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BANT SIVIRICI TEKNOLOJISINDE DEVRIM NITELIGINDE YENiLIK

Bandiniza hasar vermeden bant ylizeyini mikemmel temizleyen ve
mekanik bant ekler ile calisabilen tek tungsten karbiir uclu siyirici
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Martin® CleanScrape™

* Emniyetli ve etkili bir siyirma acisi saglar.

* Band yirtma ya da tahrip etme tehlikesi yok.

e Diger siyincilara gore iki kata

{
kadar uzun émirliidiir. \\
S

* Gergi ayari gerektirmez.
e,

* Birden cok siyirici sistemlerinin yerine— ol £
¢ Kisith alanlarda kolay montaj imkani saglar. & ..-.\ \\
* Bant dostu—Diger siyiricilara kiyasla banda AN :

ihtiyacimiz olan tek bant siyiricr* o~ ¢
cok disiik bir basingla baski uygular. e
Deneyin, Para iade garantimiz ¢co# dasi¢ — Bandinizi daha uzun ug 6mri

seveceksiniz) ve en dustik sahip olma maliyeti ile daha iyi temizleyecegiz.
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Garart e ﬂg{}; oreez! Martin® CleanScrape™i bedava deneyin.

* lsiniz icin gerekli olan tek bant swyirici CleanScrape™'ten
memnun kalmazsaniz ikingi siyinicimiz tcretsiz!

T.+90 216 499 34 91 | F. +90 216 499 34 90 -
e-posta info@martin-eng.com.tr | www.martin-eng.com.tr ¥ ¥ 4
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2016, Ek hilgiler hip:fmartin-eng com irpagetcan-markalar web sitesiaden alde edilebilir Ll
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110 Y1l boyunca yaratici Muihendislik

:‘% 1906 yilindan bu yana, Loesche GmbH valsli
dikey degirmenler GUretmektedir.

1928 yilinda patent altina alinmis olan dikey
valsli degirmen teknolojisi siirekli geliserek
Loesche GmbH sirketi ile esanlamh olmustur.

Yil 2016 gok &zel bir yil olacak ! -

=]
Loesche GmbH, yaratici muhendisliginin ve
Loesche degirmenlerinin 110. Yilini tiim diinyada

kutlayacak.

Daha fazla bilgi i¢in :

www.loesche.com
f————1



04
12

20

22

Haberler / News 30 iSG/HSE

Tamer Islek
Roportaj / Interview iSG Koordinatori
Sinan Urhan HSE Coordinator
Genel MUdur Sintek

General Manager

Nuh Cimento 36 Makale / Article
Ir Mucien PLAIGIN
Sintek FGD/FGT Consultant

Sintek Vizyon / Sintek Vision
Faruk Yildirnm

Genel Koordinator

General Coordinator

Sintek D. Marshall

MUhendis / Engineer
Martin Engineering

Makale / Article
Raymond Debroux

Belcika Wallonia Hizmetleri
Yollar ve Kopruler Onursal
Direktoru EUPAV

Kanada
Canada

Honorary Director of Roads 71 Gezi/ Travel

and Bridges - Public Service Cape Town
of Wallonia - Belgium

81 Bulmaca/ Puzzle

48 Makale / Article

59 Ulke/ Country

Sintek Madencilik Makine
Sanayi Insaat Danigmanlik
ve Dis Ticaret Ltd. Sti. adina
Imtiyaz Sahibi

Onur ATAKAY

Sorumlu Yazi isleri Miidiirii
Enis BOSTANCI

Yonetim Yeri

Mutlukent Mah. 1961 Cad. No:6
Beysukent/Ankara

Tel: +90 312 473 32 38 / 39

Yayina Hazirhik
Nurhan Giirel Reklamcilik ve

Yayincilik Hizmetleri Tic. Ltd. Sti.

Fulya Mah. Mehmetgik Cad.
No:96 K:1 Sisli / Istanbul
T: +90 (212) 217 47 29-31

Genel Yayin Yonetmeni
Nurhan GUREL

Editor
Tolga Barbaros OZKARAOGLU

Tasarim Yonetmeni
Berrin KAYLI

Baski
Format Matbaacilik
San. ve Tic. Ltd. Sti.

Yesilce Mah. Girne Cad. Dumanl
Sok. No:2 4

Levent/{st

Tel:0 212 280 98 54-55

Yaygin siireli yayin.
3 ayda bir yayinlanir.

Yayinlanan yazilardaki ve roportajlardaki
diisiinceler yazarlarina ait olup
SintekPlus dergisini baglamaz. Kaynak
gosterilerek yazilardan alint1 yapilabilir.
Reklamlar reklam verenin
sorumlulugundadir. SintekPlus dergisi
reklamlarda verilen bilgilerden dolay1
sorumlu tutulamaz.

SINTEK

Tiirkiye, diinyanin en giizel iilkelerinden birisi...

Birbirimize selam vermek, acilarimizi paylasip seving-
lerimizi zenginlestirmek, hepsi bize 6zgii seyler. Ana-
dolu topraklarinin hamurunda insan sevgisi vardir. Se-
hitlerimiz.. Onlar biz bu topraklarda rahat yagayalim
diye canlarini feda ettiler. Onlarin biitiin amagclar1 bay-
ragimizin hiir ve bagimsizca dalgalanmasi, insanlarin
sokakta birlikte kardesce yasamasini saglamak idi. Go-
riislerimizde farkliliklar olabilir ama hepimiz ayni ha-
vay1 teneffiis ediyoruz. Bu nedenle 6nce vatan diyoruz.

15 Temmuz tarihinde yasanan darbe girisimini dil,
din, 1irk ayrnimi g6z etmeksizin milletimizin istiin
Ozverisi sayesinde bertaraf ettik. Degerlerini tarih
boyunca koruyan bir toplum olarak, icimizdeki ha-
inlerin ve isgalci giiclerin karsisinda ge¢misimizden
aldigimiz giic ile degerlerimize sahip ¢iktik ve ¢ika-
caglz da. Bunun icin milletce birlik ve beraberligin
saglanmasinda tiim sivil toplum kuruluslarinin bi-
yik bir sorumluluk istlenmesi gerekecektir ve en
onemlisi bir birey olarak her zaman demokrasimize
ve ilkelerimize sahip ¢cikmamiz gerekmektedir.

Ulu énder Mustafa Kemal ATATURK'iin de 6giitledigi
gibi; “Bir ulus, simsiki birbirine bagl olmay: bildikce

yeryiiziinde onu dagitabilecek bir gii¢ diigiiniilemez”

Saygilarimizla...

Sedat Yilmaz

Onur Atakay

Turkey is one of the most beautiful countries in the world...

Greeting each other, sharing our pain, and enriching our
happy moments... These are all part of our culture. The
love for humanity lies at the core of Anatolian culture.
Our soldiers who lost their lives in service... They sacrificed
their lives so that we peacefully live in this country. Their
only goal was to help our national flag wave in a free and
independent environment and make sure people live in
unity. We may have a different opinions but we all breathe
the same air. That is why ‘nation’ comes first for us.

We defeated the coup attempt of July 15 thanks to the
outstanding efforts of our people who do not make any
discrimination when it comes to language, religion, and race.
As a nation, we have maintained our values throughout the
history. And with the strength coming from this very past,
we protected and will continue to protect our values by
fighting against the traitors and occupying forces among
us. To this end, a big responsibility falls on the shoulders
of all non-governmental organizations in order to ensure
unity and solidarity in the country, and most importantly
we as individuals must always protect our democracy and
principles.

As the great leader Mustafa Kemal ATATURK once said,
“No power can break up a country as long as that country

knows to live in great unity.

Best Regards...
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SINTEK

SINTEK MAKINE ATOLYESINDE CALISMA ALANININ TEMIZ,
DUZENLI VE AMACA UYGUN BICIME SOKULMASI ICIN UYGULANAN
BIR TOPLAM KALITE TEKNIGI OLAN 55 CALISMASINA BASLANDI

SINTEK MACHINERY'S WORKSHOP BEGAN TO ADOPT THE 55 METHODOLOGY,
WHICH IS A TOTAL QUALITY TECHNIQUE TO TURN WORK ENVIRONMENTS
INTO CLEAN AND ORGANIZED PLACES SERVING THEIR PRIMARY PURPOSES

58S, isletmelerdeki diizen ve disiplini saglamak icin kul-
lanilan hem basit, hem de isletmenin en kii¢iik ayrinti-
larinin denetimini saglayan ve diger iyilestirme calis-
malarinin temelini olugturan bir sistemdir.

5S; bes uygulama adimindan olusan ve amaci “Calis-
ma ortaminin organizasyonu ve israfin yok edilmesine
yardimci olmak” olan, biitiin yalinlastirma ve yeniden
yapilandirma c¢alismalarinin merkezinde yer alan bir
yontemdir. S harfi ile baslayan Japonca 5 kelimenin bir
arada ifade edilmesi ile olusmustur. Bu harflerin anlami
ve 5S uygulama adi asagidaki gibidir.

1.Seiri-Siniflandir: Calisma alaninda anlik ihtiyaci du-
yulmayan malzeme, ekipman ve aletlerin siniflandirila-
rak ilgili bolgeden uzaklastirilmasidir.

2. Seiton-Sirala: Siirekli ihtiya¢ duyulan ekipman, de-
mirbag vb. malzemelerin bulunmasini ve kullanilmasini
kolaylastirmak amaciyla yapilan dizme, diizenleme ve
tertip isidir. Tyilestirme projesi her tiirlii alet, aparat ve
makinay1 kapsar.

The 5S methodology is a simple system that is used to provide
coordination and discipline at workplaces. In addition to
forming the foundation for the other improvement work, this
very system also makes sure that workplaces are checked down
to the last detail.

Consisting of five principles, the 5S methodology is right
at the center of all simplification and reconstruction
work with the purpose of “ensuring waste prevention and
helping work environments get organized.” 5S stand for five
Japanese words: seiri, seiton, seiso, seiketsu, and shitsuke.
The meaning of these words, as well as their relation to this
very methodology are as follows:

1. Seiri (Sort): Classifying and removing the materials,
equipment, and tools that are not immediately needed in
the workplace.

2. Seiton (Set in Order): Lining, organizing, and tidying up
the often-needed materials, equipment, and fixed assets etc. so as
to easily find and use them when necessary. The improvement
project includes any tools, equipment, and machines.
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We have the technology — you have the choice

NO -reduction from the expert

ERC, as a market and technology leader for DeNOx systems in Europe, develops and produces
high-efficiency, customised nitrogen oxide reduction systems for different incineration plants.
From a bundle of potential measures we develop the most efficient individual solution for you:

- SNCR systems
SCR systems
Combined systems based on the ERC-plus process
Optimal combustion with low emissions

due to ERC process additives

Your contact to ERC:
Tel. 04181 216141 - E-Mail: office@erc-online.de ER :
ERC Technik GmbH - BackerstraBe 13 - 21244 Buchholz i.d.N. - office@erc-technik.com
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3. Seiso-Sil: Isyerinin ve makinelerin kir ve tozdan
arindirilmasi. Bu faaliyet belirli periyotlarda yéne-
tici personelin de katilimiyla yapilir. Bu sekilde
tim makine ve ekipmanlar taninir. Isinma, gevse-
me ve s1zint1 gibi ariza belirtileri tespit edilir.

4. Seiketsu-Standartlastir: {lk 3S asamalarinda
saglanan diizen ve temizligin korunmas: ve siirek-
liligin saglanmasi icin olusturulmas: gerekli stan-
dartlar, kontroller ve iyilestirmelerdir.

5. Shitsuke-Sahiplen: 5S iyilestirmelerinin de-
gerlendirilmesi ve ¢aligsanlar tarafindan inanilarak
sahiplenilmesinin saglanilmasidir. Mevcut adimla-
rin siirekliligini saglamak, caligsanlar1 egitmek, iyi-
lestirmeleri duyurmak, sloganlar hazirlamak, basa-
ril1 uygulamalar: 6diillendirmek ve yapilan uygula-
malar1 degerlendirip periyodik olarak denetleyerek
devamlilig saglamaktir.

SINTEK

3. Seiso (Shine): Clearing the workplace and machines of
dirt and dust. This activity is periodically carried out with the
participation of managerial staff. This way, employees can get to
know all the machines and equipment available at the workplace.
In addition, this allows for the detection of any failure including
heating, relaxation, and leakage problems.

4. Seiketsu (Standardize): This stage includes the standards,
controls, and improvement work that are necessary to maintain
the cleaned and organized structures gained at the first 3S stages,
as well as to ensure their continuity.

5. Shitsuke (Sustain): This stage makes sure that the 5S
improvement work is evaluated and sustained by the employees who
believe in the efficiency of this methodology. This stage also includes
the following steps: maintaining the current efforts, training the
employees, announcing the improvement work, preparing slogans,
awarding the successful practices, as well as evaluating and
maintaining the existing practices by periodically checking them.

Grinding your
maintenance expenditure

Képpern roller presses have been proven successful all
over the world in plants for energy-saving high pressure
grinding of cement clinker, limestone and blast furnace
slag as well as various ores and minerals.

For grinding of abrasive materials the patented Hexadur®
wear protection of rollers is available.

Koppern = Quality made in Germany.

» State of the art technology

= Process technology know-how
« High plant availability

+ Quick roller replacement

Pilot HPGR testing capabilities in Australia, Canada,
Germany, Russia and Middle East.

For further infarmation please contact
hexadur@koeppern.de

www.koeppern.de
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VOTORANTIM SIVAS CIMENTO FABRIKASI

VOTARANTIM SIVAS CEMENT FACTORY

— il .

Votorantim Sivas Cimento Fabrikasi’nin preblending
montajl, kiric1 motaji ve klinker sogutma iinitesinin
mekanik montaji tamamlanmis olup, elektrik baglan-
tilar1 devam etmektedir.

Preblending ve kirici Ginitelerinin Ekim sonu itibari
ile soguk testlerine baslanacaktir.

Déner firin ve ¢imento degirmeni {initelerinin me-
kanik montaji1 ise Ekim sonu itibari ile tamamla-
nacaktir.

Ankara Polatli'da insaatina devam edilen Limak Anka
Cimento Fabrikasi'nin prebleneding ve katki kirici me-
kanik montaj isleri baglamistir.

Cimento klinker silosu kayar kalip cekimi devam etmek-
te olup, +12m’dir. Onisitic1 binasi ingaat igleri devam et-
mekte olup, +54.83 kotundadir.

The mechanical erection of preblending storage, crusher
and clinker cooler is completed and electrical and
automation connection are being carried out.

The cold tests for preblending and crusher will be started
at the end of October.

In addition, the mechanical installation of the rotary kiln
and cement mill units will be concluded by the end of October.

LIMAK ANKA CIMENTO FABRIKASI
LIMAK ANKA CEMENT FACTORY

.
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The preblending and additive crushing mechanical
erection works has began at Limak Anka Cement Plant of
which civil works have been ongoing in Polatl, Ankara.

The clinker silo slide form work continues at level
+12m. The preheater building civil work continues at
level +54.83m.

SINTEK

lIKN Hydraulic Power PacRs.
The driving force behind
our coolers.

When it comes to reliability, Jan and Volker have their
minds on a preventative approach. They inspect and test
every component of the system. The hydraulic power
pack is assembled, configured and cperated as it will
be in the field. Both normal and extreme conditions are
simulated. Only when lan and Volker agree that all tests
have been completed to their full satisfaction is the
hydraulic power pach allowed to leave the |KN test
facility for shipment to the client. It is due o the ex-
pertise and experience of IKN Engineers, like Jan and

Volker, that our customers can expect 1002 reliability.

www.ikn.eu

"AFTER | HAVE INSFPECTED
EVERY PART OF THE
HYDRAULIC POWER PACK
| AM 100% SURE
THAT IT WILL OPERATE

FLAWLESSLY.”

~ JINESIN

ENGINEERING THE FUTURE
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LIMAK CIMENTOS
LIMAK CIMENTOS

Mozambik Maputo’da sirketimiz tarafindan tamamla-
nan 100tph kapasiteli ¢imento dglitme ve paketleme
tesisimiz devreye alinmugtir. Limak Cimentos tarafin-
dan igletilecek olan tesis, Mozambik ve ¢evresindeki en
biiyiik Tiirk yatirimidir.

LIMAK AFRIKA
LIMAK AFRICA
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Abidjan, Fildisi Sahilleri'nde sirketimiz tarafindan
Limak Afrika’'ya anahtar teslim olarak yapilacak
olan 1 milyon ton/yil ¢cimento 6giitme ve paketleme,
1 milyon m?3/y1l hazir beton tesisimizin ilk temeli
atilmistir ve Haziran 2017 tarihinde tamamlanmasi
planlanmaktadir.

The 100tph-capacity cement grinding and packaging plant
established by our company in Maputo, Mozambique has
been commissioned. The plant, which will be operated by
Limak Cimentos, is the largest Turkish

investment in and around Mozambique.

The first foundations have been laid for 1.000.000 t/y
cement grinding and packaging plant and 1.000.000 m?/y
ready-mix oncrete plant which is being executed on EPC
basis in Abidjan, Ivory Coast, and it is planned to complete
the project in June 2010.
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YOUR TECHNOLOGY PARTNER...
MORE THAN AN EQUIPMENT SUPPLIER
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Nuh Cimento Genel Miidiirii Sinan Urhan:

“Atik yakit kullanarak, atik hammadde kullanarak, baca
gazlarindan elektrik iireterek hem cevreye atilacak atik azaltilabilir
hem de bu atiklar tekrar endiistriye girdi olarak kullamlabilir. ”

General Manager of Nuh Cement Sinan Urhan:

‘By using waste fuel, waste raw materials and generating power out of
flue gases, both the wastes to be thrown out to the environment can be
reduced and these wastes can be used as input for the industry. ”

Kisaca kendinizden bahseder misiniz?

Ben Ankaraliyim; Lodumu kdyiinde dogdum. Simdi
ki ad1 Beytepe. TED Ankara Koleji'nde ve Hacettepe
Universitesinde okudum. Maden Miihendisiyim.
Hacettepe Universitesi'nden sonra Fransa'da Mii-
hendislik Jeolojisi tizerine Master ve Cimento iize-
rine Doktora yaptim. Bir Maden miihendisinin isini
iyi yapmasi i¢in jeoloji bilmesinin gerekli oldugunu

Can you tell about yourself briefly?

I am from Ankara, I was born in a village named
Lodumu. Today it is called Beytepe. I studied at TED
Ankara College and Hacettepe University. I am a Mining
Engineer. After Hacettepe University, I obtained master’s
degree on Engineering Geology in France and doctorate
degree on Cement. I believe that a mining engineer must
have knowledge of geology to do his job well. Likewise,

diistiniilyorum. Bir Maden Jeologunun da ayni sekil-
de isini iyi yapabilmesi i¢in, maden miihendisligini
az cok bilmeli. Okuldan sonra bir siire proje idare-
si ve daha sonra 8 yil mermer sektdriinde Ticaret
Direktoril olarak calistim. Cimento sektdriine 1995
yilinda Lafarge’da calismaya baslayarak girdim. De-
gisik gorevlerde 20 yil kadar bu firmada ¢aligtim.
Avrupa, Asya, Afrika ve Amerika’'da kisa siireli go-
revlerde bulundum. Fransa, Misir ve Cin’de uzun
siireli goérevler yaptim. 2003-2007 tarihleri arasi
Aslan Cimento Genel Mudurligi yaptim. Tim ekip
ile bu fabrikay1 Lafarge’in Avrupa’daki performansi
en ylksek fabrikasi yaptik. 2010 yilina dek Cin Halk
Cumbhuriyeti'nde Chongqing bolgesinde 5 ¢imento
fabrikasinin Teknik Midurliiginii yaptim. Bu fabri-
kalardan ikisi Lafarge’da performans olarak referans
fabrikalar oldu. Cin’den Misir’a geldim. Misir'da Or-
tadogu Ilerleme ve Gelistirme direktoriiydiim. Fabri-
kalarin teknik performanslarini artirip maliyetlerini
diisiirmek, insan kaynaklarini ve yatirimlarini orga-
nize etmek gorevlerim icindeydi. Calistigim bdlge
zor bir bolge idi; Suriye, Irak, Pakistan, Sudi Arabis-
tan, Urdiin ve BAE’de 9 fabrika sorumluluk alanim-
da idi. Ortadogu’'nun en hareketli zamaninda yani
2010-2014 tarihleri arasinda o bélgedeydim. Misir-
da bir ¢imento fabrikasinin nasil ¢alismasi gerektigi
prensipleri iizerinde ¢alistim. Bu prensipler ile ¢alis-
ma yéntemini Afrika ve Orta Dogu’daki 20 civarinda
fabrikada, bu fabrikalarda uygulanan yontemler ile
olmas1 gerekeni karsilastirip, fabrikalarin perfor-
manslarinin arttirilmasi yéniinde gayret sarf ettim.
2014 basinda tekrar Cin’e déndiim. Sichuan ve Guiz-
hou bolgelerinde Endiistri Direktdrii olarak 12 mil-
yon ton kapasiteli 5 fabrikanin yoneticiligini yaptim.
Fabrikalardan bir tanesi 3 Hatl1 7 ¢cimento degirmenli
6 milyon ton kapasiteli ve Nuh Cimento fabrikasinin
benzeri idi. 2015 sonuna dogru Tirkiye'ye déndim
ve Nuh Cimento’ya basladim.

Nuh Cimento icin koydugunuz hedefler nelerdir?

Stirekli gelismenin arkadaslar i¢inde bir yasam bigi-
mi olmasina gayret ediyorum. Amacim éniimiizdeki
iki y1l icinde Nuh Cimento Fabrikasini érnek ve refe-
rans olacak bir duruma getirmek. Bu fabrikanin yeri
sebebi ile miithis bir avantaji var. Diinya’da bu ko-
numda ikinci bir fabrika yok ve artik olmas: da miim-
kiin degil. Hammaddesi arka bahcede, sag tarafinda
20 milyon kapasiteli, sol tarafinda 6 milyon kapasite-
li bir pazar var. Oniinde limani ve yolu var. Dolayisi
ile en dogru genel strateji fabrikanin émrint mim-
kiin oldugunca uzatmaktir. Bu nedenle buraya kapa-
site artinnm yatirimlarindan ¢ok, kaliteyi yikseltip
maliyeti diisiiriicli yatirimlar yapmak gerekmektedir.

a mining geologist must have some knowledge about
mining engineering in order to do his job properly. After
the school, I worked in project administration and then in
marble sector for 8 years as Trading Director. I entered
into cement sector by starting to work at Lafarge in
1995. I worked for this company for 20 years in various
positions. I had short-term duties in Europe, Asia, Africa
and America and long term duties in France, Egypt and
China. I was General Manager for Aslan Cement between
2003-2007. We as the whole team turned this factory into
Lafarge’s plant with the highest performance in Europe.
I worked as Technical Manager for 5 cement factories in
Chongqing municipality of People’s Republic of China
until 2010. Two of these factories became references in
terms of performance in Lafarge. I went to Egypt from
China. I was Director of Middle East Progress and
Development in Egypt. Some of my duties were increasing
the technical performances of factories while decreasing
their expenses and organizing human resources and
investments. The territory where I worked was a
challenging one. I was in charge of 9 factories in Syria,
Iraq, Pakistan, Saudi Arabia, Jordan and UAE. I was in
Middle East during its most active period, that is, between
2010-2014. In Egypt, I studied on the principles of how
a cement factory should function. With these principles
and operation methods, I compared the methods applied
in about 20 factories in Africa and Middle East and
how it actually needs to function, and I made efforts to
increase the performances of the factories. I returned to
China at the beginning of 2014. I managed 5 factories
of 12 million metric tons capacity as Industrial Director
in the provinces of Sichuan and Guizhou. One of the
factories had 3 lines, 7 cement mills and a capacity of
6 million metric tons, and was similar to Nuh Cement
Factory. I came back to Turkey towards the end of 2015
and began to work at Nuh Cement Factory.

What are the goals you set for Nuh Cement?

I try to make constant development a lifestyle for the
employees here as well. My aim is to take Nuh Cement
Factory to a point where it is seen as an example and
reference within the next two years. This factory had a
great advantage thanks to its location. There is no other
factory in the world considering such location and in
fact a factory with such location is no longer possible.
Its raw material is in the backyard and a market
extends on its right with a capacity of 20 million and
on the left with a capacity of 6 million. A port and a
road extend in front. Therefore, the rightest general
strategy is extending the life of the factory as long as
possible. For this reason, investments made here must
increase the quality and lower the costs rather than
increasing the capacity.
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Cimento sektdriiniin diger sektorlere gore 6zel bir
durumu vardir. Gercekte yapi sektérii muhafazakar-
dir ama ¢imento {iretim sektdrii genel yap: sektorii-
niin en muhafazakar kismidir. Bir seyi degistirmek
istiyorsaniz gercekten zorlanirsiniz. Boyle oldugu
icin de ¢imento teknolojisi ¢ok gelismemistir. Me-
sela bizim ilk firin 1969 yilinda kurulmustur. Hala
modern firindir. Béyle bir olguyu baska sektérde go-
remezsiniz. 1969 yilinda 2016 yilinin elektronik en-
distrisini hayal bile edemezdiniz. 69 yilinda yapilan
otomobil ile bugiin yapilan otomobil arasinda daglar
kadar fark vardir. Ama 69 yilinda yapilan ¢imento
fabrikasi ile bugiinkii ¢imento fabrikasi hemen he-
men aynidir. Boyle olunca ve teknoloji de ¢ok fazla
gelismeyince bir cimento fabrikasinin performansini
diizgiin seviyede calistirmak icin diinyanin en zeki
insanlarina da ihtiyaciniz yoktur. Yani normal zekali
insanlarla da bir ¢imento fabrikas1 ¢ok iyi perfor-
mans ile ¢aligabilir. Ancak ¢alisanlarin yalniz kafa
ve kollar ile ¢alismalar1 yetmiyor ve yaptiklar isi
disiplin ile ve yiireklerini de katarak yapmalar ge-
rekir ki o zaman bir ¢imento fabrikasinin ¢ok yiiksek
performanslarla ¢alismasi hi¢ zor olmayacaktir. Bu
nedenle calisanlarin motivasyonlarinin devaml yik-
sek olmasini saglamak zorundayiz. Bunu saglamak
da biz yoneticilere diisiiyor.

Nuh Cimento’'nun ekipmanlarindan bahseder
misiniz?

Déner Firinlar: Fabrikada toplam 4.400.000 ton/yil
kapasiteli 3 adet doner firin bulunmaktadir.

2 adet firin 4,2 metre ¢apinda ve 59 metre boyunda
olup, toplam kapasitesi 2.034.000 ton/yildir. 1 adet
firin 5,5 metre capinda 66 metre uzunlugunda olup,
2.366.000 ton/y1l kapasitelidir.

Cimento Degirmenleri: Yillik 5.700.000 ton 6giitme
kapasiteli toplam 4 adet ¢cimento degirmeni vardir.

1 ve 2 no’lu Degirmenler 140 ton/s CEM I veya 150
ton/s CEM IV

3 no’lu Degirmen 180 ton/s CEM IL

4 no’lu Cimento Degirmeni 320 ton/s CEM I veya
330 ton/s CEM IV) kapasitedir.

Paketleme Tesisleri: 2 adedi 5.000 tonluk, 4 adedi
2.500 tonluk, 1 adedi 10.000 tonluk ve 1 adedi 28.000
tonluk (4 gozlii) olmak {izere 8 adet silo ve bunlarin
altina yerlestirilmis torbalama ve dékme ¢imento do-
lum tesislerinden olugsmaktadir.

iskele Tesisleri: Toplam 595 m uzunlugunda
57.000 m?’ lik iskele tesisleri mevcuttur.

Cement sector has a special condition compared to the
other sectors. In fact, building sector is conservative and
cement manufacturing sector is the most conservative
part of general building sector. When you want to
change something, you really have difficulties. That
is why cement technology has not improved much.
For example, our first furnace was built in 1969. It
is still a modern furnace. You cannot encounter such
fact in any other sector. It was not possible to imagine
2016’s electronic industry back in 1969. There is a
huge difference between an automobile manufactured
in 1960 and today. However, a cement factory built in
1969 and the one built today are mostly the same. When
it is the case and technology has not developed that
much, you do not need the most intelligent people of the
world to make a cement factory perform properly. That
is to say, a cement factory can function with a very high
performance with people that have normal intelligence.
However, it is not enough when the employees work
only with their heads and arms. They have to work with
discipline as well as their hearts. By this means, it is
not difficult for a cement factory to function with very
high performances. That’s why we need to provide the
employees with high motivation constantly. We, the
directors, are in charge of this.

Canyou inform us about Nuh Cement’s equipment?
Rotary Furnaces: The factory has a total of 3 rotary
furnaces with a capacity of 4.400.000 metric tons/year.

2 of them has a diameter of 4.2m, a length of 59m and
a capacity of 2.034.000 metric tons/year. 1 of them has
a diameter of 5.5m, a length of 66m and a capacity of
2.360.000 metric tons/year.

Cement Mills: The are a total of 4 cement mills with a
milling capacity of 5.700.000 metric tons per year.

