2015). Enerji Kaynaklari-Yenilenebilir Enerji Durumu. Miihendis Ve Makina Dergisi.

Mehmet Erdal Odabag (2013). Yenilenebilir Enerji Kaynaklari.
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KiMYA MUHENDISLIGININ
NUKLEER ENERJIDEKI ROLU

KUBRA AKSOY ABDELFETTAH ERBAI
ANKARA UNIVERSITESi HAZIRLIK SINIFI OGRENCISI ANKARA UNIVERSITESI 1. SINIF OGRENCISI

Kimya miihendisligi tam tamimiyla kimya, matematik, fizik, biyoloji, mikrobiyoloji, biyokimya ve
ekonomi bilimlerini; ham maddelerin ya da kimyasallarin daha kullanisli ve degerli bigimlere
doniistiiriildiigii proseslere uygulayan miihendislik dalidir. Kimya miihendisliginin; 1s1 transferi,
akiskanlar dinamigi, yakitin yeniden islenmesi, agir su iiretimi, uranyum cevherlerinin rafi
edilmesi ve niikleer enerji iiretiminde etkin rol aldigini biliyoruz. Eger siz de niikleer enerji ala
ilerlemek istiyorsaniz ve “kimya miihendisleri niikleer santrallerde calisiyor mu?” sorusunun
ariyorsaniz bu yazi tam sizlere gore.

Oncelikle “niikleer enerji nedir?” diye soracak olursak soyle kisaca bir cevap verebiliriz: Niikl
atomun c¢ekirdeginden elde edilen bir enerji tiridir. Nikleer enerjinin tretildigi santraller
yayginlastirilarak niikleer enerji tretimi artirilmas: hedeflenmektedir. Bu yiizden bu santrall
kurulmasindan gelistirilmesine kadar gerceklestirilen tim asamalarda galiymak tizere lisans ve yiikse
lisans egitimleriyle miihendisler yetistirilmek istenmektedir.

Cogu Tniversitede, ntkleer mihendislikte yiksek lisans egitimi almanin 6n kosulu kimya
miihendisliginde bir lisans diplomasidir. ikisinin arasinda pek ¢ok ortak nokta olsa bile bu benzerlik bir
yere kadar diyebiliriz. Nikleer enerji santralleri niikleer reaksiyonlarla ilgilenirken kimya miihendisleri
bunlar1 endistri 6lgegine uygulamak icin kimyasal reaksiyon kinetigini inceler. Boylece nitkleer
reaksiyonlar: 6grenmeleri ve uygulamalar: daha kolay olur. Bununla birlikte bir kimya miihendisi, niikleer
santrallerde calismak icin bir niikleer miihendis kadar bilgili veya nitelikli degildir ancak diger derece
sahiplerinden daha bilgili ve kalifiye olmalar1 géz 6niine alinmaktadir. Arttirilmasi hedeflenen tiim bu
santrallerde ve enerjinin tretiminde kimya mihendislerinin rolint ¢ bashk altinda inceleyebiliriz:
gelistirme, tasarim ve operasyon.

GELISTIRME

Gecmisteki hatalar1 géz 6ntine aldigimizda niikleer enerji ¢ok fazla tahribata hatta can kayiplarina neden
olmustur. Bu yizden hatalar goz ardi edilmeden tretim tesisleri gelistirilmelidir. Aksi takdirde tesisler
kapanmaya kadar gidebilir ve 500 MW'hk tek bir Uniteyi kapatma maliyeti, 6rnegin Pickering
birimlerinden biri gtnlik 150.0008'dir. Bu kapanmalar olduk¢a maliyetlidir. Bu maliyetli cezalardan
ka¢inmak icin; kimyasal problemler goz ardi edilmemeli, sistemler kontrol edilmeli ve daha toleransh
hala getirmek {tzere gelistirilmelidir. Tim bunlar yapilirken de bu sistem kontrollerinde kimya
mihendislerinin hayati bir roli vardir. Gelistirme, tasarim, temel verileri olusturmak ve operasyon
zincirleri kimya miihendislerinin kontroli altindadir. Bir 6rnek vermek gerekirse su sogutmali
reaktorlerde en biiytik ve temel sorun aktivite tasinmasidir. Kiitleyi engellemek veya en aza indirmek icin
kimyasal kontrol ve sistemlerle bu aktiviteyi ortadan kaldirmak icin gerekli aritma yontemleri tiretmek
kimya mihendislerinin rollerinden biridir. Teknik fizibiliteleri hali hazirda belirlenmis bircok reaktor
olmasina ragmen besleme malzemeleri, sogutma sivisi isletme ve saflagtirma sistemlerini optimize etme
gibi konular kimya miihendislerinin gelistirmesi gereken konulardir.

Kimya mithendislerinin prosesleri, tesisleri gelistirme siirecinde en ¢ok ihtiya¢ duyacag: yardimcisi ise
iyi bir iletigsim teknigidir. Bu konu kimya miihendislerinin kolayca goézden kagirabilecegi detaydir fakat
kimya miithendislerinin rapor yazmasi, sonug ¢ikarmasi yeterli degildir. Ayrica tasarimin yetersiz oldugu
sonucuna vardiysa diger kisileri de ikna edebilmelidir.
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KAYNAKLAR

TASARIM

Nikleer santral gibi bliyik santrallerin tasarimlari karsilasilan biyik bir sorundur. Tasarim
mihendisinin keskin bir yargi duygusu olmalidir. Hem gelistirme hem de operasyon ekibinin bilgilerini
sindirmeli, tasarimin ne zaman ve nasil gelistirilmesi gerektigi konusunda inisiyatif almali ve se¢iminde
yeterli kimyasal kontroli saglamak i¢in sistemine gilivenilirligi dahil etmelidir.

OPERASYON

Kimya miihendisleri genig alt yapilar1 sayesinde niikleer santrallerin operasyon kisminda daha cok
istihdam edilmektedir ¢iinkd kimyasal kontrol en ¢ok bu kategoriye giriyor diyebiliriz. Yiiksek oksijen
konsantrasyonu veya yiikksek ¢camur seviyeleri, radyasyon alanlarinda bakimi gittikge zorlastiracag: igin
kapasite faktori disecektir. Bu ve bunun gibi sorunlar: kimya miihendisleri taniyabilir ve kimyasal sistem
kontrollerini her zaman tam olarak calisir durumda ve verimli tutulmasini saglayabilir. Kimya
mithendislerinin operasyon tesislerinde baska bir belirgin durumu daha vardir. Ginlik analiz
rakamlarindan uzun vadeli performans degerlendirmesi ve sistem kimyasinin isletim parametrelerinden
sorumludur. Bu sekilde, istenmeyen bir kimyasal durumun ne zaman gelistigi veya gelisebilecegini
anlayabilir ve buna yo6nelik iyilestirme icin tasariminda veya calismasinda degisiklikler yapabilir.

Eger bu tesislerde caligmak isterseniz almaniz gereken bircok egitim olacaktir. Nikleer Enerji Egitimi ve
Ogretimi (NEET) geleneksel akademik egitimi tamamlayan kisa ve yogun mesleki gelisim programi
saglamak icin tasarlanmistir. Konulu dersler, grup atdlye caligmalari ve caligma yontemlerine maruz
kalma yoluyla i¢erik sunumu icerir. Universite, kamu hizmetleri ve endiistrinin benzersiz bir ortakligi ile
saglanan NEET programi deneyimi ayrica; gii¢ reaktér kurulumlarina, ag oturumlarina ve grup
projelerine yapilan ziyaretler araciligiyla rehberlik ve deneyimsel 6grenmeyi vurgular.

https://inis.iaea.org/collection /NCLCollectionStore /_Public/03/017,/3017270.pdf

Erigim tarihi: 13.01.2021

https://www.ne.anl.gov/nce/

Erigim tarihi: 13.01.2021

https://www.uml.edu/engineering/chemical /neet/

Erigim tarihi: 13.01.2021
https://www.chalmers.se/en/departments/chem /research/energymaterials /nc/Pages/The%20chemistry%200f%20nuclear%20waste%20disposal.aspx
Erigim tarihi: 15.01.2021
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THE ROLE OF CHEMICAL ENGINEERING
IN NUCLEAR ENERGY

KUBRA AKSOY ABDELFETTAH ERBAI
ANKARA UNIVERSITY PREPARATORY YEAR STUDENT ANKARA UNIVERSITY IST YEAR STUDENT

Chemical engineering is a branch of engineering that applies chemistry, mathematics, physics,
biology, microbiology, biochemistry, and economics to the processes where raw materials or
chemicals are transformed into more useful and valuable forms. We know that chemical engineering
plays an active role in heat transfer, fluid dynamics, fuel reprocessing, heavy water production,
refining of uranium ores, and nuclear energy production. If you want to improve yourself in the field
of nuclear energy and are looking for the answer to the question of whether chemical engineers work
in nuclear power plants, this article is just for you.

First of all, what is nuclear energy? We can give a brief answer as follows: Nuclear energy is a type of
energy obtained from the nucleus of the atom, and it is aimed to increase nuclear energy production by
increasingly popularizing the power plants where nuclear energy is produced. For this reason, it is
desired to train engineers with undergraduate and graduate education to work in all stages from the
establishment to the development of these plants.

At most universities, the prerequisite for a master's degree in nuclear engineering is an undergraduate
degree in chemical engineering. Even though there are many common points between the two, we can
say that this similarity is to a certain extent. While nuclear power plants deal with nuclear reactions,
chemical engineers study chemical reaction kinetics to apply them to industrial scales. Thus, it is easier
for them to learn and apply nuclear reactions. However, a chemical engineer is not as knowledgeable or
qualified as a nuclear engineer to work in nuclear power plants, but it is considered that they are more
knowledgeable and qualified than other degree holders. We can examine the role of chemical engine
in the production of energy and all these plants that are aimed to be increased under three ti
Development, Design, and Operation.
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DEVELOPMENT

Considering past mistakes, nuclear energy has caused a lot of damage and even loss of lives. Therefore,
production facilities should be developed without ignoring errors. Otherwise, the facilities can go up to
the closure, and the cost of closing a single 500 MW unit, for example, one of the Pickering units, is
$150,000 per day. Obviously, these closures are quite costly. The only way to avoid these costly penalties
is that chemical problems should not be ignored, systems should be controlled and developed to make
them more tolerant. While doing all this, chemical engineers have a vital role in these system controls.
The development, design, and generation of basic data and operation chains are under the control of
chemical engineers. To give an example, the biggest and fundamental problem in water-cooled reactors
is activity transport. It is one of the roles of chemical engineers to prevent or minimize bulk by chemical
control systems and to produce the necessary treatment methods to eliminate this activity. Although
there are many reactors whose technical feasibility has already been determined, subjects such as feed
materials, coolant handling, and optimizing purification systems are issues that chemical engineers need
to develop.

A good communication technique is the most helpful assistant of chemical engineers to develop
processes and facilities. This is a detail that chemical engineers can easily overlook, but it is not enough
for chemical engineers to write reports and draw conclusions. They should also be able to persuade
other people if it's concluded that the design is insufficient.

DESIGN

The designs of large power plants such as nuclear power plants are a major challenge. The design
engineer must have a keen sense of judgment, he/she must digest the knowledge of both the
development and operations team, take initiative as to when and how the design should be developed,
and include reliability in his/her system to ensure adequate chemical control in his/her selection.

OPERATION

Chemical engineers are employed more in the operation part of nuclear power plants thanks to their
wide infrastructure because chemical control mostly falls into this category. The capacity factor will
decrease as high oxygen concentrations or high sludge levels will make maintenance increasingly
difficult in radiation areas. Chemical engineers can recognize these with other problems too and ensure
at chemical system controls are kept fully operational and efficient at all times. Chemical engineers
another prominent situation in operating facilities. They are responsible for the daily analysis
the long-term performance evaluation, and the operating parameters of the system chemistry.
y can understand when an undesirable chemical state will or may develop and make changes
or operation for improvement.

t to work in these facilities, there will be many trainings you need to take. Nuclear Energy
1 sive professional development
delivery through thematic
ogram experience also
installations, network
gue partnership of
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Yeni gelistirilen Covid-19 asilarinin arkasindaki gercek ne?

n
Asilar hakkinda siirekli ayn1 haberleri duymaktan sikilmadiniz m1? H A N G I A§ I D A

Ayn1 zamanda hangi asiya giiveneceginiz konusunda tereddiit

etmiyor musunuz?
BU YAZIDA SU ANDA HALKIN KULLANIMINA ACIK OLAN TUM
FARKLI ASI TURLERINi LISTELEYECEGIZ.

Bilim adamlari, insanhgin iyiligi i¢cin her gecen giin daha cok calisiyor ve her tlke kendi halkinin
saglhigindan sorumlu. Hepimiz ginlik hayatimiza saglikli bir sekilde devam etmek istiyoruz. Tirkiye'nin
yakin zamanda acil durum izni verdigi “CoronaVac” ile sozlerimize baslayalim. CoronaVac, tunli Cinli
biyofarmasotik sirketi Sinovac tarafindan tretilen Covid-19 ile inaktive edilmis bir asidir. Bu asi, en
uygun fiyathh ve tasinmasi en kolay olan asilardan biridir. Bu as1 icin tim faz denemeleri %78'lik bir
etkililik orani ile tamamlanmistir. Bununla birlikte, daha fazla arastirma ile Brezilya Butantan Enstitiist,
bu oranlarin yalnizca hafif ile siddetli COVID-19 vakalar: olan goniillileri icerdigini kesfetti. Daha sonra
genel etkinlik orani %50,38 olarak bulundu. Ustelik bu oran Tirkiye ve Endonezya'min sonuglariyla
celismekte. Tirkiye, bu asinin etkinlik oraninin %91,25 oldugunu aciklarken Endonezya bir siire sonra,
denemedeki 1.600 katilimcinin verilerine dayanarak etkinlik oraninin %65,3 oldugunu acikladi. 5 Subat
2021 itibariyle Tirkiye'de yaklasik 2,5 milyon kisiye CoronaVac asisi yapildi. Bu asi, Cin, Brezilya ve
Endonezya dahil ancak bunlarla sinirli olmamak iizere bircok tilkede pandemiyle miicadelenin bir parcasi
olmaya devam ediyor. Daha fazla ilke, 6niimiizdeki glinlerde milyonlarca dozda Sinovac: asisinin
ulagmasini bekliyor. Diinyanin bir¢ok yerinde hala anlagmalar yapiliyor. r

Dergimizin birinci sayisinda BioNtech ve Pfizer''n BNT162 agisini gelistirmek icin yaptiklari ortak ";

calismadan bahsetmistik. Biitin deneme fazlar1 bittiginde elde edilen sonug hayret vericiydi. Bu asi 65 e

yasin lstiinde insanlar dahil olmak tizere %95 etkinlik orani gésterdi. As1 ABD, Avrupa Birligi, ingil-tere,
Japonya, Kanada, Peru, Singapur ve Meksika'dan 3 milyar dolar1 asan satin alma sozlesmeleriyle lisans
aldi. Pfizer, 2020 yili sonuna kadar 50 milyon doz aginin diinya capinda meveut olacagini belirtti ve hem
acil hem de diizenli kullanim icin yetkilendirildi. CoronaVac'tan farkli olarak bu asinin daha dutsuk
sicakliklarda depolanmas1 gerekiyor ve bu da nakliyeyi daha maliyetli hale getiriyor. "Tozinameran"
olarak da adlandirilan bu asi, COVID - 19'a kars: gelistirilen ve uygulanan iki RNA asisindan biridir. As1 bir
surti fon aldi ve Birlesik Krallik bu asinin dozlarini alan ilk iilke oldu. BioNtech, asilarin Almanya ve
Tiirkiye'de dagitimini da tstlenecegini belirtti. \
Moderna Covid-19 asisi, son deneme sonucunu %94'lik bir etkinlik orani oldugunu acikladi. Asi, ayni_
zamanda "mRNA-1273" olarak da bilinir ve ABD'de bulunan ¢ biiyik kurulus tarafindan gelistirilmektedir.
Bu kuruluslar; Amerika Birlesik Devletleri Ulusal Alerji ve Bulasici Hastaliklar Enstitisti, Biyomedikal
Gelismis Arastirma ve Gelistirme Kurumu ve Moderna'nin kendisi olarak listelenebilir. BNT162 asis1 gibi,
ultra soguk dondurucularda saklanmalidir. Kanada, AB ve Ingiltere ile acil durum kullanimini onaylayan
ilk tilke oldu. Ayrica, Moderna'nin klinik deneylerde beyaz olmayan insanlari ise almadigi icin elestirilerle
karsi karsiya kaldigini da belirtelim ve yorumu sizlere birakalim.

A
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Daha ucuz ve depolanmasi daha kolay olan alternatif “Oxford - AstraZeneca COVID-19” asisidir. Oxford
Universitesi'nde iretilen bu aginin etkinlik orani %90’dir. As1 ayn1 zamanda sempanzelerde
kontaminasyona neden olan ve SARS-CoV-2 enfeksiyonunun basak proteininin kalitsal materyalini iceren
tipik bir soguk enfeksiyonun (adenoviris) zayiflatilmis bir formuna bagli, replikasyondan yoksun bir
sempanze viral vektori kullanan "AZD1222" olarak da bilinir. Bagisiklamadan sonra, yiizey basak proteini
uretilir ve bagisiklik sistemini daha sonra viicuda bulagma olasiligina karsi SARS-CoV-2 viriisiine
saldirmaya hazirlar. 4 Ocak 2021'de ilk agi ingiltere'de yapildi. Aginin saklanmasi igin ultra soguk
donduruculara gerek yoktur. Spesifik olarak bu asi, Avrupa Ilag Ajansi tarafindan resmi yetkilendirmede
listelenen 18 yasin tizerindeki kisilere tavsiye edilmektedir. As1 ayrica Arjantin, El Salvador, Hindistan,
Banglades, Filipinler, Meksika, Sri Lanka ve Pakistan gibi ¢esitli tilkelerde acil kullanim i¢in onaylandi.

Cin'de gelistirilen bir diger as1 da "Wuhan Biyolojik Uriinler Enstitiisii" agisidir. Devlet tarafindan
ylritilen asi, bircok ortak kurulusun urintdir ve genellikle "Sinopharm" olarak bilinir. Birlesik Arap
Emirlikleri ve Bahreyn gibi iilkelerin denemelerinde %86 civarinda etkinlik orani ile 11 farkh tilkeden onay
almis inaktive edilmis bir as1 tiirtidiir. Cin su anda diinyanin geri kalanina kiyasla gelistirilmekte olan en
fazla agiya sahiptir. Ontimiizdeki giinlerde, Cin menseli viral vektor agilari ve protein alt birim agilar1 gibi
farkli asi tirlerinin daha fazla onaylanmasina sahit olacagiz. ABD de pandemiye karsi bu savasa
“NOVAVAX” ve “JOHNSON & JOHNSON?” gibi yaklasan asilarla katild1.

Sputnik V, Rusya Saghk Bakanligi tarafindan resmi olarak 11 Agustos 2020'de Gam-COVID-Vac olarak
tescil edilmis bir adenovirtis viral vektor asisidir. Etkinlik orani, 2 Subat 2021'de olagandis: yan etkiler
olmaksizin %91,6 etkinlik gostererek aciklandi. ilk basta, Rusya'da hizl bir onayla dagitildi ve daha sonra
kararin gercekten hakli olup olmadig1 bilim camiasi tarafindan elestirildi. Asi, dondurulmus ve
dondurularak kurutulmus formlarda tasinabilir. Asinin acil toplu dagitimi Aralik 2020'de Arjantin, Beyaz
Rusya, Macaristan, Sirbistan ve Birlesik Arap Emirlikleri dahil olmak tzere cesitli tilkelerde basladi. Subat
2021 itibariyle yirmi iilke, aninda dagitilmak tizere Sputnik V dozlarinin satin alinmasi1 konusunda anlasti.

u durumda bu asilar, sinirlama olmaksizin her zaman halka acik olarak mevcuttur. Genel olarak,
Inizca yetiskinlerin asi vurulmasina izin verilir. Bazi ilkeler, dzellikle saglik calisanlar: icin ticretsiz
olarak asi saglar>Diger tilkeler asilama maliyetlerini diigirmek i¢in calisiyor ve Tirkiye gibi tlkeler
engelli veya 65 yas tstu kisiler icin asilamaya 6ncelik veriyor. Herhangi bir ag1 yaptirmanin bilmeniz
gereken bazi yaygin yan etkileri'vardir. igneyi vurdugunuz kolunuzda agri olabilir ve sislik veya kizariklik
yasayabilirsiniz. Ayrica igneyi vurduktan sonra bag agrisi yasayabilir ve yorgun hissedebilirsiniz. Siddetli
vakalar nadir olmakla birlikte, cogu zaman Ozellikle dogru as1 se¢imi konusunda endiselenecek bir sey
yoktur.

https://www.cdc.gov/coronavirus /2019-ncov /vaccines /different-vaccines /Moderna.html

Erisim Tarihi: 05.02.2021

https:/ /www.cdc.gov/coronavirus /2019-ncov /vaccines /different-vaccines /Pfizer-BioNTech.html
Erisim Tarihi: 05.02.2021
https://www.astrazeneca.com/media-centre /press-releases /2021 /covid-19-vaccine-astrazeneca-
recommended-for-use-in-the-eu.html

Erisim Tarihi: 05.02.2021

https:/ /asia.nikkei.com /Spotlight /Coronavirus /China-approves-first-domestic-COVID-vaccine-
developed-by-Sinopharm

Erisim Tarihi: 05.02.2021

https:/ /www.gavi.org/vaccineswork /covid-19-vaccine-race

Erisim Tarihi: 05.02.2021

https://www.globaltimes.cn/page /202101/1212864.shtml

Erisim Tarihi: 05.02.2021

https://covidl9.trackvaccines.org/vaccines /5/

Erisim Tarihi: 05.02.2021

VONVNAVI


Eda Küçük
8


—am éo‘

AC
oL L

- -

~ WHICHV

-

ABDELFETTAHERBAI ~

 ANKARA UNIVERSITY ISTYEAR STUDENT -

o : : ;-“-w'?”
Scientists are working harder day by day for humanity’s sake and every country is responsible for their
people’s well-being. We all want to continue our daily lives with good health. Let’s start “with+
“CoronaVac”, the vaccine that Turkey recently gave an emergency authorization. CoronaVac is a Covid-
19 inactivated vaccine that is being manufactured by the famous Chinese biopharmaceutical company
Sinovac. This vaccine is gne of the most affordable and one of the easiest to transport. All phase trials
are completed for this vaccine with an efficacy rate of 78%. However, with more research, the Butantan
Institute of Brazil has discovered that these rates only included volunteers who had mild to severe cases— -
of COVID-19. Later on, the overall efficacy rate was found to be 50.38%. Moreover, this rate contradicts
the results of Turkey and Indonesia. Turkey announced that the efficacy rate of this vaccine was 91.25%
while Indonesia after some time announced that the efficacy rate is 65.3% based on the data of 1,600
participants in the trial. As of February 5, 2021, around 2.5 million people have received the CoronaVac
vaccine in Turkey. This vaccine continues to be a part of the fight against the pandemic in many
countries including but not limited to China, Brazil, and Indonesia. More countries are expecting
millions of doses of Sinovac’s vaccine to arrive in the upcoming days. Agreements in many parts of the
world are still being made.

In the last volume of our magazine, we talked about BioNtech and Pfizer partnering for the development
of the BNT162 vaccine. After all the trial phases were completed the result is astonishing. This vaccine
has an efficacy rate of 95% even in adults over 65 years of age. The vaccine acquired a license from the
US, European Union, the UK, Japan, Canada, Peru, Singapore, and Mexico with purchase agreements of
over 3 billion dollars. Pfizer stated that 50 million doses of the vaccine would be available globally by the
end of 2020. It is authorized for both emergency and regular usage. This vaccine unlike CoronaVac
needs to be stored in cooler temperatures making it cost more to transport. Also named “Tozinameran”
it is one of two RNA vaccines being developed and deployed against COVID-19. It received loads of funds

and the UK was the first country to receive doses of this vaccine. BioNtech is also committed to handle
the distribution of vaccines in Germany and Turkey also.

The Moderna Covid-19 vaccine just had its
final trial result rolled in with an efficacy rate
of 94%. The vaccine is also known as “mRNA-
1273 is being developed by three major
establishments located in the USA: The
United States National Institute of Allergy
and Infectious Diseases, the Biomedical
Advanced Research and Development
Authority, and Moderna itself. Like the
BNT162 vaccine, it should be stored in ultra-
cold freezers. Canada was the first country
to approve emergency usage with the EU and
UK being next. Let’s also mention that

“Moderna” faced criticism for failing to
recruit people of color in clinical trials.
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WHAT’S THE ACTUAL TRUTH ABOUT THE NEWLY DEVELOPED
COVID-19 VACCINES?

AREN'T YOU TIRED OF HEARING THE SAME NEWS ABOUT
VACCINES OVER AND OVER AGAIN?

AREN'T YOU ALSO HESITANT ABOUT WHICH VACCINE TO TRUST?

WELL, IN THIS ARTICLE WE WILL LIST DOWN ALL THE DIFFERENT
TYPES OF VACCINES THAT ARE CURRENTLY AVAILABLE FOR
PUBLIC USAGE.

The cheaper and easier to store alternative is the “Oxford-AstraZeneca COVID-19” vaccine. With an
efficacy rate of 90%, it is developed by the University of Oxford. The vaccine is also known as “AZD1222”
which utilizes a replication-lacking chimpanzee viral vector dependent on a debilitated form of a typical
cold infection (adenovirus) that causes contaminations in chimpanzees and contains the hereditary
material of the SARS-CoV-2 infection spike protein. After immunization, the surface spike protein is
produced, priming the immune system to attack the SARS-CoV-2 virus if it later infects the body. On
January 4 2021 the first vaccination was administered in the UK. The vaccine does not require ultra-cold
freezers to store. Specifically, this vaccine is recommended to people above 18 years of age which was
listed in the official authorization by the European Medicines Agency. The vaccine was also approved for
emergency usage in various countries such as Argentina, El Salvador, India, Bangladesh, the Philippines,
Mexico, Sri Lanka, and Pakistan.

Another vaccine that is developed in China is the “Wuhan Institute of Biological Products” vaccine. The
state-led vaccine is the product of many partnered establishments and is commonly known as
“Sinopharm”. With an efficacy rate of around 86% in the trials of countries like the United Arab Emirates
and Bahrain, it is an inactivated type of vaccine that has approval from 11 different countries. China
currently has the most vaccines being developed compared to the rest of the world. Within the
upcoming days, we will witness more approvals of different types of vaccines such as viral vector
vaccines and protein subunit vaccines that originate from China. The USA also joined this battle against
the pandemic with upcoming vaccines such as “NOVAVAX” and “JOHNSON&JOHNSON”".

The Sputnik V is an adenovirus viral vector vaccine that got officially registered by the Russian Ministry
of Health as Gam-COVID-Vac on 11 August 2020. The efficacy rate was announced on 2 February 2021
indicating 91.6% efficacy without unusual side effects. At first, it was distributed in Russia with quick
approval that was later criticized by the scientific community whether the decision was actually
justified. The vaccine can be transported in frozen and freeze-dried forms. Emergency mass-
distribution of the vaccine began in December 2020 in various nations including Argentina, Belarus,
Hungary, Serbia, and the United Arab Emirates. As of February 2021, twenty countries have agreed on
the purchase of Sputnik V doses for immediate distribution.

In many cases, these vaccines are available for public usage at all times within limits. Generally, adults
are only permitted for taking the shots. Some countries provide vaccination for free, especially for
healthcare workers. Other countries are working on lessening the cost of vaccination and countries like
Turkey prioritize the vaccination for people that are disabled or above the age of 65 years. There are
some common side effects of getting any vaccination that you should be aware of. You might have pain
in the arm where you got the shot and you might experience swelling or redness. You also might have a
headache and feel tired after getting the shot. With severe cases being rare, most of the time there is
nothing to worry about especially with the right choice of vaccination.

https://www.cdc.gov/coronavirus /2019-ncov /vaccines /different-vaccines /Moderna.html
Accessed on: 05.02.2021

https://www.cdc.gov/coronavirus /2019-ncov /vaccines /different-vaccines /Pfizer-BioNTech.html
Accessed on: 05.02.2021

https:/ /www.astrazeneca.com/media-centre /press-releases/2021/covid-19-vaccine-astrazeneca-
recommended-for-use-in-the-eu.html

Accessed on: 05.02.2021

https:/ /asia.nikkei.com/Spotlight /Coronavirus /China-approves-first-domestic-COVID-vaccine-developed-by-Sinopharm
Accessed on: 05.02.2021

https:/ /www.gavi.org/vaccineswork/covid-19-vaccine-race

Accessed on: 05.02.2021
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CERN’UN TOPLUM

UZERINDEKI ETKISI

ABDELFETTAH ERBAI
ANKARA UNIVERSITESI I. SINIF GGRENCISi

HiC CERN'U DUYDUNUZ MU?

CERN; bilim insanlarinin bilim, teknoloji ve doga
alanlarindaki temel sorunlara c¢o6zim bulmay:
mimkin kilan bir organizasyondur ve diinyanin
en blyik parcacik fizigi laboratuvarini
blinyesinde barindirir. CERN, "Avrupa Niikleer
Arastirma Orgiiti" niin Fransizca cevirisinden
tiretilmisgtir. CERN'iin temel ylksek
enerjili malzeme bilimi arastirmalar: i¢in gerekli

amaci,

olan parcacik hizlandiricilar1 ve diger temeli
saglamaktir, sonu¢ olarak CERN'de kiiresel ortak
cabalarla  cesitli gelistirilmistir.
Meyrin'deki  (isvicre) ana tesis,
deneylerden elde edilen verileri depolamak ve
incelemek icin kullanilan devasa bir bilgi islem
tesisine sahiptir. Her gin kullandigimiz WWW
(World Wide Web)in CERN’de bulundugu biliyor
muydunuz?

deneyler
esasen

CERN, havacilikta bilimsel ve teknolojik olarak
kritik ve asamali olarak algilanan bir rol oynuyor.
Hem uzay gorevleri hem de yeralt: hizlandirici ve
detektor altyapilarinin, birbiriyle ortiigen ciddi
teknolojik onkosullar sunarak kotid kosullar:
yonetmesi gerekir. Birlikler kurarak ve havacilik
sektoriindeki ana  boélumlerle ig  birligini
arastirarak CERN'in teknolojileri, tesisleri ve
uzmanlig1 bir¢ok uzay gorevinin ugus ve yer
boélimlerinde kullanilir.

CERN’UN YAPTIGI BAZI SEYLER

M Daha iyi ve temiz bir gelecek icin 6nemli adimlar atiyor.
M Endiistride ilerleme kaydederek verimliligi arttiriyor.

B Onemli sanat eserlerini restore ediyor.

H T1ibbi teshis i¢in teknoloji gelistiriyor.
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https://home.cern/about/what-we-do/our-impact

Erigim Tarihi: 12.01.2021
https://www.zdnet.com /article /how-3d-printing-is-now-
helping-cern-scientists-upgrade-the-worlds-largest-machine /
Erigim Tarihi: 12.01.2021

CERN’in ana misyonu parcacik fizigi ile ilgili

olsa da, insanlik tizerinde olumlu etkileri olan
bir¢cok c¢aligmaya sahiptir. CERN'G bir yenilik
figlird yapan sey; dinyanin her yerinden bircok

bilim insani, teknisyen ve miihendisin yeni
teknoloji gelistirmek i¢in burada c¢aligmalar
yapmalaridir.  Yillar boyunca CERN, siyasi
engelleri asarak tim  wuluslarin  bilimsel
topluluklar1 igin sirekli olarak erigilebilir
olmustur.

Glintimizde CERN’lQ bilim insanlari, Bityiik
Hadron Carpistiricisin1 (LHC) gelistirmek igin
¢aligmalar yapiyor. LHC(Large Hadron Collider)
dinyanin en biyik ve en yiiksek enerjili parcacik
garpistiricist ve ayni zamanda dlinyadaki en
biiytik makine. LHC’yi evrenin s6zde evrim teorisi
“Big Bang” i
tarafindan yiritilen bir
diistinebilirsiniz. Amaglari, maddeyi daha fazla
anlamak ve evrenin unsurlar: hakkinda daha fazla
fikir sahibi Darbe Miihendisliginde
o6nemli bir isim olan Dr. Antonio Pellegrino,
yiksek baskili bir goérev olan hizlandiriciy
yikseltme liderlik
hizlandiricinin daha biyik ve daha karmasik
parcalari
dretimi i¢in yeni bir ¢6zim bulmustur. Bu ¢6zim
sadece bir yenilik degil, daha iyi bir sonug
saglamak icin entegre edilen yeni bir teknoloji
bicimiydi.

olan incelemek icin insanlar

simtlasyon olarak

olmaktir.

misyonuna etmig  ve

icin gerekli olan kii¢ciik pargalarin

Bilim adamlari, hizlandiricinin
dedektorlerinin sogutma sisteminin tasariminin
o6nemli parcalar: i¢in 3D baskinin iyi bir segenek
olabilecegini Pellegrino, ZDNet'e
(haber  kaynagi) ilging  bir
kombinasyonu bizi 3D baskiya yonlendirdi”
dedi. Yakin gelecekte, bekledigimizden daha
biyik rollere sahip olabilecek bu alternatif
¢oztimlerden daha fazlasina sahit olacagiz. CERN
sayesinde, insanlar i¢in daha iyi bir gelecek insa
etme umuduyla daha fazla ilerleme ve yenilik
gorecegiz.

Fikirler gercekten de paylasilmaya deger...

kesfettiler.
"Sorunlarin



CERN’S
IMPACT ON SOCIETY

ABDELFETTAH ERBAI
ANKARA UNIVERSITY IST YEAR STUDENT

HAVE YOU EVER HEARD OF CERN?

CERN is an organization that makes it possible for
groups of scientists to seek answers to fundamental
questions regarding science, technology, and nature.
It obtains the largest particle physics laboratory in
the world. CERN was derived from the French
translation of “The European Organization for
Nuclear Research”. CERN's fundamental capacity is
to give the particle accelerators and other
foundations required for high-energy material
science research - as a result, various experiments
have been developed at CERN through global joint
efforts. The principal site at Meyrin (Switzerland) has
a huge computing facility, which is essentially used to
store and examine data from experiments. Did you
know that the World Wide Web that we use every
day was founded in CERN?

CERN is playing a critical and progressively
perceived role, scientifically and technologically, in
aerospace. Both space missions and underground
accelerator and detector infrastructures need to
manage outrageous conditions, presenting severe
technological prerequisites that regularly overlap. By
setting up  associations and  investigating
collaborations with an assortment of major parts in
the aerospace sector, CERN's technologies, facilities,
and expertise are utilized in the flight and ground
portions of many space missions.

OTHER THINGS THAT CERN DOES

B Takes important steps for a better and cleaner future.
M Restoring important art pieces.

B Advancements in industry, increasing efficiency.

Bl Developing technologies for medical diagnostics.

Although CERN’s main mission is related to particle
physics, it has a wide variety of studies that have
positive impacts on humanity. Bringing in the efforts
of many scientists, technicians, and engineers all
around the world to develop novel technology is
what makes CERN a figure of innovation. Throughout
the years, CERN has consistently been available to
scientific communities of all nations, conquering
political obstructions.

Right now a group of scientists from CERN is
working on upgrading the LHC. LHC is “The Large
Hadron Collider” which is the world's largest and
highest-energy particle collider and the largest
machine in the world. You can think of it being a
simulation run by humans to study the so-called
evolution theory of the universe “The Big Bang”.
Their goal is to understand the matter more and get
more insight into the elements of the universe. Dr.
Antonio Pellegrino an important figure in Impact
Engineering is leading this mission to upgrade the
accelerator which is a high-pressure task. He has
found a new solution for manufacturing tiny
components that are necessary for the bigger and
more complex parts of the accelerator. This solution
wasn't a new innovation but just a new form of
technologies being integrated to provide a better
outcome. Scientists have found out that 3D printing
could be a good option for the crucial parts of the
design of the accelerator's detectors' cooling system.
"An interesting combination of problems led us to
3D printing" Pellegrino talked to ZDNet (news
source). In the near future, we will witness more of
these alternative solutions that might have bigger
roles than we expected. Thanks to CERN, more
advancements and innovations are yet to come with
the hope of building a better future for human
beings.

Ideas are indeed worth spreading....

https://home.cern/about/what-we-do/our-impact

Accessed on: 12.01.2021
https://www.zdnet.com /article /how-3d-printing-is-now-
helping-cern-scientists-upgrade-the-worlds-largest-machine /
Accessed on: 12.01.2021
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YiGIT EFE OZAVSAR - ANKARA UNIVERSITESI HAZIRLIK SINIFI OGRENCISI

MEHMET SATIR - ANKARA UNIVERSITESI 1.SINIF OGRENCISi

Atom cekirdeklerinin fisyonu ya da kaynasmasi
sonucu agiga ¢ikan enerjiye niikleer enerji denir.
Fiizyon ve fisyon olmak iizere iki tip niikleer
reaksiyon vardir. Fiizyon, hafif radyoaktif atom
cekirdeklerin birleserek daha agir atom
cekirdeklerini meydana getirmesidir. Giines'te
gerceklesen reaksiyonlar fiizyon tepkimelerine
ornektir. Elimizdeki teknoloji
reaksiyonlar1 sonucu agiga ¢ikan enerjiyi kontrol

fiizyon

etmek icin yetersizdir. Bu sebeple giiniimiizde
niikleer santrallerde fisyon tepkimelerine dayali
bir enerji iretimi mevcuttur. Fisyon, agir bir
atomun noétron
sonucu atomun kararsiz hale gelerek iki veya
daha fazla farkli cekirdekcige boliitnmesi

durumudur. Niikleer santrallerde de uranyum,

cekirdegine pompalanmasi

pliitonyum gibi agir atomlar kullanilarak fisyon
reaksiyonlar1 olusturulur ve bu yolla ¢ok biiyiik
enerji agiga cikarilabilir. Niikleer enerji iiretimi
sirasinda, atom notron
bombardimani uygulanir. Reaktorlerde U~ 3235
atomlarina cok sayida nétron pompalanir. Bir
U~235 atomunun cekirdegi bir notron yutarak
cok Kkararsiz olan U236 haline doniisiir ve
hemen boélinir. Bu bolinme sonucunda ortaya

enerji cikar.

cekirdegine

yeni nétronlar ve Bu enerjiye
niikleer enerji adi
notronlar baska U235 cgekirdeklerine carparlar

ve onlar1 da kararsiz hale getirerek boliitnmesine

verilir. Yeni ortaya cikan

sebep olurlar. Bu olaya zincirleme tepkime denir.
Bir reaksiyonda saniye
milyarlarca reaksiyonlar1 olusabilir.
Asagida bu iiretimden daha ayrintili bir bicimde
bahsedecegiz.

zincirleme her

fisyon

NUKLEER SANTRALLERDE ENERJi URETIMi VE
REAKTOR TiPLERi

Yerkiire iizerinde en fazla bulunan niikleer
reaktor tipi PWR’dir. Tipik bir PWR reaktoriinde

ise 12 adet parca bulunur. Bunlar sodyle
= 7-Reaktor korunak binasi
siralanabilir:
8-Tiirbin

1-Reaktor kalbi
2-Kontrol cubugu
3-Reaktor basing kabi
4-Basing¢landirici
5-Buhar iireteci
6-Birincil sogutma

su pompasi

9-Elektrik iireteci
10-Yogunlastirici
11-Besleme suyu pompasi
12-Besleme suyu 1si1ticis1

PWR tipi reaktorde niikleer enerjiden elektrik
tiretimine oOrnek verecek olursak, zincirleme
reaksiyonun olusturulabilmesi i¢in dogal halde
uranyum (%0,72 U™ 235), notron yavaslatici olarak
grafit veya agir suya ve sogutucu olarak da CO2,
He, veya agir su(D20) gereklidir. Eger nétron
yavaslatici ve sogutucu olarak agir su kullanilirsa
(PHWR tipi reaktor) az zenginlestirilmis veya
(%3-4 U"™235)
ihtiya¢c vardir. Bu uranyumdan uranyum peletleri
dretilir. Hazirlanan bu peletler yakit zarfi denilen
metal tiplere yerlestirilip reaktoér icine koyulur.
Baz1 izotoplar fisildir, yani diisitk enerjili bir
notron yuttuklarinda hemen bdoliiniirler. Fisil
izotoplar niikleer iretiminde basrolii
iistlenirler. Genelde fisil izotop olarak U"235 veya

zenginlestirilmemis uranyuma

enerji

Pu~239 kullanilir. Her bir fisyon sonucu 2 veya 3
notron aciga cikar. Bu 2 veya 3 noétronun yalnizca
birinin tekrar fisyon yapmasini saglayacak bir
diizenek olusturulur. iste bu diizenege reaktér
kalbi ad1 verilir. Fazla nétronlarin fisyon yapmadan
yutulmas: veya sistem disina cikmamasi temin
edilir. Boylece zincirleme reaksiyon kontrol altina
alinmis Reaktor kalbinde
reaksiyonu baslatmak icin

amerikyum veya berilyum gibi nétron kaynaklari

olur. zincirleme

kaliforniyum,

kullanilir. Reaksiyonu kontrol altinda tutmak veya
durdurmak icinse bor, giimiis, indiyum, kadmiyum
gibi nétron yutucu kontrol cubuklari kullanilir.
Kontrol ¢ubugunun reaktor kalbinden c¢ekilmis hali
zincirleme reaksiyonun devamliligini, sokulmus
hali ise durdurulmasini goésterir. Birincil sistemde
yer alan niikleer yakit ve diger malzemeler
icerisinde niikleer enerji 1s1 enerjisine doniismiis
Bu buhar iireteciyle ikincil
sisteme aktarilarak tiirbin sisteminde kinetik

olur. 1s1 enerjisi

enerjiye, sisteminde
elektrik enerjisine doniistiiriliir. Bu elektrik de
enerji nakil hatlar1 boyunca tiiketicilere tasinir.
Enerjisi buhar
yogusturularak tekrar suya doniistiiriiliip pompa
yardimiyla buhar iiretecine iletilir.

Niikleer ve termik santraller arasinda en biiyiik

sonrasinda da jenerator

alinan sogutma  sistemiyle

fark 1s1 kaynagidir. Biitiin termik santrallerde su
buharlastirilir.
Buharin 1si1l enerjisi tiirbinde mekanik enerjiye,

1sinin ~ verilmesiyle  kazanda
mekanik enerji de jeneratorde elektrik enerjisine

donistiriilir.
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Niikleer santrallerde de ana prensip aynidir
fakat termik santraller isinin temel kaynag
komiirken niikleer santrallerde 1sinin temel
kaynag1 reaktordeki fisyon enerjisidir. Fakat
niikleer reaktor tipine niikleer yakit cesitlilik

gosterebilir. Asagida bu cesitlere de
deginecegiz.

Reaktor icerisindeki kontrollii fisyon
tepkimelerinin iiriinleri radyoaktiftir. Bu

nedenle niikleer santraller “Derinligine (Cok
Kademeli)
tasarlanir. Bu

Savunma” ilkesine dayanarak
aciga c¢ikan
radyoaktif atiklarin herhangi bir durumda
reaktor veya santralin disina ¢ikmamasini ve
cevreden yalitilarak muhafaza
saglar. Bu ilke, bes bariyerin tasarimda yer

almasini ongoriir. Bu bes bariyerin ilki niikleer

tasarlama ile

edilmesini

yakitin kendisidir. Niikleer yakitlar seramik
yapiya sahiplerdir. Boylelikle radyoaktif
maddeler yakit icinde tutulur ve radyoaktif
maddelerin niikleer yakit zarfina ulasmasi
engellenir. bariyer paslanmaz yakit
elemani zarfidir. Yakit elemani zarfi radyoaktif
salimin birincil sisteme ulasmasini engeller.

ikinci

Uciincii ve dordiincii bariyerler, birincil sistem
icerisinde yer sogutma
moderatdr ve reaktor kabidir. Sogutma suyu ve

alan suyu veya
moderatorler radyoaktif maddelerin reaktor
kabina ulasmasini engeller. Koruma kabi 6n
gerilimli betondan yapilmistir. Tek veya cift
tasarimli olmak iizere yaklasik bir metre
kalinligindaki duvarlardan olusur. Bu duvarlar
cevreyi radyoaktif maddeden korur. Ayrica bu
son bariyer sayesinde reaktorler deprem,
hortum, kasirga, toz firtinalari, hava soklar:
gibi dis etmenlerden de korunur.

Bildigimiz tizere niikleer santraller 1s1
iretmek i¢in radyoaktif maddeler kullanirlar.
Bu radyoaktif maddelerin kullanimi sonucu
olusan radyoaktif atiklarin dogaya salinmamasi
icin baz1 ek sistemler kullanilir. Ornegin
bircok santralde niikleer yakit1 barindiran
yakit tipleri arasindan isinarak gecen su,
tiirbin i¢in buhar iiretilen ikinci bir cevrimi
icin ilgili
sistemlere birincil sistem adi verilir. ikincil
1s1y1 alarak
tirbini dondiirmek icin gerekli olan buharin
iretilmesi icin kullanilan sistemdir. Her iki
sistem de kapali1 birer dongii olusturmuslardir.
Sogutma sistemi ise yogusturucuyu sogutmak
icin olusturulmustur.

Niikleer reaktorler birincil sistemine gore

farkl tiplere ayrilirlar ve farkli adlandirilirlar.

1sitmak kullanilir. Bununla

sistem ise birincil sistemdeki

Giinimiizde 6 farkli tip niikleer reaktor vardir.
Bunlar: soyle siralanabiliriz:

1-PWR- Basincl su reaktorii

2-BWR- Kaynar su reaktorii

3-PHWR- Basincli agir su reaktorii

4-AGR- Gelismis gaz sogutmali reaktér
5-LWGR- sogutmali
reaktor

6-FNR- Hizl1 nétron reaktori

Grafit moderatorli su

PWR(Basin¢l1 su reaktorii) tipi reaktorler
sayisit en fazla olan reaktdr tipidir. Gegtigimiz
yilin kasim ayinda g¢ikan verilere bakacak
olursak Diinya’da toplam 441 reaktdor var ve bu
reaktorler toplam 393 GWh elektrik iiretiyor. Bu
reaktorlerin 301 tanesi PWR tipi reaktordiir.
PWR ve BWR tipli reaktorlerde yakit olarak
zenginlestirilmis UO2 kullanilir. Sogutucu ve
moderator ise sudur. PHWR tipi reaktorlerde ise
dogal UO2 kullanilirken sogutucu ve moderator
agir sudur(D20). PHWR tipi reaktor sayisi 48
adet olup Kanada ve Hindistan gibi iilkelerde
bulunur. AGR tipi reaktorlerde yakit olarak
dogal uranyum(metal) veya UO2 kullanilabilir.
Sogutucular1 CO2 olurken moderatoérleri
grafittir. Bu reaktér tipi
Krallik’'ta
reaktorlerde de

yalnizca Birlesik
LWGR tipi
olarak grafit
kullanilirken sogutucu olarak su kullanilir. FBR

bulunmaktadir.
moderator

tipi reaktorlerde yakit olarak PuO2 veya UO2
Bu reaktorlerin moderatorleri
sogutucu olarak sivi
kullanilir. Diinya’da yalnizca 2 adet aktif FBR
reaktori bulunur ve bu reaktorlere Rusya ev
sahipligi yapmaktadir. LWGR tipi reaktor temel
alinarak iretilen Sovyet yapimi RBMK-1000
Cernobil given
kaybetmis olmasina ragmen bu kazadan sonra
RBMK-1000 modelinin tasarimindaki kusurlarin
cogu diizeltildi. Ge¢miste Litvanya ve Ukrayna
gibi Sovyet iilkelerinde kullanilmis olsa da
aktif olarak yalnizca Rusya'da
kullanilmaktadair.

kullanilabilir.

bulunmaz, sodyum

modeli, kazasindan sonra

glinimiizde

NUKLEER ENERJININ TARIHSEL GELiSiMi VE
VERILER

Uranyumun 1789’da kesfi ile insanlik icin
yeni bir enerji tiiriiniin temeli olusmustu. Fakat
niikleer enerjinin tarihi 1896 yilinda Henri
Becquerel uranyum
fosforesans olayini arastirirken radyoaktiviteyi
kesfetmesiyle resmen basladi. Enrico Fermi ise

tarafindan tuzlarinin

1934 yilinda uranyum atomlarini nétronlarla
bombaladiktan sonra ortaya ¢ikan parcaciklarin
uranyumdan ¢ok daha kii¢iik atomlar oldugunu
gordii ve
potansiyelini fark etti.

niikleer bélinme reaksiyonunun
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Fermi, 1942 yilinda ilk yapay ve kendi kendine
devam eden niikleer =zincir reaksiyonunu
gosteren Chicago Pile-1 reaktoriinii insa etti.
Amerika Birlesik Devletleri bu yeni teknolojinin
giicii gorildikten sonra 1945’te New Meksiko
collerinde ilk niikleer silah denemesini
gerceklestirdi. Amerika Birlesik Devletleri 1951
yilinda ise niikleer elektrik ile 200W giiciindeki 4
ampulii yakmay1 basarda.

kalmadi ve 1954 yilinda Chukotka’da ilk niikleer
santralini kurdu. Ad1 Obninsk olan bu niikleer
santral 5 MW giiciindeydi. LWGR tipinde olan bu
reaktor Cernobil’deki tiim reaktorlerle ayni tipi,
farkls modeli paylasiyordu ve 2002 yilina kadar
sorunsuz bir sekilde calisti. 1975 yilinda ise 19

ilkede 157 santralin
tamamlanmisti.
reaktor isvicre’deki Beznau reaktériidiir. 365 MW
kapasitesinde olan bu reaktér 1969 yilinda insa

reaktorinin 2029’da

niikleer yapim1
Giiniimiizde c¢alisan en eski

edilmistir. Beznau
kapatilacagi biliniyor.

Niikleer enerji giiniimiizde Kuzey Sibirya
topraklarindan Giiney Amerika’'ya kadar yayilmis
devletler kendi niikleer
giclerine heniiz yeni kavusmaya baslamasina
ragmen bazi devletler kendi niikleer enerjilerine
Ornegin, Almanya
kapatacaginin
ilk niikleer

durumdadir. Bazi

son vermeyi
2022’de reaktorlerini
soziinii verdi fakat Tiirkiye'nin
giiciine 2023'te ulasacagi planlaniyor.

Diinya genelindeki verilere bakacak olursak,
toplam 31 iilkede 441 reaktor aktif durumda.
Amerika Birlesik Devletleri 96 aktif reaktoriiyle

diisiiniiyor.
biitiin

en fazla reaktorii olan iilke konumunda. ikinci ve
iiciincii sirada ise 58 reaktorii ile Fransa ve 48
reaktori ile Cin goriliiyor. Yine, Diinya’'da 18
ilkede 49 niikleer santral insaat halinde. Cin,
Rusya, Amerika Birlesik Devletleri gibi biiyiitk
devletlerin de icinde bulundugu listede Tiirkiye
Cumhuriyeti de bulunuyor.

AB’de 126 niikleer reaktor aktif halde ve
niikleerin elektrik iiretiminde yaklasik %25 pay1
bulunuyor. Almanya 7 eski niikleer reaktériinii
kapatmis olsa da elektrik enerjisini Fransa'dan
ithal etmeye basladi. Fransa ise kendi elektrigini
%75-78 oraninda niikleer enerjiden karsiliyor.

FUZYON ENERJIiSIi VE HL-2M TOKAMAK

Her ne kadar giiniimiizde niikleer enerjinin
zararli taraflar1 goéz oOniinde olsa da niikleer
olarak karbon salinim
fiizyon reaksiyonlar:
goz ardi

enerji yapmayan ve

surdiriilebilir olan, ile
iretilen fiizyon enerjisinin varlig:
edilemez.

Giines’e ve Yildizlara giic veren fiizyon
hidrojen izotoplarinin
birlesmesiyle aciga
izotoplarinin arasindan elde edilen en verimli
birlesme Doteryum tarafindan

yapilir. Bu birlesme sonucu a¢iga Helyum, nétron

enerjisi, atomunun

¢ikar. Hidrojenin tiim

ve Trityum
ve 17.6 MeV’luk enerji aciga ¢ikar. Bu tepkimenin
gerceklesmesi icin gerceklesmesi gereken bazi
sartlar vardir. Bu sartlar sunlardir:

1-Yaklasik 51 milyon Kelvin
2-Metre kiip basina en az 1022 partikiil iceren bir
plazma parcacik yogunlugu
3-1 saniyelik reaktor icin enerji sinirlama zamani

Fiizyon enerjisinin bircok avantaji vardir.
sekilde atomlar:1 birlestirmek,
yenilenemez enerji kaynaklarindan -koémiir,
dogalgaz veya petrol gibi- neredeyse 4 milyon kat
daha fazla enerji agiga cikartir. Bu da daha az
daha c¢ok enerji
enerjisine erisim kolaydir fakat sondiirmesi
kolay degildir. siirdiiriilebilirligi
fazladir. En 6nemli 6zelliklerinden biri ise CO;

Kontrolli bir

eforla demektir. Fiizyon

Bu yiizden

salinimi yapmamasidir. En fazla emisyonu
Helyum olan bu reaksiyonlar, yenilenemez enerji
kaynaklarina gore hic emisyonu
yapmaz. Diger niikleer atiklara gore atigi cok
daha hizl1 yeniden kullanilabilir duruma gelen
fiizyon reaksiyonlarinin plazma halini aldiktan
sonra saniyeler icinde soguyabilmesi sayesinde

erime riski de tasizmamaktadair.

sera gazi
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HL-2M TOKAMAK

Fizyon reaksiyonlarinin ve enerjisinin en
yakin odrnegini Cin'in “Yapay Giines” olarak
adlandirdig: ve bir siiredir iizerinde caligmalar
yaptig1 HL-2M Tokamak’ta goriiyoruz. Cin Ulusal
Niikleer Kurumu'na gore 5 Aralik 2020’de ilk
plazma bosalmasini yasayan HL-2M, 150 milyon
°C iizerinde yaklasik 10 saniye durarak rekor
kirdi. Normalde ortalama enerji hapsetme siiresi
bir saniyenin altinda olan ulusal tokamaklardan
sonra, HL-2M Cinli bilim insanlari i¢in umut
oldu
KAYNAKLAR:

https:/ /www.worldnuclearreport.org Erigim Tarihi 26.01.2021

https:/ /www.world-nuclear.org Erisim Tarihi 26.01.2021

https:/ /www.dunyaenerji.org.tr /wp-content /uploads /2019 /10 /15EkimSunum.pdf Erisim Tarihi 27.01.2021
http:/ /large.stanford.edu/courses /2013 /ph241/kallman1/docs /nuclear _reactors.pdf Erisim Tarihi 27.01.2021
https:/ /www.iter.org/sci/Fusion Erisim Tarihi 01.02.2021

https:/ /ccfe.ukaea.uk /fusion-energy/ Erisim Tarihi 01.02.2021
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MEHMET SATIR - ANKARA UNIVERSITY 1ST YEAR STUDENT

The energy released as a result of fission or fusion of atomic nuclei is called nuclear energy.
There are two types of reactions, fusion, and fission. Fusion is when light radioactive nuclei combine
to form heavier atom nuclei. Reactions taking place in the sun can be given as an example of fusion.
The technology we have is not enough to control the energy that occurs because of fusion reactions.
Because of that, nuclear power plants produce energy from fission reactions nowadays. Fission is
when an atom becomes unstable as a result of pumping neutrons into the nucleus of a heavy atom
and divides into two or more different nuclei. At nuclear power plants, fission reactions are made
using heavy atoms such as Uranium and Plutonium. This process can produce huge amounts of
energy. Neutron bombardment is applied to atomic nuclei during nuclear energy production. Large
numbers of neutrons are pumped to U"235 in reactors. The nucleus of a U235 atom swallows a
neutron, transforming into the very unstable U~236, and immediately splits. As a result of this split,
new neutrons and energy occur. This energy is called nuclear energy. Newly emerging neutrons
strike other U235 nuclei and make them unstable, causing them to split as well. This situation is
called a chain reaction. Millions of fission reactions can occur every second during a chain reaction.
In this article, we will explain this production in detail.