The Mills No. 1 and 2 are CEM I with a capacity of 140
metric tons/h or CEM IV with a capacity of 150 metric
tons/h

The Mill No. 3 is CEM II with a capacity of 180 metric
tons/h.

The Cement Mill No. 4 CEM I with a capacity of 4 is 320
metric tons/h or CEM IV with a capacity of 330 tons/h.

Packaging Facilities: They consist of 8 silos with 2
of them of 5,000 tons, 4 of 2,500 tons, 1 of 10,000 tons
and 1 of 28,000 tons (4-compartment) and bagging and
casting cement filling facilities placed under them.

Pier Facilities: There are pier facilities of 57,000 m?, of
525 m length in total.

Aritma Camuru Kurutma Tesisi: 250 ton/giin
kapasiteli olan tesiste, evsel ve endiistriyel atik su
aritma tesislerinden ¢ikan aritma ¢amurlarinin depo-
lama alanlarina gonderilmek yerine kurutularak al-
ternatif yakit olarak kullanilmasi saglanmistir. 2.500
3.500 kcal/kg degerinde alternatif yakit bu sayede
uretilmektedir. Proseste kullanilan toplam yakitin
%2’si bu tesisten elde edilmektedir.

Boylelikle yillik 24.935 ton CO, azaltimina giderek
tipki kaynak kullaniminda baca gazi geri déniisimi
yaparak ve depolamadan kaynaklanan metan gazi ci-
kisinin engellenmesinde oldugu gibi sera gazlarinin
kontrolil konusunda da énemli adimlar atilmigtir.

ATY (RDF) Besleme Tesisi: Atiklarin belirli mer-
kezlerde toplanarak kirma ve tasnif igleminden ge-
cirildikten sonra 50 mm ve altina kadar diisiiriilerek
elde edilen ATY'nin (Atiktan Tiretilmis Yakit) bes-
lendigi bir tesistir. Tesise kabul edilen hazirlanmis
ATY'lerin kalorifik degerleri 4.000-5.000 KKal/Kg ara-
ligindadir. 5 ton/s atik besleme kapasitesine sahip
olan ATY Besleme Tesisinin tam kapasite ¢aligsmasi
durumunda firin ihtiyacinin yaklasik %3’i kadarlik
bir enerji elde edilmektedir.

Atik Isidan Elektrik Uretimi Tesisi (WHR): 18
MW kapasitededir. Tesis elektrik tiikketiminin yakla-
sik %20’si atik 1sidan geri kazanim ile saglanmaya
baslanmistir. Yilda 100 Milyon KWh elektrik enerji-
si iireterek sirket ve iilke menfaatlerine katkida bu-
lunmaktadir. Ayrica tasarruf edilen elektrik enerjisi
sayesinde 56.104 ton esdegerinde CO, salinimi azali-
mu1 ile cevreci bir yatirim olarak da 6ne ¢ikmaktadir.
2014 yilinda tesis, ICCI Enerji Odiilii'nii almigtir.

Cimento ve cevre iliskisi hakkinda neler séylersiniz?
Cevreyle barigik olmamiz lazim. 1900’lerin baginda
uretim; ne iretirsen iret de, iiret mantigindaydi. Ka-
lite kontrold, mal1 satin aldiktan sonra, alic1 tarafin-
dan yapilirdi. Aldiginiz mal evde kirilinca kotii mal
deyip gecerdiniz. 1950’1erde isin icine kalite kontrolii
girdi. Bir mal satilmadan kalite kontrolii yapilma-
ya basladi. 70’lerde cevre isin igine girdi. Artik toz

Purification Sludge Drying Plant: In the facility of
250 tons/day capacity, it is ensured that the purification
sludge from domestic and industrial waste water
treatment plants are not shipped to storage areas, but
dried and used as alternative fuel. Alternative fuel of
2,500 3,500 kcal/kg value is produced this way. 2% of the
total fuel used in the process is obtained from this plant.

Therefore, CO, is reduced by 24,935 tons annually, and by
recycling flue gas in the use of resources and preventing
methane gas output arising from storage, important
steps were taken in controlling greenhouse gases.

RDF Feed Plant: It is a plant that feeds Refuse
Derivative Fuel that is obtained by collecting wastes
in certain centers, crushing and classifying them and
reducing to 500 mm and below. Calorific values of
prepared RDF accepted at the facility are in the range
of 4,000-5,000 KKal/Kg. In case that RDF Feed Plant of
5/tons/h refuse feed capacity operated in full capacity,
energy approximately 3% of the furnace need is obtained.

Waste Heat Recovery Plant (WHR): It is of 18
MW capacity. It is started to obtain almost 20% of the
plant’s power consumption from waste water recovery.
It generates 100 million KWh power annually and serves
to the benefit of the company and country. Furthermore,
thanks to the saved power, it becomes prominent also
as an environmental friendly investment with CO,
emission reduction equivalent to 56,104 tons. In 2014,
the plant won ICCI Energy Award.

What can you say on cement and environment
relationship?

We need to be in peace with environment. In early 1900s,
production was based on the logic of produce whatever
you can. Quality control used to be made by the purchaser
after purchasing. When the good you purchase broke
at your home, you would underestimate it as being a
bad good. In 1950s, quality control got involved in the
process. It is started to make the quality control before
selling a good. In 1970s, environment came into play. In
that period dust release was not seen, people started to
express their discontent. While seeing factory chimneys
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atmak da yok, insanlar hosnutsuzluklarini dile ge-
tirmeye bagladilar. Ondan 6nce fabrika bacasi goriin-
mesi sehirleri hosnut ederken artik bacanin tiitmesi
zararl algilanmaya basladi. 2000’lerde Is giivenligi
geldi. Onceden iiret de ne iiretirsen {iret iken artik
hem iiret hem Kkaliteyi kontrol et hem ¢evre kurallari-
na uy, hem is kazas1 yapma derken {iretim isi gittik-
ce daha karmasiklagti. Bir kisinin her seyi bilmesi ve
yapmasi devri bitti. Artik basariya ulasmak icin ekip
calismas1 gerekli olmaya basladi. Bugiin bir biiyiik
endiistri basarisinin tek kisi tarafindan yaratilmasi
mimkiin degil. Burada da birbirini anlayan ve birbi-
rine destek olan ve kollayan ekibi yavas yavas kuru-
yoruz. Herkesin ¢aligsmaktan hognut olacagi bir ortam
yaratmaya caligiyoruz. Uretilen ¢imento kalitesinin
arttirilmasi icin bilyiik gayret sarf ediyoruz. Yeni bir
is giivenligi boliimii kuruyoruz. Bir igverenin birin-
ci gorevi kendisi i¢in ¢aligsan insanlar1 her aksam sag
salim evine yollamaktir. Bu maastan daha énemlidir.
Calisanlarinda bu duyarliliga ulagmasi saglayacagiz.
Onlara da 6gretecegiz. Bu bir kiiltiirel degisim olacak.

Biraz daha genis ve uzun zamanli bakarsak, ¢cimento
sektoril tiim diinyada ¢ok uzun yillar bulundugu or-
tamda kirlilik yaratmistir. Biz bugiin etrafi temizle-
meye talibiz. Cimento fabrikalar: iistiin performanslh
Atik Yok Etme Tesisidir (incinerator).

Atik yakit kullanarak, atik hammadde kullanarak, baca
gazlarindan elektrik ireterek hem cevreye atilacak
atik azaltilabilir hem de bu atiklar tekrar endiistriye
girdi olarak kullanilabilir. Bunu tek bagina yapmamiz
mimkiin degil. Atik Yakit ya da Atik hammadde kulla-
nimina gore Atik Isidan Enerji iiretimi daha avantajli-
dir. Zira Atik 1s1 bizim kontroliimiizdedir ve diger atik-
lar gibi bagka kaynaklardan tedarik etme zorunlulugu
yoktur. Nuh Cimento’nun da, kendi atik baca gazlarini
kullanarak caligtirdigi, 18 MW kapasiteli Enerji Ure-
tim tesisi vardir. Bu kapasite kii¢iik bir hidrolik santra-
le denktir. Bunun disinda atik yakitlari, atik hammad-
deleri kullanma konusunda biiyiik ¢cabamiz var. Gegen
sene 1 milyon tondan fazla atik ham madde, 45 bin
tondan fazla camur ve ¢Opii yakit olarak kullandik. Bu
malzemeler ¢&p olacagina bizim firinlarimizda tiike-
tildi. Atik yakma kapasitemizi daha da artirma caba-
miz var. Isin bu kismu tek basina yapabilecegimiz bir
sey degil. Mutlaka Devlet ile, Belediyeler ile, OSB ile
is birligi icinde olmamiz lazim.

Nuh Cimento icin Ar-Ge ve inovasyon’un éne-
mi nedir?

Kendi yaptigimiz ¢imentonun betondaki davranigini
da gorelim diye 2016’da bir beton laboratuvari kur-
duk. Simdi bizde satilan ¢imentonun hemen hemen

had made urban people contented before then, smoking
chimneys started to be perceived as harmful. In 2000s,
work safety was introduced. While the logic had been
produce whatever you can, in 2000s production work
got complicated comsidering producing, controlling
the quality, complying with the environmental rules
and not causing any work accident. The era of a
person knowing and doing everything ended. Now
teamwork was required for achievement. Today, it is
not possible for a great industrial achievement to be
created by a single person. Here, we gradually build a
team that understands and supports each other. We
try to create an environment where everyone is happy
to work in. We make a great effort to improve the
quality of the cement produced. We are establishing
a new work safety department. The first duty of an
employer is to send its employees back their homes
safe. This is more important than the wage. We will
ensure that the employees are also that sensitive. We
will teach them as well. This will be a cultural change.

When we consider from a wider perspective considering
long term, cement sector has been creating pollution
all around the world for years. Now we are applying
for cleaning the environment. Cement plants are high
performance Waste Incinerators.

By using waste fuel, waste raw materials and
generating power out of flue gases, both the wastes to
be thrown out to the environment can be reduced and
these wastes can be used as input for the industry.
We cannot do it on our own. Power generation out
of waste hear is more advantageous than using waste
fuel or waste raw materials. Because waste heat is
under our control, and it is not obliged to obtain
it from other sources as in the other wastes. Nuh
Cement now has a Power Generation plant of 18 MW
capacity that is operated by using its own flue gases.
This capacity is equivalent to a small scale hydraulic
power plant. In addition to this, we make a great
effort to use waste fuels and waste raw materials.
Last year we used more than 1 million ton waste raw
materials, more than 45 thousand tons sludge and
garbage as fuel. These materials were consumed by
our furnaces, instead of being garbage. We make an
effort to increase our waste incineration capacity
even more. We cannot do this part of the work on our
own. We need to be in collaboration with the State,
Municipalities and Organized Industrial Zones.

What is the importance of R®D for Nuh Cement?
To see the behavior of the cement we produced in
concrete, we established a concrete laboratory in
20106. Almost 90 percent of the cement sold by us is

ylizde 90’1 CEM I tip ¢cimento ancak yakin gelecekte
cimento tiplerinin piyasanin gelismesine gore cesit-
lenecegini diisiiniiyorum. Gaz beton yapanlar bir cesit
cimento isteyecek, beton blok yapanlar baska bir cesit
cimento isteyecek vs. Dolaysiyla bizim de herkesin
istedigi tiir ¢cimentoyu burada liretmemiz gerek. Yani
su anda biz burada 3 ¢esit ¢imento satarken, bakaca-
g1z ki birden 10-15 cesit ¢cimento satiyor olacagiz. Bu
gelisime simdiden hazirlanmaya calisiyoruz.

Rekabetin her giin arttig1 ortamda maliyetlerimizi de
kontrol etmek icin calismamiz énem kazaniyor. Bu-
nun icin atik hammadde, atik yakit kullanimini art-
tirmamizin yaninda kendi isletmemizi de optimize
etmemiz gerekiyor. Ocaklarda bir takim ¢alismalari-
miz var. Nakliyeyi kolaylastiracak saft tiinel projele-
rimiz var. Yani kamyonlarla asagiya indirmektense,
bir kuyu yapalim, malzemeleri kuyudan atalim, asa-
g1dan da bantlarla fabrikaya getirelim diye planliyo-
ruz. Bu proje, kamyon ile tasimanin azalmasi sonucu,
hem cevre i¢in yarali olacak hem de tUretim maliyeti
i¢in yararl olacak.

Tiirkiye’nin icinde bulundugu su anki durum
Nuh Cimento’nun 2016 icin koydugu hedefleri
etkiledi mi? 2017 icin dngoériileriniz nelerdir?

Biz 2016 yil1 icin simdiye kadar biitceden cok sapma-
dik. Ulkemizde yasanan olumsuz kosullara ragmen

CEM I type cement, but I think cement types will vary
with the market development in the near future. Gas
concrete user will demand a certain type of cement,
while concrete block users will demand another type.
Therefore, we need to produce the types of cement
demanded by everyone. So while we are selling 3
types of cement here, we will be selling 10-15 types
of cement all of a sudden. We need to be prepared for
this development in advance.

In the environment where competition is increasing
everyday, it becomes important to work for
controlling our costs. For this, we need to not only
increase the use of waste fuel, but also optimize
our own establishment. We have some works in the
pits. We have a shaft tunnel project to facilitate
transportation. Thus, we plan to build a well, throw
the materials into the well and bring them to the plant
through underground lines, instead of sending them
down in trucks. This project will be useful not only for
the environment due to reduce in carrying in trucks,
but also for the production cost.

Has the current situation of Turkey affected
Nuh Cement’s objectives for 20167 What are
your anticipations for 20177

We have not deviated from the budget for 2016
yet. Despite the negative issues experienced in our
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2016 y1ilini, zor da olsa, yaptigimiz biitce dolaylarin-
da bitirebilecegimizi saniyorum. 2017 yilinda pazar
biraz daha daralabilir. Bugiin 20’den fazla iilkeye ih-
racat yapiyoruz ve 2017°de ihracata daha fazla agirlik
vermemiz gerekecek. Caligsmalara simdiden basladik.
2017 yili 2016’dan daha zor gegecek olsa da kriz se-
viyesinde olacagini simdilik sanmiyorum.

Son zamanlarda Beton Yollar konusu yogun bir
sekilde tekrardan giindemde... Bu konu ile ilgili
goriislerinizi alabilir miyiz?

Beton yollar konusu bizim gibi ¢imento tiretimi ytik-
sek olan {iilkeler i¢in tizerinde durulmasi gerekli bir
konu. Yani bu konuda devletin énciliigiine ihtiyag
vardir. Beton yollar, ilk yatirim maliyeti yiiksek ol-
masina ragmen, yapilan yolun émiir boyunca mali-
yeti asfalt yollara gore daha distiktiir, clinkii bakim
maliyeti ¢ok disiiktiir. Ancak, her beton dokulmiis
yol beton yol degildir. Bunu teknolojinin ve ilmin 6n
gordiigil sekilde yapmak lazim. Bunu bagarabilirsek
tilke ekonomisine 6nemli katki saglayabiliriz. Beton
yollarin yaninda bir de beton yol bariyerleri de var.
Su anda biz celik profillerle yapiyoruz. Bunlarin da
beton bariyer yapilmasi yol giivenligi icin daha uy-
gundur. Bir kaza aninda araglar yolun &biir tarafina
gecemeyecekleri gibi geceleri karsidan gelen aracla-
rin lambalar1 da bariyerler tarafindan énlenecegi icin
soférler igin siiriis kolaylig1 da getirecektir. Buna da

country, I think we will be able to end it with the budget
we made. In 2017, market can shrink a little more.
Currently we export to over 20 countries, and we will
need to concentrate on exports more in 2017. We have
commenced to work. Although 2017 will be harder than
20106, I do not think it will be a crisis for now.

Recently the issue of Concrete Roads has been on
the agenda again... Can we learn your opinions
on this issue?

The issue of concrete roads has to be concentrated
on for the countries like us that have a high cement
production. Therefore, state’s pioneering is required
in this issue. Although the initial investment cost
of concrete roads is high, lifetime cost of the road is
lower than asphalt’s, as its maintenance cost is low.
However, not every road on which concrete is poured
is a concrete road. This needs to be done based on
technology and science. If we achieve to do that, we
can contribute to the national economy. There are
also concrete road barriers, in addition to concrete
roads. Now we make them with steel profiles. Making
them with concrete barriers is more convenient for
road safety. Because not only the vehicles will not be
able to go across the road upon an accident, but also
the lamps of the vehicles on the other direction will
be prevented by the barriers, it will facilitate driving.
This needs to be pioneered by the state. There are

devletin ¢nciliikk etmesi lazim. Avrupa iilkelerinde
ve ABD’de bu sekilde yapilmis bir ¢ok yol ve yol ba-
riyerleri vardir.

Sosyal sorumluluk projelerinizden bahseder misiniz?
Biitiin endustri tesislerinin bulundugu bdlgelerde
sosyal sorumlulugun oldugunu diigiintiyorum. Ozel-
likle Tirkiye gibi egitime ihtiyaci olan ilkelerin,
endustri tesislerinin 6zellikle egitime katkida bulun-
malar1 bir gérevdir. Burada yetisen insanlar sonunda
bu kuruluslar icin calisacaklardir. Her egitim yatiri-
m1 uzun vadede karlidir. Nuh Cimento Grubu'nun da
bu alanda gorev ustlendigi NUH Cimento Egitim ve
Saglik Vakfl vardir. Her yil edilen karin bir kismi bu
vakfa aktarilir. Nuh Cimento Egitim ve Saglik Vakfl
simdiye dek 9 adet okul insa etmis, okul adedini de
2017 sonunda 12’ye cikaracaktir. 700’den fazla Yiik-
sek Ogrenim égrencisine karsiliksiz burs vermekte-
dir. Izmit Nuh Cimento Egitim Kampiisii yatirimi
icin Valilik ile protokol imzalanmistir. Nuh Cimento
nun destegi ile yenilenen Kocaeli Universitesi arag-
tirma ve Uygulama Hastanesi Hemodiyaliz Unitesin-
de giinde 68 hastaya hizmet verilmektedir.

Son olarak Nuh Cimentonun Sosyal Sorumluluk ca-
lismalar: arasinda Nuh Cimento Kirek Kuliibiinii de
eklemek isterim. Bu kuliibimiiz Cesitli Tirkiye Bi-
rinciliklerinin yaninda 2015’de Balkan Sampiyonu
da olarak gurur kaynagimiz olmustur.
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several roads and road barriers made this way in the
European countries and USA.

Can you talk about your social responsibility
projects?

I believe social responsibility exists wherever there are
industrial plants. It is an important duty to contribute
to education especially for the countries that need
education such as Turkey. People raised will work
for these organizations at the end. Each education
investment is profitable in the long term. Nuh Cement
Group assumes responsibility in this field with NUH
Cement Education and Health Foundation. Every year
a certain part of the profit obtained is transferred to
this foundation. Nuh Cement Education and Health
Foundation has built 9 schools so far, and it will
increase the number of the schools to 12 at the end of
2017. More than 700 higher education students are
provided with non-refundable grants. A protocol was
signed with the Governorship for Izmit Nuh Cement
Education Campus investment. Renewed with the
support of Nuh Cement, Kocaeli University Research
and Application Hospital, Hemodialysis Unit provides
68 patients with service.

Lastly, I would like to add Nuh Cement Rowing Team
to Nuh Cement’s Social Responsibility works. This club
made us proud not only with several First Places in
Turkey, but also as the Balkan Champion in 2015.
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SINTEK'IN BASARISI, CALISANLARINA VERDIGI
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SINTEK'S SUCCESS RESULTS FROM THE FACT
THAT IT TRULY VALUES ITS EMPLOYEES...

Basarinin sirr1; ekip calismasi, personele yakin ol-
mak ve her ne kadar profesyonel de olunsa isin
esas sahibi gibi hareket etmek ve kendini devamli
gelistirmekte yatmaktadir.

Sintek, insan kaynaginin oOneminin farkindadir.
Firmanin degil ¢alisanlarin is yaptigini, insan ser-
mayesinin finansal sermayeden ¢ok daha 6nemli
oldugunu bilir ve calisanina deger verir.

Sintek’in bagarisinin arkasindaki en édnemli faktor-
lerden biri, personeline sagladig1 ¢alisma komforu
ve aidiyet duygusudur. Sintek’in basarisi, ¢aligsan-
larina verdigi biiylik degerden kaynaklanmaktadir.

Sintek tiim birimlerinde is giivenligi bilincini
yilkseltmek, sirketin is saglig1 ve giivenligi risk-
lerini kontrol etmek ve performansini daha da iyi-
lestirmek i¢in kararlilikla ¢aligmaktadir.

Firmamizin tiim ¢alisanlari, ISO 9001, ISO 14001
ve OHSAS 18001 Is Sagligi ve Giivenligi sistem
belgesine sahiptir. ISG yénetim sistemi; egitim,
bilgilendirme, denetim, iyilestirme calismalariy-
la siirekli desteklenmektedir. ISG talimatlarina
uymak, tiim calisanlarin éncelikli goérevidir. ISG
yonetimine yonelik operasyonel sorumluluk ise

The key to the success is the ability to work as a team, to
be nice to employees, to act as the principal owner of the
work, and to improve oneself.

Sintek is aware of how important human resources
are. It values its employees and knows that it is not
the company but the employees who carry out the work
and that human capital is much more important than
financial capital.

Among the most important factors behind Sintek’s
success are the comfortable working environment and
the sense of belonging that the company offers to its
staff. Sintek’s success results from the fact that it truly
values its employees.

Sintek resolutely works at all its departments to check
the company’s occupational health and safety risks, to
further improve its performance, and to raise the level of
awareness when it comes to occupational safety.

All our employees have ISO 9001, ISO 14001, and
OHSAS 18001 Occupational Health and Safety
system certificates. OHS management system is always
supported with training sessions, briefings, audits, and
improvement efforts. The primary work of all employees
is to follow the OHS directives. Our company also

sirketimizde en iist ydnetim seviyesinde temsil ve
takip edilmektedir. Tek basina bu bile konuya ver-
digimiz biiyiik énemin bir gostergesidir.

‘Caliganlar, Is Ortaklari ve Paydaglar icin Daima
Tam Guvenlik’ sloganini benimseyen Sintek, ¢ali-
san davraniglarinin degisimi, yénetim sisteminin
revizyonu, dis paydaslarla iletisimin gelistirilme-
si icin giivenlik hakkinda yerlesik diisiinceler, ku-
rum killtliriniin DNA’sin1 olusturmaktadir.

“Is saglig1 ve giivenligi calismalarinin temel ama-

c1, calisanlarin bedensel ve ruhsal biitiinligiine
zarar verebilecek olasi riskleri ortadan kaldirarak,
saglikl1 ve giivenli bir ig yeri ortami olusturmak-
tir. Ancak bu asla, sadece o igyerinin calisanlari ve
o is yerinin duvarlariyla sinirli bir yaklasim degil-
dir. Ayn1 zamanda bu ¢alisanlarin ve bu duvarlarin
otesinde, bizimle ilgili sirketleri ve o sirketlerin
calisanlarini da is ortaklarimizi da kapsamaktadir.
Kapsamalidir.

Is saglig1 ve giivenligi bir takim oyunudur. Taki-
min tiim oyuncular1 ayni hedefe kitlendigi takdir-
de basarinin gelecegi muhakkaktir. Bunun sagla-
nabilmesinin yolu, sirket icinde ve is ortaklarinda
is saghig1 ve givenligi kiiltliriniin olusturulmasi
ve yayginlastirilmasindan ge¢cmektedir.

Tam sektorlerde oldugu gibi ¢imento sektdriinde
de calisan saglig1 ve giivenligi, konularin en ba-
sinda gelmektedir. Bizde bu bilin¢le konuya 6zel
bir énem vererek, is saglig1 ve giivenliginde sifir
kaza hedefine ulasma yolunda iki énemli unsur ol-
duguna inaniyoruz.

- 11ki, is ortaminda alinmasi gereken énlemleri al-
mak, emniyetsiz durumlari ortadan kaldirmak.

. Ikincisi ise ¢aliganlarin is saghig1 ve giivenligi
yaklasimini i¢sellestirmeleri ve dikkate almalarini
saglamaya yonelik caligmalar yapmak, emniyetsiz
hareketlere engel olmak.”

Ustlendigi biitiin gdrevleri, dinamik ve girigimci
bir ruh, yenilik¢i bir bakis acis1 ve seffaflikla ye-
rine getiren bir anlayisin sembollesmis hali olan
Sintek, bu bagarisinin gergeklesmesinde yalniz de-
gildir. En basta emeklerini degere doéniistiirmede
hicbir 6zveriden kacinmayan ¢alisanlarimiz olmak
uzere, bagli ortaklarimiz ve tiim paydaslarimiz
yarattigimiz bu blyik basarinin ortagidir.

represents and follows the OHS management operational
responsibility at the highest level. Even this alone shows
the huge importance that we place on this subject.

To this end, Sintek’s motto is “Complete Safety for
Employees, Business Partners, and Shareholders At All
Times.” The DNA of Sintek’s corporate culture is based
on established thoughts on safety in order to change the
behavioral perspective of its employees, to overhaul the
management system, and to improve the communication
with external shareholders.

“The main purpose of Occupational Health and Safety
efforts is to eliminate the risks that may harm employees’
physical and mental integrity and to create a healthy
and safe work environment. However, this can never
be an approach that is limited to the borders of the
workplace and its employees. In addition to these borders
and employees, it also includes companies related to us
and those companies’ employees, as well as our business
partners. They must definitely be included.

Occupational Health and Safety is a team play. If all team
players stay focused on the sametarget, success is guaranteed.
The way to ensure this is to create an Occupational Health
and Safety culture within the company and with all the
business partners and to make it a common thing.

As is the case with all other sectors, Occupational Health
and Safety is also the cement sector’s primary issue. As
we are aware of the importance of this subject, we pay a
special attention to this and we believe that there are two
important factors when it comes to achieving the zero-
accident goal of Occupational Health and Safety efforts.

« The first one is to take the necessary measures in the
work environment and to eliminate unsafe conditions.

« The second one is to prevent hazardous actions and to
carry out certain work that will help employees embrace
and take into consideration the Occupational Health
and Safety approach.”

Sintek is a company, which is identified with the
understanding of fulfilling all the responsibilities with
a dynamic and entrepreneurial spirit, a modernist
perspective, and in a transparent manner. And we are
aware that we are not the only player contributing to
this success. All our affiliated partners, our shareholders,
and in particular our employees - who have been working
devotedly to turn their efforts into something valuable —
are partners of our huge success.
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BETON KAPLAMA; PARLAK BIR GELECEK
CONCRETE PAVEMENT : A BRIGHT FUTURE

Raymond Debroux

Belgika Wallonia Hizmetleri Yollar ve Kopriiler
Onursal Direktorii Eupav

Honorary Director of Roads and Bridges -
Public Service of Wallonia - Belgium

Beton kaplama; parlak bir gelecek: Bu bir 6nerme mi,
bir hayal mi yoksa tartismaya acik bir konu mu? “Be-
ton kaplama se¢iminin ardindaki mantik nedir?”

Bu sunum kapsaminda bes ana husus altinda bu basit
soruya bazi yanitlar vermeye caligacagim:

1. Avantajlar - sik¢a yinelenen avantajlar

- Dayaniklilik: Olmasi gereken gereklilikler

- Az miktarda yapilmasi yeterli bakim: Zararlarin éniine
gecilmesi adina bazi éneriler

2. Elegtiriler: Beton kaplamalarin siklikla maruz kal-
dig1 bir durum- Elestirilere nasil karsilik verilir?

- Rahatsiz, glriltili

- Yiikksek baslangic maliyetleri

- Cevre dostu olmamasi

3. Beton kaplamalara dair yenilemeler

4. Ozel uygulamalar: Yalnizca yogun trafige yénelik
olmayan beton kaplamalar

5. Devam eden yenilikler

6. Sonug

Beton kaplama seciminin ardindaki mantik nedir?
Son birkag aydir da goriildiigii tizere halihazirda bitim
ucuzluguyla éne cikiyor. Ayni durum asfalt kaplama
icin de gegerli. Yol yapimina dair baglangi¢ maliyetle-
ri diisiik seviyede seyrediyor. Neden beton yol? Diinya
genelindeki bircok tilkedeki zorlu ekonomik sartlar goz
oniine alindiginda beton yollar mantikli ya da amacina
uygun duruyor mu? Bu soru, yol yetkilileri ve {istleni-
ciler tarafindan yoneltilebilir. Bu soruyu konuyla ilgili
glvenilir arglimanlar sunarak cevaplamak i¢in éncelik-
le beton yollarin bilinen temel ya da yapisal avantajlari-
na kisaca deginmek yerinde olacaktir.

Concrete pavement : a bright future : is it a statement, a
dream or maybe an open point ¢

“What is the logic behind opting for concrete pavements?
I will try to give some answers to this simple question in
this presentation with five principal points :

1. Advantages - most usually quoted
- Durability : The requirements that must be
- Low maintenance : Some recommendations to prevent
damages
2. Criticisms: Most often done to the concrete pavements
- How to answer ¢
- Uncomfortable, noisy
- High initial costs
- Environmentally unfriendly
3. Renovation of concrete pavements
4. Special applications: concrete pavements not only for
heavy traffic
5. Ongoing Innovations
6. Conclusion

What is the logic behind opting for concrete
pavements?