ENERGY PRODUCTION IN NUCLEAR POWER PLANTS AND TYPES OF REACTORS

The most common type of nuclear reactor on earth is PWR (Pressurized Water Reactor). A typical
PWR reactor has 12 parts. These can be listed as follows:

1- Reactor Core 5- Steam Generator 9- Generator -
2-Control Rod 6- Primary Coolant Pump 10- Condenser .|
3-Pressure Vessel 7- Containment 11- Feedwater Pump .a‘

4-Pressurizer 8- Turbine 12- Feedwater Heater
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If we were to give an example of electricity generation from nuclear energy in a PWR type
reactor, uranium in natural state (0.72% U~ 235), graphite or heavy water as neutron retarder and
CO2, He, or heavy water (D20) are required as a coolant in order to create a chain reaction. If heavy
water is used as neutron retarder and coolant (PHWR type reactor), less enriched or not enriched
uranium (3-4% U~ 235) is required. Uranium pellets are made from this uranium. These pellets are
placed in metal tubes called fuel claddings and put into the reactor. Some isotopes are fissure which
means that when they ingest a low-energy neutron, they split immediately. Fissure isotopes are the
main characters of nuclear energy production. Usually, U235 or Pu™239 is used as a fissure isotope.
A mechanism is created that will allow only one of these 2 or 3 neutrons to fission again. This
mechanism is called Reactor Core. It is ensured that excess neutrons are ingested without fission or
without leaving the system. Thus, the chain reaction is taken under control. Neutron sources such as
californium, americium, or beryllium are used to initiate a chain reaction in the reactor heart.
Neutron-absorbing control rods such as boron, silver, indium, cadmium are used to control or stop
the reaction. Description from the control means reactor core indicates the quality of the chain
reaction, and the inserted version indicates its arrest. Among the nuclear fuel and other materials in
the primary system, nuclear energy is converted into heat energy. This heat energy is transferred to
the secondary system with the steam generator and converted into kinetic energy in the turbine
system and then into electrical energy in the generator system. This electricity is also transported to
consumers along power transmission lines. The de-energized steam is condensed with the cooling
system, converted into water, and transmitted to the steam generator with the help of a pump. The
biggest difference between nuclear and thermal power plants is the heat source. In all thermal power
plants, water is evaporated in the boiler by giving it heat. The thermal energy of steam is converted
into mechanical energy in the turbine and mechanical energy into electrical energy in the generator.
The main principle is the same in nuclear power plants, but while coal is the main source of heat in
thermal power plants, the main source of heat in nuclear power plants is fission energy in the
reactor. However, nuclear fuel can vary from nuclear reactor type. We will also mention these
varieties below.

The products of controlled fission reactions in the reactor are radioactive. Therefore, nuclear
power plants are designed based on the principle of "In-Depth (Multi-Stage) Defense". With this
design, it ensures that the radioactive wastes released do not leave the reactor or power plant in any
case and are kept isolated from the environment. This principle requires five barriers to be included
in the design. The first of these five barriers is the nuclear fuel itself. Nuclear fuels have a ceramic
structure. In this way, radioactive materials are kept in the fuel and radioactive materials are
prevented from reaching the nuclear fuel cladding. The second barrier is the stainless fuel element
cladding. The fuel element cladding prevents radioactive release from reaching the primary system.
The third and fourth barriers are the cooling water or moderator and reactor vessel located within
the primary system. Cooling water and moderators prevent radioactive materials from reaching the
reactor vessel. The protection container is made of pre-stressed concrete. It consists of walls
approximately one-meter-thick, either in single or double designs. These walls protect the
environment from radioactive material. Also, thanks to this last barrier, reactors are protected from
external factors such as earthquakes, tornadoes, hurricanes, dust storms, and air shocks.

As we know, nuclear power plants use radioactive materials to generate heat. Some additional
systems are used to prevent the release of radioactive wastes resulting from the use of these
radioactive materials into the nature. For example, water passing through fuel tubes containing
nuclear fuel in many power plants is used to heat a second cycle where steam is generated for the
turbine. Systems related to this are called primary systems. The secondary system, on the other hand,
is the system used to generate the steam required to spin the turbine by taking the heat from the
primary system. Both systems have formed a closed loop. The cooling system was created to cool the
condenser. Nuclear reactors are divided into different types according to their primary system and
they are named differently. There are 6 different types of nuclear reactors nowadays. We can list

them as follows:
4-AGR- Advanced gas-cooled reactor

5-LWGR- Light water graphite reactor
6-FNR- Fast neutron reactor

1-PWR- Pressurized water reactor
2-BWR- Boiling water reactor
3-PHWR- Pressurized heavy water reactor
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PWR (Pressurized water reactor) type reactors are the most common reactors. If we look at the
data released in November of the last year, there are a total of 441 reactors in the world and these
reactors produce a total of 393 GWh of electricity. 301 of these reactors are PWR type reactors. In
PWR and BWR type reactors, enriched UO2 is used as fuel. The cooler and moderator is water. In
PHWR type reactors, natural UO2 is used, while the cooler and moderator is heavy water (D20). The
number of PHWR type reactors is 48 and they are found in countries such as Canada and India.
Natural uranium (metal) or UO2 can be used as fuel in AGR type reactors. As their cooler being CO2,
their moderator is graphite. This type of reactor is only located in the United Kingdom. While
graphite is used as a moderator in LWGR type reactors, water is used as the coolant. PuO2 or UO2 can
be used as fuel in FBR type reactors. These reactors do not have moderators while liquid sodium is
used as a coolant. There are only 2 active FBR reactors in the world and Russia is home to these
reactors. Although the Soviet-made RBMK-1000 model, based on the LWGR-type reactor, lost
confidence after the Chernobyl accident, most of the flaws in the design of the RBMK-1000 model
were corrected after this accident. Although it was used in Soviet countries such as Lithuania and
Ukraine in the past, it is actively used only in Russia today.

HISTORICAL DEVELOPMENT OF NUCLEAR ENERGY AND DATA

With the discovery of uranium in 1789, the foundation of a new type of energy was formed for
humanity. But the history of nuclear energy officially began in 1896 when Henri Becquerel discovered
radioactivity while investigating the phosphorescence phenomenon of uranium salts. Enrico Fermi,
on the other hand, saw that the particles formed after bombing uranium atoms with neutrons in 1934
were much smaller than uranium atoms and realized the potential of the nuclear fission reaction.
Fermi built the Chicago Pile-1 reactor in 1942, demonstrating the first artificial and self-sustaining
nuclear chain reaction. The United States conducted the first nuclear weapon test in the New Mexico
desert in 1945, after the power of this new technology was seen. In 1951, the United States succeeded
in lighting four 200W light bulbs with nuclear electricity.

The Soviet Union was not too late to reach this power and in 1954 established its first nuclear
power plant in Chukotka. This nuclear power plant, named Obninsk, had a power of 5 MW. This
reactor, which is of the LWGR type, shared the same type but a different model with all the reactors
in Chernobyl and operated without any problems until 2002. In 1975, the construction of 157 nuclear
power plants was completed in 19 countries. The oldest operating reactor today is the Beznau reactor
in Switzerland. This reactor with a capacity of 365 MW was built in 1969. It is known that the Beznau
reactor will be shut down in 2029. Nuclear energy has now spread from Northern Siberia to South
America. Although some states are just beginning to regain their nuclear power, some other states
are considering ending their nuclear energy. For example, Germany pledged to close all reactors in
2022 but Turkey's first nuclear power is scheduled to be reached in 2023. If we look at the data
around the world, 441 reactors are active in 31 countries. The United States is the country with the
most reactors with 96 active reactors. The second and third places are France with 58 reactors and
China with 48 reactors. Again, 49 nuclear power plants are under construction in 18 countries around
the world. In the list in which the great powers such as China, Russia, and the US take part, the
Republic of Turkey is also included. 126 nuclear reactors are active in the EU and nuclear energy has a
share of approximately 25% in electricity generation. Although Germany shut down 7 old nuclear
reactors, it started to import electrical energy from France. France meets 75-78% of its electricity
from nuclear energy.

FUSION ENERGY AND HL-2M TOKAMAK

Although the harmful aspects of nuclear energy are considered today, the existence of fusion
energy produced by fusion reactions cannot be ignored, which does not release carbon as nuclear
energy and is sustainable. The fusion energy that powers the Sun and the Stars is revealed by the
combination of isotopes of the hydrogen atom. Out of all the isotopes of hydrogen, the most efficient
combination is made by Deuterium and Tritium. Helium, neutron, and energy of 17.6 MeV are released
as a result of this merger. Some conditions must be met for this reaction to take place.
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These conditions are:
1. Approximately 51 million Kelvin temperature
2. A plasma particle density containing at least 1022 particles per cubic meter
3. Energy limiting time for 1-second reactor

Fusion energy has many advantages. Combining atoms in a controlled manner releases almost 4
million times more energy than non-renewable energy sources such as coal, natural gas, or oil. This
means more energy with less effort. Fusion energy is easy to access but not easy to quench.
Therefore, its sustainability is high. One of the most important features is that it does not emit CO,.
These reactions, with the largest emission of Helium, do not emit any greenhouse gases, unlike non-
renewable energy sources. The fusion reactions, which can be reused much faster than other nuclear
wastes, have no risk of melting, as they can cool down within seconds after taking the plasma state.

HL-2M TOKAMAK

We see the closest example of fusion reactions and energy in HL-2M Tokamak, which China calls
the "Artificial Sun" and has been working on it for some time. According to China National Nuclear
Corporation (CNNC), HL-2M, which experienced the first plasma discharge on December 5, 2020,
broke the record by stopping for about 10 seconds above 150 million ° C. After national tokamaks,
which normally have an average energy confinement time of less than a second, HL-2M has become a
hope for Chinese scientists.

Resources:

1- https://www.worldnuclearreport.org Accessed on 26.01.2021
2- https://www.world-nuclear.org Accessed on 26.01.2021

3- https:/ /www.dunyaenerji.org.tr /wp-content /uploads /2019 /10 /15EkimSunum.pdf Accessed on 27.01.2021

4- http:/ /large.stanford.edu/courses /2013 /ph241/kallmanl/docs/nuclear_reactors.pdf Accessed on 27.01.2021
5- https://www.iter.org/sci/Fusion Accessed on 01.02.2021

6- https://ccfe.ukaea.uk /fusion-energy/ Accessed on 01.02.2021
7-https://phys.org/news/2020-12-china-nuclear-powered-artificial-sun.html Accessed on 01.02.2021
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Giiniimiizde, niikleer enerjinin teknolojik olarak olgunlasmis

l I ' olmasina ve kullanimi yayginlagmasina ragmen, yatirimlarda

hiikiimetlerin belirli bir diizeyde rol almasi ve halkin endiseleri,
\/ niikleer enerjiyi diger enerji kaynaklar1 arasinda farkl
— kilmaktadir.Genel bir derleme ve degerlendirme niteligindeki bu
caligmada, niikleer enerjiyle ve elde edilme yontemleriyle ilgili
temel bilgiler, niikleer yakit teknolojileri, niikleer giic
B p— santrallerinin ¢evre etkileri, diinyada niikleer enerji kullanimi
| ve lilkemizdeki niikleer enerji santral1 girisimleri hakkinda
bilgiler yer almaktadir.
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Sosyal medya iizerinden daha fazla meslektasimiza ulasmay: amacliyoruz. Bu

=5
g—

SCEINEN

=2 =

dogrultuda Instagram, Twitter, LinkedIn hesaplarimizdan sonra simdi de
YouTube iizerinden bilgilendirmeler yapmak istiyoruz. Hedefimiz; Kimya

Miihendisligini bilmeyen ve bu meslegi merak eden her aday igin is
tanimimizi agiklamak, neler yapabilecegimizi anlatmak; su an bu

eslege sahip olmak icin okuyan, calisan meslektaslarimizin kimya

ve mithendislik ile ilgili bircok bilgiye ulagsmalarini
saglamaktir. YouTube kanalinda; Ankara'yl, kimyayi, Kimya
Miihendisligini ve Ankara’da boliimiimiizii barindiran

okullari tanitmak ve aciklamak iizerine videolara
ulasabileceginiz bir platform olusturma

yolunda ilerliyoruz. Kimya Miithendisleri
Odasi1 sorumlulugu ile aktaracagimiz
videolar: takip edip en giivenilir
kaynaktan bizi yani Kimya
Miihendisligini tanimaniz
icin sizi kanalimizi
takip etmeye davet

Su bSCfibe ediyoruz.

We aim to reach more colleagues through social media. Accordingly, after our
Instagram, Twitter and LinkedIn accounts, we now want to provide information on
YouTube. Our goal is to explain our job description and tell what we can do for every
candidate who does not know Chemical Engineering and is curious about this
profession. Also, to provide our colleagues who are currently studying and working in
this profession to access a lot of information about chemistry and engineering.

On the YouTube channel, we are on the way to create a platform where you can access
videos on introducing and explaining Ankara, Chemistry, Chemical Engineering and
the schools hosting our department in Ankara. We invite you to follow our channel to
get to know us, Chemical Engineers, from the most reliable source by following the
videos we will transfer under the responsibility of the Chamber of Chemical
Engineers.



IMIZDEKI GUG: POZITIF CUMLELERIN

ENERJISI

Bugiin; kahvemizi, bitki ¢cayimizi alip Aysegiil NARLI'nin motive edici

yazisinit okumak i¢in giizel bir giun! Keyifli okumalar...

Cagimizin en biiylik sorunlarindan ikisiyle yiliz yizeyiz:
digtkligi ve negatiflik. Hangimiz hayatimizdan
memnunuz? araya
geldigimizde konustugumuz konularin biyiik bir yiizdesini
sorunlarimizin, sorumluluklarimizin veya mutsuzlugumuzun

enerji

Ailemizle ve arkadaslarimizla bir

olusturdugunun farkinda miy1z? Uzerinden ne kadar zaman
gecerse gecsin “en gilizel glinimdi” diyebilecegimiz anlari
bile distincelerimizle, negatifligimizle yok
edebiliyoruz. Bunu yapan biziz ve yine diizeltebilecek olan
da...

olumsuz

Cogu zaman arzularimizin, hirslarimizin, korkularimizin
esiri oluruz ama onlara kars: bizi ¢ok daha giicli kilan
irademizi unuturuz. Pozitif disinebilen insanlar iradelerinin
glciinln, onunla yapabileceklerinin farkindadir. Basarisizlik,
yenilgi, elde edememe disiincesi onlar1 korkutmaz c¢ilin

onlar icin hep bir yol daha vardir. Kendilerine sunulanin d
Otesini gorebilir ve ona ulasmak icin caba gosterirl
iradelerini kontrol ederek belirli kaliplara girmeden h
ozgurliklerini saglar hem de her ¢ikmazla cesurca
kadar miicadele edebilirler.

Zihinde baslayan bu pozitif enerji viicudum
noktasina yayilir ve bu sayede daha ¢ok endo
protein zinciri olan néropeptidler daha saglk
islemeye baslar. Ardindan da soézciiklere, davranisla

Sozclkler, zihnimiz ve davranislarimiz arasinda bir kopri
gibidir. Onlar olmazsa aldigimiz kararlar harekete gecemez.
Peki ya pozitif disiinebilen insanlar bu koépriyt nasil insa
eder? Evet, bircogunuzun da aklindan gecen “olumlama
teknigi” ile. Kargilagilan biiyiik veya kiigiik sorunlarda,
kayiplarda; ben yapamiyorum, sanssizim, yeteneksizim, hep
benim basima geliyor, olmadi ve olmayacak demek yerine;
ben kazanan bir insanim, isimi en iyi sekilde yapiyorum, sans
ve huzur hep benimle, zorluklar1 asabilecek kadar cesur
biriyim demeyi climlelerinin
glicinden yararlanirlar. Yani olumlama,
istedigimiz bir olgunun mimkin olabilecegine kalpten

ederek olumlama
gerceklesmesini

tercih

inanarak, bilingaltimizda o pozitif imgeyi olusturmaktir. Belki
de pozitif insanlarin ilerisini
21 gorebilmesinin sifresi budur...

onlara  sunulandan

Hepimizin ihtiyaci olan bu enerjiye erigebilmek
icin ne yapabiliriz?

Her giin kendimize ayirdigimiz 5-10 dakikalik bir
stiregte zihnimizi bosaltip derin bir huzura ulasarak
farkindaligimizi arttirabiliriz. Kendimizle bas basa
kaldigimiz o anda ruhumuzdan bilincimize dogru
aydinlanma akis1 olur ve hayata dair farkindalik,
uyanis ve berrak bir bakig acgis1 kazaniriz. Yargilayan
yerine degerlendiren oluruz ve bu da icimizdeki
glicii ve potansiyeli disar1 yansitmamiza 1s1k tutar.

Bu aligkanligi hayatimizin bir pargas: haline
getirirken kendimize sik sik sahip olduklarimizi,
gliciimiizii, benligimize olan sevgimizi ve inancimizi
yabilecegimiz soyleyerek
"§1’iq.cele_"rirr\1izi sozctkler ile ulasmasi gereken
eren iletebiliriz...

.

bir sesle

i f)'ugi'ml_(ii ilk olumlamamizi birlikte yapalim.

ev‘-di..klerimle beraber saglikl1 oldugum, iyi
m giizel bir giine uyandim.

e Giin icinde canimin sikildigi, tatsiz durumlar
olabilir fakat hepsinin iistesinden gelebilirim.

*Ciinkii kendime ve yapabileceklerime inaniyorum.

* Ve su an gerceklesmemis olan olumsuzluklar:
diisiinmek  yerine cikartarak,
CARBONO6'nin bu ayki sayisim1 keyifle okuyup
kendime verimli, giizel bir zaman ayirabilirim.

anin tadini
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POWER THAT'S INSIDE: ENERGY OF

POSITIVE SENTENCES

Today is a great day for grabbing a cup of tea or coffee and reading
Aysegil NARLI's motivational writing! Have a good read in advance!

We are facing one of the biggest problems of our age:
negativity and lack of energy. Which one of us is happy with
his /her life? When we meet with our family and friends, are we
aware that our problems, responsibilities, or unhappiness make
up a large percentage of the issues we talk about? No matter
how much time has passed, we can destroy even the moments
that we can say "it was the best day of my life" with our
negative thoughts and negativity. We are the reason for this
and we are the only ones that can fix this.

Most of the time, we are enslaved by our desires, ambitions,
and fears, but we forget about our will which makes us
stronger. People who can think positively are aware of the
power of their will and what they can do with it. Failure, defeat,
and the thought of not being able to achieve something do no
scare them, because there is always one more way for the
They can see beyond what is offered to them and strive
reach it. By controlling their will, they can beth ensure the
freedom and fight bravely till the end, without entering i
certain patterns.

This positive energy that starts in the mind spreads
part of our body, so more endorphins ar.e"~ ecr
neuropeptides which are protein chains begin to
healthily. Later on, this reflects on your words an

Words are like a bridge between our minds and our behavior.
Without them, the decisions we make cannot take action. But
how do people who can think positively build this bridge? Yes,
with the "affirmation technique" that many of you have in mind.
In big or small problems, losses; Instead of saying that I cannot
do it, I am unlucky, I am incompetent, it always happens to me,
it did not happen and it will not happen you should say I am a
winning person, I do my job in the best way, I am always lucky
and peaceful, I am brave enough to overcome difficulties and
use the power of affirmation sentences. In other words,
affirmation is to create that positive image in our subconscious
by believing in the heart that a phenomenon we want to happen
is possible. Perhaps this is the code for positive people to see
beyond what is presented to them...

What can we do for achieving this energy that we
all need?

In the 5-10 minutes process we devote to
ourselves every day, we can empty our mind and
increase our awareness by reaching a deep peace.
At that moment when we are alone with ourselves,
there is a flow of enlightenment from our soul to
our consciousness and we gain awareness,
awakening, and a clear perspective on life. We
become reviewers instead of judges, and this sheds
light on our projection of power and potential
within us.

While we make this habit a part of our lives, we
an convey our thoughts with words by saying what
e often h%e, our strength, our love for ourselves,
nd our belief in a voice that we can hear ...
o~

t's do the first affirmation of today together:

) to a beautiful day, where I feel good
ealthy with my loved ones.

e There may be unpleasant situations where I
will get bored during the day, but I can
overcome them all.

¢ Because I believe in myself and in what I can
do.

¢ And instead of thinking about the negativities
that have not happened right now, I can enjoy
the moment by reading CARBONO6 that got
published this month, and spend a productive
and good time by myself.

22
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Cernobil Sonucunda

Nukleer Diinya'da
Santrali neden Neler

patladi? Oldu?

Cernobil Niikleer Santrali Patlamasi ile Diinyay1 etkisi altina alan
radyoaktif maddelerin yaydiklar1 radyasyon nasil meydana geliyor?
Canlilarda nelere sebep oluyor?

Toryum ve uranyum gibi elementler yavas ve devamli parcalanma sonucu kursun haline
gelmektedir. Bu stiregte alfa, beta ve gama i1sinlar1 yayilmakta ve bu o6zellik radyoaktivite
olarak adlandirilmaktadir. Bir baska deyisle, fazla enerjiye sahip atom cekirdeklerinin
barindirdiklar: enerjiyi radyasyon yayimlayarak birakmasi olay: olarak ifade edilmektedir.

Radyoaktif maddeler sonucu yayilan radyasyon, birka¢ saniye veya birkac yil stireli maruz
kalma fark, etmeksizin 6liimciil sonu¢ dogurmaktadir. Ayni zamanda radyoaktif maddenin bir
ozelligi de ¢cok uzun yillar boyunca etkisini siirdiirmesine sebep olan 1sin yaymaya devam
etme durumudur.

Radyasyona maruz kalmanin canli hayatinda dolayli ve dogrudan etkisi bilinmektedir.
Dogrudan etki ile insan viicuduyla bulusan radyasyon, hiicre yasaminin devam etmesini
engeller ve artik yenilenemez duruma getirir. Biiyitk oranda dogrudan radyasyon alan canl
viicudunda sinir sistemi iglevini kaybetmekte ardindan kasilma ve titremeler ile 6lim
gerceklesmektedir. Dolayli etki ise radyoaktif iyodinden kaynaklanan ¢ogunlukla tiroid
kanseri olusumuna sebep olmasidir.

(;ernobil Cernobil Niikleer santrali, Ukraynanin Kiev sehrine 130 km uzakliga kurulan ve
o dort reaktdre sahip bir santraldir. Kullanilan RBMK-1000 tipi reaktorler,
Niikleer : . . e S A
X moderator olarak grafit, yakit olarak hafif zenginlestirilmis Uranyum kullanan
Santrali basing tiipi sistemiyle kaynamali hafif su reaktoridir.

25 Nisan giint, Cernobilin 4. tnitesinde ana gii¢ kaynagi kaybedildiginde
tirbinlerin ne kadar stireyle daha ana pompalara gii¢ saglayacaginin
belirlenmesi {izerine bir deney yapmak amac¢lanmigtir. 26 Nisan giintintin ilk
saatlerinde operatorler tarafindan deney baslatilmistir. Deney sirasinda
olusan aksama ile reaktor kapatilmak istenmis ve bu amagla kullanilan kontrol
cubuklarinin dizayni sebebiyle reaktorde beklenmedik bir gli¢ artisi

Neden gerceklesmistir. Kontrol ¢ubuklarinin sogutucu su ile temasi asirt buhar

Patlad1? uretilmesine sebep olmustur. 4. reaktdrde asir1 buhar artig1 sonucu 1000 ton
agirhigindaki kapak reaktoérden ayrilmis ve yakit kanallar1 zarar gormustir.
Reaktorde gerceklesen asiri buhar tretimi tim cekirdegi kaplamis ve buhar
patlamas: ile sonuclanmistir. Bu patlama fisyon maddelerinin atmosfere
sacilmalarina sebep olmustur. 2. patlama ile niikleer reaktdér icinde bulunan
grafit gevreye yayilmistir. ikinci patlama sebebi kesin olmamakla birlikte
hidrojen gazinin patlamasi oldugu distntlmistir.
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Hata
Neredeydi?

Sonrasinda
neler
oldu?

Diinya’nin ne
Zzaman
haberi oldu?

Cernobil
ve
Tirkiye

e Reaktor giict yariya indirildi.

e Givenlik sistemi devre dig1 birakildi.

e 215 denetim ¢ubugundan sadece 8'’i kullanildi.

e Reaktorin 700 MW olmasi gereken giicii 200 MW’a disirildd.
¢ Sogutma sistemi kullanilmadi.

¢ Daha fazla buhar saglamak icin sekiz pompa birlikte caligtirildi.

gerceklesmis ve bu durum on giin devam etmistir. iyot-131 ve Sezyum-137
izotoplari, halkin 6nemli miktarlarda doz almasina sebep olmustur. Cogu
madde enkaz tlizerinde toplanmis olmasina ragmen hafif maddeler riizgar ile
taginarak Ukrayna, Beyaz Rusya, Rusya ile Iskandinavya ve Avrupa'nin bir
bolimine tasinmistir. Cevreye salinan aktivite 14x1018 Bq olarak tahmin

edilmektedir.
Yangina miidahale icin gonderilen itfaiye tyeleri yiiksek doz radyasyona

maruz kalmistir. Haziran sonunda 28 kisinin hayatim1 kaybettigi bilgisi
verilmistir. Radyasyon kaynakli hastaliklar sebebi ile hayatini kaybeden
insanlar resmi 6lim sayisina dahil edilmemistir. En yliksek dozu 1000 kisilik
acil durum ekibinin aldigi, alan temizleme calismalarina katilan insanlarin
disik doz ile radyasyona maruz kaldig1 bilinmektedir. Patlamanin
gergeklestigi Pripyat sehri 27 Nisanda bosaltilmistir. Radyasyon etkisinin
yayilmasi ile 116,000 kisinin yasadigi 30 km capa sahip bdlge 14 Mayista
bosaltilmaya baglanmistir.

Radyoaktif bulutlar 28 Nisan 1986 giinii iskandinavya'ya ulagmistir. isvecli
bilim insanlari normalin Gstiinde bir radyasyon diizeyi fark ettiginde nitikleer
kazanin gergeklestigi diinyaya duyurulmustur.

3 Mayis 1986 tarihinde Yunanistan ve Bulgaristan tarafindan radyoaktif
bulutlar Trakya Bolgesinden tilkemize giris yapmistir. Kirim adasi tizerinden 7-
8 Mayis tarihlerinde Karadeniz bolgesini etkisi altina almistir. O doénem
gerceklesen yagmurlar sebebi ile etkisini arttirdigi distnilmektedir. Yillar
sonra Tirkiye Atom Enerjisi Kurumu tarafindan yapilan arastirmalar ile
ilkemizde radyasyon miktarinin tehlikeli doz smmirin altinda kaldigi
aciklanmistir. Bu agiklamanin yani sira Karadeniz bolgesinde yasayan
insanlarin kanser hastaligina yakalanmasinin sebebi kalabalik bir kesim
tarafindan Cernobil olarak diisiintilmektedir.

| Meydana gelen yanginlar sonucunda cevreye radyasyon salinimi
'

l Peki sizce Niikleer Enerji Santralleri ),1' / 2y "
Nyt

. o
" tarafindan iretilen elektrik tiim bu i N

\ yasananlara degiyor mu?
Karar sizin.

1.Erden, E., Radyoaktivite, Radyasyon ve Cernobil Sonrasi Yasadiklarimiz, MTA
Maden Analizleri ve Teknoloji Dairesi, Ankara, 1992.

2.Gernobil niikleer santralinin 6zellikleri ve kazanin olusumu. TAEK Cernobil serisi
no:4, 2007.

3.Gernobil Niikleer Santral Kazasi, Gernobil Dosyasi, TENMAK, 2009
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Why did the Chernobyl Nuclear Plant explode?
What happened in the world as a result?

How does the radiation emitted by the radioactive matters that
affected the world with the Chernobyl Nuclear Power Plant Explosion
occur? What does it cause on living things?

Elements such as thorium and uranium become lead as a result of slow and continuous
fragmentation. In this process, it emits alpha, beta, and gamma rays, and this property is called
radioactivity. In other words, it is expressed as the phenomenon of atomic nuclei with excess energy
releasing their energy by emitting radiation.

Radiation emitted as a result of radioactive substances has a fatal result, regardless of the
exposure being for a few seconds or several years. At the same time, a feature of the radioactive
material is the state of continuing to emit rays, which causes it to remain effective for many years.

The indirect and direct effect of radiation exposure on living life is known. Radiation, which meets
the human body by direct action, prevents cell life from continuing and makes it no longer
renewable. In a living body that receives a large amount of direct radiation, the nervous system loses
occurs with contractions and
mostly causes the formation
radioactive iodine.

its function, and then death
tremors. An indirect effect
of thyroid cancer due to

Where was
the mistake?

Chernobyl Nuclear
Power Plant

The Chernobyl nuclear
power plant is located 130
km from Kyiv, Ukraine, and

has four reactors. The
RBMK-1000 type reactors
used are light boiling water
reactors with pressure tube
system using graphite as a

moderator and lightly
enriched Uranium as fuel.

e Reactor power has been
halved.

e The Security system was
disabled.

e Out of the 215 control bars,
only 8 were used.

e The reactor's power, which
was supposed to be 700 MW,
was reduced to

e 200 MW.

e The cooling system was not
used.

e Eight pumps operated
together to provide more
steam.

On April 25, it was aimed to conduct an experiment to determine how long the turbines
will power the main pumps when the main power source was lost in the fourth unit of
Chernobyl. The experiment was started by the operators in the early hours of April 26.
Due to the failure caused during the experiment, the reactor was forced to be shut down,
Why did and due to the design of the control rods used for this purpose, an unexpected power
" increase occurred in the reactor. Contact of the control rods with coolant water caused
1t eXPIOde? excessive steam production. As a result of excessive steam growth in the fourth reactor,
the 1000 ton cap was separated from the reactor and the fuel ducts were damaged.
Excessive steam production in the reactor covered the entire core and resulted in a steam
explosion. This explosion caused fission materials to scatter into the atmosphere. As a
result of the second explosion, the graphite contained in the nuclear reactor spread out to
the environment. Although the cause of the second explosion is not certain, it is thought
that it was an explosion of hydrogen gas.



What
happened
in the
aftermath?

‘When did
the world
~ know?

Chernobyl
and
Turkey

As a result of the fires, radiation was released into the environment and this
situation continued for ten days. Isotopes of lodine-131 and Caesium-137 caused
the public to receive significant doses. Although most substances were collected
on the wreckage, light substances were transported by wind to Ukraine, Belarus,
Russia, Scandinavia, and parts of Europe. The activity released into the
environment is estimated at 14x1018 Bq.

Firefighters sent to fight the fire were exposed to high doses of radiation. It
was informed that 28 people died at the end of June. People who died due to
radiation-induced illnesses are not included in the official death toll. It is known
that the emergency team of 1000 people received the highest dose, while people
involved in the field cleanup mission were exposed to radiation with a lower
dose. The city of Pripyat, where the explosion occurred, was evacuated on 27
April. With the spread of the radiation effect, the area with a diameter of 30 km,
where 116,000 people lived, began to be evacuated on May 14.

Radioactive clouds reached Scandinavia on 28 April 1986. It was announced to
the world that the nuclear accident occurred when Swedish scientists noticed a
level of radiation above normal.

On May 3, 1986, radioactive clouds entered our country from the Thrace
Region by Greece and Bulgaria. It is believed that it affected the Black Sea region
on May 7-8 through Crimea Island and increased its influence due to the rains
that took place at that time. Many years later, it was announced that the amount
of radiation in our country remains below the dangerous dose limit with research
conducted by the Turkish Atomic Energy Agency. In addition to this explanation,
he reason why people living in the Black Sea region got cancer is thought by a
crowd as a result of Chernobyl.

1.Erden, E., Radyoaktivite, Radyasyon ve Cernobil Sonrasi Yasadiklarimiz, MTA
Maden Analizleri ve Teknoloji Dairesi, Ankara, 1992.

2.Gernobil niikleer santralinin 6zellikleri ve kazanin olugumu. TAEK Cernobil serisi
no:4, 2007.

3.Cernobil Niikleer Santral Kazasi, Cernobil Dosyasi, TENMAK, 2009

4.Gernobil Niikleer Santral Kazasi, Kimyasal Biyolojik Radyolojik Niikleer Tehditler,
AFAD
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Evrimin Uygulamalarina Bir Bakis: Evrimi Kullanarak Devrim Yaratmak

rances Arnold, “Enzimler I¢in
F Yonlendirilmis Evrim” konulu

caligsmastyla; George P. Smith
ve Gregory Winter ise “Peptitlerin ve
Antikorlarin Faj Gosterimi” konulu

caligmalariyla 2018 yilinda Nobel
Kimya Odiiliine layik goriildii.

Nobel Komitesi'nden Claes
Gustafsson, odiil sahiplerinin yaptig1
calismalart “Evrimi kullanarak devrim
yaratmak.” seklinde tanimladi.
Giiniimiizde yonlendirilmis evrim
uygulamalar1 sayesinde daha verimli
ve daha c¢cevreci idriinler
geligtirilebilmekte. Simdi bu
uygulamalar:t ve protein

miihendisligini daha yakindan
tantyalim.

Protein miihendisligi; mikro
boyutlarda meydana gelen siireclerin
incelenmesiyle protein yapilarinin
diizenlenerek istenen nitelikteki
parcaciklarin, makro boyutlu tesislere
taginmasint ve temiz biyoteknolojik
diriinlerin iiretilmesini miimkiin kilan
ve kimya miihendisligi ile de yakindan
iligkisi bulunan bir alandir.

Evrim, tiirlerin farkl:
ortamlara uyum goéstermesine
dayanarak calisan ve muhtesem bir
cesitlilik yaratmakta olan biyolojik bir
stiregtir. Yonlendirilmis evrim ise,
cesitli enzimlerin farkli o6zelliklerini
degistirmek ve de gelistirmek igin
proteinlerdeki amino asit
dizilimlerinin rekombinant DNA
teknolojisi ile diizenlenmesiyle
kullanilmaya baslanan bir tekniktir.
1993 yilinda Frances Arnold, yillarca
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tizerine diiglintiliip kafa yorulmus,
kimyasal reaksiyonlar1 katalize eden
proteinler olan enzimlerin ilk
yonlendirilmis evrimini
gerceklestirerek bir ilke imza atmustir.
Arnold’un 1993’deki ¢aligmalarinin
yayinlanmasi, bilim diinyasinda
heyecan yaratmis ve onu alanmin 6n
saflarina yerlestirmistir. Bu yazida,
aynt zamanda bir kimya miihendisi
olan F. Arnold’in adina ve
calismalarina daha sik yer verecegiz.
Kendisinin aynt zamanda benim bu
meslegi sevmemde ve tutkuyla
baglanmamda 6nemli bir yere sahip
oldugunu da belirtmeden
gecemeyecegim.

Bir enzimi kodlayan geni
alarak basladigr calismada gene
rastgele mutasyonlar ekleyerek
enzimin yeni varyantlarini yaratan ve
hayvanlar1 kullanip ¢ogaltmak yerine
kiiciik DNA pargalar1 ve kodladiklar
proteinlerle calisan Arnold, ortaya
cikan varyantlar1 taradi ve istedigi
reaksiyonu katalize etmede en etkili
olanlar1 secti. Secilen varyantlar daha
sonra bagka bir mutasyon ve se¢im
turundan gecti ve islem tekrarlandi. Ug
nesil sonra, baslangi¢c enziminden 256
kat daha verimli bir enzime sahipti.

Arnold’in caligmalarini
Willem P.C Stemmer’in bu yodntemi
destekleyen ve gelistiren caligmalari
takip etmistir. Stemmer 2013 yilinda
hayatin1 kaybettigi icin Arnold ile
birlikte yonlendirilmis evrim
caligmalariyla Nobel Kimya odiiliine
layik goriilemedi. Arnold yillar iginde
devam eden calismalariyla, protein
miihendisligi alaninin onciisii olarak
goriilmektedir. Yonlendirilmis evrim
uygulamalartysa protein miihendisligi
alaninin baslica konusu haline
gelmigtir. Bu alandaki c¢aligmalarin
temeli 1960’11 yillara dayansa da
gelistirilip tesislere uyarlanmasi ve bu
yontem kullanilarak kiiresel capta
tirtinler dretilmesi, bir kimya

Eda Kiiciik, Gazi Universitesi,
2. Smif Ogrencisi

miihendisi olan F. Arnold tarafindan
gerceklestirilmisgtir.

Gorsel: Frances Hamilton Arnold, CALTECH

Frances H. Arnold Kimdir?

Arnold, Princeton
Universitesi'nde mekanik ve havacilik
mithendisligi okudu. 1979'da
Princeton'dan mezun olduktan sonra,
1985 yilinda kimya miihendisligi
alaninda, Berkeley Universitesinde
affinite kromotografisi iizerine doktora
yapti. Hayatin kendisi icin pek de toz
pembe gecmedigini sdyleyebiliriz.
Ogrencilik yillarinda gecimini
garsonluk ve taksi gof6rliigii yaparak
saglayan Arnold, bir donem meme
kanseriyle de miicadele etmistir. Halen
ABD’deki California Institute of
Technology'de caligmalarina devam
eden Frances Arnold; beyin
goriintiileme, biyoyakitlar, ila¢ ve
kimya endiistrisinde uygulamalar
buldu. Nobel kazanan besinci kadin
olarak bilim tarihine adini1 altin
harflerle yazmig, bir¢ok arastirmaciya
ilham kaynagi olmustur.
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Biyokimyasal doniisiimlerde segicilik lizerinde harika bir kontrol uygulayan, biyolojik diinyanin katalitik

mekanizmasi olan enzimler, kimyasal

reaksiyonlar1 katalize eden ve daha hizhi

caligmasini saglayan hiicre icindeki PR~ . proteinlerdir. Bugiin ticari olarak

kullanilan enzimlerin tamamina
prosesleriyle iliretildigi

sektoriinde kiiresel captaki
somut Orneklerden biri, leke
Deterjanlar, icerdigi leke
kiyafetlerdeki lekeleri yiiksek
duymaksizin ortadan
kimyasal evrim siire¢leri
yandan temiz biyoyakitlarin
sayesinde miimkiindiir. Bir
kullanimin1 gerektiren, tip-2

Januvia iiretiminde kullanilan
sayida degerli enzim yine bu

duyarl sekilde iiretilmistir.

Proteinler, az sayida mutasyon iceren

yakininin yodnlendirilmis evrim
soylenebilir. Evrimin kimya

uygulamalarina verilebilecek en
cikarici1 deterjanlardir.
cikarict enzimler sayesinde
sicakliklarda suya ihtiyag
kaldirirlar. Bu enzimler,
kullanilarak elde edilir. Diger
gelistirilmesi de yine bu yontem
diger iiretim yontemi agir metal
diyabette kullanilan {inli ilag
enzim de dahil olmak tlizere ¢ok

yontem sayesinde cevreye daha

basit adimlarla yeni iglevlere veya ortamlara

uyum saglayacak sekilde sekillendirilebilir yapilardir. Yonlendirilmis evrim caligmalari, bazi proteinlerin giiclii

seleksiyon baskilar1 altinda ne kadar hizli evrimlesebilecegini gostermistir.

Arnold’in onciilerinden oldugu yonlendirilmis evrim yontemi yillardir kullanilmaktadir. Bu yontemle enzim
tiretimi, dogal seleksiyonu taklit ederek istenmeyen molekiillerin yapay secilimle elenip istenen molekiillerin
cogaltilmasina dayanir. Arnold’1in laboratuvar tip, nérobiyoloji, kimyasal sentez ve alternatif enerjideki uygulamalar
icin yeni ve faydali enzimler ve organizmalar iiretmektedir. Arnold’in kurucu ortagi oldugu Gevo isimli sirket, yesil
kimya alaninda kimyasal evrim siireclerini kullanarak yenilenebilir enerji ¢alismalarini siirdiirmektedir. Yine
Arnold’m kurdugu Provivi isimli sirket de, pestisit iiretimini alternatif cevreci yontemlerle gerceklestirmektedir.
Arnold, gen sekanslama sirketi Illumina’nin da yonetim kurulu tiyesidir. Bilimin ileri caligmalarinin ve inovasyonun
cevreye duyarli sekilde de gerceklesebildigini gormek gelecek adina umut ve heyecan verici, degil mi?

€ € Laboratuvarda, dogamn miimkiin oldugunu hayal bile edemedigimiz kimyay: yapabilecegini kesfediyoruz.

Periyodik tablonun tiim alanlarini biyolojik diinyanin kimyasina ekliyoruz.’

’

Proteinler, yasamin adeta lokomotifidir. Milyonlarca yildir kendini siirdiiriilebilir kilan dogadan ilham alarak
biyomolekiilleri degistirmeyi, gelistirmeyi ve kontrol altina almay1 basarabilirsek bilimin pek ¢ok karanlik odasini

aydinlatabiliriz.

Yonlendirilmis evrim iizerine yapilan caligmalar gosteriyor ki, temel bilimler aras1 keskin ¢izgiler zaman icinde
kayboluyor. Goriinen o ki bilimin gelecegini, ¢ok disiplinli ekip ¢aligmalart olusturacak.
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A Quick Look at the Applications of Evolution: Making Revolution Using Evolution

Eda Kigik, Gazi University,
2nd Year Student

rances Arnold with her
work on "Directed
Evolution for

Enzymes"; George P. Smith and
Gregory Winter were awarded the
Nobel Prize in Chemistry in 2018 for
their work on "Phage Display of
Peptides and Antibodies".

Claes Gustafsson, chair of the
Nobel Committee described the work
of the award winners as "Revolution
based on evolution”. Today, more
efficient and more environmentally
friendly products can be developed
thanks to directed evolution
applications. Let's get to know these
applications and protein engineering
more closely.

Protein engineering; is a field
that is closely related to chemical
engineering, which makes it possible
to arrange protein structures by
examining processes occurring in
micro-dimensions, to transport
particles of desired quality to macro-
sized facilities, and to produce clean
biotechnological products.
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Directed
evolution, on
the other hand,
is a technique
that has begun
to be used by
arranging the
aminoacid
sequences in
proteins with
recombinant
DNA
technology to
change and

improve the
different properties of various
enzymes. In 1993, Frances Arnold
broke new ground by developing a
viable way of developing directed
evolution, which had been pondered
over for years.

The publication of Arnold's
work in 1993 created a sensation in the
scientific community and placed her at
the forefront of her field. In this
article, we will cover the name and
work of F. Arnold, who is also a
chemical engineer, more often. I
cannot pass without mentioning that
she is also a scientist who has an
important place in my passionate
attachment to this profession, chemical
engineering.

Arnold created new variants
of the enzyme by adding random
mutations; taking the gene encoding
an enzyme, screened the resulting
variants, and selected the ones that
were most effective at catalyzing the
target reaction. Then the selected
variants went through another round of
mutation and selection, and the

>y Yf‘

New enzyme class

for organic synthesis

process was repeated. Three
generations later, she had an enzyme
that was 256 times more efficient than
the starting enzyme. This process
works directly with small parts of
DNA, rather than using animals.

Arnold's work was followed
by Willem P.C Stemmer's studies that
support and develop this method.
Stemmer was not awarded the Nobel
Prize in Chemistry for his directed
evolution work with Arnold, as he died
in 2013. Arnold is seen as the pioneer
of protein engineering with her work
over the years. Directed evolution
applications have become the main
topic of protein engineering. Although
the basis of the work in this field dates
back to the 1960s; it was developed
and adapted to facilities and produced
products on a global scale using this
method, carried out by F. Arnold, a
chemical engineer.

Who is Frances H. Arnold?

Arnold studied mechanical
and aerospace engineering at
Princeton University. After graduating
from Princeton in 1979, she received
a doctorate in chemical engineering
from Berkeley University in 1985. In
Blanch’s lab, Arnold got to work on
affinity chromatography, a new
separation process that could recover
biochemicals from extremely dilute
solutions.

We can say that her life was
not very rosy. Arnold earned her
living as a waitress and taxi driver
during her student years. Also, she
struggled with breast cancer. Frances
Arnold, who is currently working at
the California Institute of Technology
in the USA, has found applications in
the brain imaging, biofuels,
pharmaceutical, and chemical
industries. As the fifth woman to win
a Nobel, she has written her name in
golden letters in the history of science
and has been a source of inspiration
for many researchers.
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‘ Look at the biological world. Here is the most beautiful, intricate,
functional, capable set of engineering things that have ever been

devised. And it was all devised by the biological world, by evolution; not
by human beings, not by human engineers. And | said, ‘l want to

Prof. Dr. Frances Arnold

INFO: President-elect Biden announced the members he selected for the Council of
Advisers on Science and Technology on January 2021. Frances ARNOLD is selected as
the co-chair of the council. She mentioned Biden's tweet about this development as
follows: “I could not be happier about serving at this time and for this President.”

Enzymes, the catalytic mechanism of the biological world,
exerting great control over selectivity in biochemical transformations,
are proteins within the cell that catalyze chemical reactions and enable
them to run faster. It can be said that almost all of the enzymes used
commercially today are produced by directed evolution processes. One
of the most concrete examples that can be given to the global
applications of evolution in the chemical industry is stain removing
detergents. Detergents, thanks to the stain-removing enzymes they
contain, remove stains on clothes without the need for water at high
temperatures. These enzymes are obtained by using chemical
evolutionary processes. On the other hand, the development of clean
biofuels is also possible with this method. Thanks to this method,
many valuable enzymes, including the enzyme used in the production
of the famous drug Januvia, which is used in type-2 diabetes and
another production method that requires the use of heavy metals, has
been produced more environmentally friendly.

Proteins are structures that can be shaped to adapt to new functions or environments with simple steps involving
a small number of mutations. Directed evolutionary studies have shown how quickly some proteins can evolve under
strong selection pressures. The directed evolution method, which Arnold was a pioneer of, has been used for years.
Enzyme production with this method is based on the reproduction of desired molecules by eliminating unwanted
molecules by artificial selection, mimicking natural selection. At Caltech, Dr. Arnold pioneered methods of “directed
evolution” to create new proteins not found in nature. Arnold's laboratory produces new and useful enzymes and
organisms for applications in medicine, neurobiology, chemical synthesis, and alternative energy. The company named
“Gevo”, which Arnold is a co-founder of, continues its renewable energy studies using chemical evolution processes in
the field of green chemistry. The company named “Provivi”, also founded by Arnold, carries out pesticide production
using alternative environmental methods. Arnold is also a board member of the gene-sequencing company “Illumina”. It
is hopeful and exciting for the future to see that advanced studies of science and innovation can also take place in an
environmentally friendly way, isn't it?

I the lab, weke discovering thal nature can db chemisty we never, dreamed was poddible, weke adding whole swathes of the periodic

Proteins are the engines of life. If we can change, develop, and control biomolecules that are inspired by nature
and have been sustainable for millions of years, we can light up many dark rooms of science. Studies on directed
evolution show that the sharp lines between fundamental sciences will disappear over time. It seems that the future of
science will consist of multidisciplinary teamwork.
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Diinya iizerinde siirekli gelisen teknoloji, hizl1 niifus artis1 ve sanayilesmenin artmasi ile enerjinin 6nemi
giinden giine artmaktadir. Fakat enerji kaynaklarimiz bu ihtiyac1 karsilayamayacak seviyeye gelmistir.
Kisith fosil yakitlarin cok uzak olmayan bir gelecekte tiikenecegi tahmin edilmektedir. Bunun disinda
kullanilan fosil yakitlar, cevreye sera gazlar: salgilamaktadir. Atmosfere katilan bu sera gazlar1 atmosferin
1s1y1 tutma oranini artirir. Buna kiiresel 1sinma denir. Sicakligin artmasi; buzullarin erimesi, okyanuslarin
yiikselmesi gibi bityiik kiiresel felaketlere yol acar. insanlarin kiiresel 1sinmaya katkisi; enerji kullaniminda
%49, endiistrilesmede %24, ormansizlagsmada %14 ve tarimda %13'tir[1].

Enerji verimliligi; ayni ihtiyaci karsilamak amaci ile 1s1, gaz, buhar, basincli hava, elektrik gibi ¢cok degisik
formlarda olabilen enerji kayiplarini 6nleyerek daha az enerji kullanabilmektir. Enerji verimliligi ve enerji
tasarrufu farkli iki kavramdir. Enerjiyi daha az kullanarak ener;ji tasarrufu yapmis oluruz, s6z konusu tasarrufu
saglayabilecek cesitli alternatif uygulamalar ise enerji verimliligi kapsamina girer.

Bu sebeplerden dolay: enerjinin gerek sanayide gerekse kendi hayatimizda verimli kullanilmasi biiytik bir
onem arz etmektedir.

Sanayide Enerji Verimliligi

ve Uzgulamalarl

Sanayideki

Uzgulamalarl

Enerjinin en cok kullamldig alanlardan biri olan
sanayide cogu zaman hi¢ harcama yapilmadan sadece
bilingli makine kullanimi ve egitimli fabrika caliganlari
ile (Turkiye'de yapilan arastirmalar sonucunda; egitim,
etiit ve bilinglendirme caligmalar ile bina sektoriinde

e Cimento sektord icin firinlarin sekonder hava sicakligi
arttirilabilir, zincir tasima sistemleri diizenlenebilir.

e Gida fabrikalarindan cikan organik atiklar, biyoyakit
ve biyogaz hammaddesi olarak kullanilabilir. Atik

%30, sanayi sektoriinde %20 ve ulagim sektoriinde %15 isllarin  degerlendirilmesi igin ise 1s1 pompasi
olmak tizere), kimi zamansa dusitk maliyetlerlerle sistemlerinden yararlanilabilir.

biiylik oranda verim saglamak mimkiindir. Harcanan

digik maliyetler ise kendini cok kisa zamanlarda e Atik aga¢ kabuklarindan enerji elde etmek,

amorti etmektedir. Boylelikle fabrikanin net kar marjt
artarken dogaya salinan sera gazlari minimuma
indirilmektedir.[2]

Sanayi, tilkemiz icin enerji tiiketiminde ciddi bir

baskilamada maksimum kurulugun saglanmasi ve
degisken hizli motorlarin kullanilmasi da kagit sektori
icin alinabilecek 6nlemlerden birkagidur.

Petro-Kimya sirketi;

boyuttadir. Enerji ~tasarruf =~ onlemleri, verimlilik o yanma havasmin isitilmasi icin kullamilan buharin
agisindan oldukga ¢énemli olmasinin yani sira sanayinin azaltlmasiyla; 0 giderle, sadece igletme
iyilestirilmesi ve rekabet glctlintin arttirilmasina da iyilestirmesiyle her yil 344.000 TL tasarruf
yardimci olur. Enerji verimliligini saglamak icin saglanmustir.

kullanilan yéntemler sunlardir;

¢ Kojenarasyon Sistemleri

-Atik 1s1 kazani

-Rejeneratorler

-Ekonomizorler

» Kati atiklarin geri dontisimii

e Cop gazindan elektrik enerjisi tiretimi

Biz neler zaEabiliriz?

Ev icerisinde enerjiyi verimli kullanarak dogayi
korumanin yam sira bireysel ekonomimize kiiciik gibi
goziiken ama toplamda biiytik kazanclar saglayabiliriz.

¢ Elektronik ev aletleri alirken A sinifi Girtinleri tercih
edebiliriz.

e Akkor telli lambalarin yerine kullanilan KFLler
(Kompakt Fluoresan Lamba) yilizde 80lere varan
enerji tasarrufu saglayabilir. 60 watt degerinde bir
akkor telli lambay1 11 watt degerinde bir kompakt
fluoresan lambayla degistirdiginizde, yilda 20 kg
karbondioksitin atmosfere salimini 6nlemis oluruz.

¢ Pencerelerinizde iki ya da ti¢ kath cam kullanin. Tek
caml pencerelerde 1s1 kaybi yiizde 20’dir. Cift cam
kullanarak bu kayip yariya indirilebilir.

e Ders cahsirken veya kitap okurken tim 1siklar:
agmak yerine kiigtik bir lamba kullanabiliriz.

e Yazict ve fotokopi cihazlar1 igin yeniden
doldurulabilen mtirekkep kartuslar: alabiliriz.

e Reaktor giris sicakhiginin disirilmesiyle, masraf
yapmadan, sadece isletme iyilestirmesiyle, her yil 3.7
Milyon TL tasarruf saglanmstir.

e Kuvvet santrali besi suyu sicakliginin distrilmesiyle,
masraf yapmadan, sadece isletme iyilestirmesiyle, her
yil 21.6 Milyon TL tasarruf saglanmistir.

e Atik gazlarin yakit olarak degerlendirilmesi ile bir
defaya mahsus yapilan 20.000 TL harcamaya karsin,
her yil 1.25 Milyon TL tasarruf saglanmigtir. Yapilan
harcama, saglanan tasarruflarla 1 aydan daha kisa
stirede geri kazanilmigtir.[3]
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The importance of energy is increasing day by day with the constantly developing technology, rapid
population growth, and the increase of industrialization in the world. But, our energy resources have
reached a level that cannot provide this need. It is predicted that limited fossil fuels will run out in the
near future. Other than that, the usage of fossil fuels releases greenhouse gases into the environment.
These greenhouse gases that join the atmosphere increase the rate of heat retention in the atmosphere.
This is called global warming. An increase in temperature causes major global disasters such as melting
glaciers and rising oceans. Contribution of people to global warming; 49% in energy use, 24% in
industrialization, 14% in deforestation, and 13% in agriculture.[1]

Energy efficiency is to be able to use less energy by preventing energy losses in various forms such as
heat, gas, steam, compressed air, electricity in order to supply the same need. Energy efficiency and energy
saving are two different concepts. By using less energy, we save energy, and various alternative applications
that can provide such savings are within the scope of energy efficiency. For these reasons, it is very important
to use energy efficiently both in industry and in our own lives.