At present and since several months bitumen is
cheap. And so are the asphalt pavements. Initial costs
to build a road are low. Why opting for a concrete
road? Is it reasonable or relevant considering the
difficult economic circumstances in many countries
around the world ¢ The question can be put by road
authorities and by contractors. To answer this question
and to provide relevant and credible arguments, it is first
useful to briefly remind the well known fundamental or
intrinsic advantages of concrete roads.

1.AVANTAJLAR

Bu anlamda sikca yinelenen avantajlar arasinda su-
nulan dayaniklilik, uzun émiir ve az miktarda ya-
pilmas1 yeterli olan bakim gelmektedir. Ancak bu
hedefe ulasilmas: i¢in birtakim temel gerekliliklere
mutlak surette itibar edilmesi de gerekir.

1.1. Basta dayaniklilik konusu geliyor

- Beton bir yol, sert bir yapiya sahiptir. Trafik yiikleri
altinda seklinin bozulmamasi a¢isindan tiim tabakasi
yiiksek kalitede olmalidir. Ve bu da yol yiizeyi, temel
katman ve alt temel katman gibi farkl1 katmanlar al-
tindaki alt zeminden baglar:

- Gerekli olmas1 halinde yiiksek tasima kapasitesi
saglanmasi acisindan zemin degistirilir ya da sag-
lamlagtirilir. Ornek: Bel¢ika’'daki tinli topraklar; hali-
hazirda uygulamada olan kire¢ uygulamasi bilhassa
etkilidir.

- Yol tasarimi dikkatlice yapilmalidir:

- Bir beton yol yapisina entegrasyonlar: dikkate ali-
narak mevcut materyallerin (tas ve kuma yonelik)
ozelliklerinin belirlenmesi.

- Beton karigiminin, gerekirse kapsamli ciddi bir test
esliginde, incelenmesi.

- Diigiik bir su-cimento orani beraberinde yeterli
miktarda ¢imento (Belgika’'da karayollar i¢in beton
karisimi minimum 400 kg / m*'tiir).

- Yol yapisi tasariminin miimkiin oldugunca hatasiz
olmasi gerekir:

- Farkli katmanlarin kalinlig:

- Beton kaplama altindaki aginmaz baglant1 katmaninin
varlig1

- Yapinin drenaji

- Beton dékme sirasinda:

- Kayar kalipli beton finiserleri i¢in yollarin kalitesi
- Diizey yataylik kontrol sistemlerinin dogrulugu ve
guivenilirligi

- Kompaksiyon etkinligi (etkin beton vibrasyonu)

- Taze beton korumas: (gerekirse 1s1 yalitimiyla kiir
maddesi ya da daha fazlasi)

Tim bu sartlar mutlaka baglangi¢ maliyetlerine etki
edecek olup ayni zamanda asfalt kaplamalara kiyasla
beton kaplamalar i¢in olumsuz goziikebilir. Teorik
acidan asfalt yollarin onarilmasinin ya da saglamlag-
tirilmasinin daha kolay oldugu da sdyleniyor.

Ancak bu sartlar, beton kaplamaya uygulandiginda
ortaya agir ve yogun trafige cok uygun oldukc¢a sag-
lam bir yap1 ¢ikiyor.

1.2. ikinci husus: az miktarda bakim
Simdiye dek aktarilanlar i¢in “beton yollarin aligi-

1. ADVANTAGES

The most usually quoted advantages are : the durability
or the long lifetime, and the low maintenance. But
to reach this goal some basic requirements must be
absolutely respected.

1.1. First for the durability

- A concrete road is a rigid structure. It must be of high
quality over its entire thickness so as mnot to deform
under traffic loads. And this starts with the subgrade
under the different layers : pavement, base layer and
sub-base layer.

- If necessary, the soil will be replaced or stabilized so to
have a high bearing capacity. Example loamy soils in
Belgium, where a lime treatment, carried out in place, is
particularly effective.

- The road design will be rigorous

- Determining properties of available materials (for
stones and sand) with the focus on their integration in a
road concrete structure.

- Study of the concrete mix, with if necessary the
realization of a real - full scale - test.

- A sufficient cement quantity ( in Belgium, concrete mix
for highways: minimum 400 kg / m®) in combination
with a low water-cement ratio.

- Road structure design as accurate as possible:

- Thickness of the different layers

- Presence of non-erodible link layer under the concrete
pavement

- Drainage of the structure

- When concreting :

- Quality of runways for the slip-form pavers

- Accuracy and reliability of level control systems

- Compaction efficiency (effective concrete vibration)

- Protection of fresh concrete (curing compound or more
with thermal insulation if needed )

All these requirements will certainly influence the initial
costs and can be appreciated as unfavorable for concrete
pavements compared to asphalt pavements. A priori it
is also said that asphalt roads are easier to repair or
reinforce.

But the result of applying these requirements to the
concrete pavement is a very solid structure, well suited to
heavy and intense traffic.

1.2. Second aspect : low maintenance

What has been said could be called “traditional good
aspects and benefits of the concrete roads” but to be
practical, it is good to give some recommendations to
prevent and avoid damages, minimize maintenance
costs, ensure the sustainability. Here are some examples.
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lagelmis iyi yénleri ve faydalar1” denebilir. Fakat
gercekci olunmasi adina zararlarin éniine gececek,
bakim maliyetlerini en aza indirgeyecek ve siirdii-
rebilirligi saglayacak bazi dnerilerde bulunulmasi
yerinde olacaktir. Bu anlamda birka¢ 6rnege g6z
atalim.

- Bilhassa beton kaplamanin hemen altindaki taba-
kanin asinabilir bir tabaka olmasi halinde ortaya
¢ikan bir durum olan beton kirilmasi, beton yolla-
ra dair tehlikeli ve sonucu pahali bir bozulma ni-
teligindedir. Iste bu yiizden Belcika’'da her zaman
betonun altinda 5 ila 6 cm’lik bitiimlii bir tabaka
bulunmasi istenmektedir.

- Siirekli donatil1 beton bir yol kaplamasinin yapimi
sirasinda 7/24 araliksiz calisilmasi énem arz eder.
Yapimda gosterilen dikkate ragmen bir is giinil so-
nunda ortaya konulan insaat derzlerinin her daim
olasi eksik yanlari s6z konusudur: Betonun sikis-
tirillmasi ve sallanmasina dair zorluk, sikintili bir
konu olan diigiik kalite diizgiinliik ve sicak hava ne-
deniyle olusabilecek patlama riski.

- Kaplamanin “tasarimi”: Koéselerden kacinilmasi;
bunlar ayni zamanda hasarin hizla meydana gelebi-
lecegi zayif noktalardir.

- Kaplamanin bitirilmesinde siirekli donatil1 beton
yol kaplamasi ankraj dayanaklari icin son hareketler
her zaman bir degradasyon kaynagidir.

- Suyun yol yapisinin ic¢ine sizmasinin minimize
edilmesi i¢in baglantilarin mithiirlenmesinin ve bu
s1zint1 6nleyici ara¢larin bakiminin saglanmasi.

Bu sartlar da baglangi¢ maliyetlerine etki etmekte-
dir. Maliyet problemine birazdan deginecegiz. Fa-
kat sonug olarak beton kaplamanin ana 6zelliklerini
vurgulamakta hakliyiz:

- Siirduirebilirlik (40 yil1 agkin bir siiredir kullanim-
da olan ve halen iyi durumda olan Belcika'daki sii-
rekli donatili beton yol kaplamasina sahip karayol-
lar1.)

- Az miktarda bakim

Asagidakiler kanaliyla saglanan giivenlik hususunu
da ekleyebiliriz:

- Iz birakmama

- Zaman icinde kayma direncinin devam ettirilmesi
- Ufak ¢apli trafik karigikliklarina sebep olsa da daha
fazla giivenlik saglayan bakim islemleri.

2. ELESTIRILER

Beton kaplamalarin baslica faydalarini ve bu fayda-
larin zaman icinde devam ettirilmesi adina gerekli
olan bazi sartlar1 hatirlatmis olduk.

Peki o halde beton kaplamalara sik¢a yoneltilen
elestiriler nelerdir?

- The “punch-out “ is an expensive and dangerous
deterioration of concrete roads, which occurs
particularly when the layer immediately beneath
the concrete pavement is erodible. That is why in
Belgium the presence of a 5 to 6 cm bituminous layer
below the concrete is routinely required.

- It is important, during the construction of a
continuous reinforced concrete pavement to work
without any interruption, 24/7. The construction joints,
realized at the end of a work day are always possible
weaknesses despite the care taken to realize them :
difficulty to compact and vibrate the concrete, lower
quality of evenness, which is a source of discomfort,
risk of bursting by hot weather.

- The “design” of the pavement : avoiding the corners;
those are also weak spots where damage can quickly
occur

- For CRCP anchor abutments to finish the pavement.
The end movements are always a source of degradation.
- Ensuring sealing joints and maintenance of the seals
to minimize water getting into the road structure.

These requirements also influence the initial costs. We
will talk about the cost problem in a few moments. But
in conclusion we are right to highlight the essential
qualities of concrete pavement :

- Sustainability ( highways with CRCP in Belgium
which have more than 40 years and still have a good
level of service.) - Low maintenance We can add the
safety coming from :

- Lack of rutting

- Maintaining of the skid resistance over time - Little
traffic disturbances induced by few maintenance
operations and therefore

more safety.

2. CRITICISMS
We have reminded the hmain benefits of the concrete
pavements and some requirements to keep these
benefits over time.

And therefore what are the criticisms most often uttered
to concrete pavements ?

Some examples :

- They are rather uncomfortable, loud and noisy. Their
initial costs are higher.

- The cement is a major producer of CO, and so
concrete pavements do not really respond to the
growing environmental concerns.

2.1. First : the comfort.
2 aspects are important for a good ride comfort both
for users and for residents:
- A good evenness that will be achieved by ensuring the

Ornegin;

- Beton kaplamalar oldukca rahatsiz ve giriltiili-
dur.

- Baslangi¢ maliyetleri daha yiiksektir.

- Cimento, CO,’nin ana reticisi niteliginde oldu-
gundan beton kaplamalar artan cevre sorunlarina
pek de yanit vermemektedir.

2.1. Ik olarak: rahatlik.

Gerek kullanicilar gerekse sakinler i¢in iyi bir siiriis
konforu saglanmasi agisindan 2 husus énem arz et-
mektedir.

- Kayar kalipli beton finiserlerin her iki tarafinda-
ki yollarin kalitesinden ve tabii ki malzeme kali-
tesinden (yeterli giicte kayar kalipli beton finiser,
kilavuzluk sistemlerinin performansi, siiper bir
diizgiinlestirici cubuk kanaliyla yiizey finisaj1) emin
olunarak elde edilecek iyi bir diizgtinliik.

- ikinci durum: Birkag parametrenin etki ettigi yii-
zey dokusu:

- Betondaki taslarin ¢ap:r maksimum 20 mm olmali-
dir ve belki de kiiclik capli taslarin yiizeye ¢ikmasi-
na izin veren titresim esliginde 4/6 agregalik artisla
diizgiin bir doku kazandirilir.

-Yiizey kaplama ya da yiizey diizleme: Belcika’da en
iyi sonu¢ kimyasal goriiniir agregali betonla elde
edilir fakat bu islem biiyiik bir titizlik gerektirir:

- Kimyasal tepkime o¢nleyici sikildiginda homo-
jenlik

- Cok dogru bir dozajlama

- Spreyleme islemi sonrasinda koruma i¢in derhal
kullanilmak iizere bir plastik levha

- Harci kazimaya yoénelik fircalama siiresi beton
sertlesme olusumu sirasinda belirlenir,

Iklim kogullarinin etkisi de oldukca fazladir. Fir-
calama isleminin siiresi ve yogunlugu, geleneksel
kumlu nokta testiyle denetlenen istenilen dokunun
elde edilmesi icin diizgiince belirtilmelidir.

Iste tiim bu sartlar yerine getirildiginde akustik
testlerle elde edilen sonuglara bazi 6rnekler. Sonug
olarak konfor ve giivenlik modern beton yol yiizey-
leri konusunda sorun olmamalidir. Diizgiinliik ve
kayma direncinde miikemmel performanslar kesin-
likle miimkiindir.

2.2. Maliyetler

Simdi de beton kaplamalarin maliyetleri konusuna
g0z atalim. Yatirim maliyetleri tilkeden tilkeye degi-
siklik gosterebilir. Daha 6ncesinde de sdyledigimiz
gibi uzun kullanim siiresi ve diigiik bakim ihtiyaci
normalde beton kaplama sec¢iminin baglica sebep-
lerinden olmustur. Bu giiniimiizde halen gecerli
bir durumdur ¢linkii bunlar hem pozitif bir yasam

quality of the runways on both sides of the slip-forms,
also by the quality of the material (sufficient slip-
form power, performance of guidance systems, surface
finishing by a super smoother beam )

- Second aspect : the surface texture which is also
influenced by several parameters :

-The stones in the concrete should have a maximum
diameter of 20 mm, maybe also with an increase of
aggregates 4/6 along with the vibration allowing the
small diameter stones to rise to the surface, giving a
fine texture.

-Surface treatment or surfacing : in Belgium the best
result is obtained with the chemical exposed aggregates
but this process requires great care:

- Homogeneity when spraying the retarder

- Very accurate dosing

- Plastic sheet to protect immediately after spraying

- The brushing time to strip the mortar will be
determined in function of the evolution of the concrete
hardening, the climatic conditions also have a great
influence. The time and intensity of brushing should be
properly specified in order to obtain the desired texture,
which is controlled by the traditional sandy spot test.
Here are some examples of results with acoustic tests
when all these conditions are met. In conclusion,
comfort and safety shouldn’t be a concern for modern
concrete road surfaces. Excellent performances in
evenness and skid resistance are definitively possible.

2.2. Costs

And now what about the costs of concrete pavements
? The investment costs may differ from one country to
another. We have said before that the long life time and
the low maintenance needed have traditionally been
the main reasons to choose a concrete pavement. This
is still the case in a nowadays’ approach because these
are the characteristics that result in both a positive
life- cycle cost analysis and life-cycle assessment.
In other words concrete is chosen for economic and
environmental reasons.

Life-cycle analysis :

Each case, each project is of course a special case and
many factors must be considered: economic conditions,
prices of raw materials, labor, traffic conditions, etc.,
etc.

Two examples from Belgium:

- About the costs : A comparative study carried out
in the Walloon Region in 1999. It was an economic
comparison between 4 pavements in CRCP and 2
asphalt pavements on the basis of a life-cycle cost
analysis, with essentially initial costs, maintenance
scenarios. The concrete structure starts to become more
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doéngiisii maliyet analizi hem de yasam doéngiisii
degerlendirmesiyle sonuglanan &zelliklerdir. Diger
bir deyisle beton, ekonomik ve ¢evresel sebeplerden
dolay1 tercih edilir.

Kullanim siiresi analizi:

Her durum ya da her proje tabii ki kendine 6zgii bir
durumu teskil eder ve bu anlamda bircok etken g6z
éniinde bulundurulmalidir: Iktisadi durumlar, ham
maddelerin fiyatlary, is giicii, trafik durumlar vb.

Belgika'dan iki érnek:

- Maliyetler hakkinda: 1999’da Valon Bélgesinde ya-
pilan karsilastirmali bir ¢alisma. Bu calisma, temel
baslangi¢c maliyetleri ve bakim senaryolar egliginde
bir kullanim siiresi maliyet analizi bazinda siirekli
donatil1 beton yol kaplamasindaki 4 kaplama ve iki
asfalt kaplama arasindaki iktisadi durumun karsi-
lagtirmasini konu edinmisti. Beton yapi, en erken 7.
yilda en gec 14. yilda daha avantajli olmaya baslar.

- Tkinci 6rmek: Anvers cevre yolu projesi: 31 Mayis
1969 tarihinde Anvers sehri ¢evresindeki Cevre Yolu
“R1” trafige acildi. En yeni tarihli rehabilitasyon ¢a-
ligsmalar1 1976 ila 1977 arasinda yapildi. O vesileyle
cevre yolunun bazi bolumleri 7 trafik seridine sahip
olacak sekilde genisletildi. Hizmete girmesinin ar-
dindan gecen 35 yil sonunda R1 iizerindeki maksi-
mum trafik yogunlugu giinlitk 200000 araca yakla-
siyor ki bu da yolu Avrupa’daki en ¢ok gidis gelis
yapilan otoyol baglanti yollarindan biri yapiyor. Bu
durum bu otoyolun tam anlamiyla yapisal bir rehabi-
litasyona tabi tutulmas: yoniindeki ihtiyaci ortaya ¢1-
kardi. Asil cevre yolu iizerindeki yeni kaplamaya y6-
nelik olarak kullanilacak yeni kaplama yapist tiiriine
iligkin kapsamli bir karsilastirma ¢alismasi yapildi.
(Asfalt kaplama ile siirekli donatili beton yol kapla-
mas1 karsilagtirmasi) 1k etapta, bir kullanim siiresi
maliyet analizi yapildi. Bu analiz, siirekli donatili be-
ton yol kaplamasini asfalt kaplamaya kiyasla kismen
daha iyi oldugunu ortaya koydu.

Kullanim siiresi degerlendirmesi:

Kullanim siiresi degerlendirmesi, dirtinlerin ya da
uriin sistemlerinin potansiyel c¢evresel etkilerinin
kapsamli sekilde degerlendirilmesinde yaygin olarak
kullanilan standart bir yéntemdir. Uriin kullanim sii-
resine dair tim cevresel durumlar géz éniinde bu-
lundurulur.

Beton kaplamayla ilgili birka¢ unsur ya da argiiman:
- Yaygin bir iddiaya gore bir ton ¢imento uiretimi bir
ton CO,’ye esit miktarda bir emisyon ortaya ¢ikariyor.
Yol yapimina gelindiginde durumun daha olumlu bir

advantageous at the earliest in the 7™ year and at the
latest in the 14th year.

- Second example : The Antwerp ring project

On May 31, 1969 the Ring Road “R1” around the city
of Antwerp was opened to traffic.

The most recent rehabilitation works were executed
between 1976 and 1977. At that occasion some areas
of the ring road were widened up to 7 traffic lanes.
After 35 years of service, the maximum traffic intensity
on the R1 is nearing 200000 vehicles per day, which
makes it to one of the most trafficked motorway links
in Europe. This situation has led to the need for a
complete structural rehabilitation of this motorway.
For the new pavement on the actual Ring Road a
thorough comparative study was made of the type
of new pavement structure to be used, i.e. asphalt
pavement versus continuously reinforced concrete
pavement (CRCP). At first a Life Cycle Cost Analysis
was carried out. This analysis gave to CRCP an overall
score that was slightly better than to an asphalt
pavement.

Life-cycle assessment :

Life-cycle assessment is a standard method widely used
to assess comprehensively the potential environmental
impact of products or systems of products. All
environmental aspects of the product life cycle are
taken into account.

Just a few elements or arguments about concrete
pavement :

- A common assertion is that the production of one ton
of cement results in the emissions equivalent to one ton
of CO,.

For road building the situation is more favorable
because much use is made of blended cements such as
Portland fly ash cement or blast furnace slag cement.
In the cements part of the clinker is replaced by fly ash
or blast furnace slag and it is precisely the production
of clinker that is costly in energy and that also releases
the most CO.,

- Concrete is an inert material that can be 100%
recycled in road bases and sub-bases made from
unbound or bound aggregates, lean concrete or roller
compacted concrete.

- The potential environmental impact due to traffic
load can be up to 100 times more than the one due
to construction and maintenance together. Thus, the
largest and most effective reduction in environmental
impact is to be made during the road life time. Even
with small differences in fuel saving between pavements
types, the overall difference between concrete and

hal aldigina sahit olunuyor. Cinkii daha ¢ok Port-
land ucucu kiillii ¢cimento ya da yiiksek firin ciiruf
cimentosu gibi katkili cimentolar kullanildig1 gori-
liyor. Cimentolarda, bir kisim klinkerin ugucu kiil
ya da yiiksek firin clirufu ile degistirildigi ve enerji
acisindan masrafli olan ve en ¢ok CO,agiga c¢ikaran
unsurun kesinlikle klinker tiretiminden kaynaklandi-
g1 goriiliiyor.

- Beton, bagsiz ya da bagh agregalar, diisiik dozajli
beton ya da silindirle sikigtirilmis betondan yapilma
yol temelleri ve alt temellerde %100 geri dontistiirii-
lebilir atil bir malzemedir.

- Trafik yiikii nedeniyle ortaya cikan potansiyel cev-
resel etki, yapim ile bakim islemlerinin birlikte yol
acacagl etkiden 100 kata kadar daha fazla olabilir.
Dolayisiyla cevresel etkiye dair en biliyiik ve en etki-
li azaltma, yolun kullanim 6mrii sirasinda meydana
gelecektir. Kaplama tiirlerinde yakit tasarrufu anla-
minda kii¢iik farkliliklar olsa da beton ile asfalt yollar
arasinda 6nemli bir fark olabilir. Bu konuda Kanada,
Isveg, Ingiltere, Japonya, Teksas ve MIT tarafindan
bircok calisma yuriitilmistir.

Yogun trafik yiikleriyle ilgili tiim ¢aligmalar ve aras-
tirmalar, yaklasik %1 ila %6 arasinda olmak {izere
yakit tiiketiminin asfalt kaplamalara kiyasla beton
kaplamalarda daha diisiik oldugunu ortaya koyuyor.

Kaplamalarin kullanim siiresi zarfinda tiiketim tasar-
ruflar1 ve CO,azalislan tatmin edici. Kimi zaman bu
bakis acis1 bir lobici arglimani gibi takdirle karsilan-
maktadir. Yine de arastirma projeleri ve sonug bildir-
geleri ¢cok ciddi kurumlar tarafindan yapilmaktadir.

3.YENILEME

Beton kaplamalarin yenilenmesi konusuna geldigi-
mizde ise bazi bilinen teknikleri kisaca hatirlatmak
isterim.

- Sese dair iyi bir konfor seviyesi icin kayma direnci
dahil olmak iizere yiizey ozelliklerinin eski hallerine
getirilmesi adina yapilan taglama ve 6giitme islemleri
- Cok fazla yiikselti probleminin olmadig1 durumlar-
da; beton bir kaplamanin mevcut bir yol izerine insa
edildigi iist kaplama teknigi avantajli bir kullanim
sunabilir: Kaplama yapis1 6nemli &l¢iide gelistirilip
boylelikle isin trafik {izerindeki etkisinin en diisiik
seviyeye indirilmesi saglanir. Bu sekilde ¢cok sayida
dogal kaynak korunmus olur.

- Gerekli beton onarimlari sonrasinda yiizeye yapila-
cak hizli ve etkili bir yenileme calismasi icin asfalt
bir yiizey tabakas: konulmasi ilging¢ olabilir. Bu an-
lamda bitiim de bircok ceside sahiptir.

asphalt roads can be significant. Several studies have

been made on this subject by: Canada, Sweden, UK,
Japan, Texas, MIT.

All studies and researches, related to heavy traffic
loadings, lead to the conclusion that fuel consumption
is lower on concrete pavements to asphalt pavements
in a range from about 1 to 6%. Over the life time
of pavements the consumption savings and CO,
reductions are substantial. Sometimes this point of
view is appreciated like a lobbyist gadget. The research
projects and the conclusions have nonetheless been
carried out by very serious institutions.

3.RENOVATION

What about the renovation of concrete pavements? I
briefly remind some well known techniques:

- Grinding, milling to restore the surface characteristics
including skid resistance, for having a good acoustic
comfort

- If there are not too many level problems, the overlay
technique — where a concrete pavement is built upon
an existing road - can be advantageously adopted:
the pavement structure is significantly enhanced,
minimizing the impact of work on the traffic. In that
way, a lot of natural resources are saved.

- For a quick and efficient renovation of the surface,
after the necessary concrete repairs, laying an asphalt
surface course can be interesting, bitumen also having
a lot of qualities.

£EUPAVE
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4. 0ZEL UYGULAMALAR VE FAYDALAR

- En sonunda yogun trafigin s6z konusu oldugu déner
kavsaklara, otobiis, tramvay ve bisiklet yollarina, koy
yollarina ve bir dizi 6zellige (baskili beton, goriiniir
agregalar) ve renklere sahip kentsel projelere yonelik
slirekli donatili beton yol kaplamasi gibi tiim 6zel be-
ton kaplama uygulamalarindan bahsedebiliriz.

- Beton yollarin faydalar tiinellerde cok daha iyi g6-
riliir. Yangina dayaniklilik genel emniyet hususuna
ekstra bir katk: niteligindedir.

- Betonun beyazlik derecesi ya da ytiiksek 1s1k yansi-
tirhginin gesitli avantajlari mevcuttur. Ornegin bu
durum kiiresel 1sinmanin etkisini azaltir.

5. YENILIKLER
Glntimiizde halen beton kaplamaya ilgi vardir. Buna ka-
nit olarak her daim devam eden yenilikleri gosterebiliriz.

Baz1 6rnekler:

- Stirekli donatili beton yol kaplama par¢alanmasinin
daha iyi sekilde kontrol edilebilmesine dair yakin za-
manli bir arastirma, 40 cm {izeri (4 cm derin - mesafe
1.2 m) diizenli yanal bir dilme yapilmasini beraberin-
de getirmis olup ortaya ¢ikan sonug ise inkar edile-
meyecek sekilde belirgindir.

- Beton kirilmasi riskinin azaltilmas: i¢in bir beton
kaplamada celik takviye ile fiberlerin bir araya geti-
rilmesi ve catlak genisligine dikkat edilmesi.

- Taze beton iizeri taze beton; iki katmanli betonun
tasarlanip ortaya konmasi: Ust tabakaya gosterilen
O0zen kesinlikle mitkemmel yiizey 6zellikleriyle so-
nuclanir. Hedefler arasinda alt tabakada geri kazanil-
mis malzemeler kullanilmasi da vardi. Bu secenekte
cok dikkatli olmaliyiz.

Iki tabakadaki taglar aymi 6zelliklere sahip olmaya-
caktir (6rnegin 1s1l genlesme acisindan). Bu kaplama-
nin se¢ilmesi 6ncesinde boyle bir secenegin gecerli-
liginin teyit edilmesi adina mutlaka baz1 arastirma-
larin yapilmasi gerekmektedir.

- Hava temizleyici yiizeyler yaratilmasi icin st ta-
bakada titanyum dioksitli (TiO,) iki tabakali beton
kullanilir. Yapilan deneyler, kirlilik hususunda bu
teknik se¢imin avantajli oldugunu teyit etmektedir.

6. SONUC

Size beton kaplamanin faydalar1 sorulmas: halinde
ya da beton kaplamalarin kabul edilemez dezavantaj-
lan ve eksiklikleri oldugunu savunan argiimanlarla
karsilagmaniz durumunda; artik istenilen ihtiyaglara
bilhassa iyi sekilde yanit verebilecek yiiksek kaliteli
bircok projenin tasarlanmasinin kesinlikle miimkiin
oldugunu soyleyebilmenize yardimci olacak tiim bil-
gilere sahip oldugunuzdan eminim.

4. SPECIAL APPLICATIONS AND BENEFITS

- We can finally mention all the special applications of
concrete pavement such as the CRCP for roundabouts
with heavy traffic, for bus lanes, tramways, cycle
paths, rural roads, urban projects with a wide range
of textures (printed concrete, exposed aggregates) and
colors.

- The benefits of concrete roads are even more real in
tunnels. The fire resistance is an extra contribution
to the overall safety.

- The albedo or high light reflectivity of concrete
has several advantages. For instance it reduces the
global heating effect.

5. INNOVATIONS
Interest in the concrete pavement is still present. For
proof, innovations are always ongoing.

Examples in some words:

- A search of better control of cracking of the CRCP
has recently led to make a regular lateral sawing
over 40cm (4cm deep - distance 1.2m ) and the result
is undeniably acquired

- Combining steel reinforcement and fibers in a
concrete pavement, focusing on crack width, to
reduce the risk of punch-out

- The design and realization of two-layer concrete,
fresh on fresh: The cares that are provided to
the upper layer give certainly excellent surface
characteristics. One of the objectives was also to
use recycled materials in the lower layer. We must
be very careful with this option. The stones in the
2 layers will not have the same characteristics (for
example in terms of thermal expansion). Before
choosing this pavement, studies should absolutely be
conducted to confirm the validity of such an option.
- The two-layer concrete with TiO, (titanium dioxide
use in the top layer, to create air purifying surfaces.
Experiments confirm the advantage of this technical
choice as regards

pollution.

6. CONCLUSION

If you were ask about the benefits of concrete
pavement, if you were faced with arguments that
concrete pavements have unacceptable disadvantages
and defects, I am sure we have all information
available to respond that it is definitely possible to
design various projects of high quality, that respond
particularly well to the expressed needs.
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Tamer islek
ISG Koordinatorii / HSE Coordinator
Sintek

SAGLIGINI KORU, ISINI KORU!