Energy Efficiency and
Applications in Industry

In the industry, which is one of the areas where
energy is used most of the time, with the conscious use
of machinery only and trained factory employees (as a
result of research conducted in Turkey, training,
studies, and awareness-raising activities in the building
sector is 30%, industry 20% and 15% in the transport
sector), sometimes it is possible to achieve a great deal
of efficiency with low costs. The low costs spent pay off
in a very short time. Thus, while the net profit margin
of the factory increases, greenhouse gases emitted to
nature are minimized.

Industry is at a serious level in energy consumption
for our country. Energy-saving measures are very
important in terms of efficiency, as well as helping to
improve the industry and increase competitiveness.
The methods used to ensure energy efficiency are:

e Cogeneration Systems
-Waste heat boiler
-Regenerators
-Economizers
* Recycling of solid waste
e Electricity generation from landfill gas

What can we do for
energy efficiency?

In addition to protecting nature by using energy
efficiently at home, we can provide seemingly small but
total gains to our individual economy.

e While buying electronic home appliances, we can
choose Class A products.

e The CFL's (Compact Fluorescent Lamp) used
instead of incandescent lamps can save up to 80
percent energy. When we replace a 60-watt
incandescent lamp with an 1l-watt compact
fluorescent lamp, we prevent 20 kg of carbon
dioxide from being released into the atmosphere
per year.

e While studying or reading, we can use a small
lamp instead of turning on all the lights.

e We can use two or three layers of glass on your
windows. Heat loss in single glazed windows is 20
percent. By using double glazing, this loss can be
halved.

e We can buy refillable ink cartridges for printers and
copiers.

Application
in Industry

e For the cement sector, the secondary air temperature
of the furnaces can be increased, chain transport systems
can be arranged.

¢ Organic wastes from food factories can be used
as biofuel and biogas crude materials. Heat pump systems
can be used to utilize waste heat.

¢ Obtaining energy from waste tree bark, ensuring
maximum dryness in printing, and using variable-speed
motors are some of the measures that can be taken for
the paper industry.

PETKIM company;
e By reducing the steam used for heating the
combustion air, 344,000 TL was saved each year with
0 spendings and only operational improvement.

¢ By lowering the reactor inlet temperature, 3.7 million
TL was saved every year, without any costs, only by
operational improvement.

¢ By lowering the feedwater temperature of the power
plant, a saving of 21.6 million TL has been achieved
every year, without any expense, only through
operational improvement.

¢ By lowering the feedwater temperature of the power
plant, a saving of 21.6 million TL has been achieved
every year, without any expense, only through
operational improvement.
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ENERJI KRIZI VE QOZUI“I OLARAK

RUZGAR ENERJISI

MERT GOKTEPE

ANKARA UNIVERSITESI 3.SINIF OGRENCISIi

ENERJININ GELECEGI.
ELIMIZDEKI KAYNAKLAR TUKENECEK.
PEKI,SONRA NE YAPACAGIZ?

Enerji, neredeyse her seyin; hatta
toplumun bile kaynagi olarak her seyi
kontrol etmektedir, bu da bilim
adamlarinin uzerine cok siki
caligmalarinin sebebidir. Bireysel veya
toplumsal olarak bizler de Oyle ya da
boyle enerjiye bagimli olduk. Yani,
enerji  eksikligi meydana gelmesi
durumunda en kisa zamanda bunun
¢ozilmesi gerektigi kacinilmaz bir
gercek. Su anda gezegenimiz bu
eksiklikle karsi karsiya. Kiresel enerji
ihtiyacinin biytimesi, fosil yakitlara
devam eden baghligimiz ve artan diinya
niifusu bunun sebepleri arasinda. Bu
probleme bir ¢6ziim bulmak igin
yenilenebilir enerji kaynaklarina go6z
atmaliy1z. Cozim icin riizgar enerjisini
inceleyecegiz.

Kaynaklar:

Riizgar Enerjisinin
Durumu ve Potansiyeli

Yeni kesfedilen potansiyeliyle birlikte
riizgar enerjisi, hem yenilenebilir hem
de tiikenmeyen bir enerji kaynagi. Su
anda kullandigimiz kaynaga gore daha
zararsiz bir alternatif olan enerji
kaynag1 varken, degisim her zaman
oldugu gibi kag¢inilmaz. Uluslararasi
Enerji Ajansi (UEA) tarafindan bu konu
hakkinda bir¢cok caligma ytritilayor.
Ozel parametrelerle birlikte biitiin
dinyada  tretilebilecek  potansiyel
enerji miktar1 53000TWh/yi1l ve bu
kiyidan uzak kesimleri kapsamiyor.
Rizgar enerjisini kullanmanin kot
yanlar:t ise gicli rizgarlarin nadiren
meydana gelmesi ve bu yiizden rizgar
turbinlerini verimli bir gekilde insa
etmenin zor ve zaman isteyen bir is
olmasi. Yine de buna deger olup
olmadig: tartisma konusu .

Rizgar enerjisi karsilastigimiz enerji
krizini ¢6zmek ve temiz enerji saglamak
icin kacinilmaz bir yol. Riizgar
enerjisinden dogru ve verimli bir
sekilde vyararlanmak herkese biytk
yararlar saglayacaktir. UEA tarafindan
yapilan c¢aligmalar nasil davranmamiz
gerektigi hakkinda bu yolda bizlere
rehber olmalidir.

1. Coyle,Eugene D, Simmons,Richard A. 2014. Understanding he Global Energy Crisis. West Lafayette. Purdue University Press; 320p.

2. Senel, M. C., Kog, E. 2015. “Dunyada ve Turkiye'de Rizgar Enerjisi Durumu-Genel Degerlendirme,” Mithendis ve Makina, cilt 56, say1 663, s. 46-56.
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THE ENERGY CRISIS AND WIND
POWER AS A SOLUTION

MERT GOKTEPE

ANKARA UNIVERSITY 3RD YEAR STUDENT

THE FUTURE OF THE ENERGY.
OUR EXISTING RESOURCES WILL RUN
OUT. SO, WHAT DO WE DO THEN?

Energy is the reason so many
scientists are working as hard as they
are, being the very source of almost
everything, maybe even society itself.
It drives everything. We depend on
energy in one way or another, both as
individuals and as societies. So, we can
all agree that a shortage of energy
would need to be taken care of as soon
as possible. Our planet is facing that
shortage right now. Due to the
expanding global energy demand,
continued dependence on fossil-based
fuels, and an increase in world
population. In order to find a solution
to this problem, we must look into
renewable energy sources. We will
investigate wind power as a solution.

Resources:

The State and
Potential of Wind Power

Wind Power is a renewable and
inexhaustible energy source with a
newly realized potential. With an
energy source that provides a harmless
alternative to what we are using right
now change is, like always, inevitable.
There have been many studies
concluded by The International Energy
Agency (IEA). The potential amount of
energy that could be generated (with
special parameters) in the whole world
is 53000TWh/year and this is
excluding  offshore  places. The
disadvantage of using wind power is
that strong winds rarely occur so
installing wind turbines efficiently is a
difficult and time-consuming task. But
it could be argued that it is worthwhile.

Wind power is unavoidable on the
road to clean energy and solving the
energy crisis that we are facing.
Utilizing wind power correctly and
efficiently will bring great benefit to
everyone in the end. The studies ran by
the IEA should be used as a guide on
what should and shouldn’t be done on
this path.

1. Coyle,Eugene D, Simmons,Richard A. 2014. Understanding he Global Energy Crisis. West Lafayette. Purdue University Press; 320p.

2. Senel, M. C., Kog, E. 2015. “Dunyada ve Turkiye'de Rizgar Enerjisi Durumu-Genel Degerlendirme,” Mithendis ve Makina, cilt 56, say1 663, s. 46-56.
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ENERJI DEPOLAMA SISTEMLERI

INCI SUDE SARIISIK
ANKARA UNIVERSITESI HAZIRLIK SINIFI OGRENCISI

Enerji; is yapabilme yeteneginin 6lcilmesidir,
maddesel bir varlik degildir. Gelisen diinya ve artan
nifus ile birlikte enerji ihtiyacimiz da artmigtir.
Dinyadaki enerji ihtiyacinin buayik bir
konvansiyonel enerji' kaynaklariyla saglanmaktadir.

kismi

Fakat konvansiyonel enerji kaynaklarinin rezerv
sorunlar1 vardir ve ¢evre dostu degillerdir. Bundan
dolayr  tlkeler alternatif enerji kaynaklarina
yonelmektedirler lakin bu kaynaklar da sinirsiz
degildir. Bu
kaynaklarindan en verimli sekilde faydalanmak igin
caligmalar yapmaktadir.

calismalardan biri

yizden bilim insanlar1 enerji
Bu yazimda sizlere bu

olan enerji depolama

sistemlerinden bahsedecegim. Enerji depolama
sistemleri (ESS) artan enerji talebini karsilamak,
enerji kaynaklarini daha uzun stre kullanabilmek
icin gelistirilmis ve gelistirilmeye devam eden

projelerdir. Cesitleri tablo I'de gorilmektedir.

Elektrik Enerjisi Depolanmasi

Elektrik
degisimlerden dolayr kesintisiz enerji saglanabilmesi
icin, ortalama gereksinimin yaklasik iki kati1 kadarlik bir
dretim kapasitesine ihtiya¢ duyulur. Elektrik enerjisi
tireten kuruluslar (EUAS, TEDAS, TEIAS), elektrik
enerjisi tiiketimindeki ani artislar: karsilamak icin cogu
zaman Ozel imkanlarini (distk verimli eski tip buhar
gibi)
devreye sokmaktadirlar. Eski tip sistemlerinin disik
verimli ¢aligmasi ve kii¢ik kapasiteli sistemlerin enerji
iretim maliyetinin ¢ok ytliksek olmasi, tretilen elektrik
enerjisinin maliyetini arttirmaktadir. Ayrica, sistemlerin
devreye sokulmalar: ile devreden ¢ikarilmalar: sirasinda
ve 1s1 makinalarinin kismi ytikle ¢alistirilmasi stiresince

enerjisi gereksinimindeki surekli

uretecleri, gaz turbinleri ve dizel motorlar:

de ekonomik kayiplar meydana gelmektedir. Enerji
depolama sistemlerinin kurulmasi bu olumsuzluklari
ortadan kaldirmaktadir. Gereksinimin disik oldugu
stre icerisinde {retilen elektrik enerjisinin fazlasi
depolanarak, gereksinimin yiiksek oldugu zamanlarda,
kigiik kayiplarla kullanilmak tzere dagitim sistemine
Elektrigin
kullanilan enerji depolama yontemleri glintimtizde dort
cesittir. Bunlar:

gonderilebilir. depolanmasi  amaciyla

1.Ytiksek bir seviyeye su pompalayarak potansiyel enerji
depolamak.

2.Sikistirilmis gaz depolamak.

3.Volanlar (Flywheels)

4.Piller
I ] ! { I 1
tablo 1 Sy Eaegy Tnerg Energy Toegy Faveegy
Hypowo dcage Bl trochesiscol batieties Serniole hox swasage

Comgressed air gomge - Ougany mskeaular docags
Frovehesls

Bugilin dinyanin enerji talebi daha c¢ok elektrik
enerjisi tizerinedir. Clinkd endtstrinin strekli
faaliyeti, ulasim ve haberlesme sistemlerinin biyik
bir b6limiinin iglemesini saglayan elektrik
enerjisidir.

Latect Tond smoenge

Gilnlik hayatta en sik karsimiza c¢ikan pillerin
tarihcesinde bir yolculuga ne dersiniz? Dinyada bilinen
ilk pil MO 250 ve M.S. 640 yillar1 arasinda icat edilmis
Bagdat pilidir2. Daha sonraki yillarda elektrigin kesfi ve
deneylerle piller gelistirilmistir.
Benjamin Franklin®, Luigi Galvani, Alessandro Volta

izerine yapilan

glinimiz pillerinin temellerini atmis ve bircok katki
sunmuslardir.

A5


Eda Küçük
35


ileriye Dogru En Biiyiik Adim: Lityum
iyon Piller

Desarj olduktan sonra tekrar sarj edilerek
kullanilabilen elektrokimyasal hiicreler

olan lityum iyon pillerin; kapali hiicre olmalari,
bakim gerektirmemesi, uzun Omirld, g¢abuk sarj
olabilme kabiliyeti, yliksek giicli desarj kapasitesi

gibi biiyiik avantajlari vardir ancak maliyetinin

yliksek olmasi ve koruyucu devre ihtiyaci
dezavantajlaridir. Bugiin telefonlarimizda,
bilgisayarlarimizda, arabalarimizda bu  pilleri

kullanmaktayiz, ilerleyen zamanlarda neredeyse her
yerde kullanabilecegimiz 6ngoruliyor.

Dinyanin en biyuik lityum iyon bataryasi Aralik

2017de  TESLA  sirketi  tarafindan  Gilney
Avustralya'ya 60 glinde insa edildi. Giliney
Avustralya'da ozellikle yaz aylarinda sicakligin

artmastyla ciddi elektrik sikintisi

megavathik bu pil

yasaniyor.100
elektrik kesintisi
durumunda tek bagina 30 bin hanenin bir saatlik
elektrik ihtiyacini karsilayabiliyor, ancak daha ¢ok
mevcut

olas1 bir

elektrik kaynaklarini desteklemek ve

dengelemek igin kullanilacak.

Son olarak unutmayalim ki hi¢bir enerji %100
depolanamaz, mutlaka kayip yasanir (genelde %10).
Enerji depolamak daha saglikli bir dinya i¢in bir
cabadir ama eger enerji tasarrufu yapmazsak bu
¢aba istenilen basariy1r veremeyecektir. Bu yiizden

dikkatli harcayalim, insanlara tasarruf bilincini
kazandiralim ve bu giizel diinyada yagsamaya devam
edelim.
KAYNAKCA

!Konvansiyonel (aligilagelmis) enerji, insan Omriine
gore yenilenme siirecleri ¢ok uzun oldugu icin

tikenebilir olarak da adlandirilan, uzun zamanlardan
beri kullanilan ve bu nedenle de alisilagelmis olarak
tanimlanan, genelde fosil

yakitlara dayali enerji

taraddar.

2 Ne igin uretildigi ve hangi amagla kullanildigina dair
yapilan yaklagimlarin higbiri ispatlanamamistir.2003
yilinda Irak Ulusal Miizesi yagmalanmasi sonucu pil
nerede oldugu hala

kayiplara karigmistir ve

bilinememektedir.

3 Batarya terimini ilk kez kullanan kisi. Batarya birgok
pilin bir araya gelmesiyle olusan sistemdir

* https:/ /www.termodinamik.info /enerji-depolama-sistemleri Erigim Tarihi : 31.01.2020

* https://www.matematiksel.org/2000-yillik-bir-duzenek-bagdat-pili/ Erisim Tarihi: 16.12.2020

* https://www.savunmasanayi.org/turkiyenin-ilk-lityum-iyon-batarya-uretim-tesisi-olacak/ Erisim Tarihi: 10.12.2020
* http://enerji.itu.edu.tr /egitim /anabilim-dallari/konvansiyonel-enerji Erigim Tarihi: 12.12.2020
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ENERGY STORAGE SYSTEMS

INCI SUDE SARIISIK
ANKARA UNIVERSITY PREPARATORY YEAR STUDENT

Energy is a measure of the ability to do work, not
a material entity. With the evolvement of the world
and increasing population, our energy requirement
has expanded. Most of the world’s energy need is
provided by energyl.
conventional energy sources have reserve problems

conventional However,
and are not environmentally friendly. Therefore,
countries are showing a tendency to alternative
energy sources, but these sources are also limited.
That's why scientists use energy resources in the
most efficient way. In this article, [ am going to talk
about one of these projects: “Energy Storage
Systems”.

Energy storage systems (ESS) are projects that
meet the increasing energy demand and are
projects that have been developed and continue to
be developed in order to use energy resources for a
longer time. Types are shown in table 1.

Storage of Electric Energy

In order to provide uninterrupted energy due to the
continuous changes in electrical energy requirement, a
production capacity of approximately twice the
average requirement is required. Electricity generating
establishments (EUAS, TEDAS, TEIAS) often use special
facilities (such as low-efficiency old type steam
generators, gas turbines, and diesel engines) to meet
sudden increases in electrical energy consumption.
The low efficiency of old-style systems and the high
energy production cost of small-capacity systems
increase the cost of electricity generated. In addition,
economic losses occur during the commissioning and
decommissioning of the systems and during the
operation of the heat engines with partial load.
Establishing energy storage systems eliminates these
problems. The surplus of electrical energy generated
when the requirement is low can be stored and sent
to the distribution system to be used with small losses
when the demand is high. There are four types of
energy storage methods used for the purpose of
storing electricity today:

1. Storing potential energy by pumping water to
a high level

2. Storing compressed gas

3. Flywheels

4. Batteries

% ! ' { ] 1
(table 1) S Snrage Sorge Sncage Stoeage Strage
Hypdwo docage Bl trocdhesucol batieties Serniole e ssage

Cotrgrossed air somge - Ougane madeaular itogags
Frovhesls

Today, the energy demand of the world is mostly
on electrical energy. Because the continuous
activity of the industry requires electrical energy
that enables the operation of most of the
transportation and communication systems.

Latect Toad soenpe

What would you say to a journey through the history
of batteries that are most common in daily life? The
first battery in the world is Baghdad Battery2 and it
was invented between B.C. 250-A.D.640. In the
following years, batteries were developed with the
discovery of electricity and experiments on it.
Benjamin Franklin3, Luigi Galvani, Alessandro Volta laid
the foundations of today's batteries and made many
contributions.
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Biggest Step Forward:
Lithium-Ion Batteries

Lithium-ion batteries, which are electrochemical
that can be recharged and used after
discharging; have great advantages such as being
closed cell, not requiring maintenance, lasting for a
long time, fast charging capability, high power
discharge capacity; but their high cost and the
need for the protective their
disadvantages. Today we use these batteries in our
phones, computers, and cars, it is predicted that
we can use them almost everywhere in the future.

cells

circuit are

The world's largest lithium-ion battery was built
by TESLA Company in South Australia in December
2017. In South Australia, there is a serious shortage
of electricity, especially in the summer months,
with the in temperature. This 100-
megawatt battery alone can meet the electricity
need of 30,000 households for one hour in case of
a possible power outage, but it will mostly be used
to support
resources.

increase

and balance existing electricity

Finally, let's not forget that no energy can be
stored with 100% efficiency; there is a loss (usually
10%). Storing energy is an effort for a healthier
world, but if we do not save energy, this effort will
not achieve the desired success. So let's use
electricity carefully, give people the awareness of
saving and continue to live in this beautiful world.

RESOURCES:

liConventional energy is a type of energy that is
generally based on fossil fuels, which has been used
for a long time and defined as consumable, which is
also called exhaustible because its renewal processes
are too long compared to human life.

2 None of the approaches to what it was produced for
and what purpose it was used for has been proven. As
a result of the Iraq National Museum plundering in
2003, the battery was lost and its whereabouts are
still unknown.

SFirst time to use the term battery. Battery is a system
formed by the combination of many batteries.

* https:/ /www.termodinamik.info /enerji-depolama-sistemleri Accessed on: 31.01.2020

* https://www.matematiksel.org/2000-yillik-bir-duzenek-bagdat-pili/ Accessed on: 16.12.2020

* https://www.savunmasanayi.org/turkiyenin-ilk-lityum-iyon-batarya-uretim-tesisi-olacak /Accessed on: 10.12.2020
* http://enerji.itu.edu.tr /egitim /anabilim-dallari /konvansiyonel-enerji Accessed on: 12.12.2020
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EVRENIN GiZEMLI MADDESI: THE MYSTERIOUS MATTER OF THE UNIVERSE:
KARANLIK MADDE DARK MATTER

. olmaliyd: fakat gortintir degildi ve ne oldugu bilinmiyordu. Bu
‘nedenle bu maddeye karanlik madde adini verdi. Samanyolu

“',gerekir. Hollandali Jan Oort da ayni fikirdeydi fakat

"_ylldlzlarln kopmayacagi ortadaydi. Bu nedenle Oort bunu

" gordigii ayni etkiyi 100 civari galakside daha gozlemlemiglerdifobserved the same effect that Zwick and Oort had seen in

CANDAN ELIF BICER- ANKARA UNIVERSITESI CANDAN ELIF BICER- ANKARA UNIVERSITY

HAZIRLIK SINIFI OGRENCISI PREPARATORY YEAR STUDENT
Karanhik madde dedigimiz bu gizemli madde fikri nasil ortaya How did mysterious idea of matter, which we call dark
cikta1? matter, came about?

-Cevab1 Kraliyet Gokbilim Dernegi tyesi yazar Clin Stuart'n -We found the answer to this in the story of Clin Stuart, a
Popular Science dergisine verdigi bir roportajda anlattigi member of the Royal Astronomical Society, told in an interview
hikayede bulduk... with Popular Science...

In the 20th century, American Astronomer
Fritz Zwick of Swedish origin was surprised to
see that galaxies were moving much faster

20.yiizyilda isve¢ kokenli Amerikan
gokbilimei  Fritz Zwick, gozlemledigi
galaksi  kiimesinin  hareket  hizini
Olcerken galaksilerin beklediginden cok
daha hizli hareket ettigini farketti.
Galaksi kiimesinin hizina goére, kiimedeki
her seyin  kitlecekimden  kopup
dagilmas: gerektigini hesaplamis ancak
boyle bir seyin gergeklesmedigini
gormiis; bu durum Zwicki galaksi
kiimesindekileri birbirine baglayan bagka
bir etkiyi disiinmeye zorlamistir.

than expected while measuring the speed of
motion of the galaxy cluster he observed. He
calculated that according to the velocity of the
cluster of the galaxy, everything in the cluster
had to break away from gravity and dissipate,
but he saw that such a thing did not happen;
this situation forced Zwick to consider another
effect that connects those in the cluster of

galaxies.

Hesaplamalarifg gore: gorincaliigl St Ried e Orada'-‘According to the calculations; hundreds of solid matter insight

should have been there, but it was not visible and it was & * -

NI - ne junknown. That's why he named this substance dark matter. ’ g
galaksisini bir hayal edelim. Bu galaksinin sinirina yakin olanj \

yildizlarin merkezden uzaklastiklar: icin hizinin distik olmasi

Let's imagine the Milky Way galaxy. Stars near the boundary of i:
this galaxy must have a low velocity since they are moving

bahsettigimiz yildizlarin hizlar1 hesaplamalarla uyusmuyordu. gay from ‘the tenter.yDutchman Jap OCiEELE

Yildizlar olmas: gerekenden daha hizliyds velocities of the stars we mentioned did not match the

calculations. The stars were faster than they should be.
Oort; tipkit Zwick gibi kopmas1 gerektigi goziiyle baksa da,
Although Oort thought it should break just like Zwick, the

saglayan seyin gorinmeyen ve kiitlecekime Katkisi olan bir stars were not going to break. Oort, therefore, hypothesized

madde oldugunu varsaydi. Aradan 50 yil gectikten sonra
Amerikal1 gokbilimei Vera Rubin, Kent Ford ve Ken Freeman;
beraber yaptiklar1 ¢aligmalar sonucunda Zwick ve Oortungken Freeman; As a result of their work together, they had

that it was an invisible matter that contributes to gravity. 50
years later, American astronomers Vera Rubin, Kent Ford, and

ve ne oldugunu bilmedikleri bu maddenin galaksinin her yerine jabout 100 other galaxies, and they were sure that this matter,
dagildigina eminlerdi. Ne var ki; ne Zwick, ne Oort ne de diger which they did not know, was dispersed all over the galaxy.
i¢ bilim insaninin ¢aligmalar1 herhangi bir ciddi yaymeowever, the work of neither Zwick, Oort, nor the three other
organinda yayinlandi. iscientists was published in any serious media.

2006 yilinda 150 milyon yil dénce gerceklesmis iki gok ada In 2006, two celestial island collisions that took place 150
carpigmasi gozlendi. Bu gozleme goére ¢arpigma sirasinda sicak million years ago were observed. According to this
gazar etkilesmis ve sonrasinda merkeze yaklasmislar ancak gok observation, hot gases were interacted during the collision and
adalar ve karanlik madde etkilesime girmeyip merkezden uzak then approached the center, but the sky islands and darkjRSsess
kalmiglardir. Bu durum karanlik madde varhiginin somut matter did not interact and remained far from the center. This &% =
kanitin1 olusturmustur. Glinimtzde bu durumu kanitlayan sey' situation has formed concrete evidence of the existence off %t
kiitlegekimsel mercek etkisidir. Buyiik miktarda bir kitle, dark matter. Today, it is the gravitational lens effect thatl‘ ._“
galaksiler ve belki gezegenler bile, uzakta olan bir 151k proves this situation. If a large amount of mass passes in front e
kaynagmin o6ntinden gecerse arkasindan gecen 15181 biikerek of 3 distant light source, galaxies and perhaps even planets can N

etrafindan dolastirabilir. Bu 11k birlegirse “Einstein halkas1” pend the light that passes behind it and circle it. If this light
dedigimiz seyi olusturan bir dizi halka olusturur. Kitle

biiytidiikce biikme o kadar artar. Garip olan su ki ¢ogu zaman
bu biikiilmeyi saglayacak kadar maddeyi bir arada géremiyoruz
ve bu durum bize orada ekstra kiitle saglayacak bir maddenin
daha olmast gerektigini soyliyor. Yani bir yerlerde
goremedigimiz bir maddenin oldugunu disiinmek zorunda
kaliyoruz.

unites, it creates a series of rings that form what we call the | X
"Einstein ring". The larger the mass, the greater the bending.

The strange thing is that most of the time we cannot see

enough matter together to allow this bending, and this tells us

that there must be another substance there to provide extra .
mass. So we have to think that here is a substance that we

cannot see somewhere.

KAYNAKLAR: RESOURCES:
Popular Science Dergisi, subat 2019, say1 82, sayfa 78-81, Karanlik Maddenin
Pesinde, Clin Stuart Réportaji

Popular Science Journal, Feb. 2019, 82,p. 78-81, Karanlik Maddenin Peéir‘ldé,

: ot s k Clin Stuart Roportaji
RepTla StrencDergish glelm 201D;say1'89,Sayfad1, Kar.ar}hk Mad.de.mn Yas1 Popular Science Journal, Oct. 2019, 89, p. 31, Karanlik Maddenin Y'a§1 .
https:/ /evrimagaci.org/karanlik-madde-nedir-7987 ERISIM TARIHI: 25.01.2021 https:/ /evrimagaci.org/karanlik-madde-nedir-7987 Accessed on : 25.01; 21"‘
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#'belki sadece bir tanesi normal madde

; ‘uyum

, kisim;

Clin Stuartn bir diger soyledigine gore; bir zamanlar bu

maddenin Higgs bozonu oldugu dusintilmis fakat bozon
bulunduktan sonra bu maddenin Higgs bozonu olmadig1 ortaya
¢itkmis ve dahasi, parcacik fiziginin standart modeline gore
karanlik maddeyi aciklayacak hicbir sey yok. Bu yiizden fizik¢iler
karanlik maddeyi nitelemek icin yeni bir pargacik tlri ortaya
atmak zorunda kalmiglardir.
Etkilesimli Biyik Kiitleli Parcaciklar olarak nitelendirilmistir.
Evrene bakildiginda gorebildigimiz kismin cok da duzgin
dagildigin1 soéyleyemeyiz. Bunun nedeni WIMP, diger adiyla
karanlik madde olabilir ¢iinkii evrende 6l¢iim yapildiginda zaman
zaman biylik yogunluk tespit
gokbilimciler bu maddenin su anki evren simiilasyonuyla uyusup
uyusmadigini gormek icin WIMP bicimindeki karanlik maddeyi de
icine alan bir simiilasyon olusturdular ve similasyon sonucu
olusan model goérintilerle oldukca uyusuyor.
karanlik maddeyi bulmak i¢cin ne yapiyor?” sorusuna Stuart'in
yanit1 “Tam itibariyle gozlerden gizlenen

Bu parcaciklar WIMP yani Zayif

ediliyordu. Bunun stiine

“Bilim insanlari

bir maddeyi nasil bulursunuz?” oluyor ve
devam ediyor “Goremeyeceginiz kesin.”
Bu yilizden bilim insanlar1 hassas dl¢tim
yapan aletler kullaniyor ve deneyler
tasarliyor. WIMP’ler tamamen hayalet
yapida ve 6lcim yapan bu
aletlerin icinden bile gecip gidiyor.
Aletler, bu pargaciklar icinden gecerken

hassas

kendisiyle etkilesmedigi icin onu
algilayamiyor. Hatta sdyle soylenebilir ki
bu parcaciklardan milyarlarcas1 hayalet

sekilde maddelerin i¢inden gecerken

parcacigiyla etkilesiyor. Bilim insanlari
karanlik maddeyi yok olma evresi ya da
bozunma dedigimiz evrede kendiyle
etkilesime girdiginde de saptayabilir. Bu
bozunma sonucunda bildigimiz madde
parcacigi ¢iktigl ve bunu fark edecegimiz
diistintliyor. Bunu fark etmeye yonelik
deney
istasyonu'na monte edilen Alfa Manyetik

ise su an Uluslararasi Uzay
Senkrometresi yada kisaca AMS-02. Bu
aygit galaksinin merkezinde olusan ya da
olusabilecek olan WIMP bozunmalarinin
yol actig1 atomik izleri bulmaya ¢alisiyor.

1sinlarini merkezinin  haritasini
cikarmigti.

gama-1gini

kullanarak Samanyolu'nun
Harita,
yayildigini Laboratuvarinda

soyliiyordu. Fermi

icerisinde. John Hopkins Universitesinden Tommi
Tenkanen'in yaptif1 arastirmaya gore karanlik madde, biyiik

.patlamadan o6nce olusmus olabilir. Karanlik madde evrenin

%85'ini olusturuyora ancak bu hesaplamalar Einstein'in E=mc2 ;universe,

denkleminden enerjiyi ¢ikartarak hesaplanmig rakamlar oluyor.
Bu hesaplamalarin icine enerjiyi kattigimizda evrenin %68’i
karanlik enerji, %27'si karanlik madde ve sadece cok kiciik bir
%51 atomlardan yani gorebildigimiz
kisimdan olusuyor. Karanlik enerji, bu kadar biyik bir kismi
olusturuyor ama nedir bu karanlik enerji ?Karanlik enerji, evrenin
genislemesini hizlandirdig1 dusiiniilen enerji sadece.

sadece evrenin

isminin

karanlik enerji olmasinin sebebi tipki karanlik maddenin ne,

oldugunu bilmedigimizden ona karanlik madde dememizle ayni.
Karanlik enerji, karanlik maddenin zitti olarak evrenin anti
kitlegekimi diyebiliriz. Karanlik madde ve karanlik enerji, sadece
ismen benzer ve kimsenin onlar hakkinda net bir sey bilmemesi
nedeniyle zihnimizin karanlik yerindeler. Tamamen zit ve su an
icin elle tutulur baglantilar1 bulunmamakta olan iki kavram
olduklarini sdyleyebiliriz.

tn‘ b Jmad pate \.,...«.
o Vs T

B [amolst J.ll gerhA

-I.MS"

2014 yilinda NASA'nin Fermi Gama Igin1 Uzay Teleskobu gama *

According to another saying of Clin Stuart; This matter was
once thought to be a Higgs boson, but after the boson was found,
it turned out that this substance was not a Higgs boson, and
according to the standard model of particle physics, there is
nothing to explain dark matter. Therefore, physicists had to come
up with a new type of particle to characterize dark matter. These
particles have been described as WIMP, i.e. Weakly Interacting
Massive Particles. We cannot say that the part we see when
looking at the universe is very well distributed. The reason for
this may be WIMP, otherwise known as dark matter because
when measurements were made in the universe, great density
was detected from time to time. On top of that, astronomers
created a simulation that included dark matter in WIMP format
to see if this material fits with the current universe simulation,
and the model formed as a result of the simulation fits well with
the images we see now. "What are scientists doing to find
dark matter?" Stuart’s answer to the
question "How do you find a substance
that is truly hidden from the eyes?" and
he continues with "You certainly won't

be able to see it." That's why scientists

use precision measuring instruments
and design experiments. WIMPs are

w,,wvrf i~
(hartes? completely ghostly and even pass
through these precision measuring

instruments. Tools cannot detect these
particles because they do not interact
with them as they pass through them. It
can even be said that while billions of
these particles pass through matter in
ghostly form, maybe only one interacts
with the normal matter particle.
Scientists can also detect dark matter
when it interacts with itself in the stage
we call extinction or decay. It is thought
that as a result of this decay, the matter
particle will emerge and we will notice
it. The experiment to realize this is the
Alpha Magnetic Synchrometer, or AMS-
02 for short, currently mounted on the
International Space Station. This device
is trying to find atomic traces caused by
WIMP decays that will or may occur in
the center of the galaxy.

In 2014, NASA's Fermi Gamma-Ray Space Telescope used gamma

rays to map the center of the Milky Way. The map said that an
galaksimizin ¢ekirdeginden asir1 miktarda enormous amount of gamma-rays are emitted from the core of

cour galaxy. According to lead author Dan Hooper, an

Mwastrofizik¢i olan bagyazar Dan Hooper'n sdyledigine gore“‘astrophyswlst at the Fermi Lab, the signal found fits with
%buldugumuz sinyal karanlik madde modellerinin tahminleriyle " predictions of dark matter models. Dark matter may have formed
before the big bang, according to research done by Tommi

Tenkanen of

John Hopkins University. Dark matter makes up 85% of the
but these calculations are numbers calculated by
subtracting energy from Einstein's E = mc2 equation. When we
add energy into these calculations, 68% of the universe consists
of dark energy, 27% of dark matter and only a very small part

» consists of only 5% of the universe, that is, the part we can see.

Dark energy makes up such a large part of the universe, but
what is this dark energy? Dark energy is the energy that is

thought to accelerate the expansion of the universe. The reason _

it's called dark energy is just as we call it dark matter because we
don't know what dark matter is. Dark energy, as opposed to dark
matter, can be called the antigravity of the universe.

Dark matter and dark energy are similar only in name, and they

are in the dark place of our minds because no one knows
anything clear about them. We can say that they are two
concepts that are diametrically opposite and which for the
moment do not have any tangible.connections.
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_NASA’NIN PERSEVERANCE UZAY ARACI ' SEVVAL ECEM AYDOGAN
. MARS’A BASARILI BIR SEKILDE INIS YAPTI ANKARA Uui\}EpsiTesi L SINIE. GERENCS

'NASA'min .yeni nesil 'uzay, araci P'ersgverance (Azim), y’aklaglk. sekiz ayl:k
yolculigunu tamamlayip Mars'a basarili bir gekilde inig yapti. 18 Subat 2021'de.
Mars yiizeyine bagarili bir gekilde inig yapan Perseverance, Diinya’dan yak.laglk 470
milyon kilometre uzaklikta bulunan Mars’tan fbliograﬂar paylast. ,°

.
~

Perseverance; yaklagik 470 milyon kilometre yolculugunun ardindan TS1.23.48'de
Jezero adi verilen‘kr'atere' indirildi. Mars atmosferine planlanan zamanda giren uzay
araci planlandig gibi indikten 7 dakika sonra basarili inis yapfigina dair ilk sinyalini
Diinya'ya ulagtirdr. . ° * a v !

20007 yillarda Mafs'ta .a.rastlrmalar yapan
robotlar Spirit (Ruh), Opportutlity - (Firsat) ve" '
Curiosity (Merak),* Kizil Gezegen’in = bir
zamanlar daha sicak ve' nemli bir .gezegen
oldugunu ortaya gikarmist. 20 kamera, ift
mikrofon, Mars ylizeyinde yipranmamasi igin
ozel + seritli lastikler gibiy materyallerle
donatilmig arag Perseverance'n birincil amac
ise olasi niikrobiyolpjik yasam kalintilar izlerini

. aragtirmak. * '
aragtirma o Kaynak: NASA..  ~

SINEM MEKE
D

GAZi UNIVERSITESi 2. SINIF GGRENCiSI




" NASA’S PERSEVERANCE ROVER '
HAS LANDED ON MARS SUCCESSFULLY 5 .

4 SEVVAL ECEM AYDOGAN
“ _ ANKARAUNIVERSITY IST YEAR STUDENT ”

- .
. L]
'NASA's next-generation Sover Perseverance has completed its neasly ebght-
month journey and successfully landed on Mars. Perseverance, who successfully
landed on the surface of Mars on February 18, 2021, shared photos from Mars,

which is approximately 470 million kilometers from Earth. v

Perseverance was landed into the crater called Jezero at 23:48 (Turkish local time) b
after a jourfley of approximately 470 million kilometers. The spacecraft, which
entered the Martian atmosphere at the planned time, delivered its first s1gn?11 of "

' successful landing 7 minutes after tl.le planed landing. -

Robots; Spirit, Opportunity, and, Curiosity, who conducted research on Mars in

the 2000s, revealed that the Red Planet was once a warmer and humid planet. The

primary purpose of the rover Perseverance, which is equipped with materials such as .
20 cameras, double microphones, and special striped tires to prevent wearing on the
# Martian'surface, is to investigate possible traces of microbiological life remains.

»

Although it has been a long time since his death, with his
interesting life that we talk and wonder about, Tesla was born on
July 10, 1856, as the fourth of five children of a Serbian family
living in Croatia. His father was a pastor and his mother was a
housewife who made small inventions to make housework easier.

Despite his communication problems and mental distress in his
social life, Tesla had a very wide imaginary world and a mind full of
ideas. His interest in mathematics and physics prompted him to
study electric currents. During his lifetime, electricity was supplied
to homes by direct current. In order to produce energy with direct
current, a continuous power plant was needed at short distances
and the excess number of transmission cables sometimes
prevented even sunlight from coming. According to Tesla, using
direct current was both wrong as a system and costly. He found
alternative current as a result of his later studies. Alternating

current is an electric current whose amplitude and direction
changes with time and by using this method, energy transmission
is provided without the need for too many transmission cables.
Thanks to this invention, Tesla aimed to make the distribution of
electricity much more economical in terms of cost and to enable
people to reach electricity much more easily. To achieve this goal,
he decided to go to New York, the turning point of his life.

Nikola Tesla, whose discoveries guided today's science and
technology, was found dead in his hotel room in New York in 1943
as a result of the occlusion of coronary vessels by blood clotting.

Tesla's science shed light on the future, and Tesla has become
an immortal scientist with his inventions that make our lives
easier.
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miz tikeniy yor.. Yuzumuzu Giines’e c;ev1rmc_:; iz. Peki ne

GUNE§ ENERJISI

Yigit Efe OZAVSAR

Ankara Universitesi Hazirlik Sinifi Ogrencisi

Yenilenebilir enerji kaynaklarinin yaygin bir cesidi olan giines enerjisi, bir diger adiyla solar enerji,
Giines'ten gelen 1sinlarla elektrik iretmemizi saglayan doga dostu bir enerji tiiriidiir. Giiniimiizde birgok iilke,
enerjisinin bir kismim1 Giines’ten gelen 1sinlara borcludur. Asagida daha da ayrintilarina inecegimiz bu enerji

tiiriine dair az ¢ok bilgimiz var fakat bilmeyenler icin kisa bir 6zet gecip farkli ayrintilarina da deginmek bizim
icin daha uygun olacaktir.

Gunes Enerjisinin Avantaj ve
Dezavantajlari

Gunes'ten gelen 1sinlarla diger enerji tiirlerine
kiyasla daha kolay bir sekilde enerji tiretebiliyoruz fakat
her enerji tiirinde oldugu gibi solar ener;ji tiiriinde de
belirli avantajlarimiz ve dezavantajlarimiz bulunuyor.
Avantajlarindan bahsedecek olursak; gilines enerjisinin
en biyik avantajlarindan biri, elbette yenilenebilir
enerji kaynagi olmasidir. Glines, milyarlarca yildir 151k
sacilyor ve sacmaya devam ettigi siirece giines enerjisi
de varhgmni siirdiirmeye devam edecektir. ikinci
avantajimizi zaten az dnce ctimle arasina sikistirdik, bu
enerjinin dogaya zarart minimum seviyededir. Dogaya
hi¢ zarar1 yoktur diyemeyiz zira biiyiik ¢apli paneller
vahsi yagsami olumsuz etkileyebilir. Ayrica bu paneller,
Guneg'ten gelen ismlart direkt yansittigr icin bazi
kuglarin zarar gérmesine neden olabilmekte. Ote
yandan karbon ayak izinde artis veya sera gazi gibi
zararll etkileri dikkate aldigimizda, gilines enerjisi
kendini kabul ettirebiliyor. Gilines enerjisi; kurulum
asamasinda ekonomik olarak insanlari veya sirketleri bir
nebze zorlayabiliyor olsa da, kurulumdan sonraki
siirecte pahali giderleri yoktur. Ayrica trettiginiz
enerjiyi kendi evinizde kullanarak elektrige ayirdiginiz
biitcenizi daha da azaltabilirsiniz. Dezavantajlarindan
bir digeri ise yukarida da bahsettigimiz gibi mevsim ve
1sin acgist gibi etmenlerden dolayr duzensiz elektrik
uretimidir. Bununla birlikte Gtines 1sinlari gece
yerylizine ulasmadigi icin paneller geceleri enerji
iretemez. Ayrica glines panellerinin 1sinlarini elektrige
dontistirme konusunda da bazi sikintilari vardir. En iyi
panellerin bile verimliligi %20 oranindadir. Panellerin
genis alan kaplamasi ise bir baska dezavantajimizdir.

Gtines pillerinin galigma prensibinin temeli
fotovoltaik  etkiye = dayanmaktadir.  Fotovoltaik,
Giines'ten gelen enerjiyi elektrik enerjisine ¢evirmemizi
saglayan teknolojiye verilen addir. Ayni zamanda bu
alanda yapilan caligmalara da fotovoltaik adi verilir.
Solar hiicreler yahut gilines pilleri sayesinde giinesten
gelen 1smlar dogrudan elektrik enerjisine donusir.
Gtlineg pilleri, tzerine 1sik distiginde bu istktan
dogrusal akim olusturan yar1 iletken maddelerdir.
Burada giines pillerini diyotlara benzetebiliriz. Eklemin
(iki tabaka arasinda kalan boliim) tist kismu N tipi silikon
tabaka ile, alt kismui ise P tipi silikon ile kaplanir. Bunlara
iletken tel de eklendigi zaman isinlardaki fotonlar
sayesinde devrede dogrusal akim olusur. Dogrusal akimi
inverter sayesinde alternatif akima donistiirebiliriz. Bu
sayede elde ettigimiz enerjiyi uzaktaki bolgelere daha
az maliyetli bir sekilde gonderebiliriz. Giines'ten elde
ettigimiz enerjiyi silikon piller sayesinde depolayip
satigin1  yapabilir veya kendimiz daha sonra
kullanabiliriz. Depolamali sistem daha c¢ok sehir
merkezinden uzak bolgelerdeki yapilarda tercih edilir.
On-Grid denilen sebeke ici sistemlerde elektrik
depolanmaz. Uretilen elektrik dogrudan kullanilir veya
sebekeye transfer edilir. Off-Grid denilen sebeke dis1
sistem ise yukarida da bahsettigimiz gibi sebeke
kullanilmayan dag evleri gibi yerlerde tercih edilir. Bu
sistemde tretilen elektrik aki veya piller sayesinde
depolanabilir. Giines panellerinde yalitim o©nemlidir.
Sicaklik artis1 gibi istenmeyen durumlar panelin verdigi
enerjiyi de etkileyecektir. Ayrica mevsimler, UV
seviyesi, bulutlanma gibi etmenler de tretilen enerjiyi
olumlu veya olumsuz etkiler. Aslinda insanlar kolaylikla
kendi panellerini olusturup kendi elektriklerini
tiretebilirler. Uretilen elektrik her ne kadar yiiksek
seviyede bir enerji vermese de yenilenebilir enerjiyi
kendi imkanlarimiz c¢apinda kullanmis ve enerji
tiiketiminde strdirtlebilir bir yol izlemis oluruz.
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Giiniumiizde Giines Enerjisi

Guntmiizde bircok tilke glines enerjisinden en iyi sekilde yararlanmaya caligtyor. IRENA'nin verilerine gore
2019'un sonuna dogru yeryuziinde giines enerjisinden elektrik tretimi sebeke ici 580,1 GW ve sebeke dist 3,4 GW
kapasiteye ulasti. (1 GW=103 MW=106 KW=109 W) BP Statistical Review of World Energy & Ember 2019 verilerine
gore ise Cin Halk Cumhuriyeti, Diinya’da giines panellerinden en fazla elektrik treten tilke konumunda (223TWh).
Amerika Birlesik Devletleri ise bu siralamada 107 TWh ile ikinci sirada yer aliyor. Japonya, Almanya, Ttrkiye ve
Avustralya gibi tlkeler giines enerjisinden ytliksek miktarda elektrik tireten tilkeler arasinda. Sunu unutmamak
gerekir ki bu verideki sayilar 1965'ten 2019’a kadar olan stireci kapsamaktadir. IEA'nin 2019 verilerine gore Tirkiye
kendi enerjisinin enerjisinin %5 kadarini giines enerjisinden karsiliyor. Diinyanin genel ortalamasi %3 iken
Japonya %7, Almanya %8, Cin %3, ABD ise %2’den fazla oranda kendi elektriklerini giines enerjisinden sagliyor.
Gtines enerjisi o kadar yayilmig durumda ki ¢atilarin ¢ogunda, hatta tasinabilir boyutlarda piller bile gorebiliyoruz.
Giines enerjisini gecmisten giinimiize uzaydan hesap makinesine kadar farkli alanlarda kullandik ve kullanmaya
devam ediyoruz. Giines panellerinin diizlemsel giines kolektorleri, yek odakli glines enerjisi santralleri, vakum
tiipli glines enerjisi sistemleri, giines ocaklari, trombe duvari ve gegisli hava paneli gibi uygulamalari mevcuttur.
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2019 verilerine gore tilkelerin fotovoltaik potansiyelleri haritasi (Global Solar Atlas'tan alinmistir.)

Konumuzu 6zetleyecek olursak; giiniimiizde kiiresel 1sinma, sera gazi, dogal yasam alanlarinin daralmasi gibi
istenmeyen durumlar1 yenilenebilir enerjiyle minimum seviyeye indirebiliriz. Ulkemizin giines kusaginda yer
almasini da goz ontinde bulundurursak giines enerjisi, Tiirkiye icin bitytik bir firsat niteligindedir. Teknolojinin de
gelismesiyle yeni piller ve yeni cihazlar ortaya ¢iktikca Diinya; yiizlini yenilenebilir enerji kaynaklarina, 6zellikle
de Glines'e cevirecektir. Tirkiye'nin de yenilenebilir enerji tiirlerinin daha fazla {stiine diismesi gerektigini
disintiyor, bu konuda yetismis ve yetismekte olan bilgin mihendislerine sonsuz giiveniyoruz.

Kaynakca

¢ https://web.archive.org/web,/20200409055556 /https://www.pv
magazine.com/2020/04 /06 /world-now-has-583-5-gw-of-operational-pv/
Erisim tarihi: 28.01.2021

¢ https://www.environmentalscience.org/solar-power-101 Erigim tarihi: 27.01.2021

¢ https://ourworldindata.org/renewable-energy Erisim tarihi: 02.02.2021
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ces are Running Out...We Should Stagt Facing the Sun. But Why,

Yigit Efe OZAVSAR

Ankara University Preparatory Year Student

SOLAR ENERGY

Solar energy, which is a common type of renewable energy source, is a nature-friendly energy type that
enables us to generate electricity with the rays coming from the sun. Today, many countries owe some of their
energy to UV rays. We all know something about solar energy, but we are still going to go over some

information to make sure everyone is on the same page.

Working principle
of Solar Energy

The working principle of solar cells is based on
the photovoltaic effect. Photovoltaic, is the name given
to the technology that lets us transform solar energy
into electricity. Studies conducted within the same
field are also called photovoltaic. Thanks to the solar
cells the rays from the sun get transformed into
electricity. Solar cells are semiconductive materials
that, when struck by the rays from the sun, transform
the energy into a linear current. We can think of solar
cells as diodes. The upper part of the tandems (the area
between the two layers) are coated with N-type
silicone and the lower part is coated with P-type
silicone. When the conductive wire is added to the mix,
thanks to the photons from the rays, we get a linear
current. The linear current is then transformed by an
inverter to an alternating current. This way we can
send the energy that we have conducted more easily,
and in a more affordable way to further places. We can
store and sell the energy we obtain from the sun thanks
to silicon batteries or we can use it ourselves later. The
system where you save up the energy is used more
commonly in places that are far away from the cities.
Electricity is not saved up when wusing On-Grid
systems. The electricity generated is used directly or
transferred to the grid. Off-Grid systems, on the other
hand, are preferred in places such as chalets where
network is not used, as mentioned above. Electricity
produced in this system can be stored by batteries.
Insulation is important in solar panels. Undesirable
situations such as an increase in temperatures will also
affect the energy produced by the panel. In addition,
factors such as season changes, UV levels, and clouding
can affect the amount of energy produced positively or
negatively. Everyone could create their own panels and
produce their own electricity. Even though the energy
produced isn't great we would still be using renewable
energy by our own means and create a sustainable
system.

The Advantages and Disadvantages
of Solar Energy

With the rays from the sun, we can generate
energy easier than other types of energy, but like in all
types of energy, there are advantages and
disadvantages. One of the biggest advantages of solar
energy is, of course, that it is a renewable energy
source. The sun has been shining for billions of years,
and as long as it continues to shine, solar energy will
continue to exist. The second advantage is that the
harm this energy causes to nature is minimal. We can’t
say that it is completely harmless because large panels
could negatively impact the wildlife. In addition, these
panels can cause damage to some birds because they
directly reflect the rays coming from the sun. On the
other hand, when we consider harmful effects such as
an increase in carbon footprint or greenhouse gas,
solar energy can be acceptable. Although it can be
difficult financially for some people or companies
during the installation phase, there are no expensive
expenses in the post-installation process. Also, by using
the energy you generate in your own home, you can
further reduce your electricity budget. Another
disadvantage is, as mentioned above, irregular
electricity generation due to factors such as season and
beam angle. However, since the sun's rays do not reach
the earth at night, the panels cannot produce energy at
night. In addition, solar panels have some difficulties in
converting their rays into electricity. Even the best
panels have an efficiency of 20%. The large area
coverage of the panels is another disadvantage.
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Solar Energy Today

Today, many countries are trying to make the most of solar energy. According to data from IRENA, towards
the end of 2019, electricity generation from solar energy reached 580.1 GW on-grid and 3.4 GW off-grid. (1 GW =
103 MW= 106 KW = 109 W) According to BP Statistical Review of World Energy & Ember 2019 data, the People's
Republic of China is the country that produces the most electricity from solar panels in the world (223TWh). The
United States ranks second in this ranking with 107 TWh. Countries like Japan, Germany, Turkey, and Australia
are among the countries that produce large amounts of electricity from solar energy. It should not be forgotten
that the numbers in this data cover the period from 1965 to 2019. According to the IEA's 2019 data, Turkey
produces up to 5% of its energy from solar energy. While the global average of the world is 3%, Japan 7%,
Germany 8%, China 3%, and the USA more than 2% provide its own electricity from solar energy. Solar energy is
so widespread that we can see it on most roofs, and even in portable batteries. We have used solar energy in
different fields from the past to the present and we continue to use it. Solar panels have applications such as

planar solar collectors, single-focused solar power plants, vacuum tube solar energy systems, solar cookers,
Trombe wall, and transitional air panel.
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Image 1: Photovoltaic potential map of countries according to 2019 data (taken from the Global Solar Atlas.)

If we summarize our topic; Nowadays, we can minimize undesirable situations such as global warming,
greenhouse gas, shrinkage of natural habitats with renewable energy. Considering our country takes place on the
sunbelt solar energy is a big opportunity for Turkey. As new batteries and new devices emerge with the
development of technology, the world will turn its face towards renewable energy sources, especially the sun. We
think that Turkey should also go for renewable energy sources, and we have infinite trust in our future and
current engineers working in the field.

Resources

* https://web.archive.org/web/20200409055556 /https://www.pv
magazine.com/2020 /04 /06 /world-now-has-583-5-gw-of-operational-pv/
Accessed on: 28.01.2021

https:/ /www.environmentalscience.org/solar-power-101 Accessed on: 27.01.2021
https://ourworldindata.org/renewable-energy Accessed on: 02.02.2021
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Bir cam sisenin geri doniislimiiniin dort saat boyunca
100 watthk ampule gilic vermek icin yeterli enerji tasarrufu
sagladigini veya bir aliminyumun geri doniisimiiniin
evinizin televizyonunu {ic saat calistirmak icin yeterli
miktarda enerji tasarrufu saglamaya yardimci oldugunu
bilseydiniz hala geri doniisiim atiklarinizy basitce cope
atmakla vyetinir miydiniz? Sanirim hesaplamalar enerji
lizerinden yapildigi icin cevabiniz hayir olacaktir. Geri
doniistim bu denli 6nemliyken bizler neden hala boyle bir
sey yokmuscasina davranabiliyoruz? Belki de ne oldugunu

bilmedigimiz icindir, peki nedir geri doniisim?

Geri doniisiim icin kisaca, yeniden degerlendirebilecegimiz
atiklarin cesitli fiziksel veya kimyasal igslemlerden gecerek
tiretim siirecine tekrardan dahil olmas: diyebiliriz. Bagka bir
soylemle geri doniistim, kullanildiktan sonra atiga doniisen
belli bagh malzemelerin gesitli fiziksel ve kimyasal iglemler
uygulanarak ham madde olarak tekrar imalat siireclerine
dahil olmasidir. Geri doniislim, atik azaltmanin 6nemli bir

parcasidir ve atik hiyerarsisinin iiclincii bilesenidir.

Insan niifusunun artis: ile paralel artan tiiketimin dogal
dengeyi bozmas1 ve dogaya verilen zararlar, geri doniisiim
sayesinde azaltilabilmektedir. Orneklerle bunu aciklamamiz
gerekirse; kullanilmig kagidin tekrar kagit imalatinda
kullanilmas1 hava kirliligini %74-94, su kirliligini %35, su
kullanimini %45 azaltabilmektedir. Bagka bir ornek olarak
ise bir ton atik kagidin kégit hamuruna katilmasiyla 8 agacin

kesilmesinin onlenebilmesi verilebilir.

Ayrica tiiketilen maddeler, yeniden geri doniisim
halkasiin bir parcasi olabilirse ham madde ihtiyaci yiiksek
oranda azalir. Bununla birlikte yeniden doniistiiriilebilen
maddelerin tekrar ham madde olarak kullanilmasi enerji

tasarrufu saglar.

Ozetlemek gerekirse geri doniisiim, tam bir kazan-kazan
prensibidir. Geri doniisiim ile elde edilen en biiylik enerji
tasarrufu metaller sayesindedir zira metaller yogun
madencilik ve aym1 zamanda cevher isleme vyollar
sayesinde islenir ve bu da yliksek enerji gereksinimi
demektir. Eger sifirdan imal edilen aliiminyum yerine
yeniden kazanilmig aliiminyum kullanilirsa yiiksek oranl

enerji tasarrufu saglanabilir.