PROTECT YOUR HEALTH, PROTECT YOUR WORK!

Isci Saghig ve Is Giivenligi, sektériin yap: taglarini
olusturan firmalar icin en énemli konular arasinda
yerini almaktadir. Sintek olarak, tesislerimizde ve
santiyelerimizde meydana gelebilecek tehlikeler
tanimlanmis, yapilan analizler sonucunda elde edi-
len bilgiler 1s181nda olusabilecek kayiplar: azaltma
yolunda firmamiz biiyiik adimlar atmis, kendi alan-
larinda uzman yénetici ve ISG mithendisleri ile tiim
tesislerinde profesyonel yaklasimi hedeflemistir.

Devam etmekte olan Sivas Votorantim Cimento ve
Limak Anka Cimento Fabrikas1 santiyelerimizde, Te-
mel Isci Sagligi ve Is Giivenligi Egitimlerini én plan-
da tutan sirketimiz her birinde 50m¥lik giinimiiz
teknolojilerini kullanarak Egitim Salonlar1 kurmus,
“bilgi, beceri, teknik, sosyokiiltiirel ve temel ISG egi-
timlerinin” personellerine ulagmasini saglamistir.
Egitimlerimizin meyvelerini toplamakta gec¢ kalma-
yan sirketimiz Mayis 2015’te baslayan ve yapimina
devam edilen Sivas Votorantim Cimento Fabrikasin-
da 1,5 milyon adam/saat is kazasiz ¢aligsma basarisi
gostererek Is Giivenliginde sektériin énciisii olma
yolunda emin adimlarla ilerlemektedir.

Occupational Health and Safety is among the most
important subjects for companies, which are the
building blocks of the sector. At Sintek, we identified
the potential hazardous situations at our plants
and construction areas, took big steps towards
minimizing the potential losses in the light of the
information obtained through analyses, and aimed
at a professional approach at all our plants together
with our managers and OHS engineers, all of whom
are experts in their fields.

Prioritizing Fundamental Occupational Health
and Safety training sessions in its ongoing Sivas
Votorantim Cement and Limak Anka Cement
Factory construction areas, our company established
50m?-training halls at each of them using modern
technologies and provided its staff with “knowledge,
skill, technical, socio-cultural, and fundamental OHS
training sessions.” It did not take us long to reap the
fruits of our efforts regarding the training sessions.
Having managed to achieve 1.5 million man/hour
work without any occupational accidents at its Sivas

Sadece {iilkemizin yasa ve standartlarina bagh
kalmaksizin tim tesislerimizde, icerik a¢isindan
zengin, kontrol formlar: ve talimatlarla beslenmis
Saglik ve Giivenlik Plani olusturulmus, bu plan
dahilinde tiim ISG Sistemlerini tek elden takip
etme basarisi gosterilmigtir.

Giinliik Faaliyetler Kapsaminda;

+ Calisma izinleri imzalanmadan ise baslanmaya-
caktir.

- 1SG birimi giinliik olarak is akisini takip eder,
ilgili aksiyonlar1 hayata gecirir.

- Is Girig Egitimleri verilmeden igbas1 yaptirilma-
yacaktir.

Ise baslamadan 6nce isbasi konugmasi (Toolbox)
egitimler verilecektir. Isbasi konusmasi (Toolbox)
egitimlerin stiresi 15 dk’y1 gecmeyecektir. Bu egi-
timlerin igerikleri aylik olarak hazirlanip her ayin
ilk haftas1 mail yoluyla is sahibine bildirilip uy-
gun goriilmesi sonucu egitimlere baslanacaktir.

- Diizeltici 6nleyici faaliyet aksiyonlar1 tiim cali-
sanlar tarafindan uygulanacaktir.

- Ramak kala ve tehlike bildirim aksiyonlar icin
kutular yapilacak ve tiim ¢alisanlar tarafindan uy-
gulanacaktir.

- Agiklik ve bosluk kontroli,

- Tim diisme riski bulunan alanlara giivenli alan
belirleme sistemi kurulacaktir. (Hard Bariyer, Soft
Bariyer),

- Tanimlayici ve uyarici levha takibi,

- Trafik giivenligi ve santiye i¢i tehlikeli durum-
larin

tespiti,

- Kisisel koruyucu donanim kullanim takibi,

- Ozel igler kapsaminda alinmasi gereken tedbirler
(Ytksekte calisma, Elektrik vb.),

- Saha icindeki kimyasallarin tespiti ve MGBF
formlarinin hazirlanmasi,

- Saglik, giivenlik planinda islenen giinlik tutul-
masl

gereken formlarin takibi yapilacaktir.

Haftalik Faaliyetler Kapsaminda;

+ Ahsap merdiven ve korkuluklarin kontrolil giin-
luk

yapilacaktir. Metal merdivenlerin kontrolleri 3
gilinde bir yapilacaktir. Kontrol kartlarindaki tali-
mat ve diizeltmeler uygulanacaktir.

« Tertip-Diizen kontrolil yapilacak ve ilgili formu
doldurulacaktir.

+ Kimyasal depo kontrolii ve ilgili formun doldu-
rulmasi,

« CE belgeli Kisisel Koruyucu Donanimlar kullani-
lacaktir. KKD Kullanimi kontrolil yapilarak, KKD

Votorantim Cement Factory whose construction
started on May 2015 and is still on going, our
company is taking firm steps to become the leading

company in the sector when it comes to occupational
safety.

Acting in accordance with other laws and standards
in addition to that of our country, we created a rich
Health and Safety Plan improved with inspection
forms and directives at all our plants and managed
to follow all OHS Systems from a single point under
this plan.

Within the Daily Activities;

« Employment does not start without the signing of
work permits.

« The OHS Department follows the work flow on a
daily basis and carries out the relevant actions.

One cannot start working before receiving
the employment training sessions. Prior to the
employment, toolbox training sessions are offered.
Toolbox training sessions do not last more than
15 minutes. Contents of these training sessions are
prepared on a monthly basis and notified to the
employer via e-mail on the first week of every month.
If deemed suitable, training sessions start.

- Corrective and preventive actions will be performed
by all employees.

- Boxes are made for near-miss and danger notice
actions, and these will be performed by all employees.

SINTEK
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Kullanimi Saha Kontrol formlarinin doldurulmasi.

- Santiye calisma sahalarinda konulmas: planlanan
ramak kala kutular: haftada 3 kez kontrol edilerek
yazilmis kartlarin aksiyon alimi saglanacak, aksiyon
plani is sahibine sunulacaktir.

« Saglik giivenlik planinda islenen ilgili birimler ta-
rafindan (Makine, Elektrik birimi vb.) haftalik tutul-
masi gereken formlarin takibi yapilacaktir. (Bu form-
lar Saglik ve Giivenlik Planinda Belirtilecektir.)

Aylik Faaliyetler Cercevesinde;

« Her ayin ilk haftasi bitmeden sahada aylik renk
kodu uygulamasina ge¢ilmesinin saglanmasi

Bu kapsamda; asagida belirtilen kontroller saglik
ve giivenlik planinda belirtilen formlar ile kayit
altina alinacaktir. Ekipman listesi is sahibine ayda
bir sunulacaktir.

- Kaldirma ekipmanlari (sapan, zincir, caraskal,
vb.) (ISG Birimi tarafindan)

- Elektrikli el aletleri ve seyyar elektrik kablolar:
(Elektrik Birimi Tarafindan)

- Emniyet kemerleri (ISG Birimi Tarafindan)

- Kompresér ve basingli kaplar (Makine Birimi Ta-
rafindan)

- Jeneratorler (Elektrik Birimi Tarafindan)

- Elektrik panolar: (Elektrik Birimi Tarafindan)

+ Aylik rapor hazirlanmasi ve is sahibine sunul-
masl

+ Gunliik raporun hazirlanmasi is sahibine sunul-
masl,

« Aylik Ambulans Kontrol formlarinin hazirlan-
masl ve is sahibine sunulmasi,

+ Revir kayit defterinin kayitlarinin 15 giinde bir
is sahibine sunulmasi,

- Spaces and gaps are checked.

- A Safety Area Determination System is installed in
all areas where there is a risk of fall (Hard Barrier,
Soft Barrier).

- Descriptive and cautionary sign boards are followed.
- Traffic safety and hazardous situations in
construction areas are identified.

- Personal protective equipment usage is followed.

- The necessary precautions regarding private work
are taken (working at height, electricity etc.).

- In-site chemicals are identified and material safety
data sheets are prepared.

- Forms required to be kept daily and recorded in the
health safety plan are followed.

Within the Weekly Activities;

« Wooden stairs and railings are checked on a daily
basis. Metal stairs are checked every three days.
Inspection cards are fulfilled.

« Neatness and orderliness are checked and the
relevant form is filled out.

« Chemical storage is checked and the relevant form
is filled out.

« CE marked personal protective equipment is used.
PPE usage is checked and the Site Inspection Form
regarding the PPE usage is filled out.

« Near-miss boxes planned to be placed in construction
areas are checked three times a week and action
is taken regarding the filled out cards. Finally, the
action plan is submitted to the employer.

« Forms required to be kept weekly by the relevant
departments (Machine, Electricity Department etc.) and
recorded in the health safety plan are followed. (These
forms will be stated in the Health and Safety Plan)

« Egitim Kayitlarinin ¢arsaf listelerinin hazirlan-
masl ve is sahibine sunulmasi,

» Yangin sondiirme tiipleri kontrolleri yapilmasi,

+ Duman dedektorleri kontrol,

« Kaldirma ekipmanlar: kontroli,

- Emniyet kemerleri kontroli,

- Ambulans tibbi cihaz kontroli,

« Ambulans ila¢ ve serumlar kontroli,

. flkyardim cantalar1 kontrolii,

« Santiye ilaclama yapilmasi saglanmasi,

- Cevre ve ISG istatistikleri formu hazirlanmast,

- Habersiz alkol kontrollerinin yapilmasi

+ Arag ve is makinalar1 kontrolleri yapilmasi

« Tim alanlarin (ofis, yatakhane, yemekhane, re-
vir, gibi) is gilivenligi denetimlerinin yapilmasi
ilgili formlar ile kayit altinda tutulmasi.

- Sisteme ek olarak;

- Ise giris egitimlerinin verilip kayit altina alinmasi,
+ Yapim metotlarinin ilgili birim amiri (mithendi-
si) tarafindan hazirlanip ISG Departmanina teslim
edilmesi ve yapim metoduna ait risk degerlendir-
mesinin hazirlanmasi,

+ Genel risklerin belirlenip risk degerlendirmesi-
nin yapilmasi ve revize edilmesi,

» Yillik egitim planinda belirtilen egitimlerin ve-
rilmesi,

« Yillik tatbikat planinda belirtilen tatbikatlarin
yapilmasi ve raporlanmasi,

+ 3 ayda bir kez asagidaki maddelerin periyodik
kontroli yapilacaktir.

- Is makineleri

- Kaldirma araglari

- Basingh kaplar

« Saglik raporlari periyodik olarak yilda 1 kere ye-
nilenecektir,

- Taseron firma personellerinden istenecek belge-
lerin takibi

- Gorevlendirme yazisi

- Saglik raporlar

- SGK giris bildirgesi

- Adli sicil belgesi

- Ise 6zel mesleki yeterlilik belgeleri

- Tageron firma ISG personellerinin sistemi siir-
diriilebilir olmasi konusunda desteklenmesi,

- Santiyede kullanilan is makineleri ve 6zel isler
kapsamindaki makine ve ekipmanlara kullanim ta-
limat:1 asilmasi, tepe lambalar1 ve geri vites ikaz
sistemi olmasi,

» Yasal mevzuatlarda belirtilen goérev, yetki ve
sorumluluklarin eksiksiz yerine getirilmesi plan-
lanmastir.

Within the Monthly Activities;

- It is ensured that the site switches to a monthly color
code practice before the first week of the month ends.
Under this procedure, the following checks are recorded
using the forms stated in the health and safety plan.
Equipment list is submitted to the employer once a
month.

- Lifting Equipment (lifting sling, chain, chain hoist
etc.) (By the OHS Department)

- Electrical hand tools and portable electric cables
(By the Electricity Department)

- Safety belts (By the OHS Department)

- Compressor and pressurized vessels (By the Machine
Department)

- Generators (By the Electricity Department)

- Electric panels (By the Electricity Department)

- A monthly report is prepared and submitted to the
employer.

« A daily report is prepared and submitted to the
employer.

« Monthly ambulance checking forms are prepared
and submitted to the employer.

« Infirmary registry records are submitted to the
employer every 15 days.

« Training records’ open lists are prepared and
submitted to the employer.

- Fire extinguisher tubes are checked.

« Smoke detectors are checked.

- Lifting equipment is checked.

« Safety belts are checked.

« Ambulance medical device is checked.

« Ambulances, medicines, and IV drips are checked.

« First aid kits are checked.

- Pesticide is applied to the construction site.

« Environment and OHS statistics form is prepared.

« Alcohol checks are carried out without notice.

« Vehicle and construction equipment are checked.

« All areas (office, dormitory, dining hall, infirmary
etc.) are inspected as to occupational safety and they
are recorded using the relevant forms.

- In addition to the system;

- Employment training sessions are offered and kept
under record.

« Construction procedures are prepared by the
relevant department head (engineer) and delivered
to the OHS Department. Also a risk assessment is
prepared regarding the construction procedure.

« General risks are identified and then a risk
assessment is carried out and overhauled.

« Training sessions stated in the annual training plan
are offered.
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“Is Glivenligi Santiye Giriginden Itibaren Baglar”
tanimui ile yola ¢ikarak, firmamiza ilk kez ise giren
personellerimiz 6nce egitim salonlarimizda Or-
yantasyon Egitimlerine tabii tutulmaktadir. Saha
kurallari, standart ve nitesel kisisel koruyucu

donanim kullanimi, trafik giivenligi gibi temel ko-
nularin anlatildigi bu egitimler 240 dakika siire
icerisinde olup egitim sonunda personellere de-
gerlendirme sinavi yapilarak tamamlanmaktadir.
100 iizerinden minimum 70 puanin hedeflendigi
bu degerlendirmelerde baraj puanin altinda kalan
personellerin egitimleri tekrarlanmakta ve bu uy-
gulama sayesinde santiyelerimizde caligsacak per-
sonellerin egitim standartlarinin yiiksek olmasi
saglanmaktadir.

Beyaz ya da mavi yaka ayirimi yapmaksizin tim
kademelerinde 6nce egitimi planlayan sirketimiz,
ISG miihendisleri ve saha miihendislerini ulus-
lararas: egitim ve seminerlere katilmalarini sag-
layarak profesyonel bakis acilarini gelistirmeye
odaklanmistir. Bu kapsamda, biinyemizde IRATA
(Iple Erisim Uzmanligi), NEBOSH (Uluslararasi
Genel ISG Sertifikas1), OHSAS 18001 Is Sagligi
Giivenligi Standartlar: gibi sertifikalara sahip uz-
man kadromuz sayesinde “Tesislerimiz, Sagligi-
miz, Isimiz” emin ellerdedir.

 Practices stated in the annual drill plan are
performed and reported.
« The following items are periodically checked once
every three months.
- Construction equipment
- Lifting equipment
- Pressurized vessels
« Health reports are periodically updated once a year.
Documents required from the subcontractor
company staff are followed up.
- Assignment letter
- Health reports
- SSI (Social Security Institution) entry statement
- Criminal record certificate
- Professional Competence Certificates Specific to the
Work
The subcontractor company OHS personnel is
supported so that the system can be sustainable.
« Usage instructions are put on the construction site
heavy equipment and other machines and equipment
regarding specific works, and it is ensured that there
are beacon lamps and a reverse gear warning system.
It is planned that the duties, powers, and
responsibilities stated in the legal legislations are
completely fulfilled.
We embraced the motto “Occupational Safety Starts
As Soon As You Enter the Construction Site” and
that’s why our newly hired staff members are subject
to orientation training sessions in our training
halls. These 240-minute training sessions address
basic subjects including site rules, standard and unit
personal protective equipment usage, and traffic
safety, and they conclude with a personnel evaluation
test. Minimum 70 out of 100 is expected in these
evaluations. Those below this threshold repeat the
training. This way we make sure our construction site
employees have higher educational standards.

Prioritizing education for all its staff members
regardless of whether they are white or blue collar
employees, our company provides its OHS engineers
and Site Engineers with international training
sessions and seminars to improve their professional
approach. Within this scope, “Our Plants, Health, and
Business” are in good hands thanks to our expert staff
holding certificates such as IRATA (Industrial Rope
Access Expertise), NEBOSH (International General
OHS Certificate), and OHSAS 18001 Occupational
Health and Safety Standards.
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Ir Mucien PLAIGIN
Sintek FGD/FGT Consultant

TURKIYE'DEKI LINYITLI TERMIK SANTRALI
REHABILITASYONU ICIN BACA GAZI DESULFURIZASYONU
KURU MU YOKSA YAS MI OLMALIDIR?

DRY OR WET FGD FOR LIGNITE POWER PLANT REHABILITATION IN TURKEY

Linyitli termik santrallere dair Tirkiye 6zellestirme
programi ile 8 Haziran 2019 sonrasinda yiriirlige
girecek baca emisyonuna iligkin yeni yonetmelik,
mevcut unitelerin rehabilitasyonun saglanmasi icin
ozel sektoriin yitkksek miktarda sermaye ayirmasini
gerekli kilacaktir.

Aslinda, bu rehabilitasyon programina ayrilan bdy-
lesi finansal kaynaklar, 35 ila 40 yillik isletimler
sonrasinda mevcut tesisatin degistirilmesine yénelik
olarak 2030 sonrasinda kurulacak gelecekteki yesil
alan {initeleri i¢in artik kullanilabilir olmayacaklar.

Dolayisiyla, yeni nesil iinitelerin hazirlanmasi ile
mevcut unitelerin rehabilitasyonu arasindaki bu ser-
maye harcamasi hasila ve maliyet dengesinin yone-
tilmesi yatirimcilar agisindan énemli bir parametre
niteligindedir. Ustelik, satigin mevcut iinitelerle aza-
mi diizeye ¢ikarilabilmesi i¢in bu rehabilitasyonlarin
devre dis1 kalma siiresinin asgari diizeye indirilmesi
kritik 6neme sahiptir.

The Turkish privatization program of the lignite
power plants combined with the new regulation on
stack emission applicable after the 8" June 2019
will require from the private sector a huge amount
of capital to assure the rehabilitation of the existing

units.

As a matter of fact, these financial resources
allocated to this rehabilitation program will not be
available anymore for the future green field units
to be installed after 2030 to replace the actual
installation after 35 to 40 years of operations.

A key parameters for the investors is therefore the
management of this CAPEX tradeoff between the
Rehabilitation of existing units and the preparation
of the next generation units. On top of this, it is
critical to minimize the outage period of those
rehabilitations in order to maximize the sales with

the existing units.

Glintimiizde desiilfiirizasyona yonelik en yaygin kul-
lanilan teknoloji yas baca gaz1 desiilfiirizasyonudur.
Nitekim, yas islem kolaylikla %95 ila %96 seviyesinde
bir desiilfiirizasyon verimliligi saglamaktayken gaz yi-
kayic tipine ve reaktif kalitesi, komiirtin kiikiirt icerigi
vb. gibi isletimsel kosullara bagl olarak bu oran %98
ve hatta %99 seviyesine ulagabilmektedir.

Ancak, yas teknolojinin dezavantajlari da bulun-
maktadir. Her seyden énce biiylik miktarda sermaye
harcamasi gerektirmektedir. 160 ila 320 MW seviye-
sindeki {initelere yonelik ortalama yatirim araligi 45
ila 60 milyon USD seviyesindedir. Ikinci olarak, bu
teknolojinin kurulumu icin tesislerin daha fazla dev-
re dis1 birakilmasini gerektirmektedir. Bir yas destil-
firizasyon kurulumu icin ortalama devre dis1 kalma
siiresi 6 ila 8 aydir.

Bir yas kurulumuna iligkin bu iki énemli sorunun da
oncesinde, bir yas baca gazi desiilfiirizasyon sistemi-
nin 5,000 m?'lik bir taban alanina sahip olmasi gerek-
tigini de belirtmek gerekir. Yas FGD ayni zamanda
bir takviye fanina, bir yas bacaya ya da bir gazdan
gaza 1siticlya ve atiksu aritma kapasitesinin arttiril-
masina da gerek duymaktadir.

Tim bunlarin étesinde, bunun isletimsel neticelerini
dikkate almak da ¢énem tasimaktadir. Bunun en bariz
olani iinite basina 40 ila 80 m*sa arasinda olan bii-
yiik miktarlardaki su tiiketimidir. Ancak, dikkatli bir
sekilde aragtirilmas: gereken tek unsur bu degildir.
Diger bir neticede yas kurulumun elektrik tiiketimi-
dir. Bu da, sebeke i¢in mevcut olmayan iinite bagina
4 ila 6 MW/sa diizeyinde bir titketim demektir.

Satiglardaki yetersizligin yilda 1,7 ila 2,5 milyon
USD araliginda olacagi tahmin edilmektedir.

Yine bir o kadar 6nem tasiyan bagka bir konu da,
bunu diizgiin sekilde isletmek igin filtre gibi yukar1

Today, the mostpopulartechnology for desulfurization
is the WET FGD. Indeed, the wet treatment allows
removal efficiency of 95 to 96% easily and up to 98
even 99 %, depending on the type of scrubber, the
operational conditions such as quality of the reagent,

sulfur content of the coal, etc....

However, the wet technology also has disadvantages.
First, it mobilizes a large amount of CAPEX. The
average investment range for units of 160 to 320
MW is 45 to 60 million USD. Second, it needs a larger
outage of the plants for its installation. The average

outage for a WET installation is around 6 to 8 months.

On top of this two key issues for a WET installation,
it is important to underline as well that a WET FGD
needs a footprint in a range of 5.000 m% The wet
FGD requires as well to implement a booster fan, a
wet stack or a GGH, and to increase capacity of waste
water treatment.

On top of this, it is also important to take a look of its
operational consequences. The most obvious is the large

Sekil 1: Kiregtagi hazirlama iinitesine,
reaktif siitii hazirlama binasina, oksitleyici
tinitelerine ve gaz yikayic1 Kemerkdy
tiniteleri ile alcitag: geri kazanim binasina
sahip Kemerkdy Termik santralleri

Figure 1 : Kemerkoy Power plants where
you can see the Limestone preparation unit,
the milk of reagent preparation building, the
oxidizer units and the scrubbers units and
gypsum recovery building.

amount of water consumption, between 40 to 80 m%h
per unit. But it is not the only vector that has to be
carefully studied. Another consequences is the electrical
consumption of the WET installation. It indeed
consumes 4 to 6 MWh per unit which are not
available for the grid.

The lack of sales is estimated in a range between
1.7 to 2.5 million USD per year.

Last but not least, to operate it properly, the up-
stream installation like the filter has to be able to
limit their emission below 50 mg/Nm? to respect

the 20 mg/Nm? required at the stack by the new
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ters akis yoniindeki kurulumun bunlarin olusturdu-
gu emisyonu, yeni yonetmelik uyarinca bacada sag-
lanmas1 gereken 20 mg/Nm seviyesine diisirmek
icin 50 mg/Nm?® seviyesinin altinda sinirlandirabil-
melidir. Bu disiik toz igerigi, sistemdeki (Gazdan
Gaza Isiticy, Borular, Nozullar) tikanma sorunlarinin
ve donanim (pompalar, nozullar..) aginma sorunlari-
nin 6niine ge¢cmek icin pH seviyesinin dogru aralikta
tutulmasi acgisindan da gereklidir.

Mevcut ESP'nin gercek emisyon degerinin filtre ¢i-
kisinda 400 ila 1.000 mg/Nm? araliginda olmasindan
dolay1 mevcut filtrenin de (ESP) yiikseltilmesi gerek-
mektedir.

Bu durumda, kurulumun yeni yonetmelige gore ye-
nilenebilmesi icin daha fazla sermaye harcamasina
ve daha biiyiik bir taban alanina ihtiya¢ duyulacak-
tir (daha ayrintili bilgiye Filtrasyon béliimiinde yer
verilecektir). Gerekli toz giderme verimliligi mevcut
bir ESP {izerinde daha fazla alanin kurulmasini ge-
rektirdigi icin daha biiyiik bir uzunluk ve taban alani-
na ihtiya¢ duyulacaktir. Bu nedenle, FF’ye doniisim
yaklasimi bir yas baca gazi desiilfiirizasyon projesi
icin en ucuz ¢éziim olma egilimindedir.

Sonug olarak, bir karar almadan 6nce yalnizca perfor-
mans verilerini degil cok ¢esitli sorunlarin ve netice-
lerinde analiz edilmesi gerekmektedir:

- Kirlenme ve ciiruf birikmesi

- Reaktif kalitesi?

« Yan {iriinlerin nasil yonetilecegi?

+ Atik su aritmanin nasil gelistirilecegi?

+ Su talebinin nasil arttirilacagi?

» Bacanin nasil yonetilecegi? Bir gazdan gaza 1siticl
kullanilarak kuru islem ya da yeni bir yag baca?

- Egzoz fanina ne yapilacagi? Yenilerinin alinmasi ya
da takviye fanlarinin kullanilmasi?

Ttim bu 6geler Taban Alani, Sermaye Harcamasi ve ila-
ve devre dis1 kalma siiresine gereksinim duymaktadir.

Sekil 2: FGD kurulumundaki tikanma rnegi: Sagda
nozullar, solda tepsiler ve kanallar

Nozzles on the right, trays and ducts on the left

regulation. This low dust content is also required
to keep the pH in the correct range to avoid the
plugging issues in the system ( GGH, Pipes, Nozzles)

and the abrasion of the equipment (pumps, nozzles.....).

Therefor the existing Filter (ESP) need to be up-grated
too because the actual emission of the existing ESP
are between 400 and 1.000 mg/Nm? at the filter’s exit.

In that case, further CAPEX and footprint would be
needed in order to retrofit the installation regarding
the new regulation (more details will be given in
the Filtration chapter). The required dust removal
efficiency will impose to install more fields on an
existing ESP, thus more length and more foot print.
Therefore the transformation into FF is more likely to
be the cheapest solution for a WET FGD project.

In conclusion, beside the only performance data, a wide
range of issues and consequences have to be analyzed
before making a decision:

« Fouling and Slagging

« Quality of the reagent?

« What to do with the by-products?

« How to increase the Waste water treatment?

« How to increase the water demand?

- What to do with the stack? Dry with a GGH or brand
new WET stack?

« What do to the exhaust fan? New ones or booster fans?

All of those items require Foot Print, Capex and

extra Outage time

Of course, there exists combination for the reagent
preparation and the by-product recovery that
optimizes the situation. Even one scrubber for two
units may be a solution for scale economics. But
all-in-all, it does not change the global issues raised
at the beginning of this article: the CAPEX to be

Figure 2 : Example of plugging into the FGD installation:

Elbette durumu optimize etmeye yonelik bir reaktif
hazirlama ve yan iiriin geri kazanim kombinasyonu
séz konusudur. ki {inite icin bir gaz yikayici kullanil-
masl bile 6l¢ek ekonomisi agisindan bir ¢6ziim olabi-
lir. Ancak, her seyi hesaba katacak oldugumuzda bu
durum makalenin basinda belirtilen kiiresel sorunlar
acisindan hicbir fark yaratmamaktadir: 10 ila 15 yillik
bir dénemde yapilmasi gereken sermaye harcamasi ve
tesisin rehabilitasyon amaciyla devre dis1 birakilmasi.

Tesis rehabilitasyonu acisindan diger secenekler
nelerdir?

Temel olarak iki ilave se¢enek daha bulunmaktadir: bir
yanda yar1 yas ya da yar1 kuru teknoloji ve diger yanda
kuru bir kurulum. Bu makalede her iki ¢6ziim ele ali-
nacak ve bunlar daha sonra yas kurulum ile karsilasti-
rilacaktir.

YARI YAS ya da YARI KURU

Bu kurulumlarda hicbir oksidasyon adimina gerek du-
yulmaz ve yan iriin dogrudan filtre icine toplanir ve
baska hicbir déniisiime tabi tutulmadan atik sahasina
gonderilebilir. Yas kurulumda séz konusu oldugu gibi
higbir kimyasal tesisin isletilmesi gerekmez. Filtreleme
adimy, bir reaktdr goérevi iistlendigi i¢in baca gaz destil-
fiirizasyon kurulumunun akis yoniine kurulmalidir. Tek
sorun, reaktif hazirlamadir (kireg siitii, sénmemis kire¢
ya da sénmiig kirec).

Yar1 kuru/yari yas kurulumun sergiledigi darbogazi an-
layabilmek i¢in asagidaki varsayimlar ve gercekler kri-
tik 6neme sahiptir:

- Turkiye'de linyit diigiik bir 6zgiil degere sahiptir ve
150 ila 320 MW seviyesinde kazanlarda iiretilen gaz
akisi 1 ila 1,5 milyon Nm>/sa araligindadur.

- Sonug olarak, gazlarin hizinin 3 ila 4 m/sn. seviyesinde
tutulmasi i¢in kullanilan gaz yikayicilarin (scrubber) 10
ila 15 metre ¢apinda olmalar1 gerekmektedir.