Enerji tasarrufundan elde edilecek yiizdeler tamamen
soz konusu malzemeye baghdir. iki 6rnek iizerinden ele
alacak olursak bunu daha net bir sekilde gozler oniine
serebiliriz. Ilk 6rnegimiz cam; kum ve diger minerallerin
cok yliksek sicakliklarda eritilmesi ile elde edilen erimis
karisim, daha sonra cam olusturmak icin sogutulur. Cam
siirecinde en fazla ihtiyac1 mineral

yapim enerji

karigimlarini  eritme  asamasmndadir ve bu  1s1
yadsimnamayacak kadar fazladir. Eger biz bu asamada
mineral eritmek vyerine geri doniistiiriilmiis cam
kullanirsak yeni cam tirtinleri yapmak icin yeniden camin
eritilmesi gerektiginden, camin geri donustiiriilmesinden
elde edilen enerji tasarrufu nispeten kiictiktiir ve kabaca
%10-15 diyebiliriz.

Aliminyum metalini izole etmek, aliiminyum cevherinin

fkinci ornegimiz ise aliiminyum.
kapsamli bir sekilde islenmesiyle baslar. Bu islem, biiyiik
miktarda 1s1 ve elektrik gerektirir. Eldeki verilere gore
Amerika Birlesik Devletleri'ndeki aliiminyum iiretiminde,
Uretilen diger tiim tirtinlerden daha fazla elektrik kullanilir.
Bu islemlerin hicbiri, basitce temizlenebilen ve yeniden
eritilebilen geri doniistiiriilmiis aliiminyum metali icin
gerekli degildir, bu da cevherden aliiminyum iiretmek icin
gerekli olan enerjinin %94'{inden tasarruf saglar. Acikcasi
kaynak toplamak, tasimak ve islemek gibi yogun emek
gerektiren 3 asamayl her seferinde tekrarlamak sadece
elektrik enerjisi degil; ayni zamanda insan emeginin de

israfidir.



2018 yilinda Amerika Birlesik Devletlerinde 3,7 milyon ton aliiminyum geri déniistiiriilerek iiretildi ve 8 milyon eve elektrik
saglayacak kadar enerji tasarrufu saglandi. Tasarruf edilen enerji miktar geri doniistiiriilen malzemeye bagh olsa bile, neredeyse
tlim geri doniisiim islemleri sifirdan {iretime gore enerji tasarrufu saglar. 2014 yilinda, Amerika Birlegik Devletlerinde 89 milyon
tondan fazla kentsel kati atik (gida, bitki, cam, kutu, teneke kutu, pil, elektronik, plastik, vb.) geri doniistiiriildii veya
kompostlastirilarak mikroorganizmalar yoluyla ortamin oksijenini kullanarak ¢6p icerisindeki organik maddeleri biyokimyasal
yollarla ayristirildi. 322.000 GWh'den fazla enerji tasarrufu saglandi. Bu deger 30 milyon eve elektrik saglamak icgin yeterli bir
degerdir.

ENERJi GERI KAZANIMI

Buraya kadar bahsedilen enerji degerleri, atigin olusmasi onlenemedigi veya minimum seviyeye cekilemedigi takdirde
kullanilan bir yéntem olan geri doniisiim tizerinden elde edilmisti. Simdi biraz da Atik Yénetim Piramidinin baska bir basamag:
olan enerji geri kazaniminin enerji eldesindeki roliine bakalim. ilk olarak “enerji geri kazanimi nedir?” sorusunu ele alirsak;
yanabilir 6zellige, diger bir deyisle belirli bir kalorifik degere sahip atiklarin 1s1 ve elektrik enerjisi elde etmek amaciyla tek basina
ya da diger atiklarla birlikte 6zel dizayn edilmis tesislerde yakilmasi iglemidir, seklinde yanit verilebilir. Bir kazandaki su 1sitilarak
ya da cok yiiksek sicakliklara cikilarak buhar elde edilir. Elde edilen bu buharla yillardir bircok iilkede buharli trenler
calistinlmaktadir. Isvicreli Von Roll 1837 yilinda atiklari yakarak elde ettigi buharla bir buhar tiirbini calistirmis ve bununla
beraber elektrik elde etmeyi de basarmistir. Bu teknolojide iiretilen islem buharindan bir buhar tiirbini ve jenerator yardimiyla
elektrik enerjisi iiretilir ve elektrigin yani sira ¢ok degerli bir islem 1s1s1 da iiretilmis olur. Bu 1s1 ile evden havaalanina insanlarin
bulundugu kapali alanlarin 1s1tma ve sogutma problemi ¢oziilmektedir. Bu sayede, cogu tahmine gore bir iilkenin enerji ihtiyacin
%10 oranda karsilayabilen degerli bir 1s1 ve enerji kaynagi elde edilir.

GUNUMUZUN TERCIHI:
KATI ATIKLARDAN ENER]J URETME YOLLARI
Resmi verilere gore her birey giinde 1,2
cop Yalniz
18.000 ¢Op

toplanmaktadir. Peki bu c¢oplerin sehir

KATI ATIKLARDAN ELEKTRIK ENERJiSi NASIL ELDE EDiLiR?
Son yallarda kati atiktan enerji tiretme konusu her gecen giin daha 6nemli hale

gelmektedir. Dolayisiyla iilkemiz de dahil olmak iizere bircok iilkede kati1 atiktan

kilogram iretmektedir.

istanbul'da

enerji iireten tesislerin sayisi hizla artmaktadir.

ton/giin Diizenli depolama, kat1 atiklarin sizdirmaz ortamlarda sikistirilmasi, {izerlerinin

ortiilmesi ve bu sayede kat1 atiklardan biyolojik bir reaktor elde edilmesi seklinde

copliklerinden  toplanarak dogaya ve stirec 6zetlenebilir. Uriin olarak metan, karbondioksit ve eser miktarda diger gazlar

atmosfere zarar vermesine miisaade etmeli  ¢]de edilir. Olugan gazlar.yatay veya dikey borular kullanilarak gaz aritma iinitesine

miyiz? Elbette hayir. Giliniimiizde bircok

gonderilir. Depo gazi aritma sistemi yogusma, partikiil giderimi, gazin
gelismis ve gelismekte olan tilkelerde kati  gysuzlagtirilmasi, karbondioksit giderimi, hidrojen siilfiir ve azot giderimi adimlarini
atik  entegrasyon sistemi kullanilan jcerjr,

fabrikalar mevcut. Bu sistemlerde kati
atiklar olarak adlandirilan ve biyo-atik
dedigimiz organiklerden elektrik enerjisi
iiretimi yapilabilmektedir. Yakilacak atik
olarak; evsel atiklardan mobilya vs. gibi
biiyiik parcalar, evsel atiga benzer endiistri
atiklari, kurutulmus aritma tesisi camuru,
medikal atiklar, organik atik olarak
bitkiler ve agac {irlinleri, katilik icin hizh
biiyiiyen agaclar, raps (kanola), muisir,
sekerpancar1 (biyo-glic kazanimi igin),
evsel atik icerisindeki yemek artiklari ve

hayvansal atiklar sayabiliriz.

KAYNAKCA

Depo gazinin kullaniminda en basit ve en ucuz yontem direkt yakmadir. Depo gazi
genellikle endiistride kullanilirken ayrica seralar isitmada da kullanilabilir. Depo
gazinin direkt 1sitma amach kullanilmas: i¢in depo ve 1sitilacak alan yakin olmal
zira deponun yakinlarda olmadigi durumlarda taginmas: maliyetlidir. Aritilan gazi
daha sonra icten yanmali motorlarda, gaz tiirbinlerinde veya kojenerasyon gibi
sistemlerde degerlendirerek elektrik iiretmek miimkiindiir. Bir bagka degerlendirme
yontemi ise tasit yakiti olarak kullanmak veya dogalgaz sebekesinde kullanmaktir.

Goriildiigl tizere her ne kadar gec kavramis olsak da enerji kaynaklar titkenmekte
ve alternatif enerji kaynaklarina ihtiya¢ giin gectikce artmaktadir. Enerji
kullanimindaki tasarruf, evlerimizdeki énlemlerle bir nebze de olsa saglanabilirken
asil onlemleri endiistride almak gerektigi goz ardi edilmemelidir. Thtiyac fazlasi
iretim ve gerekli tedbirlerin alinmamasi, enerji kullanimin artirir. Bu yiizden geri
doniisiimle azimsanamayacak tasarrufu Dbizlerin

degerlerde saglanan enerji

kurtaricisidir.

https://www.americangeosciences.org/critical-issues/fag/how-does-recycling-save-energy.

Erisim Tarihi: 23.01.2021

Kat1 Atik Ve Enerji Uretimi, Enver Unal, Hitachi Zosen Inova Ag Hardturmstrasse 1

27, P.0.Box 680,Ch-8037 Zurich
https://sifiratik.co/2018/10/04/geri-donusum-nedir-geri-donusumun-onemi/

Erigim Tarihi: 23.01.2021

http://www.pagcev.org/geri-donusum Erisim Tarihi: 23.01.2021
https://www.cevko.org.tr/index.php?option=com_content&view=article&id=28&Itemid=141&lang=tr
Erisim Tarihi: 23.01.2021

https://www.muhendisbeyinler.net/kati-atiklardan-enerji-uretimi/ Erisim Tarihi: 23.01.2021
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ENERGY
AND
RECYCLING

If you knew that recycling a glass bottle saves enough
energy to power a 100-watt bulb for four hours, or if
recycling an aluminum helped save enough energy to
run your home TV for three hours, would you still be
content with simply throwing away your waste that can
be recycled? I think your answer will be no since the
calculations are made on energy. When recycling is so
important, why can we pretend that there is still no such
thing? Maybe it's because we don't know what’s

happening, so what is recycling?

For recycling, we can briefly say that the wastes that
we can recycle are included in the production process
again by going through various physical or chemical
processes. In other words, recycling is the inclusion of
certain materials that turn into waste after being used in
the re-manufacturing processes as raw materials by
applying various physical and chemical processes.
Recycling is an important part of waste reduction and is

the third component of the waste hierarchy.

The consumption, which increases in parallel with the
increase of the human population, disrupts the natural
balance and the damage to nature can be reduced by
recycling. If we need to explain this with examples; The
use of used paper in re-paper production can reduce air
pollution by 74-94%, water pollution by 35%, and water
use by 45%. As another example, it is possible to prevent
8 trees from being cut down by adding a ton of

wastepaper to the pulp.

In addition, if the consumed materials can be a part of
the recycling ring, the need for raw materials is greatly

reduced. Also, using recyclable materials as raw

materials provides energy savings. To summarize,
recycling is a complete win-win principle. The
greatest energy savings achieved by recycling are due
to metals, as metals are processed through intensive
mining as well as for ore processing routes, which
means high energy requirements. If recycled
aluminum is used instead of aluminum made from

scratch, high energy savings can be achieved.

The percentages from energy savings depend
entirely on the material in question. If we take two
examples, we can show this more clearly. Our first
example is glass; The molten mixture obtained by
melting sand and other minerals at very high
temperatures is then cooled to form glass. The
greatest energy requirement in the glass-making
process is at the melting stage of mineral mixtures
and this heat is undeniably high. If we use recycled
glass instead of melting minerals at this stage, since
glass needs to be melted again to make new glass
products, the energy savings from glass recycling are
relatively small, roughly 10-15%. Our second example
is aluminum. Isolating aluminum metal begins with
the extensive processing of aluminum ore. This
process requires large amounts of heat and
electricity. According to available data, aluminum
production in the United States uses more electricity
than any other product produced. None of these
processes are required for recycled aluminum metal,
which can be simply cleaned and remelted, saving
94% of the energy required to produce aluminum
from ore. Clearly, repeating three labor-intensive
stages such as collecting resources, carrying and
processing them is not just electrical energy; it is also

a waste of human labor.
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In 2018, 3.7 million tons of aluminum were recycled in the United States, saving enough energy to power 8 million homes. Almost
all recycling processes save energy compared to production from scratch, even if the amount of energy saved depends on the
recycled material. In 2014, more than 89 million tons of municipal solid waste (food, plant, glass, cans, cans, batteries, electronics,
plastics, etc.) were recycled or by using the oxygen of the environment through microorganisms with composting organic
substances were separated by biochemical means. More than 322,000 GWh of energy was saved. This value is enough to power 30
million homes.
ENERGY RECOVERY

Until now, the energy values mentioned were obtained from recycling, a method used if the formation of waste could not be
prevented or minimized. Now let's look at the role of energy recovery while gaining energy, which is another step of the Waste
Management Pyramid. First, if we take the question “What is energy recovery?”: It is the process of burning wastes with a specific
calorific value, either alone or together with other wastes, in specially designed facilities in order to obtain heat and electrical
energy. Steam is obtained by heating the water in a boiler or by going up to very high temperatures. Steam trains have been
operated in many countries for years with this steam obtaining method. Swiss Von Roll started a steam turbine with the steam he
obtained by burning the waste in 1837 and with this he also managed to generate electricity. Within this technology, a steam
turbine produced from the process steam and the help of a generator is enough for electrical energy to be generated and besides
electricity, valuable process heat is also produced. With this heat, the heating and cooling problem of indoor areas with people
from home to airport is solved. This results in a valuable source of heat and energy that, according to most estimates, can meet
10% of a country's energy needs.

TODAY'S CHOICE: WAYS TO GENERATE
ENERGY FROM SOLID WASTES

HOW TO OBTAIN ELECTRIC ENERGY FROM SOLID WASTES?
In recent years, the issue of generating energy from solid waste has become more

According to official data, each
individual produces 1.2 kilograms of
litter per day. 18.000 tons/day of
garbage is collected in Istanbul alone.
So, should we let this garbage be
collected from city dumps and harm
the nature and the atmosphere? Of
course no. Today, there are factories in
many developed and developing
countries where solid waste integration
systems are used. In these systems,
electrical energy can be produced from
organic wastes also called bio-waste.
Examples of waste to be incinerated:
large parts such as furniture from
waste
dried

treatment plant sludge, medical waste,

household waste, industrial

similar to domestic waste,
plants and wood products as organic
waste, fast-growing trees for solidity,
raps (canola), corn, sugar beet (for
biopower recovery), domestic waste,

food leftovers, and animal wastes.

RESOURCES

https://www.americangeosciences.org/critical-issues/fag/how-does-recycling-save-energy.

Erisim Tarihi: 23.01.2021

Kat1 Auk Ve Enerji Uretimi, Enver Unal, Hitach1 Zosen Inova Ag Hardturmstrasse 127, P.O.Box

680,Ch-8037 Zurich

and more important every day. Therefore, the number of facilities producing energy
from solid waste is increasing rapidly in many countries, including our country.

The process can be summarized as landfill, compression of solid wastes in
impermeable environments, covering them, and thus obtaining a biological reactor
from solid wastes. Methane, carbon dioxide, and trace amounts of other gases are
obtained as a product. The gases formed are sent to the gas purification unit using
horizontal or vertical pipes:The landfill gas treatment system includes the steps of
condensation, particle removal, gas dewatering, carbon dioxide removal, hydrogen
sulfide, and nitrogen removal.

The simplest and cheapest method of using tank gas is direct burning. While
landfill gas is generally used in industry, it can also be used to heat greenhouses. In
order to use the storage gas for direct heating, the warehouse and the area to be heated
must be close because it is costly to transport when the warehouse is not nearby. It is
possible to generate electricity by utilizing the treated gas later in internal combustion
engines, gas turbines, or systems such as cogeneration. Another evaluation method is
to use it as vehicle fuel or to use it in the natural gas network.

As it is seen, we have understood it late, but energy resources are running out and
the need for alternative energy resources is increasing day by day. While the savings
in energy use can be achieved with the precautions in our homes, it should not be
overlooked that the main measures should be taken in the industry. Surplus
production and failure to take necessary measures increase energy use. Therefore,

energy savings that cannot be underestimated by recycling are our saviors.

http://www.pagcev.org/geri-donusum Erigim Tarihi: 23.01.2021

https://www.cevko.org.tr/index.php?option=com_content&view=article&id=28&Itemid=141&lang=tr

Erisim Tarihi: 23.01.2021

https://www.muhendisbeyinler.net/kati-atiklardan-enerji-uretimi/ Erigim Tarihi: 23.01.2021

https://sifiratik.co/2018/10/04/geri-donusum-nedir-geri-donusumun-onemi/

Erigim Tarihi: 23.01.2021
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TORYUM NEDIR?
ISKANDINAV TANRISINDAN GELECEGIN YAKITINA

IREM COSKUN-ANKARA UNIVERSITES 1. SINIF GERENCISI

Toryum atom numaras:t 90 olan radyoaktif bir kimyasal
elementtir ve atom agirligr yaklasik olarak 232 g/mol'dir.
Periyodik cetvelin Aktinitler serisinde yer alir ve aktinitler
arasinda en yiiksek erime ve kaynama noktasina sahip olan
elementtir. Erime noktasi 1750 °C ve kaynama noktasi 4785
°C'dir. Toryum ilk kez 1828 yilinda Norvecli mineralog
Morten Thrane Esmark tarafindan kesfedilmesine ragmen
isvecli kimyager Jons Jacob Berzelius tarafindan
tanimlanmistir ve periyodik cetveldeki yerini almigtir.
Element adini {skandinav gok giiriltisii tanrisi Thor'dan
almistir. Rengi glmisi beyazdir ancak hava ile temas
ettiginde Once griye sonra siyaha dontisir. Havada
1sitildiginda toryum metali tutusur ve beyaz bir isikla
parlak bir sekilde yanar. Toryumun radyoaktivitesi ise 1898
yilinda fizik¢i Marie Curie ve kimyager Gerhard Schmidt
tarafindan bulunmustur.

TORYUMUN NUKLEER ENERJIDEKI YERI

Toryum niikleer bir gi¢ kaynagidir. Yer kabugunun minerallerinde
toryumdan kullanilmak tizere, uranyum ve fosil yakit kaynaklarindan daha
fazla kullanilmayan enerji oldugu diisiintliyor.

"Yeryiiziindeki i¢ 1s1nin ¢ogu toryum ve uranyuma atfedilmistir."

Toryumun bilinen, dogal olarak bulunan alt1 izotopu vardir. Bu izotoplarin
arasindan Toryum-232 yer kabugunda en yaygin olarak bulunan toryum
izotopudur. Toryum-232 fisyon tepkimeleri sonucu parcgalanamaz bu ytizden
dogrudan niikleer yakit olarak kullanilamaz. Toryum-232 izotopunun c¢esitli
niikleer siirecler sonucu fisyon yapabilen Uranyum-233 izotopuna dontsmesi
gerekir. Oncelikle Toryum-232'nin diigiik enerjili notronlarla reaksiyonu
sonucunda kararhligi daha az olan Toryum-233 olusur. Radyoaktif yarilanma
stiresi 23 dakika olan toryum-233 ise, bir beta 1simas: () yaparak yarilanma
suresi 27 gln olan, Protaktinyum-233’a dontsiir. Protaktinyum-233, bir beta
(B) ve bir gama parcacigi (y) yayarak bolinebilen Uranyum-233’a dontsir. Bu
reaksiyonlarin baglamasi icin bir nétron kaynagina ihtiya¢ vardir. Burada
kaynak olarak genellikle distk enerjili notronlarla carpisarak fisyona
ugrayabilen Uranyum-233, Uranyum-235 ve Plitonyum-239 gibi ¢ekirdekler
kullanilir. Toryumun radyoaktif yarilanma siiresi ise 14 milyar yildir.

Toryum, uranyuma gore daha az plitonyum tretir bu yiizden de niikleer
santrallerin en temiz yakit1 olarak kabul edilir. Ayrica yiksek yanma
sicakliginda ¢alisabilmektedir. Bu da yakitin reaktorde kalma siiresini artirarak
tesis kapasitesini arttirmis olur. Bununla ilgili caligmalar devam etmekte ancak
hala toryumla ¢alisan ticari 6lcekli bir niikleer reaktdr yoktur.



DUNYA TORYUM REZERVLERI

Toryum dogada Uranyumdan yaklasik olarak 3 kat
daha fazla bulunmaktadir. Toryum dogada serbest
halde bulunmaz, yaklasik 50 civarinda mineralin
yapist icinde yer alir. Fakat bunlardan sadece birkaci
toryum uretiminde kullanilmaktadir. 2016 verilerine
gore diinyada bilinen toplam toryum rezervi yaklasik
6,35 milyon ton ve ortalama % 6-7 civarinda toryum
icerdigi tahmin edilmektedir.

Toryuma dayali niikleer santrallerin hentiz ticari
yapilabilirligi olmayip, deneme safhasinda bulunmasi
ve bu sektortin disindaki kullaniminin sinirlilig:
nedeniyle bugline kadar, dogrudan
aramalarina fazla 6dnem verilmemisgtir. Bu nedenle
hala sadece toryum i¢in isletilen yatak yoktur. Enerji
diretimi sektori disindaki kullanimlari icin nadir
toprak elementleri tiretiminde yan triin olarak elde
edilen toryum kullanilir.

toryum

TORYUMUN GEL

Cevreye daha az zarar vermesi ve bilinen uranyum re
ongoriilmesi nedeniyle niikleer reaktorlerde uranyum
kullanilmas1 disinilmektedir. Toryumlu yakit denemeleri
ragmen deneysel olarak enerji reaktorlerinde kullanilmasin
Japonya, Rusya, Ingiltere ve ABD'de Ar-Ge c¢aligsmalari siirdi
yedi farkli reaktoér tasarimi vardir. Bunlardan besi ge¢
Hindistan éntimizdeki yillarda toryum kullanan niikleer rea
gerceklestirmeye devam ediyor.

Tirkiye, niikleer enerji hammaddesi olan toryum acisindan
toryum yataklar: ile Tirkiye'nin Dinya'nin en buyik t

konumunda oldugu soéylenebilir. Ancak, dinyadaki hizli bili
bu konuda hazirliksiz yakalanmamak icin Tirkiye'nin arast
Turkiye'nin zengin toryum rezervlerine gerekli teknoloji ekl
Boylece, Prof. Dr. Engin ARIKin riiyas: gerceklestirilebilir.

https://wv
http://
https://wv
https://wy
generation
https://wv
Eroglu, G.
Erigim tari
http://nu
Erigim tari
https://bi
Erisim tar:

KAYNAKLAR

| ULKELER TONLAR

| Hindistan 846.000
Brezilya 632.000
Avusturalya 595.000
ABD 380.000
i 374.000
B kiye 300.000
Venezuela 172.000
i 155.000
Rusya 148.000
Glney Afrika )
Cin 100.000
e 87.000
Gronland 86.000
Finlandiya 60.000
fsvec 50.000
Kazakistan 50.000
Diger Ulkeler 1.725.000
TOPLAM 6.355.000
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FROM NORSE GO

IREM COSKUN-!

Thorium is a radioactive chemical eleme
atomic number of 90 and its atomic
approximately 232 g/mol. It is in the
series of the periodic table and obtains
melting and boiling point among the ac
melting point is 1750 ° C and its boiling pc
° C. Thorium was first discovered in 1¢
Norwegian mineralogist Morten Thra
but it was identified by the Swedish ¢
Jacob Berzelius and has taken its pla
periodic table. The element is named
Norse thunder god Thor. Its color is sily
but when it comes into contact with
turns gray then black. When heated
thorium metal ignites and glows brightly
light. The radioactivity of thorium was dis
1898 by physicist Marie Curie and chemi
Schmidt.

THORIUM’S

Thorium is a nuclear power source. Eart
be used from thorium than uranium and fi
“Most of the internal heat on earth has
There are six known naturally occurring
found in the earth's crust. Thorium-232 ¢
directly as nuclear fuel. Thorium-232 iso
result of various nuclear processes. Firs
result of the reaction of Thorium-232 wi
half-life of 23 minutes, turns into Protact
(B). Protactinium-233 turns into Uranium
particle (y). A neutron source is require
Uranium-235, and Plutonium-239, which
generally used as sources. The radioactive
Thorium produces less plutonium comp
power plants. It can also operate at high
the fuel in the reactor and increases the
are still no commercial-scale nuclear reac
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| COUNTRIES TONS
THE WORLD’S THORIUM RESERVES | India 846.000
There is 3 times more Thorium in nature than Brazil 632.000
Uranium. Thorium is not found in nature in free Australia 595.000
form, it is included in the structure of about 50 USA 380.000
minerals. According to 2016 data, the total known Egypt 374.000
thorium reserves in the world are estimated to be Turkey 300.000
approximately 6.35 million tons and approximately Venezuela
6-7% contains thorium. Canada g P00
Thorium-based nuclear power plants are not yet Russia 155.000
commercially viable, and so far, direct thorium South.Africa 148.000
exploration has not been given much importance Chirl 100.000
due to the fact that they are in the experimental Norway 87.000
phase and their use outside of this sector is limited. Gienladd 86.000
For this reason, there are still no deposits that are iland 60.000
only operated for thorium. Thorium obtained as a LA
by-product in the production of rare earth elements Sweden gR0
y-pro %
is used outside the energy production sector. Kazakhstan 50.000
Other Countries 1.725.000
TOTAL 6.355.000

THORIUM'’S FUTURE

The usage of thorium or thorium-containing fuels
instead of uranium is considered in nuclear reactors
because it causes less damage to the environment
and it is predicted that known uranium reserves will
be depleted within 50-60 years. Although trials of
Thorium fuel began in the mid-1960s, it was
experimentally used in energy reactors in 1976. R&D
studies are carried out in Germany, India, Japan,
Russia, England, and the USA. There are seven
different reactor designs using thorium as fuel.
Five of these have been used for trial purposes in
the past. China and India are continuing research to
put nuclear reactors using thorium into service in
the upcoming years.

Turkey has an important potential for thorium,
which is a nuclear energy raw material. It could be
said that Turkey has one of the world’s largest
natural Thorium reserves. However, Turkey needs
to speed up its research as to not get caught
unprepared considering the speed at which the
scientific and technological developments around
the world take place. Turkey's rich thorium reserves
with the required technology can solve our
country’s energy problems. In that way, Prof. Dr.
Engin ARIK’s dream can come true.

https://www.britannica.com/science /thorium Accessed on: 05.02.2021
http:/ /www.mta.gov.tr/v3.0 /bilgi-merkezi/toryum Accessed on: 05.02.2021
https://www.maden.org.tr /genel /bizden_detay.php?kod=117&tipi=5&sube=0

https://www.world-nuclear.org/information-library /current-and-future-generation /thorium.aspx Accessed on: 05.02.2021
https://www.lenntech.com /periodic/elements/th.htm Accessed on: 06.02.2021

Eroglu, G. and Sahiner, M., 2017. DUNYADA VE TURKIYE'DE URANYUM VE TORYUM. Accessed on: 06.02.2021

http://nukleerakademi.org/nukleer-enerji/nukleer-yakit-ve-atiklar/ Accessed on: 06.02.2021

https://bilimgenc.tubitak.gov.tr /makale /toryum-nukleer-yakit-olarak-nasil-kullaniliyor Accessed on: 06.02.2021
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A New Method for
Analyzing Mummies

Battery Revolution:
ZINC-AIR Batteries

Ancient Egyptian mummies have numerous stories to tell, yet
investigating the crucial remains s really challenging.
Presently, analysts reporting in ACS' Analytical Chemistry have
discovered a non-dangerous approach to dissect bitumen — the
compound that gives mummies their dim tone — in Antiquated
Egyptian preserving materials. The method enables researchers
to find clues on the bitumen's geographic origin and, in one
examination, revealed that a mummy in a French museum
might have been mostly restored with pure bitumen. To read

A research team led by Dr. Wei Sun of MEET Battery Research
Center at the University of Muenster has developed a new high-
performance, eco-friendly, safe, and practical zinc-air battery (ZAB)
that could give the ideal answer for energy storage demands. The
battery expands on novel new chemistry, which ought to eliminate a
portion of the issues that have historically hindered such innovation.
The team has conceived a non-alkaline, aqueous electrolyte that
should make zinc-air batteries all the more chemically stable by
forestalling electrochemical irreversibility brought about by the

95

more:

utilization of alkaline electrolytes. To read more:

New Electrics Are on
Their Way

Asian companies featured their endeavors to
make cost-proficient and eco-friendly electric
vehicle parts at CES, as the auto sector drew more
attention at the world's greatest consumer
electronics and technology exhibition this week.
LG will spin off its car powertrain business into
the joint endeavor, in which Magna will purchase a
499% stake for $453 million. Almost 1,000 LG
workers will be moved to the joint endeavor,
settled in Incheon, South Korea, where LG's auto
parts plant is found. The plan, which was reported
in December, is to produce e-motors and inverters
by joining LG's skill in electrical segments with
Magna's automotive systems ability. Automakers
dispatched 143 new electric models in 2019,
including battery-powered vehicles and plug-in
hybrids. They intend to introduce almost 450 extra
models by 2022, as indicated by a report by
McKinsey published last July. To read more:

i

TN
Smurfs in Real Life

Stray dogs were spotted with an
unusual fur color in the city of
Dzerzhinsk, Russia. Photos of blue
dogs went viral quickly on Russian
social media platforms. It is thought
that these dogs rolled over some
chemical waste such as copper
sulfate. The photos were taken by
local residents that resided near the
disused Dzerzhinskoye Orgsteklo
plant. It was once a large factory
producing hydrocyanic acid and
plexiglass in the Soviet Era. The ex-
officials of the plant stated that the
stray animals might have found the
remains of some old chemicals and
rolled in them while wandering
around the abandoned area. To read

more:

Blackouts Due to
Severe Weather

Serious climate conditions brought
about by an Earth-wide temperature
boost have now caused monstrous
power outages across probably the
biggest urban communities in the
United States. The powerlessness of
the U.S. power lattice to withstand the
anxieties brought about by outrageous
climate occasions shows that the
country needs an enormous venture
intend to update the energy
framework with an end goal to make
it stronger. To read more:

PREPARED BY: .
ABDELFETTAH ERBAI

ANKARA UNIVERSITY 1ST YEAR
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1FILM

IREM COSKUN
ANKARA UNiVERSITESI I. SINIF OGRENCISi

1MOVIE

IREM COSKUN
ANKARA UNIVERSITY IST YEAR STUDENT

ARRIVAL (2016)
IMDB: 7.9/10

Denis Villeneuve tarafindan yonetilen 2016
yapimi bir Amerikan bilim-kurgu ve dram
filmidir. Senaryosu, yazar Ted Chiang'in Story of
Your Life adli kisa hikayesinden Eric Heisserer
tarafindan uyarlanmistir. Filmin basrollerinde
Amy Adams, Jeremy Renner ve Forest Whitaker
yer almaktadir.

Dinyanin 12 farkli bolgesine nereden geldigi
bilinmeyen uzay filolar1 inmistir. Diinya, ne
oldugu bilinmeyen bu cisimler karsisinda korkuya
kapilmistir. Amerikan askeri; bu cisimler dost mu,
disman mi1 anlamak icin dilbilimeci Louise
Banks’ten yardim ister. Louise, bir fizik¢i olan Ian
Donnelly (Jeremy Renner) ile birlikte calisacaktir.
Fizikci ve dil bilimci bu iki kisi; filonun icine girip
uzayllara cesitli
ogretecek, uzayllarin dilini 6grenecek ve asil
gereken "Bu
geldiniz?" sorusunu yoneltmeye calisacaklardir.

yollarla insanlarin  dilini

sorulmasi diinyaya ne icin
Filmin miiziklerini besteci Johann Joéhannsson
yapmistir. Film boyunca eslik eden parcalar bizi
filmin icine daha c¢ok cekiyor ve bu sayede
heyecani ve gerilimi daha derinden
hissedebiliyoruz. Tirtnin en iyi yapimlarindan
biri olmus. Bu filmi izlemenizi tavsiye etmemin
kesinlikle

en biiyik nedenlerinden  biri

sinematografisidir. izlerken fark
edeceginiz o kicik detaylarin sizleri ¢ok daha

etkileyecegini

Ayrica
distniyorum. Senaryonun
izlemeden once yapacaginiz tahminlerden daha
farkli ilerleyecegine emin olabilirsiniz. Film,
iletisimin 6nemi mesajin1 da izleyiciye gayet iyi
aktariyor. Sekiz Oscar adayligi olan bu filmi
izlediginize pisman olmayacaksiniz ve izledikten
sonra 6grendiginiz dillere bakis aciniz bir hayli
degisecek.

ivi SEYIRLER DIiLERIM.

Arrival is an American science-fiction, drama
movie directed by Denis Villeneuve that got
released in 2016. The screenplay was adapted by
Eric Heisserer, from the short story “Story of
Your Life” by writer Ted Chiang. The leading
roles in the movie are played by Amy Adams,
Jeremy Renner, and Forest Whitaker.

Space fleets landed in 12 different regions of
the world, whose origin is unknown at the start
of the movie. The world is terrified facing these
unidentified objects. An American soldier asks
linguist Louise Banks for help. Louise is going to
work with physicist Ian Donnelly (Jeremy
Renner). The duo will enter the fleet and try to
learn the alien’s language and teach them our
language in various ways all to ask the big
question “Why are they here?”.

The film's soundtrack was composed by Johan
Johansson. All the various soundtracks you hear
throughout the make us feel the
excitement and thrill even more intensely. This
movie is one of the best examples of its genre.
The biggest reason I recommend you to watch
this movie is the cinematography. I also think
that the little details you catch while watching
the movie will impress you even more. The movie

movie

does a good job of putting a twist on your
predictions about what’s going to happen in the
story and catches you off guard. The movie also
does a good job of expressing how important
communication is. You won’'t regret watching
this 8-time Oscar-nominated film and you will
have a newfound perspective on all the new
languages that you will learn.

ENJOY THE MOVIE!
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1KITAP

SEVVAL ECEM AYDOGAN
ANKARA UNIVERSITESi I. SINIF GGRENCISi

Rus asilli yazar Grigoriy Petrov'un vyeni
kurulmus bir tlke olan Finlandiya'yr gezerken
aldig1 notlardan olusturdugu kitapta, Finlandiya
halkinin her kesiminden insanin birleserek tilkeyi
nasil kalkindirdiklarindan, bir tlkeyi nasil
sifirdan kurduklarindan bahsediliyor. Benlikleri
baskilanmis Finlandiya halkinin “"batakliklar ve
kayaliklar tlkesi" olan Finlandiya'y1r nasil “beyaz
zambaklar tlkesi"'ne ¢evirdikleri, Finlandiyali bir
aydin olan Snelman'in agzindan anlatiliyor.
Senelerce isvec himayesi altinda yasayip kendi
6z benliklerini ve kilturlerini gerektigi gibi
yasayamaylp yasatamayan Finlandiya halki,
Finlandiya'y1  iggal etmesi ile
kiltirlerini 6zglirce yasayip gelistirme firsati
yakalarlar. Finlandiya halkinin kalkinmasi ve Fin
gelistirilmesi gorevini tstlenen
Snelman, her kesimden insanla isbirligi yaparak
kendini Fin kiltirint kurtarmaya ve halk
arasinda tekrar egemen kilmaya adar. Bir kismi
okuma yazma bile bilmeyen cahil ve karanlikta

Rusya'nin

kaltiranin

kalmis, Isvecce konusan Fin halkina kendi dilleri
yeniden 6gretilmeye baslanir. Fince egitim veren
ve kendi tarihlerini Ogreten okullar acarlar.
Niteliksiz ve yozlagmis olan orduya konferanslar
dtuzenleyerek egitimlere tabi tutarlar ve askerleri
donatilar. Insanlar1 tretime ydnlendirilirler.
Halkin umutlarini diri tutmasi i¢in en 6nemli
kurumlardan olan dini inanclarini kaybetmeye
baglamis olan Fin halkina inan¢ asilamaya
calisirlar. Cesitli alanlarda yenilikler yapilir ve
Finlandiyalilar, kendi kiltirlerini rahathkla
yasadig kendi tlkelerini kurarlar.

Tam anlamiyla “umutsuz bir vaka" olan
Finlandiya'nin yoktan var olma, killerinden
yeniden dogma hikayesi ilkemizin geng
beyinlerine umut ve bilin¢ asilayacaktir. Mustafa
Atatirk'in de okuyup begenerek
mifredatlara istedigi  Kkitap,
ilkelerine faydali olmak isteyen her yastan ve
her kesimden insan i¢in bir kilavuz mahiyetinde.

Kemal
konulmasini

1BOOK

SEVVAL ECEM AYDOGAN
ANKARA UNIVERSITY IST YEAR STUDENT

ZAMBAKLAR ULKESINDE

ULLARIN MUFREDATINA
[STEDIGI KIiTAP

Russian-born author Grigoriy Petrov composed
the book from the notes he took while visiting
Finland, a newly established country, and
mentioned how people from all walks of life in
Finland united and built a country from scratch.
Snelman, a Finnish intellectual, recounts how the
suppressed Finnish people turned Finland, the
"land of swamps and rocks", into a "land of white
lilies". The Finnish people, who have not been
able to live under the auspices of Sweden for
years and cannot live their own identity and
culture as they should, have the opportunity to
live and develop their culture freely with the
Russian invasion of Finland. Taking on the task of
the development of the Finnish people and the
development of Finnish culture, Snelman is
committed to rescuing Finnish culture and re-
dominating it by collaborating with people from
all walks of life. The Finnish people, some of
whom are illiterate, who speak Swedish, are
taught their own language again. They open
schools that teach in Finnish and teach their own
history. They hold
unqualified and corrupt army, train them and

conferences for the

equip the soldiers. People are inspired to
produce. They try to instill faith in the Finnish
people, who have begun to lose their religious
beliefs, which is one of the most important
conceits to keep the people's hopes alive.
Innovations are made in various fields and Finns
establish their own country where they can
easily live their own culture.

The story of Finland's existence from nothing
and being reborn from its ashes will instill hope
and consciousness in the young minds of our
country. The book, which Mustafa Kemal Atattirk
read and liked to be included in the curriculum,
is a guide for people of all ages and segments
who want to be beneficial to their country.

Aydin olarak sizlerin vazifesi halkin zekasini, vicdanini, irade ve enerjisini
uyandirmak ve harekete gecirmektir. Halkin diisiinme yetenegini canlandirmak,

Mustafa Kemal
ATATURK

iscileri, koyltleri ve toplumun alt kesimlerini daha iyi bir hayat kurmak icin ne
yapmalari gerektigi konusunda egitmek-sizin goreviniz budur.

Your duty as an intellectual is to awaken and mobilize the intelligence, conscience, will,
and energy of the people. It is your duty to stimulate the people's ability to think, to
educate workers, countrymen, and lower classes of what they should do to make a
better life.
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SANAT

BIR SANAT SEHRI OLARAK ANKARA: OPERA

SEVDE AFRA CUMUR- ANKARA UNIVERSITESI

OPERA HAKKINDA NE BiLIYORUZ?

Opera, sanatgi tarafindan
bestelenmis; icinde solo, koro ve
orkestra bulunduran; ayni zamanda
bircok sanat dalini da iginde
barindiran bir sahne oyunudur.

Anlatilmak istenen hikaye;
“libretto” ad1 verilen metinler ile
arya, diet, recitativo ve koro
kullanilarak seyirciye
aktarilmaktadir.

Italyanca “opera in musica” yani
mizikli yapitlar deyiminin
kisaltmasi olan operanin kokeni,
ortagagda ortaya konan dinsel
oyunlara; Ronesans Donemi'nde
gerceklesen senlik, digin, festival
gibi etkinliklere ve 16. ytizyilda
ortaya ¢itkan madrigal oyununa
dayanmaktadir.

Antik Yunan eserleri diginda
glinimiize ulasmis bilgi silsilesi
icerisinde bilinen ilk opera Jacopo
Peri'nin Ginld mitolojik hikaye
“Apollo ve Dafne”den yola ciktig:
Daphne operasidir.

4. SINIF OGRENCISI

Osmanli Devleti Donemi'nde Opera Tarihi:

Osmanli Devleti ilgi, Avrupa tlkelerine
gonderilen elcilerin sefaretnamelerinde anlattiklar: ile 6zengen bir gekilde
baslamigtir. III. Murad déneminde sarayda mizikli bir oyun sergilenmistir.
Operaya artan ilgi ile 1797 yilinda Topkapi Sarayr'nda III. Selim icin ilk opera

Donemi'nde operaya duyulan

sahnelenmistir. 19. yiizyilda italya’dan opera topluluklari gelmis, istanbul ve
izmir'de opera temsili gerceklestirilmistir.

Osmanli Devleti'nin glicliic donemlerinde Tirk Mizigi Avrupa’'ya yayilmig ve
batiy1 etkilemistir. Bu etki ile Tirkleri konu alan bir¢cok eser ortaya ¢ikmistir.
Opera olarak sahnelenen Handel'in Timur Operasi, Vivaldi'nin Beyazit Operasi,
Mozart'in Zaide ve Saraydan Kiz Kagirma Operalari, Carl Maria von Weber’in
Ebu Hasan Operasi, Rossini'nin italya’da Bir Tiirk ve II. Mehmet Operalari,
Verdi'nin Atilla operas: ve Bizet'nin Cemile Operasi Avrupa’da Tirk etkisinin
orneklerindendir.

Tirkiye Cumhuriyeti Donemi’'nde Opera Tarihi:

Osmanli Devleti zamaninda Sofya’da Askeri Atage olan Atatiirk, burada Carmen
Operasr’ni seyrettikten sonra Varna Turk Milletvekili Sakir Zimre'ye; "Balkan
savasinda yenik diigmemizin sebebini daha iyi anliyorum. Ben bu adamlar:
giftgi biliyordum. Halbuki adamlarin operalar: Operada ses
sanatkarlari, mizisyenleri, dekoratorleri hepsi var. Hepsi yetigmis. Opera

bile var.

binasi da yapmislar. Bizim tilkemizde operaya kavusacagimiz giinleri gérecek

miyiz?" dedigi bilinmekte ve sanatin 6nemi ile ilgili goriigi anlagilmaktadir.
1934 yilinda Atatirk, Tirkiye Buyik Millet Meclisinde bir konugmasinda;

"..Bir ulusun yeni degisikligindeki Ol¢ii; musikideki degisikligi alabilmesi,

kavrayabilmesidir... Ulusal ince duygulari toplamak, onlar1 bir giin énce genel
musiki kurallarina gore islemek gerekir. Ancak bu sekilde Tirk ulusal musikisi
yikselebilir, evrensel musikide yerini alabilir." s6zleriyle miizigin éneminden

bahsetmistir.
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Cumhuriyet sonrasi miuzik politikas: Atatirk tarafindan “Tirk halk mizigini
temel alip Bati'da gelistirilmis ¢oksesli teknik ve yontemleri kullanarak yeni bir
mizigin yogurulmasi” geklinde bi¢imlendirilmistir. Bu politika dogrultusunda
miizik yetenegi bulunan gencler Avrupa'ya egitime goénderilmistir.
Cumhuriyet’in ilk opera bestesi Ahmet Adnan Saygun tarafindan bestelenmistir.
Miinir Hayri Egeli tarafindan yazilan ve hayata gecirilen Ozsoy operasiysa,

franlilarin ve Tirklerin ayni soydan geldigini konu almistir. Ilk gdésterimi 1934’te

Atatiirk’iin ev sahipliginde Atatiirk ve iran Sahi Riza Pehlevi icin sergilenmistir.

Ankara Devlet Konservatuvar:i Tatbikat Sahnesi'nde; Mozart'in Bastien ve
Bastienne Operasi, Puccininin Madame Butterfly ve Tosca Operasi
sahnelenmistir. Bu biyik eserleri Fidelio, Satilmig Nisanli, Figaro'nun DGgln{,
Maskeli Balo ve Sevil Berberi gibi operalar takip etmistir. Tirkiye’de birgok
opera sergilenmeye baslamig ve en Unli operalar seyirciler ile
bulusturulmustur. Yabanci operalarin sahnelenmesi devam ederken Adnan
Saygun, Nevit Kodalli, Ferit Tiziin gibi Tirk besteciler de opera tarihimizi
zenginlestirmeye devam etmistir. Bestelerinde halk ezgileri, halk masallari,
destanlar ve Islam ilahileri de yer almaktadir.

Devlet Opera ve Balesi Genel Miidiirligiiniin Kurulusu

1949 yilinda Devlet Tiyatrolar1 kurulmus; tiyatro, bale ve opera dallar:
Devlet Tiyatrolar:1 biinyesinde faaliyetlerini strdirmistir. Devlet Opera ve
Balesi, 1970 yilinda Kiltir ve Turizm Bakanligi'na bagh bir kurulus olarak kabul
edilmis Devlet Opera ve Balesi Genel Mudirlagi adint almistir. Topluluk olarak
caligmalarini sirdiiren istanbul, izmir, Mersin, Antalya ve Samsun Mudirlikleri
kurulmus olup Ankara’da kurulan merkez miudirlige baglanmasi
gerceklestirilmistir.

Ankara’da Opera

Ankara, seyretmenin keyfi ile mest olacagimiz
opera ve tiyatro gibi sanat etkinliklerinin kalbidir.
Merakli olanlar icin pek cok etkinlikle bulusma
firsati; Devlet Opera ve Balesi, Devlet Tiyatrolar:
gibi kurumlar tarafindan saglanmakla beraber,; P
ozellikle 6zel tiyatrolar araciligl ile sanatin kalbi bu w5
sehirde atmaktadir. Ankara Devlet Opera ve Balesi ‘
Ulus’ta bulunmaktadir ve yine ayni yerde bulunan -
opera sahnesinde (Biuyik Tiyatro) temsilleri "fl‘."“."nn'
yapilmaktadir. Atatiirk Bulvarr’'nda bulunan sahne L in

AP TN

metro ve otobilis glizergahlarina yakin olmas: ile (-
opera sevenler i¢in kolaylikla ulasilabilecek —
konuma sahiptir. Sahnelenen daha biiyiik opera

temsilleri i¢cin Congresium Kongre ve Sanat Merkezi
kullanilmaktadir. Son yillarda Verdi'nin, AIDA ve Puccini'nin
Turandot gibi eserleri Opera sahnesi disinda burada da daha biytk
bir sanatgi ekibiyle sergilenmektedir. So6glitozi'nde bulunan -
Congresium, Sogiitdézii Metro Istasyonu'na 10 dakika vyiiriime .
mesafesindedir. Ayni1 zamanda, Operet Sahnesinde (Ulus)(sag R
usteki fotograf), Leyla Gencer Sahnesi'nde (Yenimahalle) ve Clineyt T
Gokcer Sahnesi ‘nde (Cayyolu)(sag alttaki fotograf) 6zellikle tiyatro

temsilleri ve ¢cocuk operalar1 sahnelenmekte ve ayni zamanda bu 7.

sahneler konserlere de ev sahipligi yapmaktadir. .

KAYNAKGA

[1]https://www.operabale.gov.tr/tr-tr /kurumsal /genel mudurluk /Sayfalar /Tarihce.aspx Erigim Tarihi: 18.02.2021
[2] https:/ /www.nkfu.com/opera-nedir-ozellikleri-nelerdir/ Erigim Tarihi: 18.02.2021
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ANKARA AS A CITY OF ART: OPERA

SEVDE AFRA CUMUR

WHAT DO WE KNOW ABOUT OPERA?

Opera is composed by the artist;
Containing a solo, choir,
orchestra; It is also a stage play
that includes many branches of art.
The story to be told; Aria, a duet
with texts called ‘'libretto", is
transmitted to the audience using

and

recitativo and chorus. The origin of
opera, which is an abbreviation of
the Italian term "opera in musica”,
meaning musical works, goes back
to religious plays performed in the
medieval period; It is based on
events such as festivals, weddings,
and revelry that took place in the
the
madrigal game that emerged in the

Renaissance Period and
16th century. The first known
apart from the ancient

Greek works, is the Daphne opera,

opera,

based on the famous mythological
story "Apollo and Dafne" by Jacopo
Peri.
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History of Opera in the Ottoman Period

The interest in opera in the Ottoman Empire started with the descriptions of
the ambassadors sent to European countries in their embassies. A musical play
was performed in the palace during the reign of Murad III. With the increasing
interest in opera, the first opera was staged for Selim III in Topkap1 Palace in
1797. In the 19th century, opera communities came from Italy, and opera
performances were held in Istanbul and Izmir. During the strong periods of
the Ottoman Empire, Turkish music spread to Europe and affected the west.
With this effect, many works on Turks have emerged. Handel's Timur Opera,
Vivaldi's Beyazit Opera, Mozart's Zaide and Abduction from the Palace, Carl
Maria von Weber's Abu Hasan Opera, Rossini's A Turkish and Mehmet II
Operas in Italy, Verdi's Atilla opera, and Bizet's Cemile Opera are examples of
Turkish influence in Europe.

History of Opera in the Turkish Republic Period

Ataturk, who was the Military Attaché in Sofia during the Ottoman Empire, is
known by his saying to the Varna Turkish Deputy Sakir Zimre after watching
the Carmen Opera; "I understand better the reason why we were defeated in

the Balkan War. I knew these men as farmers. However, the men even have
operas. There are sound artists, musicians, decorators. They are all trained.
They also built an opera house. Will we see the days when we will have opera
in our country?" And with that, his opinion on the importance of art is
understood. In 1934, Atatlrk in a speech in the Turkish Grand National
Assembly; " The criterion in the new change of a nation is that it can take and
comprehend the change in music... It is necessary to collect national fine
feelings and process them according to the general musical rules the day
before. Only in this way can Turkish national music rise and take its place in
universal music." He talked about the importance of music with his words.
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The post-Republic music policy was shaped by Atatiirk as "kneading a new
music based on Turkish folk music and using polyphonic techniques and
methods developed in the West". In line with this policy, young people with
musical skills have been sent to Europe for education. The first opera
composition of the Republic was composed by Ahmet Adnan Saygun. The

Ozsoy opera, written and implemented by Miinir Hayri Egeli, is about the

Iranians and Turks coming from the same lineage. It was first shown in 1934,
hosted by Atatiirk, for the Shah of Iran Riza Pahlavi and Atatiirk himself. In
Ankara State Conservatory Practice Stage; Mozart's Bastien and Bastienne
Opera, Puccini's Madame Butterfly, and Tosca Opera were staged. These great
works were followed by operas such as Fidelio, Sold Fiance, Figaro's Wedding,
Masquerade, and Barber of Seville. Many operas began to be exhibited in
Turkey and have introduced the most famous opera audience. While the
staging of foreign operas continued, Turkish composers such as Adnan Saygun,
Nevit Kodalli, and Ferit Tizin continued to enrich our opera history. Their
compositions included folk songs, folk tales, epics, and Islamic hymns.

Establishment of the General Directorate of State Opera and Ballet

State Theaters were established in 1949; Theater, ballet, and opera branches
continued their activities within the State Theaters. The State Opera and Ballet
took its name from the General Directorate of the State Opera and Ballet,
which was accepted as an organization under the Ministry of Culture and
Tourism in 1970. Istanbul, Izmir, Mersin, Antalya, and Samsun Directorates,
which continue to work as a group, have been established and their connection
to the central directorate in Ankara has been actualized.

Opera in Ankara

Ankara is the heart of artistic events such as
opera and theater that we will be enchanted with
the joy of watching. The opportunity to meet with
many events for those who are curious is provided
by institutions such as the State Opera and Ballet
State Theaters. The heart of art beats in this city, —‘——; -
especially through private theaters. The Ankara ",
State Opera and Ballet is located in Ulus, and their “"on
performances are made in the opera stage (Great .'.Ia LT
Theater) located in the same place. The stage on
Atatlirk Boulevard is close to metro and bus =
routes, making it easily accessible for opera lovers.

For larger opera performances staged,

the Congresium Convention and Art Center is used. In recent
years, Verdi's works such as AIDA and Puccini's Turandot have
been exhibited here with a larger artist team outside the Opera
scene. Located in S6gitozl, Congresium is a 10-minute walk from

Sogitdozi Metro Station. At the same time, theater performances . : AR

and children's operas are staged in Operet Stage (Ulus)(picture ,' —

right at the top), Leyla Gencer Stage (Yenimahalle), and Ciineyt

Gokger Stage (Cayyolu)(picture right at the bottom), and these : ==Ers o
stages also host concerts. . % == ot ¥

RESOURCES:

[1] https://www.operabale.gov.tr /tr-tr /kurumsal /genel-mudurluk /Sayfalar /Tarihce.aspx Accessed on: 18.02.2021

[2] https://www.nkfu.com /opera-nedir-ozellikleri-nelerdir/ Accessed on: 18.02.2021
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TURKIYE’DE YAYINLANAN KiMYA _
MUHENDISLIGI ARASTIRMALARINI TEKBIR
DATADAN EDINEBILE VE TAKIP EDEBILME =3
OLASILIGIMIZ NEDIR?

KiMYA MUHENDISLiIGi ALANINDA YAYIMLANAN
ULUSLARARASI BiLIMSEL MAKALELER*

*6 Aralik 2020- 15 Subat 2021 araliginda yayimlanan makaleleri icermektedir.

Guntmiizde her yil degerli arastirmacilarimiz ve bilim insanlarimiz bilim dinyasina katkilar sunmaktadir. Kimya
Mihendisligi bélimi cesitli bilim alanlarini i¢inde barindiran zengin bir meslek dalidir. Tirkiye’de Kimya Mithendisligi
egitimi alan meslektaslarimiz giincel makaleleri ilgili arastirmacinin web sitesinden yada arastirmaya yonelik cesitli
basliklardan makalelere ulasabilmektedir. Peki bizim her yil Tirkiye’de yayinlanan Kimya Miihendisligi arastirmalarini
tek bir datadan edinebilme ve takip edebilme olasiigimiz nedir? iste bu soruyla beraber bu calisma ortaya ¢ikmustir, biz
bu olasiligr artirmak ve size bilim diinyasinda yapilan gelismeleri tek bir kaynakta sunmak istedik. Tirkiye’deki Kimya
Mihendisligi boliimiinde egitim veren degerli 6gretim tiyelerimizin ve arastirma gorevlilerimizin 2020 yilinda yapmis
olduklar1 bilimsel yayinlari tiniversitelerin web sitelerinden ve bunlara bagh eklenti web sitelerinden bir 6nceki e-
dergimizde derlemeye calistik. $imdi ayni sekilde iki ayda bir yayimlanacak olan CARBONOG6 dergimizde iki aylik stirecte
yayimnlanmis olan yayinlar sizler i¢in derledik. Kullandigimiz kaynaklardan baghicalar: tiniversite web sayfalari, avesis,
scopus, google scholar ve researchgate’dir. Yayimlanan bilimsel makaleler arastirmacilarimizin altinda sirali olarak

verigmigtir. Yagasin bilimin 6zgtrliga.

TEKZIP

23.12.2020 tarihinde TMMOB Kimya Mihendisleri Odast Ankara Subesine ait web sayfasinda yayinlanan CARBONOG6 e-
dergisinin “Bilimsel Yayin Arsivi-Ek1” baglikli bolimiintin 80. sayfasinda, Do¢. Dr. Giiler Narin'e ait oldugu belirtilen 1, 2
ve 3 no'lu makaleler Dog. Dr. Giiler Narin hocamiza ait olmayip, s6z konusu olan yayinlar hocamizin hakemligini yaptigi

yayinlardir.
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