- Daha once belirtildigi tizere, yas kurulumun aksine
filtreden once bir yar1 kuru/yarl yas gaz yikayicinin
(scrubber) inga edilmesi gerekir.

Elektrik santrallerinin bircogu bir gaz yikayici insa et-
mek icin 6n 1s1tic1 ve filtre arasinda yeterli taban alani-
na sahip olmamaktadir. Bu nedenle geriye ii¢ secenek
kalmaktadur. Filtre tarafinda, filtre arkasinda ya da gaz
isleme sisteminin kapsaml bir gekilde yenilenmesi. {1k
iki secenek en az bir takviye fani gerektirmekte ve fiilen
daha fazla kanal meydana getirmektedir. En kotii sege-
negin bacayla beraber bir gaz yikayici, yeni bir filtre ve
yeni fanlar kurulmasini gerektiren kapsamli yenileme
oldugu gayet aciktir. Son secenek 25 ila 40 mil-

mobilized for a 10 to 15 years horizon and Outage
of the plant for its rehabilitation.

What are the other options for a plant rehabilitation?
Basically, there are two more options: on the one
hand, a semi wet or a semi dry technology and, on
the other hand a dry installation. This article will
explore both solutions and compare them to a WET

installation.

SEMI-WET or SEMI-DRY

In those installations no oxidation step is required
and the by-product is collected directly into the
filter and sent to the Land field without any
other transformation. No chemical plant has to
be operated such as in the WET installation. The
filtration step has to be installed downstream the
FGD installation as it acts as a reactor. The only
issue is the preparation of the reagent (milk of lime,
quick lime or hydrated lime).

The following assumptions and facts are critical to
understand the bottle neck of a semi-dry/semi-wet
installation:

- In turkey, the lignite has a low specific value and
the gas flow generated in boilers from 150 to 320 MW
lays in a range between 1 and 1.5 million Nm®/h.

- As a consequences, a scrubber must be 10 to 15 meter
diameter to ensure a velocity of the gases between 3
and 4 m/s.

- As mentioned earlier, a semi-dry/semi-wet scrubber
has to be built before the filter, contrarily to a WET

installation.

Most of the power plants do not enough footprint
between the pre-heater and the filter to build a
scrubber in between. Three options therefore remains:
On the side of the filter, at the rear of the filter or
making a complete retrofit of the gas treatment.
The first two options will requires at least a booster
fans and generates de facto more ducts. The worst
option is definitely the complete retrofit in which it
will be necessary to install the scrubber, a new filter
and new fans on line with stack altogether. The
latter represent a CAPEX range between 25 and 40
million USD, requires a foot print of 2000 to 3000
m? between the preheater and the stack (otherwise
the stack has to rebuild as well) and a 6 months shut

down at least.

SINTEK

39



MakaleArticle

40

yon USD araliginda bir sermaye harcamasi, 6n
1siticl ve baca arasinda 2000 ila 3000 m?lik bir
taban alani (aksi takdirde bacanin da yeniden insa
edilmesi) ve en az 6 ay siireyle devre dis1 kalma
anlamina gelmektedir.

Baska bir kiyaslama perspektifi de kurulumda
kullanilacak olan reaktiftir. Aslina bakilirsa, bir
yari kuru ya da yari yas kurulum, ton basina 60
ila 90 USD’ye (ton basina 10 USD maliyetli Kireg-
tasinin aksine) mal olan daha pahali reaktiflere
(Kirectas1 yerine Kire¢ Siitli, Sénmemis Kire¢ ya
da Sénmiis Kireg) ihtiyac duymaktadir. isletim
maliyeti de sonuc olarak artmaktadir.

Diger yandan, elektrik tiiketimi yas baca gazi de-
siilfirizasyonunkine kiyasla yari yariya diigliktiir
ve reaktif ise ¢ok daha kolaydir. Ayrica, su tiiketi-
mi ve su aritmasi da son derece diigiiktiir.

Sonug olarak, yar1 kuru ya da yari yas kurulum
%30 ila %40 daha az sermaye harcamasi gerek-
tirmekte, devre disi kalma siiresi 4 ay ila 6 ay
olarak degismekte ve su tiiketimi ve su aritma
gibi bazi isletimsel sorunlarin 6niine gecilmekle
birlikte toplam isletim harcamalar: daha fazla ol-
maktadir. Ancak, bazi sorunlar var olmaya devam
etmektedir:

+ Kirlenme ve ciiruf birikmesi

» Reaktif kalitesi

» Yan iriinlerin idaresi ve deger saptamasi

+ Su talebinin nasil arttirilacagi?

- Egzoz fani: Yeni ya da ilave takviye fani kurma-
nin gerekli olup olmamasi?

KURU TEKNOLOJi

. 11k olarak, Enjeksiyon alaninda son 20 yildir
gerceklesen 6nemli evrimsel gelisim SO,, HCI,
Civa gibi bazi 6zel kontaminantlarin yakalanma-
s1 ya da baca gazinin gelistirilmesi a¢isindan gaz
alaninda da varlik gostermektedir.

- Ikinci olarak, gectigimiz on yilda kireg iiretici-
leri proses kosuluna adim adim uyarlanan daha
teknolojik reaktifler gelistirmistir.

- Ugiincii olarak da, ureticiler kapasite ve pazar
fiyat:1 agisindan daha avantajli teklifler sunmak-
tadir.

Bu nedenle, mevcut linyitli termik santrallerin
hicbir taban alanina gerek duymayan teknoloji-
lere sahip olacak, fazla sermaye harcamas: ge-

Sekil 3: Almanya’daki yar1 kuru kurulum (arada kuru gaz yikayier ile birlikte)

Figure 3 : Semi-dry installation in Germany (with a dry scrubber in between)

Another array of comparison is the reagent to be used
in the installation. As a matter of fact, a semi-dry or
semi-wet installation requires a more costly reagent
(Milk of Lime, Quick Lime or Hydrated Lime instead
of Lime stone) which can be bought in a range from
60 to 90 USD per ton (versus 10 USD per ton for the

Limestone). The operational cost is thus increased.

On the other hand, the electrical consumption is half
the amount of a WET FGD and the reagent is way
easier. Furthermore, water consumption and water

treatment are way lower as well.

At the end of the day, the semi-dry or semi-wet installation
requires between 30% and 40% less of CAPEX, the outage
may vary from 4 months up to 6 months and it resolves
some operational issues such as water consumption and
water treatment but the total OPEX is higher. However,
some issues are still unsolved:

« Fouling and Slagging

+ Quality of the reagent

+ The handling and the valorization of the by-products
« How to increase the water demand?

« The exhaust fan: is it necessary to install new one or
to add booster fan?

THE DRY TECHNOLOGY

« As First , the drastically evolution during the last
20 years in the Injection steps into the gas to catch
some specific contaminant like SO,, HCl, Mercury , or

improve the plume.

rektirmeyecek ve ayni zamanda tim isletimsel
sorunlar1 ¢ozebilecek sekilde rehabilitasyonu da
giiniimiizde s6z konusu olabilecek diizeydedir.

Kuru baca gazi desiilfiirizasyonu bu durumda son
kullanici agisindan en teknolojik baca gazi desiil-
fiirizasyonu c¢éziimidiir ve sermaye harcamasi
icin en diisiik finansal kaynaklar: kullanmaktadir.

Kazanin kendisini de iceren ters akis yoniinde-
ki ¢ok kademeli bir kuru enjeksiyon stratejisini
temel alan bir SO, giderme stratejisi sayesinde
SO, partikiillerini, baca gazi aritim siireci i¢in
6zel olarak hazirlanmig kuru sénmis kireg¢ en-
jeksiyonlar: ile yakalamak gayet makul bir yak-
lasimdir.

Ancak, sénmiis kirecin reaktivitesi biiyiik oranda
reaksiyon ortaminin sicakligina baglhdir.

ideal SO, giderimi agisindan en dogru strateji
yalnizca kuru enjeksiyon kullanimi oldugu igin 3
reaksiyon dorugundan faydalanmak gerekir:

I. Yanma prosesinde (900°C ila 1.000°C’de), SO,
yakalama icin bazi 6zel Dolomitik Sénmiis kireg-
lerin dogrudan kazan icine enjeksiyonu.

Bunun ilave avantajlari bulunmaktadir: Ugucu
killin erime noktasini arttirir. Bu sayede ciiruf-
lasma ve kirlenme sorunu énlenir. Bunun sonu-
cunda Termik santralin yiikleme faktori %5 ila
8 oraninda arttirilabilirken ayni zamanda 1s1 ile-
timi daha yiiksek ve komiir tiiketimi daha diisiik
oldugundan yanma verimliligi de %1 ila 2 ora-
ninda arttirilir.

II. On 1siticinin dniinde bir enjeksiyon noktasinin
olusturulmasi. Baca gazi aritimina yoénelik soén-
mis kire¢ SO, giderimi yapacaktir. On 1s1ticinin
temiz tutulmasinin saglanacagi, ikincil havanin
sicakligr yiikseltilecegi ve dolayisiyla yanma
verimliligini arttirilacag: i¢cin bu durum ek bir
avantaj sunmaktadir.

III. Son olarak, filtre éniinde, SO, giderimi i¢in
filtreyi reaktor olarak kullanan baska bir enjeksi-
yon noktasi teskil edilecektir (bu makalede daha
ayrintili agiklama yer almaktadir).
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Sekil 4: Kalsiyum reaktifinin REAKTIVITESI
Figure 4 : REACTIVITY of Calcium reagent

« As secondly, during the last Decade, the lime
producers have developed more technological reagent
adapted at the process condition step by step.

« And as thirdly, they have improved their offer in
term of capacity and market price.

Therefor it is possible today to imagine a rehabilitation
of existing lignite power plant with technologies that
do not require any foot print, low CAPEX and which

can solve all the operational issues in the same time.

The DRY FGD became in that case the best
technological FGD solution for the end user and it
mobilize the lowest financial resources for the CAPEX.
With a strategy of SO, removal base on a multi- step
dry injection strategy up-stream including into the
boiler itself, it is indeed feasible to catch SO, particles
with dry injections of specific hydrated lime specially
prepared for the FGT process.

However, the reactivity of the hydrated lime strongly
depends on the temperature of the reaction’s

environment.

The best strategy for an optimal SO, removal using only

dry injections is therefore to enjoy the 3 reaction peaks:

I. Into the combustion process (at 900°C to 1.000°C),
inject directly into the boiler some specific Dolomitic
Hydrated lime in order to catch the SO,

There are also collateral advantages: It increases the
smelting point of the fly ash. It therefore avoids the
slagging and fouling issue. As consequences, the Power

plant can increase its loading factor by 5 to 8 % but
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Sekil 5: Filtre oncesindeki bir Kuru enjeksiyon tinitesinin
resmi -130 MW Termik Santral —- Tocopilla, Sili

Figure 5 : Illustration of a Dry injection before the filter
-130 MW Power Plant —- Tocopilla Chile

Yukaridaki resimde gosterildigi tizere Kuru enjeksi-
yon ¢ok sinirli bir taban alanina ihtiya¢ duymaktadir.
Yalnizca giinliik bir silonun ve enjeksiyon delikle-
rinin olugturulmas yeterlidir. Ancak, filtrenin SO,
giderimi icin bir reaktdr olarak kullanilabilmesi
amaclyla bir bez filtre olarak yenilenmesi gerekir.

Hazne igindeki hizin 1 ila 1,2 m/sn aralifinda
tutulmasi ve aritma siiresinin ortalama olarak 8
ila 10 saniye sitirmesi i¢in mevcut filtrenin (ESP
tasarimi) bir Bez Filtre olarak yenilenmesi gerek-
meKktedir.

Torba iizerinde ucucu kiil ve reaktiften olusan bir
“kiitle” olusturmak icin yiizey filtreleme teknolo-
jisi (membran torbalar) kullanildiginda gazin ta-
mamu kiitle iginden gegecegi icin SO, ile reaktif
arasindaki temas olasilig1 %100 seviyesine ulas-
tirilmaktadir.

Bir ESP’nin bir FF'ye doniistiiriilmesi ayni hazne
icinde gerceklestirilir. Hicbir ilave taban alani,

also increase its combustion efficiency by 1 ad up to
2 % because the heat transfer is higher and the coal

consumption is lower.

II. Install an injection point in front of the preheater.
FGT hydrated lime will remove SO,. This will also bring
a benefit because you will keep clean the pre-heater and
it will increase the temperature of the secondary air and

thus the combustion efficiency.

III. Finally another injection in front of the filter, using
the filter as reactor to finalize the SO, removal (more

explanation further in this article).

As the above illustration shows, Dry injection needs a
very limited footprint. Only a daily silo and holes of
injection have to be installed. However, the filter needs
to be retrofitted into a fabric filter in order to use it as a

reactor for the SO, removal

The retrofit of the existing filter (ESP design) into Fabric
Filter is necessary to maintain the speed inside that
casing in the range between 1 and 1,2 m/s and thus keep

the treatment time in an average between 8 to 10 seconds.

By using the surface filtration technology (membrane
bags) to build a “cake” on the bag composed of fly ash
dust and reagent, the probability of contact between the
SO2 and the reagent close to 100 % as all the gas will
pass through the cake.

The modification of an ESP into a FF is realize into the same
casing. It yields no extra foot print, no ducts modification
and no extra civil works. It can be realized within 40 days

during a conventional outage. (See figure 7)

| Tatralar B

Sekil 6: Torba filtrenin membranh ve membransiz olarak igletimi
Figure 6 : Operation of the bag filter with and without membrane

hicbir kanal modifikasyonu ve hicbir ilave insa-
at calismasi gerektirmez. Konvansiyonel bir devre
dis1 birakma siiresi olan 40 giinliik bir siire igeri-
sinde gerceklestirilebilir. (Bkz. sekil 7)

Kuru enjeksiyon prensibi tiim baca gazi prosesinin
(kazan, 1s1 esanjoril ve filtre) gercekte reaktor ol-
mas1 ve 6zellikle de filtrenin yatay reaktor haline
gelmesi yoniindedir.

Sermaye harcamasi, 150 ila 320 MW'’lik her {inite
basina 5 ile 8 milyon USD ile sinirlidir. Boylesi
diisiik bir sermaye harcamasinin kaynag: yalniz-
ca deliklerin agilacak olmasi, nozullarin takilacak
olmasi ve silolardan enjeksiyon noktalarina pno-
matik aktarma yapilacak olmasidir. Ana depolama
ve lojistik hizmeti reaktif tedarikg¢isi tarafindan
saglanir. Bir yas kurulumun sermaye harcamasi-
nin yas baca gazi desiilfiirizasyonunu da icermesi
gerektigi i¢in ESP'nin FF'ye donistirilmesinin
sermaye harcamasi bu seviyeyi asmamaktadir.
Turkiye’'deki bir termik santralin, bir yas kuru-
lumun girisinde en fazla 50 mg/Nm? degerini
elde etmek icin filtrelerinde degisiklige gitmesi
gerektigi yukarida gosterilmektedir. Bu nedenle,
ESP’nin her haltikarda FF'ye doniistiiriilmesi ka-
¢inilmaz gibidir.

Isletim harcamasi agisindan kuru enjeksiyona yé-
nelik reaktifin maliyeti, iirliniin kalitesine ve lo-
jistik hizmetine (iiretim tesisinin uzaklig1l) bagh
olarak; 60 ila 130 USD/ton araligindadir. Hi¢bir Su
kullanimi, Su aritimi, reaktif hazirlamasi séz ko-
nusu degildir ve tinite basina 500kw seviyesinden
daha diisiik bir elektrik tiiketimi yapilmaktadir.

Bu nedenle, bu kuru enjeksiyon teknolojisi diger
teknolojilere kiyasla daha biiylik bir avantaj sergi-
lemektedir ancak Stokiyometri ve desiilfiirizasyon
verimliligi gibi baz1 sinirlar s6z konusudur.

Sonug olarak, kuru teknoloji yas teknolojinin sa-
hip oldugu bircok teknik sorunu ¢ézmektedir:

+ Kirlenme ve Ciruf Birikmesi: Kuru teknolojide
s0z konusu degildir.

- Reaktif kalitesi: S6énmiis kireg¢ kalitesi. Bir avan-
taj olarak Tiirkiye’de sorun teskil etmez.

 Ortaya cikan tek yan driin kil ve stlfitlerden

E5P CHumandling
I010-11-02

Sekil 7: Bir ESP’nin aym1 hazne kullamlarak Bez Filtreye doniistiirilmesine
yonelik resimler - Mejillones Termik Santrali —- Tocopilla, Sili

Figure 7 : Illustration of a retrofit of an ESP into Fabric Filter using the
same casing — Mejillones Power Plant — Chile

injection is to consider that the all flue gas process
(boiler, heat exchanger, and filter) is in reality the
reactor and especially the filter became a horizontal

reactor.

The Capex is limited to a budget between 5 and 8 m
USD per unit of 150 to 320 MW. The reason of such
low CAPEX is that it is only holes to drill, Nozzles to
install and pneumatic transfer from the silos to the

injection points. The main storage and the logistic is

SINTEK
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Teknoloji Verimlilik Yorumlar

Technology Efficiency Comments

Yas LSFO (standart) Yas % 95 ila 96 Standart tasarnim

Wet LSFO (standard) Wet 95 to 96 % Standard Design

Yas LSFO (Ozel) Yas % 98 Yeni Tasanm

Wet LSFO (Specific) Wei New Design

Yas LSFO (Doruk) Yas %99 Ozel Tasarim + Ozel kosullar
Wet LSF) (Peak) Wet Specific Design + Specific Conditions
Yan yas Yar Yas % 95 ila 96

Semi Wet SW 95 1o 96

Yan kuru Yan Kuru % 92 ila 95

Semi Dry S 92 to 95 %

Kuru Enjeksiyon Kuru % 88'e kadar

Dry Injection Dry Upito 88 %

Cok Kademeli Kuru Enjeksiyon | Cok Kademeli Kuru | % 96'ya kadar | Ozel reaktif

Multi Step Injection Dry MSDry Up to 96 T Specific Reagent

olusan bir karisimdir ve atik sahasina gonderile-
rek elden ¢ikarilabilir.

« Hicbir atik su aritimi séz konusu degildir.

+ Hicbir gazdan gaza 1sitici ve hicbir baca modifi-
kasyonu stz konusu degildir.

» Cebri cekme fani sorununun ele alinmasi gerekir.
« Devre dis1 kalma: Tim kurulum 40 gin igerisin-
de gerceklestirilebilir.

TEKNOLOJi ACISINDAN SONUCLAR

Tim bu teknik hususlar dikkate alinacak oldugun-
da en 6nemli konu, santralin igletimine izin veren
bir destlfiirizasyon verimliligine sahip olunmasi
gibi yonetmelige riayet edilmesidir.

Her haliikarda, baca emisyonlarina iligkin gerekli
sinirlar dahilinde kalabilmek i¢in mevcut ESP’'nin
FF olarak yenilenmesi gerekir.

S0O,'nin verimli bir sekilde giderilmesi; bu tekno-
lojiyi se¢mek i¢in, tek olmasa da Kkilit bir paramet-
re olma niteligindedir.

Teknoloji tarafindan saglanan desiilfiirizasyon ve-
rimliligi asagidaki sekilde &zetlenebilir:

Problemi tersine cevirecek olursak, verimliligin
bacadaki 200 mg/Nm? sinirina riayet edebilmesi
icin her bir Baca Gaz1 Destllfiirizasyon sisteminin
girigindeki azami SO, igerigi ne olmalidir?

Tirk Linyiti s6z konusu oldugunda kémiirdeki kii-
kiirt icerigi %1,5 ve %5,5 arasindadir. Bunun neti-
cesinde; Desiilfiirizasyon sistemi girisindeki siil-
fir icerigi 4000 ila 35000 mg/Nm? arasindadir. En

% olarak desiillf@rizasyon | mg/Nm’ olarak giristeki S0, Mevcut teknoloji

verimliligi Inlet SO, in mg/Nm’ Technology available

Efficiency removal in % 2 mg g

80 1000 Kuru-Ms Kuru-Yan Kuru- Yan Yas-Yas
Dry=MSDry = 5D - SW - Wet

85 1333 Kuru- Ms Kuru -Yan Kuru-Yan Yas-Yas
Dry = MSDry - SD - SW - Wet

a0 2000 Cok Kademeli Kuru-Yan Kuru-Yar Yas-Yasg
MSDry = SD - SW - Wet

95 4000 Cok Kademeli Kuru-Yan Kuru-Yan Yas- Yas
MSDry - SD - SW - Wet

96 & 000 Cok Kademeli Kuru-Yan Kuru-Yan Yas-Yas
MSDry = 5D - SW - Wet

98 10 000 Gok Kademeli Kuru+Yas ya da Yag
MSDry + Wet or Wet

99 15 000 Cok Kademeli Kuru+Yas ya da Yag yiksek verimlilik
MSDry + Wet or Wet high eff

ensured by the reagent supplier. The modification of the
ESP into a FF is not over CAPEX compared to a WET
installation because it is also required for the wet FGD.
It has been showed above that a Turkish PP will have to
modify its filters in order to have at most 50 mg/Nm3 at
the inlet of a WET installation. It is therefore likely that
all the ESP will be modified into FF anyway.

On the OPEX side, the cost of reagent for dry injections is
in the range of 60 to 130 USD/T depending of the quality
of the product and the logistic (how far is the production
plant). There are no use of Water, no Water treatment, no
reagent preparation and very low electrical consumption

less than 500kw per unit.

Therefore this DRY injection technology represent a
huge advantage compare with the other technology but
there are some limits like Stoichiometry and Efficiency

removal.

In conclusion, the dry technology solves a lot of WET
technology technical problems:

- Fouling and Slagging: irrelevant with DRY

« Quality of the reagent: Quality of HL. Fortunately it is
not a problem in Turkey

« The only by-product is a mix of ashes and sulfites that
can landfilled

« No waste water treatment

« No GGH and No modification of the stack

« ID fan issue has to be verified

« Outage: All the installation can be done within 40 days

TECHNOLOGY CONCLUSIONS
After all these technical considerations, the most

important is to comply with the regulation, i.e. to

kot durum s6z konusu oldugunda teknolojilerin
hicbiri yeni yénetmelige uygun sekilde desiilfiiri-
zasyon gerceklestiremez.

Ayrica, gazda 10.000 mg/Nm? seviyesinin {istiinde
SO, igeriginin bulunmasi halinde durumun kritik
oldugu aciktir ve yénetmeliye uygunluk yalnizca
bir Yas Baca Gazi Desiilfiirizasyonu ile saglanabi-
lir. SO, seviyesinin 15.000 mg/Nm?® olmas1 duru-
munda yeni diizenlemeye uygunluk saglanmasi
i¢in bacada ¢ok kademeli aritima (Cok Kademeli
Kuru + Yas) gereksinim duyulur.

Halihazirda bir Baca Gazi Desiilfiirizasyon
sisteminin kurulu oldugu OZEL DURUM
Yenikdy ve Kemerkdy durumlarinda oldugu gibi
bazi termik santraller halihazirda proseste yas gaz
yikayici kullandiklar: icin Tirkiye’deki rehabili-
tasyon farkli ozelliklere sahiptir.

Ozellikle, Yas Baca Gaz Desiilfiirizasyonu 8.000
mg/Nm? diizeyi i¢in tasarlanmistir. %95’lik bir ve-
rim ya da bacada 400 mg/Nm? diizeyi s6z konusu-
dur. Yeni diizenlemeye uyum saglanmasi icin Gaz
Yikayict verimliliginin gelistirilmesi ya da ters
akis yoniine bir kuru aritma sisteminin eklenmesi
gerekmektedir.

Glintimiizde giris kosullar1 15.000 mg/Nm?* diize-
yindedir ve bu rakam gelecekte 35.000 mg/Nm?®
diizeyine ulasabilir. Bu durumda yeni yonetmelige
uyum saglanmasi i¢in 200mg/Nm?® diizeyinde bir
tek kademeli desiilfiirizasyon diisiinmek gercekte
miimkiin olmamaktadir.

have the removal efficiency that allows to operate the
plant.

In any case the existing ESP has to be retrofitted into

FF to achieve the required limit of stack emissions.

The Efficiency Removal of SO, is indeed a key
parameter to make the selection of the technology

even it is not the only one.

The efficiency removal by technology can be

summarized as follow:

If we reverse the problem, what is the maximum SO,
content acceptable at the inlet of the FGD system for
each efficiency to be able to respect the limit of 200
mg/Nm?® at the stack?

The Turkish Lignite has a Sulfur content in the coal
between 1,5 % and 5,5 %. As consequence, the sulfur
content at the inlet of a FGD may be between 4.000
and 35.000 mg/Nm?. With the worst case, none of
the technologies can perform the removal in order to

comply with the new regulation.

It is also clear that over 10.000 mg/Nm? of SO, in the
gas, the situation is critical and only a WET FGD can
comply with the regulation. Above 15.000 mg/Nm?> of
SO,, a multi-step treatment (MSdry +Wet) is required

to respect the new requlation at the stack.

SPECIFIC CASE when an Existing FGD is already
installed.

The Turkish rehabilitation has various characteristic

SINTEK

45



MakaleArticle

46

Gergeklestirme oram 914
Actualization rate 14 %

usD

Capex
mUSD

Cok Kademeli Kuru Baca 5
Gaz Desilfiirizasyonu

MSDRY FGD

Yas Baca Gazni 45

Desiilfiirizasyonu
WET FGD

Sermaye harcamasi milyon

Baca S02'si igin Net Bugiinkil Deger Maliyveti < 200mg/M™Nm3
NPV COST for stack SO2 < 200mg/Nm3

Isletme Harcamas: Net Toplam milyon USD

Bugiinktl Deger 20 Y

milyon USD

Opex NPV 20Y Total
mUSD mUSD
13,89 18,89
23,88 68,88

Gergeklestirme oram %10
Actualization rate 10 %

USD

Capex
mUSD

Cok Kademeli Kuru Baca 5
Gaz Desiilfiirizasyonu
MSDRY FGD

Yas Baca Gan 45

Desiilfiirizasyonu
WET FGD

Sermaye harcamasi milyon

Baca S502'si igin Net Bugiinkii Deger Maliyeti < 200mg/Nm3
NPV COST for stack 802 < 200mg/Nm3

Isletme Harcamas: Net Toplam milyon USD

Bugiinktl Deger 20 Y

milyon USD

Opex NPV 20 Y Toral
mUSD mUSD
17,85 22,85
30,69 75,69

Strateji mevcut Yas Baca Gazi Desiilfiirizasyon
sistemini bir cilalama tinitesi olarak degerlendire-
cek ve fazla SO,’yi diiz akig y6niinde ¢ok kademeli
aritma gelistirerek giderecek sekilde olusturul-
mustur.

200 mg/Nm?® diizeyine uyum saglamak iizere sis-
tem girisinde 6.000 mg/Nm?® diizeyinin elde edil-
digi cok seviyeli kuru enjeksiyon bircok avantaji
beraberinde getiren teknolojik bir ¢dziim olarak
degerlendirilebilir.

Bu nedenle, giristeki SO, miktar1 6.000 mg/Nm?*
diizeyinin altinda oldugunda ve geleneksel tekno-

because some power plants have already a wet scrubber
in the process, it is the case of Yenikoy or Kermerkoy per

example.

Specifically, the WET FGD has been design for 8.000
mg/Nm? and an efficiency of 95 % or 400 mg/Nm? at
the stack. To respect the new regulation, you have to
improve the Scrubber efficiency or add a DRY treatment

up-stream.

AS Today the inlet conditions are at 15.000 mg/Nm?
and in the future can achieve 35.000 mg/Nm?, it is really
impossible to consider just one step desulfurization level

to respect the new regulation at 200mg/Nm?.

lojinin tiim olumsuz yénlerinin bertaraf edilmesi
icin bu ¢éziimiin sagladig: tiim avantajlardan fay-
dalanmamak i¢in hicbir neden yoktur: SERMAYE
HARCAMASI, DEVRE DISI KALMA SURESI, GAZ-
DAN GAZA ISITICI, YAS BACA, TAKVIYE....

EKONOMIi

Teknolojiye bagli olarak 1 ila 2,2 araliginda olabile-
cek bir stokiyometri parametresi ayni zamanda karar
alma ve lojistik konularinda da etki sahibidir.

Termik santral yonetiminin, herhangi bir karar
almadan 6nce tiim teknolojiler genelinde bir Net
Bugilinkii Deger Maliyet hesaplamasi (sermaye
harcamasi + igsletme harcamasi) yapmasi gerekir.

Baca Gazi Desiilfiirizasyonunun Net Bugiinkii De-
geri asagidakilere baghdir:

» Gazdan gaza 1sitici, Takviye fani, Filtre, Reaktif
hazirlama ve yan iriinlerin geri kazanimi ile su
aritma dahil olmak iizere teknolojik sermaye har-
camasl.

« Devre dis1 kalma siiresi

- Reaktif teslimatindaki lojistik amaclarina yéne-
lik olarak Termik Santralin konumu,

- Kémir icerigindeki sulfiir icerigi,

« Su tiketimi

« Elektrik tiiketimi

- Yiikkleme faktori

%1,5 stlfiir icerikli linyit kullanilan Tiirkiye’deki bir
165 MW inite icin her iki teknolojiye (Cok Kademe-
li Kuru ile Yas Baca Gazi Desiilfiirizasyonu) yoénelik
asagida yer verilen Net Bugiinkii Fiyat Maliyeti du-
rumu 6zetlemektedir.

20 y1l genelindeki bir gerceklestirme %14 ve %10’luk
bir oranla yapilmistir.

Cok Kademeli Kuru Céziim Yas Coziime kiyasla 20 y1l
sonunda kazan basina 40 milyon USD diizeyinde bir
Sermaye Harcamasi tasarrufu ve 50 milyon USD dii-
zeyinde bir Net Bugiinkii Deger tasarrufu saglayan
en karl1 ¢6zimdur.

Fizibilite calismasi bu anlamda, daha sonradan 6zel-
lestirme maliyetinin geri déniisii saglandiktan son-
ra mevcut iinitelerin yerine gececek olan yesil alan
projelerine yatirim yapmak iizere faydalanilacak ser-
mayeden tasarruf yapabilmeyi saglayan bir finansal
yoOnetim aracidir.

The strategy consist to consider the existing WET FGD
as a polishing unit and remove the excess of SO, down-

stream by developing the multi-step treatment.

Up to 6.000 mg/Nm? at the inlet of the system to respect
the 200 mg/Nm?, the multi-level dry injection can be
considered as a technological solution which brings a lot

of advantages.

Therefore why not to take all the advantage of this
solution when the inlet content is below 6.000 mg/Nm?
of SO, and avoid all the negative aspect of the classical
technology : CAPEX, OUTAGE, FOOT PRINT , GGH ,
WET STACK, BOOSTER .

ECONOMICS.

The stoichiometric parameter which can be in the range
of 1 to 2.2 depending of the technology, has also an
influence on the decision and the logistic issues.

The power plant management has to realize an NPV
Cost calculation (Capex + Opex) on all technologies

before to make any decision.

The NPV of the FGD Cost is depending of

« Capex of the technology including GGH, Booster fan,
Filter, Reagent preparation and byproducts recovery
plus the water treatment.

+ Outage time

« The PP plant location for the logistic issues on Reagent
delivery ,

+ The S content in the coal,

« The water consumption

+ The electrical consumption

+ The loading factor

The following example of NPV Cost for the two technologies
(MSDry Versus Wet FGD) for a Turkish unit of 165 MW

with a lignite of 1, 5 % Sulfur resumes the situation.

The actualization on 20 years has been done with a rate of
14 % and 10 %.

The Multi step DRY solution is always the most profitable
versus the Wet solution with a Capex saving of 40 m USD
per boiler and an NPV saving of 50 m USD on 20 years.

The Feasibility study is therefore a tool for the financial
management to save capital that will invest later in the
green field projects to replace the existing units after the
pay back of the privatization cost.
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Ozet

Kacak malzeme, konveydrler kullanilmaya baslandi-
gindan beri dékme malzeme tagimasinda bir sorun
olmustur. Toz ve sacilmalar ¢esitli potansiyel teh-
likelere neden olmakta ve degerli kaynaklarin israf
edilmesine yol ac¢maktadir. Diizenlemelerin ihlal
edilmesi basit uyarilardan ciddi cezalara varan 06l¢ii-
lerde sonuglara yol acabilmektedir. Bu yéndeki pro-
aktif bir yaklasim toz yiiklii havay: toz toplayicilar
yardimiyla toplayarak ve filtreleyerek temel nedeni
ortadan kaldirmaktir. Genel toz toplayiciya bir alter-
natif de biiyiik ve karmasik hava iletim sistemlerine
duyulan ihtiyaci ortadan kaldirarak tozun olustugu
konumlarda bagimsiz olarak calisan kiiciik iinitele-
rin kullanimini saglayan entegre hava temizleyicidir.
Bir hava temizleme sisteminin 6l¢eklendirilmesi ma-
liyet ve gii¢ tiiketimi dikkate alinarak segeneklerin
sistematik bir sekilde degerlendirilmesiyle gercek-
lestirilir. Entegre yaklasim, daha diisiik bir sermaye
yatirimi ve sahip olma maliyeti sundugu icin bircok
durumda merkezi tasarimlardan daha iistiindir.

1 Arka plan

Genellikle sagilma ve toz bi¢iminde olan kacak mal-
zeme dékme kat1 malzeme tasima endiistrilerinin her
zaman yagadig1 bir sorundur.

Konveyorler kullanilmaya baslandigindan beri ge-
nellikle bir konveyor banttan diisen ve yakin ¢evre
icin potansiyel bir tehlike olusturan malzemelerin
neden oldugu sa¢ilma ( Sekil 1) ve toz ( Sekil 2) s6z
konusu olmustur.

Kacak malzeme ¢imento tasima sistemlerinin bosalt-
ma bolgeleri, aktarma noktalar1 ve konveydr sistem-
leri gibi alanlarinda meydana gelebilir. Ozellikle bii-
yiik miktarlar ve yiiksek hizlar s6z konusu oldugun-
da malzemenin hareket ettigi her anda bu potansiyel

MODEL CALCULATIONS

OF THE FUEL ENERGY
REQUIREMENT FOR THE
CLINKER BURNING PROCESS

Summary

Fugitive material has been an issue in bulk material
handling for as long as conveyors have been in
use. Dust and spillage create a variety of potential
hazards and waste valuable resources. Consequences
of regulatory violations can range from simple
warnings to massive fines. A proactive approach is
to eliminate the root cause, typically through the use
of dust collectors to gather and filter dust-laden air.
An alternative to the common central dust collector is
the integrated air cleaner, which eliminates the need
for large, complex air handling systems in favor of
smaller, independently operating units at the dust
generation points. Specifying an air cleaning system
requires quantifying cost and power usage to develop
a systematic evaluation of the options. In many cases,
the integrated approach is superior to central designs,
with lower capital investment and reduced cost of

ownership.

1 Background
Fugitive material, most often in the form of spillage
and dust, has always been a problem in the bulk solids

handling indus- tries.

Ever since there have been conveyors there has been
spillage ( Fig. 1) and dust ( Fig. 2), usually generated
as material that falls off (or escapes from) a conveyor
belt and creates a potential hazard in the surrounding

environment.

Fugitive material can arise from a number of areas
in cement handling systems, including dump zones,
transfer points and conveyor systems. Virtually

any time that material is moved, especially in large

toz olusumu ve salinimina neden olur. Bu durum, ¢i-
mento sistemlerinin siirekli olarak degisen malzeme
kosullariyla da bas etmesi gerektigi icin bu alandaki
sacilma kontrolil ve toz yénetiminin daha da zorlu
bir hal almasina neden olur.

1.1 Saglik ve giivenlik riskleri

Toz ve sagilma ayni zamanda ¢imento tasima konu-
sunda siiregelen bir sorundur ve cesitli potansiyel
tehlikelere neden olmakta ve degerli kaynaklarin
israf edilmesine yol agmaktadir. Bir konveyor siste-
minden gelen birikmis sacilma, malzeme kaybina ek
olarak kayma, takilma ve diisme risklerine meydan
verir ve havaya toz kalkmasi icin potansiyel bir kay-
nak teskil eder. Ayni zamanda temizleme gerektirir,
degerli isgiicli maliyetini arttirir ve personelin hare-
ket halindeki konveydriin yakininda ¢aligmasini ge-
rektirerek bagkaca olasi tehlikelere davetiye ¢ikarir.

Isciler ve yerel topluluklar icin ciddi bir kayg1 kay-
nag1 da havaya kalkmis tozda bulunan kristalli silise
maruz kalma durumudur. “Silis” ifadesi silikon diok-
sit (Si0,) mineral bilegiginin genel adidir ve bi¢imsiz
olarak ya da kristal biciminde bulunabilir. Kristal si-
lis énemli 6lciide daha tehlikelidir ve bilinen en eski
mesleki hastaliklardan biri olan, silikoz ad1 verilen
sakatlayici ve iyilestirilemeyen bir akciger hastaligi-
nin nedeni olarak gosterilmektedir. 10 pm ¢apindan
daha kiiciik herhangi bir partikiiliin akcigerlerde ka-
lic1 hasar birakma potansiyeli bulunmaktadir.

Belirli kosullar altinda, tozlu ortamlarda uzun siire
boyunca kalan isciler i¢in kisisel koruyucu donanim
kullanimi gerekli kilinabilir (Sekil 3). Bu donanim,
sahadaki personeli havaya kalkmis tozun solunma-
s1 sonucu ortaya ¢ikan tehlikelere karsi Korurken
goriisii sinirlandirma ve tepki siiresini geciktirme
ve riskin artmasina neden olabilme egilimi sergi-
lemektedir.

1.2 Komsularla iligkiler ve diizenleyici kuru-
luslar

Cimento tiretimi uygun toz cevrelemesi olmadigi
takdirde son derece gozle goriiliir bir kirlilik kay-
nag1 olabilmektedir. Havaya kalkmis toz bazen
bunu meydana getiren tesislerin kilometrelerce
uzagindan goriilebilmekte ve aktivist gruplarla
komsularin dikkatini ¢ekebilmektedir. Bir toz bu-
lut bu sekilde gozle goriilebilir oldugundan toz
sorunlarina iligkin sikayetler sik ve siddetli ola-
bilmektedir. Bircok tesis, yakinindaki kentsel yer-
lesimden gelen sikayetler nedeniyle operasyonla-
rinda degisiklige gitmeye zorlanmistir.

markn

quantities or at high speeds, the poten- tial exists to
create and release dust. The situation is com- plicated
by the fact that cement handling systems frequently
have to deal with changing material conditions,
making spill- age control and dust management an

even greater challenge.

1.1 Health and safety risks

Dust and spillage are also an on-going issue in cement
han- dling, creating a variety of potential hazards
and wasting val- uable resources. In addition to the
lost material, accumulated spillage from a conveyor
system increases the chances for slips, trips and falls,
while providing a potential source of air- borne dust.
It also requires clean-up, costing valuable labour time
and requiring personnel to work in the proximity of a

moving conveyor, introducing another possible hazard.

A serious concern for workers and local communities
is the risk of exposure to crystalline silica contained in
airborne dust. The term “silica” is a generic reference
to the min- eral compound silicon dioxide (SiO,), which
can be found in either amorphous or crystalline form.
Crystalline silica is sig- nificantly more hazardous,
cited as a cause of the disabling and irreversible lung
condition known as silicosis, one of the oldest known
occupational diseases. Any particle smaller in diameter
than 10 um has the potential to cause permanent
damage to the lungs.

Under certain conditions, personal protective
equipment may be required for workers who spend
extended time in dusty environments ( Fig. 3). While
this gear serves to protect on- site personnel from the
hazards of inhaling airborne dust, it tends to limit
visibility and slow reaction time, introducing the

possibility of increased risk.

1.2 Neighbour relations and regulatory agencies
Without appropriate dust containment, cement
manufactur- ing can be a very visible source of
pollution. Airborne dust is sometimes visible miles from
the offending facility, so it can draw the attention of
activist groups and neighbours. Because a dust cloud is
so readily apparent, complaints over dust issues can be
frequent and passionate. Several facili- ties have been
forced to alter their operations due to com- plaints

from a nearby town.
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Tarihsel olarak bakilacak oldugunda sacilma ve bu-
nunla iligkili sorunlar yalnizca isletime hastir ve bir
dis denetim ya da giivenlik olaylar haricinde tesis
disinda goriilmeme egilimdedir. Toz salinimlarinin
etkileri bir tesisin miilkiyetindeki alanlarin ¢ok &te-
sinde de hissedilebilir. Yarg: ve diizenlemelerin ic-
ras1 devlet makamlar: tarafindan gerceklestirilmek-
tedir ve yetki alanlar1 bdlgeye gore degisiklik gos-
termektedir. Thlaller basit uyarilardan ciddi cezalara
varan Olclilerde sonuclara yol acabilmektedir.

1.3 Maliyetler

Kacak malzeme kaynakli kazalarla iligkilendirilen
tibbi tedavi, {icret kaybi, donanimin calismamasi
ve potansiyel yasal sorumluluk gibi bazi maliyetler
kolaylikla tanimlanabilir. Daha az gériinen maliyet-
ler arasinda yeni c¢alisan arayisl ve egitimi, bunun
sonucunda meydana gelen iretim gecikmeleri ve
sorusturma/raporlamaya iligkin gozetim stireleri ve
ayrica donanim ve takim hasari gibi maliyetler yer
almaktadir.

Bir sacilma meydana geldigi takdirde bunu kontrol
altina almak icin buraya isglcii ve enerji aktarilmasi
gerekir. Bu, bir sirket ¢aligsanina ya da harici bir yiik-
leniciye 6deme yapilmasini gerektirirken, diger ka-
zang getirici faaliyetlere ayrilmas: gereken siirenin
kaybedilmesine yol acan bir operasyondur.

Sekil 3: Endiistriyel bir ortamda
kisisel koruyucu donanim

Figure 3: Personal protective equipment
in an industrial environment

Historically, spillage and its related issues are known
only to the operation and tend to be invisible beyond
the facility, except in the case of an outside inspection
or safety incident. But the effects of dust releases may
be felt far beyond the limits of a plant’s property lines.
Jurisdiction and enforce- ment of regulations falls to
the governing agency, and author- ity varies by region.
Consequences of violations can range from a simple

warning to massive fines.

1.3 Costs

Some of the costs associated with fugitive material-
related accidents can be easily identified, including
medical treat- ment, lost wages, equipment downtime
and potential legal liability. Less apparent are
the costs of finding and train- ing new employees,
subsequent production delays and the supervisory
time for investigating/reporting, as well as dam- age to

equipment or tools.

If a spillage occurs then manpower and energy must
be expended to control it. An operation must pay an
internal worker or an outside contractor to clean the
affected areas, time that could be applied to other,
revenue-generating, activities. In addition, if an

operation is producing dust or spillage, a percentage

Sekil 4: Merkezi toplama sistemi
Figure 4: Central collection system

Ayrica, bir operasyonun toz ya da sa¢ilma iiretmesi
halinde kazancin da belli bir yiizdesi kaybedilir. Toz
havalanarak disarida malzeme akisinin disinda ¢o-
ker ve degerini yitirir. Toz ayn1 zamanda donanimin
asinmasini hizlandirir, filtrelerin, yataklarin ve diger
hareketli parcalarin kullanim émriini kisaltir. Sagil-
manin cevrelenmesi risklerin azaltilmasini, kapali
kalma siiresinin kisaltilmasini ve personelin temel
faaliyetlere yogunlasabilmesini saglar.

Ciddi yaralanmali ya da 6liimlii vakalarin ekonomik
etkisini tahmin etmek zor olmakla birlikte 2010 y1-
linda Birlesik Devletler'deki Ulusal Giivenlik Konse-
yi isle ilgili bir 6limlii vakanin ortalama maliyetinin
1,3 milyon $ seviyesinde oldugu tahmininde bulun-
mustur ve bu rakam giiniimiizde muhtemelen daha
yiiksektir. Hesaplama tibbi harcamalar, licret ve ve-
rimlilik kayiplar1 ve idari masraflar icermekte ancak
maddi hasar1 kapsamamaktadir.

1.4 Toz toplama yontemleri

Bu sorunlara iliskin daha proaktif bir yaklasim
cimentonun ve kullanilan hammaddelerin hareke-
tiyle iligkili olan endustriyel islemlerin meydana
getirdigi havadaki toz vb. gibi temel nedenleri or-
tadan kaldirmaktir.

Havaya kalkmis partikiillerin kontrolil tipik olarak
asagidaki iki yontemden biri kullanilarak gercek-
lestirilir: Tozun ilk ortaya ¢iktig1 yerde ¢nlenmesi
ya da havadaki partikiillerin giderilmesi. Malzeme-
ler her tasindiginda toz meydana geldigi icin dok-
me malzemeleri tasirken toz olusumunu énlemek
neredeyse imkansizdir. Sonug olarak, girisilen bir-
cok eylem toz havaya kalktiktan sonra onu topla-
maya ve filtrelemeye yoneliktir. Bunu uygulamada
en yaygin olarak kullanilan yontem genellikle bir
torba filtre olan merkezi toz toplayicidir.

Merkezi toz toplayici tiim fanlari, filtreleri ve bir
toplama hunisini iceren tek bir aksamdan meyda-
na gelmektedir (Sekil 4). Bu aksam, adindan da
anlasilacagl Uizere merkezi bir noktada konumlan-
dirilmistir ve sizdirmaz bir kanal tesisatiyla tiim
bagimsiz toplama noktalarina baglanmistir. Bu tiir
bir filtreleme sistemi tim konveyo¢r sisteminden
disar1 ¢ikan tozu idare edebilmekte ve bunu elden
cikarma ya da uygun bir noktadan prosese yeniden
aktarma amaciyla toplamaktadir.

Merkezi toplayiciya alternatif olarak bir emis ké-
rigi, filtre elemanlar: ve filtre temizleme sistemi
iceren entegre hava temizleyicidir (Sekil 5). Toz
olusan noktalara kanal tesisati ile baglanan mer-

of revenue is being lost. The dust becomes airborne and
will settle out outside the material stream and remove
its value. Dust also increases equipment wear, short-
ening the life of filters, bearings and other moving
parts. Con- taining spillage lowers risk, reduces
downtime and allows personnel to concentrate on core

activities.

It’s difficult to estimate the economic impact of a
serious injury or death, but in 2010, the National
Safety Council in the United States estimated the
average cost of a work- related death to be around US$
1.3 million, a figure that is likely to be even higher now.
The accounting included med- ical expenses, wage and
productivity losses and administra- tive costs, but not

property damage.

1.4 Dust collection methods

A more proactive approach to these problems is
to eliminate the root cause, i.e. the dust in the air
generated by indus- trial processing associated with

the movement of cement and its raw materials.

Control of airborne particles is typically accomplished
in one of twoways: Either preventing the dust from being
created in the first place or removing particles from
the air. Since dust can be created whenever materials
are handled or transported, it is virtually impossible to
prevent dust creation when handling materials in bulk.
As a result, most efforts have focused on gathering
and filtering the dust once it becomesairborne.
Themostcommonmethodtoaccomplish this is with a

central dust collector, often called a baghouse.

A central dust collector consists of a single assembly
con- taining all fans, filters and a collection hopper
(Fig. 4). As the name implies, this assembly is located
at a central point and connected to all the individual
collection points by means of sealed ductwork. This
type of filtration system would han- dle all the dust
extracted from the entire conveying system, collecting
it for disposal or feeding it back into the process at a

convenient point.

An alternative to the central collector is the integrated
air cleaner (Fig. 5), which contains a suction blower,
filtering elements and a filter cleaning system.
Instead of a centrally located unit connected to dust
generation points via ductwork, this type of cleaner is

incorporated into the dust generation point itself. The
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kezi olarak konumlandirilmis bir inite yerine
kullanilan bu tiir bir temizleyici dogrudan toz
olusan noktaya konumlandirilir. Partikiiller di-
sarl cekilmez ve bunun yerine goévde icerisinde
toplanarak periyodik bir sekilde malzeme akisina
geri aktarilir. Entegre yaklasim, merkezi sistem-
lerin aksine, her biri bir toz olusma bdlgesinde
bulunan bir dizi kii¢iik ve bagimsiz olarak isleti-
len iiniteden yararlanir.

Entegre hava temizleyici, filtreleri basin¢li hava
soklar1 kullanarak temizlemek i¢in bir cihaz icerir.
Filtreler malzemeleri yakaladik¢a malzemeler filt-
re elemaninda birikmeye baslar. Filtre elemanina
hava soku uygulandiginda malzeme tahliye edilir.
Malzemeler bir araya toplandiginda ve pargalar ye-
terli butytiklikte oldugunda malzeme akisina geri
diiserler. Hava soku sistemi her filtre elemanina
sirayla hava uygulayacak sekilde tasarlanir. Bir
filtreye hava soku uygulandiginda bitisikteki filtre
halen hava ¢cekmeye devam eder. Hava soku uygu-
lanan partikiil ¢ok kiiciik oldugunda hava akisinin
disina diiser ve derhal aktif filtrenin igine cekilir.
Bu sirayla gergeklestirilen hava soku uygulamasi,
bir hava sokunun anlik olarak havaya bir toz bulu-
tu kaldirma olasiligini ortadan kaldirir.

2 Bir hava temizleme sisteminin belirlenmesi
Cimento operasyonlari icin bir hava temizleme sis-
temi tercihi yapilirken merkezi bir toz toplama sis-
temi ve entegre bir hava temizleme sistemi arasin-
da gerekli degerlendirmeler yapilmalidir. Bu karar
alinirken sistematik bir degerlendirme yapabilmek
icin maliyet ve gii¢ tiiketimi hesaplamasi yapilma-
lidir. Asagidaki model bir hava temizleme sistemi-
nin maliyetini ve etkinligini daha iyi anlamak ve
tahmin etmek icin gelistirilmistir.

Burada sunulan sonug¢lar ayni uygulamada kulla-
nilan cesitli toplayici bilesimleri géz 6niine ali-
narak hesaplanmistir: 24 m uzunlugundaki bir
binanin yaninda bulunan bir ¢ift kapali konveyor
(Sekil 6). Her konveyo6riin iki alma konumu bulun-
maktadir. Birincisi binadan 3 m uzakliktadir ve 28
m?/dak. hava gereksinimi bulunmaktadir. Ikinci
alma noktasi ise birinciye diiz akis yoniinde 20 m
mesafede yer almaktadir ve 56 m?3dak. hava ge-
reksinimi bulunmaktadir.

Simiilasyonlar serisinde dort farkli konuma bir mer-
kezi toplayici yerlestirilmistir. Toplayici uygulama
noktalar1 Sekil 7 ve Tablo 1'de gosterilmektedir.

particles are not extracted, but are instead col- lected
within the enclosure and periodically discharged back
into the material stream. Unlike central systems, the
inte- grated approach employs a series of smaller,
independently operating units, one at each dust

generation point.

The integrated air cleaner contains an apparatus to
clean the filters using a pulse of compressed air. As
material is captured by the filters, it collects on the
filter media. When the filter media is pulsed, the
material will fall. If it has agglomerated and the
pieces are large enough they will fall back into the
material stream. The pulse system is designed to
alternate pulses to each filter element. When one filter
is being pulsed, the adjacent filter is still drawing air.
If a pulsed particle is too small to drop out of the air
stream, it is immediately pulled into an active filter.
This alternated pulsing eliminates the poten- tial for

a pulse to create a momentary plume of airborne dust.

2 Specifying an air cleaning system

When considering an air cleaner system for cement
opera- tions, a decision must be made between the use
of a cen- tral dust collection system and an integrated
air cleaner sys- tem. The cost and power usage must
be quantified so that a systematic evaluation can
be applied to this decision. The following model was
developed to better understand and predict the costs

and efficiencies of an air cleaner system.

The results presented here were calculated from several
combinations of collector placements on the same
applica- tion: a pair of enclosed conveyors next to a 24
m tall build- ing ( Fig. 6). Each conveyor has two pick-
up locations. The first is 3 m from the building and
requires 28 m*/min of air. The second pick-up point is
20 m downstream from the first and requires 56 m>/

min of air.

The series of simulations placed a central collector at
four dif- ferent locations. The collector application
points are shown in Fig. 7 and Table 1.

Situation 1 was selected as the baseline, as it is the
most common arrangement in most applications. The
pressure losses for each situation were calculated using

a stand- ard Donaldson duct sizing calculator. These

Sekil 5: Entegre hava temizleme sistemi
Figure 5: Integrated air cleaner system

Sekil 6: Toz toplama uygulamasi (her biri 1 000 CFM,
her biri 28 m3/dak; her biri 2 000 CFM, her biri 56 m?/dak)

Figure 0: Dust collection application (1 000 CFM each, 28 m*/min
each; 2 000 CFM each, 56 m*/min each)

Sekil 7: Merkezi toz toplayic1 konumlari
Figure 7: Central dust collector locations

Durum 1, bir¢ok uygulamada en yaygin diizenleme
oldugu icin taban hatti olarak secilmistir. Her durum
icin meydana gelen basing kayiplar standart bir Do-
naldson kanal boyutlandirma hesaplayicisi kullanila-
rak hesaplanmistir. Bu basing kayiplarl uygun giice
sahip bir toplayici se¢mek tizere kullanilmigtir.

Karsilastirma i¢in her alma noktasina ayrica bir en-
tegre hava temizleyici (Sekil 8) yerlestirilmistir ve
gerekli miktarlardaki havay: filtrelemek icin ihtiyac
duyulan gii¢ hesaplanmistir. Bu sisteme yonelik ma-
liyetler de ayrica hesaplanmistir.

Tim gii¢ ve donanim maliyetleri, her sisteme yone-
lik avantajlar ve dezavantajlar ile birlikte karsilasti-
rilmistir.

3 Sonucglar
Siradaki sekilde ve tabloda Durum 1 (toplayici bina-
nin Ustiinde) icin hesaplanmis basinglar ve akislar

Sekil 8: Entegre hava temizleyici konumlari
Figure 8: Integrated air cleaner locations

pressure losses were used to choose a collector with

adequate power.

For comparison, an integrated air cleaner ( Fig. 8) was
also placed at each pick-up point, and the power needed
to fil- ter the required amounts of air was calculated.

The costs for this system were also calculated.

All costs of power and hardware were compared, along

with the advantages and disadvantages of each system.

3 Results

The next figure and table show the calculated pressures
and flows for Situation 1 (collector on top of building).
The sys- tem was broken into segments, as shown in Fig.
9a. The pressure loss was calculated for each section
(Table 2). This process was repeated for Situations 2,
3 and 4 ( Figs. 9b-d). The results are summarized in
Table 3.
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gosterilmektedir. Sistem Sekil 9a’da gosterilen boliim-
lere ayrilmistir. Basing kayb1 her boliim icin hesaplan-
mugtir (Tablo 2). Bu islem 2, 3 ve 4 sayili Durumlar
icin tekrarlanmustir (Sekiller 9b-d). Sonuglar Tablo 3’'te
ozetlenmistir. Degerler, merkezi toz toplayicilarin ve
kanal tesisatlarinin 6l¢eklendirilmesi i¢in kullanilmis-
tir. Her merkezi toz toplayici sistemi bir toplayici, bir
tfleyici fan, bir malzeme bertaraf sistemi ve kanal te-
sisatina gereksinim duymaktadir. Toplayicinin, filtre
olarak kumas torba filtreye ve entegre bir huniye sahip
oldugu bir torba tipi toplayici olmas1 6ngorilmistiir.
Ufleyici fan geriye dogru yatiktir ve gerekli basingta
168 m3/dak. hava iiretebilmektedir. Bertaraf sistemi
bir 9 m spiral konveydrdiir. Kanallar yeterli hava hiz
saglayacak sekilde boyutlandirilmis standart yuvarlak
galvanizli borudan tretilmistir.

Gug iiretim bilesenleri Tablo 4’te gdsterilmektedir.
Her bilesenin maliyeti Tablo 5'te gésterilmektedir.

The values were used to size central dust collectors and
ducting systems. Each central dust collector system
requires a collector, a blower fan, a material disposal
sys- tem and ducting. The collector was assumed to be
a bag style collector using fabric bags as filters and an
integrated hopper. The blower is backwards-inclined,
capable of pro- ducing 168 m®/min at the required
pressure. The disposal system is a 9 m screw conveyor.
The ducts are standard round galvanized tube sized to

produce an appropriate air velocity.

The power-producing components were tabulated in
Table 4. The costs for each component were tabulated
in Table 5.

The final situation was an integrated air cleaner located
at each pick-up point. The required airflow, power

consump- tion and cost were tabulated in Table 6.

Tablo 1: Merkezi toz toplayici konumlari

Table 1: Central dust collector locations

Durum/ Sifuation | Toplayit konumlan / Collecter locations

1 Binanin Gstinde /O top of buikding

2 Binarin 20 m seviyesinde /20 m up buikiing

3 Ilk alma noktasinda A first pick-up point

4 Alma noktalannin arasinda / Haeay betwesn pick-up paints

Son olarak degerlendirilen durum ise her alma nokta-
sinda bulunan entegre bir hava temizleyicisidir. Gerekli
hava akisi, giic tiiketimi ve maliyet Tablo 6’da gosteril-
mektedir.

Uyguladigimiz modelde, entegre hava temizleme sis-
temi merkezi toplama sistemiyle karsilastirildiginda
entegre yaklasik sermaye maliyetinde %24 oraninda
bir tasarruf saglarken gerekli olan giicte de %26’lik bir
tasarruf sunmaktadir. Bu durumda, entegre sistem mer-
kezi sistemden daha ekonomik olmaktadir.

Sekil 9: Durum 1 (a), Durum 2 (b),
Durum 3 (c) ve Durum 4 (d)’deki
sistem segmentleri

Figure 9: System segments in Situa-
tion 1 (a), Situation 2 (b), Situation
3 (c) and Situation 4 (d)

When the integrated air cleaner system is compared
to the central collection system in our model, the
integrated approach realizes a 24 % reduction in
capital cost and a 26 % reduction in power required. In
this case, the integrated sys- tem was more economical

than the centralized system.

4 Discussion
The primary components of a central dust collection

sys- tem are the collector, blower, disposal system and

4 Tartisma

Merkezi bir toz toplama sisteminin baglica bilesenleri
toplayicy, iifleyici, bertaraf sistemi ve kanal tesisatidir.
Toplayicy, filtre elemani torbalarini, bu torbalari temiz-
lemeye yonelik sistemi, toplama hunisini ve huniyi
bosaltmak i¢in kullanilan déner bir hava Kilidini iceren
aksamdir. Boyutunun biilyiik olmasi ve izin konusunda-
ki cesitli smirlandirmalar nedeniyle bu iinitelerin tipik
olarak bir binanin disina yerlestirilmesi gerekir. Bu top-
layicilar hava akisina gore 6lceklendirildigi icin toplayi-
c1 her durum i¢in aymidir.

Merkezi toplayici verilerinin analizi ve her bilesenin kap-
saml bir sekilde irdelenmesi ile birlikte merkezi bir toz
toplama sisteminin 6zelliklerinin, avantajlarinin ve deza-
vantajlarmin tam olarak degerlendirilebilmesi saglanir.

4.1 Ufleyici

Bir toplayici, havay: ve tozu filtre elemanina ¢ekmek,
havanin icinden ge¢mesini saglarken toz partikiillerini
elemanin icinde tutmak iizere negatif basing tiretmek
icin bir tifleyici kullanir. Ufleyici, gerekli olan hava akisi
ve havanin iistesinden gelmesi gereken basing diisiisi-
niin bilesimi degerlendirmeye alinarak ol¢eklendirilir.
Filtre elemanina ilave olarak, iifleyicinin toplayic ile
toplayicinin en uzaginda bulunan alma noktasini bagla-
yan kanallarda meydana gelen tiim basing kayiplarinin
ustesinden gelmesi gerekmektedir.

Veriler, kanal tesisatinda meydana gelen basing kayip-
larinin toplam gerekli giictin yalnizca %49’u (Durum
1) ila %33’tinden (Durum 4) sorumlu oldugunu goster-
mektedir. Kuiciik bir iifleyici kullanilabilmesi icin diisiik
bir yeterli basin¢ elde etmek iizere toplayicinin alma
noktasindan en ¢cok 9 m uzakta olmasi gerekmektedir.

4.2 Bertaraf sistemi ve kanal tesisat1

Toz toplandiktan sonra malzeme akigina geri génde-
rilmelidir. Bunu gerceklestirmek icin 9 m uzunlugun-
da bir burgu, spiral konveyér kullanilmigtir. Bu vidali
konveyor bir 0,75 kW motor kullanmustir, bu sayede,
bertaraf sistemi kaynakli giic ilavesi toplam gii¢ gerek-
sinimlerine kiyasla diigiik olmustur. Toplayiclyr alma
noktasina baglamak icin kullanilan kanalin, hava aki-
sindan disar1 herhangi bir sekilde toz ¢ikigini énleyecek
sekilde boyutlandirilmasi gerekir. Bu, birden fazla alma
noktasi séz konusu olmadig1 takdirde basit bir islemdir.
Kanalin her kismindaki akis, sistemin her kolundaki hiz
korunacak sekilde analiz edilmeli ve 6lceklendirilmeli-
dir. Basing kayiplar1 hizla orantilidir, bu nedenle yiiksek
bir hiz bliyiik bir basing diistisiine neden olur.

Bu kanallar, akista gerek calisanlar gerekse de kanal
sorunu nedeniyle degisiklik meydana gelmesi halinde

ducting. The collector is the assembly that contains
the filter media bags, a system to clean these bags, a
collection hopper and a rotary airlock to empty the
hopper. Due to the large size and various permitting
limitations, these units typically must be located
outside a building. Since these collectors are sized
based on the airflow, the collector is identical for

each situation.

Analysis of the central collector data, combined with
a thor- ough understanding of each component, leads
to a complete evaluation of the attributes, advantages

and disadvantages of a central dust collection system.

4.1 Blower

A collector uses a blower to produce negative pressure
to draw air and dust into the filter media, drawing
the air through and trapping dust particles within the
media. The blower is sized based on a combination of
the airflow required and the pressure drop the air must
overcome. In addition to filter media, the blower must
overcome all the pressure losses of the ducts connecting
the collector and the farthest pick-up point from the
collector.

The data show that the pressure losses from the ducting
only account for between 49 % (Situation 1) and 33 %
(Situation 4) of the total power required. The collector
had to be within 9 m of the pick-up point to require a

low enough pressure to allow a smaller blower.

4.2 Disposal system and ducting

Once the dust has been collected it must be re-
deposited in the material stream. To accomplish this,
a 9 m auger, or screw conveyor, was used. This screw
conveyor used a 0.75 kW motor, so the power addition
due to the disposal system was small in comparison to
total power requirements. The duct used to connect the
collector to the pick-up point must be sized to prevent
any dust from settling out of the air stream. This is
a straightforward process, unless there are multiple
pick-up points. The flow in each section of the duct
must be analysed and sized so the velocity in every
branch of the system is maintained. Pressure losses are
proportional to velocity, so a high velocity will cause a

large pressure drop.

These ducts are susceptible to dust settling out of the
stream if the flow is altered, whether by workers or duct

failure. This failure will not only release dust into the
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akistaki tozun ¢ékmesi egilimi sergiler. Bu sorun yalniz-
ca ortama toz salimini yapilmasina degil ayni zamanda
sistemin dengesinde de degisim olmasina neden olur.

4.3 Merkezi toplayici sistemi bilgileri

Merkezi bir toz toplama sistemi her ne kadar bir endiist-
ri standard olsa da ¢cimento sektoril tarafindan istenme-
yen cesitli dzelliklere sahiptir.

environment, but it will also change the balance of the

system.

4.3 Central collector system details
A central dust collection system, though it is an
industry standard, has several attributes that make it

undesirable to the cement community.

marikn

[ Bt Not Uzumiuk [m] | Boru gap Hava Akg Habasner | Sarinme | Wayp faktied |
Region Nole Length fm] [mm] [m3/dak.] ve] fakted [Hf] Loss faclor [ su]
Pipa diametar Airflow w Friction factor Pressure loss
{mm] pressure [H [mum of water]
T Tonlaysdan ikan bara 3 a0 L 12 i3] RS
Pipe out of coliector
] Larsek / Efoww [} U e 1.2 [L 8.23
T Erog, Erog b .15 TR TS ik E§ B 1]
4 Dirsek / Efbow 0.3 40 168 1.2 0.27 .23
5 Tlk alena naktasma 3 40 168 12 0.013 1.96
pcen giky
O o frst gk 4
] Fonmveyor /| Comeeyor 20 33 1 11 oIy 3368
7 [Alma noktasana giden boru) 0.9 i} 56 13 0.01% 1.4%
Pipe to pick-up
[] Ikinei Alma Naktasi 03 23 56 13 0.026 1.7 56.13
Second Pick-up
Filtreler s Filtars 152.40
Taplam / Tofal i
Gurveribk faktairl kin yuvarama  Round up for safiety Bacior EED]

Tablo 2: Durum 1’e yénelik kisim basing kayiplar1 (168 m®/dak. toplayici binanin iistiinde)
Table 2: Section pressure losses for Situation 1 (168 m3/min collector at top of building)

Tablo 3: Her durum i¢in basing kaybi

Table 3: Pressure loss for each situation

Diuirum Natlar Toplam basing kaybi (mmsu]
Shuation Notes Totml profsune IORS e o s

1 Toplayic binarnin dstinde 330

af fop of builds
2 Toplaya binanin yan yuksekliginde 330
Colacior T
E] Topl , al ktas 1°'d 280
4 Toplayici, alma noktalannmn arasanda 250
iy bl peck-UD poants

Bunlar agagidakileri icerirler ve bunlarla smirli degil-
lerdir: Kanallarda toz birikmesi, bakim gerektiginde
sistemin genel olarak durdurulmasi, yiiksek ilk yatirim
sermayesi, yitksek gii¢ tiiketimi, kanal bakimi zorlugu,
kanallardaki hava basmcini “dengeleme” zorlugu ve
filtre tozunun devridaiminin ya da elden cikarilmasi-
nin saglanmasi gerekliligi ve genellikle bunlarla iligkili
olan ek maliyetler.

Merkezi bir sistem kullanildiginda toplama sisteminin
bagimsiz kollar1 ayristirilamaz ve bir koldaki akista de-
gisiklik olmas: sistemin diger bélumlerini de etkiler.
Bundan dolayi, bagimsiz alma noktalarinin bakimi sis-
tem tamamen kapatilmadan ya da diger kollarin ¢alis-
mas! etkilenmeden gerceklestirilemez.

Merkezi toz toplayici birbirine bagiml bir¢ok bolim
iceren ve satin alim fiyatinin da bu yonde etkilendi-
gi karmasik bir sistemdir. Tablo 5'te bu uygulamada
kullanilan merkezi bir toplayicinin tahmini fiyati gos-
terilmektedir. Her durum i¢in ¢ok ufak farkliliklar s6z
konusu olsa da aradaki fark %7’den dusiiktiir. Kanal
sistemlerindeki neredeyse tamamen ayni olan kayiplar
nedeniyle gii¢ gereksinimi, toplayicinin alma noktala-

These include, but are not limited to: Build-up of dust in
the ducts, system-wide downtime when maintenance is
required, high initial capital invest- ment, high power
usage, difficulty in maintaining ducts, diffi- culty in
“balancing” airflow in ducts, and the fact that filtered
dust must be recirculated or discarded, often with
additional costs associated.

With a central system, individual branches of the
collec- tion system cannot be isolated, as a change
in flow in one branch will impact the other parts of
the system. Because of this, individual pick-up points
cannot be maintained with- out either shutting off
the system or impacting the effective- ness of other
branches.

A central dust collector is a complex system with many
inter- dependent parts so the purchase price is affected
accord- ingly. Table 5 shows the estimated price of a
central collector used in this application. Although
there is a slight difference for each situation, the
range is less than 7 %. Because of the almost identical

losses in the duct systems, the power requirement is

rina en yakin durdugu Durum 4 hari¢ olmak {izere tiim
durumlarda tutarhdir.

4.4 Entegre hava temizleyici

Merkezi toplama sisteminde oldugu gibi bir entegre
hava temizleme sistemi analiz edilmistir. Bir entegre
hava temizleme sisteminin ana bilesenleri, her uygu-
lama noktasinda bulunmasi gereken filtre yuvasy, filtre
elemanlar ve iifleyicidir. Filtre yuvasinin yalnizca her
bir toplama noktas! icin tutabilecek yeterli biiyiikliikte
olmas: gerekir, bu nedenle, genellikle alma konumuna
yerlestirilebilecek kadar kiigiiktiir.

Entegre sistemin disarida konumlandirilmasi gerekmez
ve kanal tesisat1 gerekliligi ortadan kalktig1 icin potan-
siyel bir atil malzeme kaynag: ortadan kaldirilir. Filtre
yuvasl uygulama noktasinda oldugundan ve filtrele-
nen malzeme yeniden malzeme akigina aktarildigindan
herhangi bir depolama ya da bertaraf sistemine ihtiyag
duyulmaz.

Entegre hava temizleyici, filtreleri basin¢h hava sokla-
11 kullanarak temizlemek icin bir cihaz icerir. Filtreler
malzemeleri yakaladik¢a malzemeler filtre elemaninda
birikmeye baglar. Filtre elemanina hava soku uygulan-
diginda malzeme tahliye edilir. Malzemeler bir araya
toplandiginda ve parcalar yeterli bityiikliikte oldugunda
malzeme akigina geri katilirlar.

4.5 Ufleyici

Merkezi sistemde oldugu gibi entegre iiniteler de her
bir alma noktasi i¢in ihtiya¢ duyulan hava akigini sag-
lamak lizere dl¢eklendirilen bir iifleyici tarafindan tireti-
len hava akis1 ile negatif basing kullanirlar. Hi¢bir kanal
tesisati bulunmadigindan, filtreler disinda baska higbir
noktada basmng¢ kaybi yasanmaz. Bu nedenle, entegre
bir hava temizleme sisteminin gii¢ gereksinimleri ayni
uygulamada kullanilan merkezi toplama sistemlerinin-
kinden daha diistiktiir. Giig tiiketimi, sahip olma maliye-
tinin émri agisindan énemli bir faktordiir.

consistent in all situations except Situation 4, where
the collector is closest to the pick-up points.

4.4 Integrated air cleaner

As with the central collection system, an integrated air
cleaning system was ana- lysed. The main components
of an inte- grated air cleaning system are the filter
housing, filter elements and the blower, which are
required at each application point. The filter housing
only needs to be large enough to hold the filters for
the individual collection point, so it is usu- ally small
enough to fit at the pick-up location.

The integrated system does not need to be located
outside, and with ductwork eliminated, a potential
source of stagnant material is removed. Since the filter
housing is at the appli- cation point and the filtered
material is placed back into the material stream, no
storage or disposal system is needed.

The integrated air cleaner contains an apparatus to clean
the filters using a pulse of compressed air. As material is
cap- tured by the filters, it collects on the filter media.
When the filter media is pulsed, the material will fall.
If it has agglom- erated and the pieces are large enough
they will return to the material stream.

4.5 Blower

Like the central system, integrated units use negative
pres- sure, with airflow created by a blower sized to
provide the airflow needed for each pick-up point. There
is no ducting so there are no pressure losses other than
the filters that must be accounted for. Because of this,
the power requirements of an integrated air cleaning
system are lower than for central collection systems for
the same application. Power usage is a major factor in
the lifetime cost of ownership.

Durum Not Toplayic gl [KW] | UReyidl gicd [kW] riaraf skstemi ghcl Toplam gl [kKW)
Situation Nates Collector power [kKW] Blower power [kW] sysiom power Total power [kW]
1 Toplayic binamin dstunde [ 149 0.5 160
Collecior al top of busiding
F] Toplaya binanin yan yuksekliginde 0.3r 149 075 160
Collector hafiwsy down buing
3 Toplayici, alma noktas: 1'de 0.37 14.9 0.75 160
Collactor af 1
4 Toplays, alma noktalannin arasnda 0.37 11.2 0.75 12.3
Cinlacior miclasty balwean pick-up poinis
Tablo 4: Her durum icin giic tiikketimi / Table 4: Power consumption for each situation
Durum Mot Toplays: maliyeti Bertaraf sistemi | tesisat I'I'Illfltrl'ﬂllll'l'l
Situation Notes [uss) [uss] maliyeti [US$] [uss] [uss)
Collecior cosi [USS] oot Disposal Sysam Ducting cost [USS] | Totad cost [LISS]
1 Tgnlxglclﬁiﬁn;. st Onde 27 000 S E00 15213 G428 £4 141
2 Teplayna binanin yan yuksekliginds &7 000 = kil 15213 5 142 TIO5E
Cobactor halfaey down
3 Toplayici, alma tas 1de 27 000 S 500 15213 4114 51827
Codector af pick-up poinf 1
4 Tuglw.u,_:lrma naktalannin arasnda 27000 5500 15413 TI01 50 504
VY bt peck-Lip points

Tablo 5: Her durum igin bilesen maliyetleri / Table 5: Component costs for each situation
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4.6 Entegre toplayici sistemi bilgileri

Entegre hava temizleme sistemi, her toz olusum
noktasinda bagimsiz olarak isleyen bir dizi aksam
kullandig1 i¢in tek bir tinitenin bakim i¢in devre dis1
birakilmasi toz toplama sisteminin operasyon gene-
linde kapatilmasini gerektirmez. Bu merkezsizlesti-
rilmis diizenleme sayesinde temizleyicilerin bir ba-
kim dongiisiine alinmasi ve her tinitenin sisteminin
tamamen kapatilmasi gerekmeden farkli zamanlarda
bakim islemine tabi tutulmasi saglanir.

Entegre hava temizleyici tasarimi, dogas! geregi, mer-
kezi toz toplayicinin bir¢ok dezavantajini ortadan kaldi-
rarak ayni seviyede filtreleme gerceklestirir. Hicbir ka-
nal tesisati, hicbir toz birikmesi olasilig1, hicbir denge-
leme ve kanal bakimi gereksinimi s6z konusu degildir.
Bagimsiz bilesenler yalnizca gereksinim duyuldugunda
isletilerek enerji tiiketiminin azaltilmasina yardimci
olur. Tozu prosese geri aktarabildigi icin ayr bir toz
bertaraf sistemine gereksinim duyulmaz.

5 Sonucg

Sacilma, dékme malzeme tagima endiistrilerinde da-
ima yinelenen bir sorun olmustur. Sa¢ilma oldugu
siirece toz olusumu gerceklesmistir, ancak, tozun
neden oldugu sonuclar giderek daha fazla éncelik ka-
zanmaya baslamistir.

| il Gerekli glc (v fuss)
M WF Power 'ﬁ%
2 28 2.2 BS00
3 56 37 12000
4 E 3.7 12000
Toplarm / Total 118 41000

Toz saglik ve giivenlik risklerine, komsularla olan
iligkilerin gerilmesine, idari baskilarin artmasina ve
bunu temizlemekle gérevli olan kisilerin verimliligi-
nin azalmasina neden olur.

Havadaki tozu gidermeye yonelik endiistriyel standart
merkezi toplama sistemi ya da torba filtredir. Havadaki
tozu gidermeye yonelik alternatif bir yéntem ise enteg-
re hava temizleme sistemi bi¢iminde gelistirilmistir.

Bir toz kontrol ¢dziimil se¢imi yapmadan Once sege-
neklerin dikkatli bir gekilde kiyaslanmasi gerekir. Giig
tliketimi, maliyet ve her secenegin avantajlar ve deza-
vantajlar1 dikkate alinmalidir.

Yukarida gosterilen vakada entegre hava temizle-
me sistemi gii¢ tiiketimi ve sahip olma maliyeti, ilk
yatirim sermayesi ve avantajlarin ve dezavantajla-
rin kiyaslanmas: konusunda merkezi toz toplama
sisteminden daha iistiin gelmistir. Bu 6rnekte, en-
tegre yaklasim sermaye maliyetinde %24 oraninda
bir tasarruf saglarken merkezi sistem genelindeki
giic tiiketiminde de %26 tasarruf saglamaktadir.

markn

4.6 Integrated collector system details

Because the integrated air cleaning system utilizes
a series of independently operating assemblies at
each dust gener- ation point, the loss of a single
unit to maintenance will not result in an operation-
wide shutdown of the dust collection system. This
decentralized arrangement allows cleaners to be put
into a maintenance cycle, so each unit can be main-
tained at times other than during a full system outage.

The nature of the integrated air cleaner design
eliminates many of the disadvantages of a central dust
collector, while providing the same level of filtration.
With no ductwork, there is no chance of dust build-
up, no balancing and no duct maintenance. The
individual components will operate only when needed,
helping to reduce energy requirements. Because it can
return the dust to the process, there is no need for a
separate dust disposal system.

5 Conclusion

Spillage has always been a recurring issue in the bulk
mate- rial handling industries. Dust has been present
as long as spillage, but the consequences of dust have
recently received increased prominence.

Tablo 6: Entegre hava temizleyici verileri
Table 6: Integrated air cleaner data

The consequences of dust include health and safety risks,
strained neighbour relation- ships, increased regulatory
pressures, and the loss of pro- ductivity of those needing
to clean it up.

The industry standard for removing dust from the air is
the central collection system, or baghouse. An alternate
method of removing dust from the air has been developed
in the form of an integrated air cleaning system.

The options must be compared carefully before selecting a
dust control solution. Consideration must be given to power
usage, cost, and advantages or disadvantages of each option.

In the case shown above, an integrated air cleaning sys-
tem is superior to a central dust collection system in
the areas of power usage and cost of ownership, initial
capital investment, and in comparison of advantages
and disadvan- tages. In this example, the integrated
approach realizes a 24 % reduction in capital cost and a
206 % reduction in power required over the central system.
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Bu saymmizda sizlere Amerika Birlesik Devletleri ile
ortak smir diinyanin en uzun kara sinirini olusturan
Kanada'y1 tanitacagiz. Bagkenti Ottava olan Kanadanin
niifusu 35.099.836 dir. Niifusunun %19'u Ingiliz, %15’i
Fransiz, %13l Irlandali, %9'u Alman, %4'i Italyan,
%4 Cinli, %4t Kizilderili olan Kanadamin yiiz 6l¢iimi
9.984.670 km karedir.

KANADA

CANADA

In this issue we will introduce you to Canada, whose border
with the United States is the world’s longest land border.
Canada whose capital city is Ottawa has a population of
35,099,836 people. Covering a surface area of 9,984,670
km2, Canada is home to many ethnic groups including
English (19%), French (15%), Irish (13%), German (9%),
Italian (4%), Chinese (4%), and Indian (4%).

Cogu Amerika iilkelerinde oldugu gibi Kanada'da, en
yaygin din Hristiyanlik, en yaygin mezhep Katolik'tir.
Resmi dilleri ise Ingilizce ve Fransizca'dir.

Tarihi

Kanada'ya ilk yerlesenler, Bering Bogazini gecerek, Ku-
zey Amerika’ya gelen Kizilderililer (giiney kesimde) ve
Eskimolar (kuzey kesiminde) olarak kabul edilmektedir.
On altina ytizyilda Jacques Cartier, Kanada topraklari-
n1 kesfetmistir. Cartier 1534-1536 yillar1 arasinda Sa-
int-Laurent Koérfezine girerek, bugiinkii Montreal’a ve
Québec’e kadar ilerleyip, Kanada iilkesini bulmus ve bu
topraklar1 Fransa'ya dahil etmistir.

1629'da Ingilizlerin eline gecen Kanada'yr 1632'de
Fransa geri almisur. On sekizinci yiizyilda Ingiltere’yle
vapilan bir antlagsmayla Kanada Ingiltere’ye birakilmis-
tir. Ingiliz gécmenlerin Kanada'ya bilyiik hizla yerles-
mesi ile 1763-1837 yillar1 arasinda Ingiliz rejimi iilkede
etkili olmustur.

1783 yilinda ABD'nin bagimsizligini tastik eden Versa-
illes Antlagmasi'ndan sonra Kanada, Ingiltere taraftar
gbdcmenlerin akinina ugramistir. 1791°de Ingiltere, Sa-
int Laurent topraklarim ikiye bélerek giineydogu bdl-
gesini Fransiz, kuzeybati bélgesini ise Ingiliz eyaleti
sekline sokmustur. 1837°de Yukar1 Kanada ve Asagi
Kanada’'da meydana gelen isyan ile Avrupalilar iilke-
nin yénetiminde kendilerine daha ¢ok s6z hakki veren
bir hitkkiimetin kurulmasmna imkan vermistir. 1867'de

As is the case in many American countries, the most
common religion practiced in Canada is Christianity and
the majority of the population is Catholic. The country’s
official languages are English and French.

History

Indians (to the south) and the Eskimo (to the north) are
thought to be Canada’s first inhabitants who arrived at
North America using the Bering Strait. It was Jacques
Cartier who discovered Canada in the 16th Century.
Cartier entered the Gulf of Saint Lawrence between
the years of 1534-1536 and proceeded to present-day
Montreal and Quebec. In the end he discovered Canada,
which was then included in the borders of France.

Having been occupied by Britain in 1629, Canada was
taken back by France in 1632. However, Canada was
given to Britain under a treaty with Britain in the 18th
Century. With British immigrants rushing to Canada,
the country came under the rule of Britain between the
years of 1763-1837.

When the Treaty of Versailles recognized the
independence of the United States of America in 1783,
Canada was flooded by pro-Britain immigrants. Britain
divided Saint-Laurent into two parts in 1791, turning
the southeastern region into a French state and the
northwestern region into a British state. After a rebellion
in Lower and Upper Canada in 1837, Europeans paved
the way for the establishment of a more democratic
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Kuzey Amerika Britanya antlagsmasi, Ontario, Québer,
Nauvelle-Ecorse ve Nouveau-Brunswich’i birlestirerek
Kanada dominyonunun dogmasina sebep olmustur.

1914-1918 willan arasmnda vuku bulan Birinci Diinya
Savagina Ingiltere’nin katilmas: Kanada'y da savasa sii-
riiklemistir. 1931 West Minster Tiiziigi ile bagimsiz bir
devlet olan Kanada, 1939'da ikinci Diinya Savagi patlak
verince Almanya’ya karsi savas ilan etmis ve bu savastan
giiclenmis olarak ¢ikmustir. 1989 baginda yapilan bir ant-
lagsmayla ABD ile Kanada arasinda giimriikler kalkmustir.

Fiziki, Cografi ve Genel Ozellikleri

Kanada’nin yarisina yakin bir kismi, Laurentian yaylasi
da denilen Kanada Kalkani adli bélgeden meydana gel-
mektedir. Kitanin bu bolgesi, 4.568.889 kilometrekarelik
bir alan1 kaplayan ¢ok eski ve sert kayalardan meydana
gelmis bir goriiniimdedir. Bu bélge Hudson Korfezi-
nin etrafinda bir kalkan biciminde yayilarak Labrador
kiyilarindan baslayip, StLawrence Irmag: ile Huron
ve Superior Golleri boyunca uzanir. ABD topraklarina
girdikten sonra kuzeybatidaki gollerin arasindan gege-
rek Mackenzie Irmag1 agzinin yakinlarinda Kuzey Buz
Denizi'nde son bulur. Kenarlari, orta kismini meydana
getiren Hudson Korfezi'nden daha yiiksek oldugu icin
bu bolge, bir tabaga benzetilir. Glineydoguda Kalkan
bolgesi ovalik goériinimiinden siyrilarak StLawrence
Irmag ve Korfezi boyunca birdenbire yiikselir.

St.Lawrence Bolgesi: Kalkanin giineydogusunda ka-
lan bu bélge, yarimada bi¢imindeki Giiney Ontario’yu
ve Québec kentinin giineybatisinda hafifce dalgalanan
alani icine alir. Huron Gélii'nde Bruce yarimadasindan
glineydogu uzantisina kadar bolge sert bir kireg tasi ta-
bakasi ile kaplidir. Bu tabakanin Niyagara Irmag tara-
findan yarilmasiyla tinlii Niyagara Caglayan1 meydana
gelir. Kalkan ile Kanda Appalaslar1 arasinda yer alan
St.Lawrence Ovalari, tarih 6ncesi dénemlerde denizle
kaplanmislardir. Bugiin ise bir birikinti ovasi goriinii-
miindedirler. Ancak bu duruma, Montreal’in dogusunda
sira halinde yiikselen ve sayilar1 sekizi bulan Montrere-

government. The British North America Act of 1867
brought together Ontario, Quebec, Nova Scotia, and New
Brunswick, causing the birth of the Canadian Dominion.

Britain’s entrance into World War I (1914-1918)
dragged Canada into the war as well. Becoming an
independent state with the Statute of Westminster, 1931,
Canada declared war against Germany in 1939 when
World War II started and Canada came out of the war
as a strong country. In early 1989, the Canada-U.S. Free
Trade Agreement entered into force.

Physical, Geographical, and General Characteristics
Almost half of Canada consists of the Canadian
Shield, also called the Laurentian Plateau. Covering
an area of 4,568,889 km?, this region of the continent
comprises of very old and hard rocks. Surrounding
Hudson Bay like a shield, this region starts from the
coast of Labrador and extends to the Saint Lawrence
River and Lakes Huron & Superior. After entering the
US territory, it passes between the northwestern lakes
and comes to an end in the Arctic Ocean close to the
mouth of the Mackenzie River. This region resembles
a plate as its sides are higher than Hudson Bay which
forms its central part. The flat look of the shield region
changes in the southeast, and the region suddenly rises
along the Saint Lawrence River and Bay.

St. Lawrence Region: This region located to the
southeast of the shield includes both Southern Ontario and
the area on the southwest of Quebec. The region around
Lake Huron is covered with hard limestones extending
from the Bruce Peninsula to the southeast. The erosive
force of the Niagara River forms the famous Niagara
Falls. The St. Lawrence Lowlands located between the
shield region and the Canadian Appalachians was
covered with water in prehistoric times. However today
it looks like an alluvial plain. But you can'’t see this on
the Monteregian Hills, series of eight mountains located
to the east of Montreal. A southeastern extension of the
shield separates the hills from the Ontario Peninsula.

gian Tepelerine rastlanmaz. Ovalar Ontario yarimada-
sindan Kalkanin giineydogusundaki bir uzantisiyla ay-
rilirlar. Bu uzanti, Ontario GOlu agzina yakin bir yerde,
St.Lawrence Irmag) tarafindan kesilir.

Appalas bolgesi: Appalas dag sisteminin bir parcasi
olan bu bélge, Québec’in dogu sinirini, New Foundland
adasini ve New Brunswick, Nova Scotia ve Prince Ed-
ward adas! eyaletlerini icine alir. Kuzeyde Kanada Kal-
kani ile Nova Scotia’daki sert kayalik arazi arasinda yer
alan Maritime eyaletleri bir havza meydana getirir.

ic ovalar: Kanada Kalkanmin batisinda bulunan iig-
gen bicimindeki boliim, ABD’deki bilyiik ovalarin bir
uzantisidir. Bu i¢ ovalar, degisik jeolojik merhalelerden
gecmislerdir. Ova iclerine dogru ilk yiikselti, 490 m’lik
Manitoba yiiksekligidir (Duch, Riding ve Porcupine
Daglari) ikinci yiikselti ise Saskat Chewan’da 910 m
yiikseklikteki Missouri Coteau’dur. Eski buz géllerinin
birikimi, ovalarin 6zelligini kaybetmelerine yol a¢mis-
tir. Saskatchewon ve Albetro’daki ovalar, akarsular tara-
findan derin bir bicimde oyulmuslardir. Gliney kesimle-
rinde ise tinlii Prairie bolgesi vardir.

Akarsular ve goller: Kanada'da dogan biitiin akarsular,
sularini denize dékerler. Bu nehirlerin cogu hem ulagim
yolu, hem enerji kaynag olarak kullanilirlar. Ulkenin en
onemli nehirleri, kayalik daglarin dogusundan dogan,
Kuzey Buz Denizine, Atlas Okyanusuna ve Hudson

Kanada

This extension is discontinued by the Saint Lawrence
River close to the mouth of Lake Ontario.

Appalachian Region: This region, which is a part
of the Appalachians, includes Quebec’s eastern border,
Newfoundland Island, as well as New Brunswick, Nova
Scotia, and Prince Edward Island provinces. Located
between the Canadian Shield and Nova Scotia’s rocky
terrain to the north, the Maritime Provinces form a basin.

Interior plains: This triangle-shaped region to the
west of the Canadian Shield is an extension of the large
plains in the U.S. These interior plains went through
different geological phases. The first elevation inward
to the plains is the 490m-mountain peak in Manitoba
(the Duch, Riding, and Porcupine Mountains) and the
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Korfezine dokiilen nehirlerdir. Bu nehirlerden Mac-
kenzienin uzunlugu 3700 km olup, Kuzey Buz De-
nizine dokiliir. Bu nehir yilin sekiz ayinda dondugu
icin ulagsimda yararlanilamaz. Saint Laurent Nehri
daha kisa olmasina ragmen, iilkenin ¢ok énemli ula-
sim yoludur. Ontario Géliinden dogar, bir dizi géliin
meydana gelmesine sebeb olur ve Atlas Okyanusuna
dokiiliir. Denize dokiildiigli yerde meydana gelen ha-
licin uzunlugu 40 km’yi bulur.

Gollere gelince, Kanada topraklarindaki irili ufakh gol-
lerin sayis1 250 bini bulur. Bunlarin en bilyiikleri Ay1
Goli 31.080 km?, Bityiik Esir Goli 28.919 km?, Winni-
peg Goli 24.530 km?'dir. Saing Laurent goller serisi ise
ABD ile Kanada topraklar: arasinda yer alir.

Bolgeler arasinda iklim bakimindan biiyiik farkliliklar
goriiliir. Kuzey bolgelerinde kislar uzun ve soguk, bat1 ve
glineydoguda ise daha yumusak gecer. Temmuz ayinda
151 ortalamas 16°C'dir. Iklimi etkileyen en énemli fak-
torler denize ve Kuzey Kutbuna olan uzaklik ve yakinlik
derecesidir. Kuzey Kutbu kusag1 i¢inde kalan bélgelerde,
mesela Euroka'da kigin 1s1 ortalamasi -37°C’dir. Yazin ise
ancak +6°C’ye ¢ikar. Yagmur karyagisi da denizden olan
uzakliga bagl olarak degisiklik gosterir.

Kanada’'nin toprag ve bitki ortiisti iklime ¢ok baglidir.
Orman kusagl, Mackenzie Irmag1 agzindan Hudson
Kérfezinin giiney sahillerine ve Ungaua yarimadasina
kadar uzanir. Bu kusagin kuzeyinde verimsiz toprak-
lar tizerinde yalnizca tundralara rastlanir Giineyde ise
“Prairie”ler disindaki biitiin alanlar ormanliktir.

Bu ormanlarda her ¢esit yabani hayvan ve Kuglara rast-
lamak miimkiindiir. Kutuplarda kutup ayilar1 ve misk
sigirlar yasarlar. Denizlerde fok, mors ve balinalar var-

second elevation is the 910m high Missouri Coteau in
Saskatchewan. The deposit of old glacial lakes caused
the plains to lose their characteristics. The plains in
Saskatchewan and Alberta are deeply carved by rivers.
And located to the south is the famous Canadian Prairies.

Rivers and lakes: All rivers originating in Canada flow
into sea. Many of these rivers are used for the purposes
of both transportation and energy resources. The most
important rivers of the country are those originating
from the east of rocky mountains and flowing into the
Arctic Ocean, the Atlantic Ocean, and Hudson Bay.
Among these rivers is the Mackenzie River, which has
a length of 3700 km and flows into the Arctic Ocean.
As this river is frozen during eight months of the year,

o —

it’s not possible to use it for transportation purposes.
On the other hand, the Saint Lawrence River is a very
important way for transportation in the country despite
being shorter than the Mackenzie River. Originating
from Lake Ontario and flowing into the Atlantic Ocean,
this river causes several lakes to be formed. The length of
the estuary forming where the river flows into the sea is
about 40 km.

As for lakes, there are about 250,000 large and small
lakes in Canada. Among the country’s largest lakes are
the Great Bear Lake (31,080 km?), the Great Slave Lake
(28,919 km?), and Lake Winnipeg (24,530 km?). The
Saint Laurent serial lakes are located between the U.S.
and Canada.

Regions differ greatly from each other when it comes
to their climate. In the north, winters are long and cold
while in the west and southeast winters are mild. The
average temperature in July is 16°C. Among the most

dir. Daha giineyde geyikler, siyah ve boz ayilar, kurtlar,
tilkiler, kunduzlar ve diger kiirk hayvanlarn goriiliir.

Madenler: Kanada genis yeralti zenginliklerini daha
yeni kullanmaya baglamistir. En 6nemli madenler
arasinda petrol gelmektedir. Cikarilan diger ma-
denler ise nikel, demir, bakir, ¢inko, altin, kursun ve
uranyumdur. Kanada uzun zamandan beri diinyanin
en fazla nikel cikaran tilkesidir.

Kanada’nin Ekonomisi

Kanada, G-8 ve G-20 iiyesi ve diinyanin en biyilk
11. ekonomisidir. Dis ticaretinde agirlikli olarak do-
gal kaynaklar ve kereste ihracatinda 6n plana ¢ik-

-

maktadir. En 6nemli ticaret ortaklar1 ABD, Cin ve
Meksika’dir. Son yiiz yil icinde imalat, madencilik
ve hizmet sektorlerindeki biiyiime Kanada ekonomi-
sinin lokomotifi olmus, bu siirecte kereste ve petrol
drinleri ¢n plana ¢ikmig, boylece iilke, net enerji
ihracatgis1 konumuna gelmistir. Kanada, diinyanin
belli basl bugday ve kanola tedarikg¢ileri arasindadir.
Diinyanin en biiyiikk ¢inko ve uranyum ireticisidir.
Ayrica, petrol ve dogal gaz rezervleri bakimindan
diinyada ilk siralarda yer almaktadir.

2015 sonu itibariyle 1,573 trilyon Dolara ulasan
GSMH’si ve Kkisi basina diisen yillik yaklasik 45,000
ABD Dolarn diizeyindeki gelir seviyesiyle, diinyanin
en miireffeh tilkeleri arasindadir. 1 Ocak 1994’te yii-
riirliige giren Kuzey Amerika Ulkeleri Serbest Tica-
ret Anlagsmasi’nin (North American Free Trade Ag-
reement/NAFTA) ABD ve Meksika ile birlikte {iyesi
olan Kanada, ihracatinin % 75’e, ithalatinin ise %
50’ye yakinini ABD ile gerceklestirmektedir.

Kanada

important factors affecting the climate are the distance
or proximity to the sea and the North Pole. The average
temperature in winter is -37°C in the North Pole zone
regions like Eureka. And the temperature only reaches
+6°C in summer. Rainfall and snowfall also differ
depending on the distance to the sea.

Canada’s area of land and vegetation cover are largely
based on the climate. The forest zone extends from the
mouth of the Mackenzie River to the southern coast of
Hudson Bay and the Ungava Peninsula. Only tundras
can be seen in the infertile lands to the north of this
zone. As for the southern part, all areas except for the
Canadian Prairies are composed of forestlands.

It is possible to come across all kinds of wild animals and

birds in these forests. The poles are home to polar bears
and muskoxen. Seals, walruses, and whales can be seen
in water. If you go more in the south, you can see deer,
black and brown bears, wolves, foxes, beavers, and other
furry animals.

Mines: Canada recently started to use its rich underground
resources. Petrol is one of the country’s most important
underground resources. Other elements extracted from
mines are nickel, ivon, copper, zine, gold, lead, and uranium.
Canada has long been the world’s dominant country when
it comes to nickel extraction.

Economy of Canada

Canada, a G8 and G20 member, is the world’s 11th
largest economy. Natural resources and timber export
mainly dominate its foreign trade activities. Its most
important trade partners are the U.S. China, and
Mexico. The growth seen in the last hundred years in the

65




UlkeCountry

Tiirkiye - Kanada Siyasi ve Ekonomik iligkileri
NATO, AGIT, OECD, G-20 ve BM’'de Bati Grubu
(WEOG) tyelikleri, Kanada ile iligkilerimizin énemli
boyutlarini olusturmaktadir.

Kanada ile ikili siyasi iligkilerimiz 2003 yilina kadar
olumlu bir mecrada ilerlemis, genel hatlari itibariyle
ekonomik ve ticari alanlarda gelisme gostermistir.
2003 yilindan itibaren siyasi iligkilerimiz Kanada’'nin
1915 olaylarina iligkin yaklasimi neticesinde gergin
bir ortama siiriiklenmis; nihayet 2006 yilinda eski
Bagsbakan Harper'in Hiikiimet diizeyinde “Ermeni
Soykirimi"ni tanidiklarini agiklamasi iliskilerimizde
ciddi bir durgunluga yol agmisgtir.

Ekim 2015’te yapilan secimler neticesinde Kanada’'da
Bagbakanlik gérevine Justin Trudeau'nun gelmesiyle
birlikte, Tirkiye-Kanada iligkilerinin canlandirilma-
sina yonelik cabalar hiz kazanmistir. Kanada Bagba-
kani Trudeau’'nun ilk ziyaretini G20 Antalya Zirvesi
miinasebetiyle iilkemize yapmasi, bu cercevede Sa-
yin Cumhurbaskanimiz ve Bagbakanimizla temaslari,
Disisleri Bakani Dion’un Sayin Bakanimizla temas-
lar1 ve son olarak Somali Yiiksek Diizeyli Ortaklik
Forumu'na katilmak iizere ilkemizi ziyareti ikili
iligkilere yeni bir ivme kazandirmaya yoénelik kayda
deger gelismeler olmustur.

manufacturing, mining, and service sectors became the
driving force of the Canadian economy. In this period,
timber and petroleum products stood out. Therefore the
country became a net energy exporter. Canada is among
the world’s most important wheat and canola suppliers.
It is the world’s largest zinc and uranium producer. In
addition, it is one of the world’s top ranking countries
when it comes to petroleum and natural gas reserves.

With a GNP of $1,573 trillion as of the end of 2015 and
an annual per capita income of about $45,000, Canada
is one of the world’s most prosperous countries. Along
with the U.S. and Mexica, the country is a party to the
North American Free Trade Agreement (NAFTA) which
came into force on January 01, 1994. Almost 75% of
Canada’s export activities and almost 50% of its import
activities are carried out with the U.S.

Canada - Turkey Political and Economic Relations
WEOG in UN, as well as NATO, OSCE, OECD, and G20
memberships form the important aspects of our relations
with Canada.

Our bilateral political relations with Canada positively
advanced and improved generally in the fields of
economy and business up until 2003. However in 2003,
our political relations entered into a tense situation

Tiirkiye-Kanada Parlamentolar arast Dostluk Grubu
olusturulmasi calismalar1 1993 yilinda baslatilmis-
tir. Kanada Parlamentosu’'nda ilk Tiirkiye-Kanada
Dostluk Grubu ise 1996 yilinda olusturulmustur. Ul-
kemizde 1 Kasim 2015 tarihinde yapilan genel secim-
ler sonrasinda Tiirkiye-Kanada Parlamentolar arasi
Dostluk Grubu Baskanligina Yozgat Milletvekili Sa-
yin Yusuf Baser getirilmistir. Kanada Parlamentosu-
TBMM Dostluk Grubu Baskanligini ise Liberal Parti
Milletvekili Judy Sgro yiriitmektedir.

Tiirkiye-Kanada dis ticaret rakamlarina bakildiginda, ih-
racatimiz 2015 yilinda 950 milyon ABD Dolari iken, it-
halatimiz 1,1 milyar ABD Dolar1 civarinda seyretmistir.
Tiirkiye'nin Kanada'ya ihracatinin %85'i sanayi, %15'i
tarim trtinlerinden olusmaktadir. Tarim ve gida sana-
yi trtnleri ihracatinda findik, kuru tiziim, kuru kayisi,
zeytinyag1 ve kuru incir, madencilik ve sanayi iriinleri
ihracatinda ise altin, oto ve oto yan sanayi, demir-ge-
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due to Canada’s approach regarding the 1915 events.
And in 2006 then-Prime Minister Harper stated the
government’s recognition of the “Armenian genocide”
and this caused a significant stagnation in our relations
with Canada.

Efforts aimed at reviving the Canada - Turkey relations
gained momentum after Justin Trudeau was elected as
the Prime Minister of Canada in the election of October
2015. Trudeau made his first prime ministerial visit to
Turkey on the occasion of the G20 Antalya Summit and as
part of this event he held official talks with our President
and Prime Minister, Canadian Foreign Minister Dion
also held official talks with our Minister and visited our
country to attend the Somalia High Level Partnership
Forum. All of these became significant developments in
terms of speeding up the bilateral relations.

Efforts to form a Canada-Turkey Inter-Parliamentary
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lik tirtinleri, mermer, karolar, hazir giyim ve ev tekstili
dirtinleri 6n plana ¢cikmaktadir.

Kanada’'dan ithalatimiz ise, lilkemizin genel ithalat
yapisiyla paralellik gézlemlenmekte olup, genellik-
le hammadde ve yar1 mamul driinler 6n plana ¢ik-
maktadir. Tiirkiye'nin Kanada’'dan ithalatinin %82’si
sanayi, %18’i tarim {riinlerinden olusmaktadir.
Tirkiye'nin Kanada’'dan ithalatinda tagkomiirii, mer-
cimek, gazete kagidi, demir-celik hurda ve dokiinti-
leri, bugday, hava tasiti, su buhari kazanlari, altin,
ilag, kuluckalik hindi yumurtalari, soya fasulyesi,
islenmemis nikel, demir cevheri, gibi genel itibariyle
hammaddeler yer almaktadir.

Ulkemizde faaliyet gésteren Kanada sermayeli sir-
ket sayis1 halihazirda 262’dir. Yatirimlar ¢ogunlukla
enerji, madencilik, bilisim teknolojisi ve altyapi alan-
larini kapsamaktadir.

AB ile Kanada arasinda 2009 yilinda baslayan ve mii-
zakerelerinin tamamlanmas1 dogrultusunda 18 Ekim
2013 tarihinde karara varilan “Kapsamli Ekonomi ve
Ticaret Anlagmas1” siirecine paralel olarak, iilkemiz ile
Kanada arasinda Serbest Ticaret Anlasmasi (STA) mii-
zakerelerinin baslatilmasina yonelik ¢alismalarimiz de-
vam etmektedir.

Friendship Group began in 1993. The first Canada-

Turkey Friendship Group in the Canadian Parliament was

formed in 1996. Following the Turkish general elections
in November 01, 2015, Yozgat MP Mr. Yusuf Baser was
elected to become the president of Canada-Turkey Inter-
Parliamentary Friendship Group. Currently the president
for the Canadian Parliament-TBMM (Grand National
Assembly of Turkey) Friendship Group is MP Judy Sgro, a
member of the Liberal Party of Canada.

When we look at the Canadian-Turkish foreign trade
figures, we see that our export amounted to $950 million
in 2015 and our import amounted to about $1.1 billion.
Turkey’s export to Canada is based on industrial (85%)
and agricultural products (15%). Hazelnuts, raisins,
dried apricots, olive oil, and dried figs are important
when it comes to agricultural and food industry products
exportation while gold, car and automotive supply
industry products, iron and steel products, marbles, tiles,
as well as ready-made clothing and home textile products
stand out when it comes to mining and industrial product
exportation.

Our import from Canada demonstrates similarity with our
general importation structure. In general raw materials
and semi-finished products stand out in this field. Turkey’s
import from Canada is based on industrial (82%) and
agricultural products (18%). The imported products
generally include raw materials such as pit coal, lentil,
newsprint papers, iron and steel scraps and pieces, wheat,
aircrafts, water steam boilers, gold, medicines, hatching
turkey eggs, soy beans, unprocessed nickel, and iron ore.

Turkey is currently home to 262 companies with Canadian
capital. Investments mostly include the fields of energy,
mining, information technology, and infrastructure.

In parallel with the Comprehensive Economic and Trade
Agreement process - which started in 2009 between
Canada and the European Union and whose negotiations
were concluded on October 18, 2013 - our efforts to start
negotiations for a Free Trade Agreement between the two
countries continue.
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2015 yilinda 187.615 Kanadal turist ilkemizi ziyaret etmigtir. =~ 187,615 Canadian tourists visited Turkey in 2015.

Tiirk Hava Yollar1 Kanada'da Toronto ve Montreal’a se-  Turkish Airlines flies to Toronto and Montreal in
ferler diizenlemektedir. Ayrica Vancouver'a seferlerin  Canada. In addition, officials have been thinking to start
baslatilmasi da glindemdedir.

flights to Vancouver.

Kanada
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Kanada’ya seyahat edecek Tiirk Vatandaslarinin
Dikkat Etmesi Gerekenler

Siki bir vize rejimi uygulanan Kanada'ya seyahat edecek
olan Tiirk vatandaglarinin, seyahatlerinden bir stire 6nce
mutlaka ikamet ettikleri yerdeki Kanada Biiyiikelciligine
basvurarak, vizelerini almalar gerekmektedir. Tiirk pasa-
portlarinin tamamina vize uygulanmaktadir.

Diplomatik Bilgiler

Kanada Ankara Biiyiikelciligi
Adres: Cinnah Caddesi no: 58
06690, Cankaya-Ankara

Tel: +90 (312) 409 27 00

Faks: +90 (312) 409 27 12
E-mail: ankra@international.gc.ca

Kanada Istanbul Bagkonsoloslugu

Adres: Biiylikdere Caddesi Tekfen Tower- Kat 16
4. Levent Istanbul 34394 Tiirkiye

Tel: 90-212-385-9700

Fax: 90-212-357-1000

Email: ISTBL-CS®@international.gc.ca

Tiirkiye Cumhuriyeti Ottava Bityiikelciligi

Adres: 197 Wurtemburg Street Ottawa Ontario
K1N8L9 Canada

Tel: 00 1613 244 24 70

Faks: 00 1613 789 34 42

Konsolosluk Subesi: 00 1613 244 24 91

Email: embassy.ottowa@mfa.gov.tr
http://ottava.be.mfa.gov.tr

Tiirkiye Cumhuriyeti Toronto Baskonsoloslugu
Adres: 10 Lower Spadina Suite 300 Toronto ON M5V
272 Canada

Tel: 00 1647 777 41 06

Faks: 00 1647 258 27 25

Email: consulate.toronto@mfa.gov.tr
http//toronto.bk.mfa.gov.tr

Kaynaklar
T.C D1 Isleri Bakanlig

Kanada

Issues that Turkish citizens need to know
before traveling to Canada

Before traveling to Canada where strict visa rules
are in effect, you must apply to the Canadian
Embassy in your place of residence and obtain
your visa. All Turkish passports are subject to visa.

Diplomatic Missions of Canada
Canadian Embassy in Ankara
Address: Cinnah Caddesi No.: 58
06690, Cankaya-Ankara

Tel.: +90 (312) 409 27 00

Fax: +90 (312) 409 27 12

E-mail: ankra@international.gc.ca

Consulate General of Canada in Istanbul
Adadress: Biiyiikdere Caddesi Tekfen Tower-
Kat 16

4. Levent Istanbul 34394 Turkey

Tel.: 90-212-385-9700

Fax: 90-212-357-1000

E-mail: ISTBL-CS@international.gc.ca

Embassy of the Republic of Turkey in Ottawa
Address: 197 Wurtemburg Street Ottawa Ontario
KINS8L9 Canada

Tel.: 00 1613 244 24 70

Fax: 00 1613 789 34 42

Consulate Branch: 00 1613 244 24 91

E-mail: embassy.ottowa@mfa.gov.tr
http://ottava.be.mfa.gov.tr

Turkish Consulate General in Toronto
Address: 10 Lower Spadina Suite 300 Toronto
ON M5V 2Z2 Canada

Tel.: 00 1647 777 41 06

Fax: 00 1647 258 27 25

E-mail: consulate.toronto@mfa.gov.tr
http//toronto.bk.mfa.gov.tr

Resources
Republic of Turkey Ministry of Foreign Affairs
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MEVSIM GIDEBILECEGINIZ SEHIR:

CAPE TOW

Avrupa kitasina en uzak noktada bulunan ve iki
okyanusu birlestiren Cape Town, Giiney Afrika’nin
en fazla niifusa sahip ikinci sehri olup, {i¢ basken-
tinden biridir. Portekizli gezgin Bartolomeu Dias
tarafindan kesfedilmis ve kitadaki ilk Avrupa yer-
lesim bolgesi olmustur. Giiney Afrika’'nin tam gii-
neybati ucunda yer alan sehir Atlas ve Hint okya-
nuslarinin da birlestigi noktada yer almaktadir ve
“Western Cape” olarak da bilinmektedir.

Ik gorildiigiinde bir Avrupa sehrini andiran
Cape Town’in haritadaki siluetini Masa Daglari
cevrelemektedir. Saraplariyla iinlii olan bu sehir-
de teleferikle cikilabilen Masa Dagi, Afrika’nin
sonu olan Umit Burnu, Misliman mahallesi
olarak rengarenk evleriyle Bo-Kaap ve Nelson
Mandela’nin hapishane hayatini gecirdigi Robben
Adas1 basta olmak ilizere pek ¢ok yer bulunmak-
tadir. Ingiliz ve Hollanda kiiltiir etkilerinin gé-
rildigi sehirde, farkli milletlerden bir¢ok insan
huzur icinde yasamaktadir. Sarap icip, huzur da
bulmak isterseniz goriilecek yerler listenize Cape
Town’u eklemelisiniz.

ACITY TO VISIT IN
ALL FOUR SEASONS

Located at the most distant point from Continental
Europe, Cape Town combines two oceans. Being South
Africa’s second most populous city, Cape Town is also
one of the three capitals of South Africa. After it was
discovered by Portuguese explorer Bartolomeu Dias it
became the continent’s first European residential area.
The city, also known as the Western Cape, is located
on the southwestern of South Africa where the Atlantic
Ocean and the Indian Ocean meet.

Surrounded by Table Mountain, Cape Town resembles
a European city at first sight. The city is home to many
tourist attractions such as Table Mountain allowing
you to reach its top point by taking the Table Mountain
Cableway; the Cape of Good Hope which is at the end
of Africa; Bo-Kaap with its Muslim community and
colorful houses; and Robben Island where Nelson
Mandela was once imprisoned. The city, which is
influenced by English and Dutch cultures, provides
many people from different nations with a peaceful
environment. Make sure you add Cape Town to your
must-visit list if you want to sip a glass of wine and
enjoy a peaceful environment at the same time.

Akdeniz ikliminin 6zelliklerinin goriildiigii kente, se-
yahat etmek icin genellikle yagislarin az gorildiigii ve
glinesin tadinin en fazla ¢ikanldigr Kasim-Subat ara-
higindaki aylar tercih edilmektedir. Kis aylarinda hava
sicakligl 30°C yiikselmekte ve fazlasiyla nemli olmak-
tadir. Yaz aylar ise 11k ge¢cmektedir. Fakat iklim degi-
sikliklerinin etkisiyle kis aylarinin da sicak ve az yagish
gecmesiyle Cape Town dort mevsim ziyaret edilebilir
bir sehir haline gelmistir.

Cape Town egsiz glizellikteki plajlari, bozulmamig do-
gasl ve tarihi turistik mirasiyla diinyanin en giizel se-
hirlerinden biridir. Dogast, kiiltiirel yapist itibari ile tatil
yapmak isteyenler icin ideal bir sehirdir.

Cape Town’ da Gezilecek Yerler

Umit Burnu (The Cape Of Goos Hope)

Bartolomeu Dias tarafindan kesfedilmis olan Umit Bur-
nu, Atlas ve Hint okyanuslarinin birlestigi noktada yer
almaktadir. Cape Town'in en giineyinde ve deniz seviye-
sinden yaklasik 245 metre yiiksekte olan burundan dalis
yaparsaniz, Hint ve Atlas okyanuslarinin ayrilig noktasi-
n1 net olarak gorebilirsiniz.

Cape Point

Umit Burnu'nun hemen yaninda, karanin en u¢ nokta-
sinda bulunan bir tepedir. Cape Point’te bulunan tarihi
deniz feneri, essiz Cape Town manzarasini izlemek icin
olusturulan bir teras gorevi gérmektedir. Taglar ve ka-
yalardan yararlanarak cekilmis setler ile en uca kadar
ulasmak miimkiindiir. Cape Town’da en ¢ok ziyaret edi-
len noktalardan biri olan Cape Point’i gérmelisiniz.

Cape Town has a Mediterranean climate and it is
generally preferred to be visited between November-
February, the best time to enjoy the sun as there is a
little rain. Temperatures increase by 30°C in winter.
That’s why the city has an extremely humid weather
during winter. The city is warm during summer but
Cape Town is also a city that can be visited in all four
seasons as winters are warm and without much rainfall
due to the changes in climate.
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Cape of Good Hope National Park (Umit Burnu
Milli Parki)

Koruma altina alinmis bu parkta sadece bu bolgeye
ozgii endemik bitki ve hayvan tiirleri yasamaktadir.
Parkin icerisindeki babunlar ise sevimli olduklar1 kadar
yabani davranabilirler. Bu ylizden parka herhangi bir yi-
yecek ile girmemenizi tavsiye ediyoruz.

Hout Bay

Kendini ayr bir cumhuriyet olarak géren insanlarin agag
evlerinde yasadig bir bélge olan Hout Bay, dag ve denizle
cevrili bir yamaca kurulmus kasabadir. Bu kasaba bir ma-
sal kdyiini andirmaktadir. Arabalarina “Hout Bay Cumhu-
riyeti” yazih stickerlar yapistiran kasaba halkinin kendile-
rine ait pasaportlar bile vardir. Ayrica kendi kadar giizel
olan denizinde surf yapmak kasaba halkmm ugrasidir.

Burada restoranlarin yaninda fast food diikkani, bistro,
balik pazari, susi bar, firin, denizcilikle alakali hediyelik
esya diikkanlari, biblo ve antika esyacilar bulunmakta-
dir. Denizi de ¢ok soguk degildir. Ayrica bunlar haricin-
de balik tutabilir, kanoya binebilir, bisikletle dag gezin-
tisi yapabilir veya jek-ski kullanilabilirsiniz.

With its uniquely beautiful beaches, untouched
nature, and historical legacy regarding its tourist
attractions, Cape Town is one of the most beautiful
cities in the world. It offers a perfect vacation
opportunity to those who are into natural beauties
and cultural places.

Must-Visit Places in Cape Town

(The Cape of Good Hope)

Discovered by Bartolomeu Dias, the Cape of Good
Hope is located at a place where the Atlantic Ocean
and the Indian Ocean meet. You can clearly see the
point where these oceans are separated from each
other if you take a dive in the Cape of Good Hope,
which is to the southernmost of Cape Town and is at
about 245 meters above sea level.

Cape Point

Cape Point is located right next to the Cape of Good
Hope and at the farthest part of the land. The historical
Cape Point lighthouse serves as a terrace from where
you can enjoy the unparalleled Cape Town view.
Thanks to the surrounding walls made from stones
and rocks, you can also go to the end of the hill to
enjoy the view to the full. Don’t leave without seeing
Cape Point, one of Cape Town’s popular places.

The Cape of Good Hope National Park

This park, which is under protection, is home to different
types of unique endemic plants and animals. For example
there are baboons living at this park which are very cute
but can also be wild. That’s why, we recommend you not
to take food with you when going to the park.

False Bay Island (False Korfezi Adasi)

Gtlineglenen fok baliklarini gérebileceginiz False Korfe-
zi, cok glizel bir dogaya sahip olmakla birlikte yelkenci-
lik sporunun da yaygin olarak yapildig1 bir yerdir. False
Korfezi; fantastik restoranlara, barlara, sirin kahve diik-
kanlarina ve gozlem kulelerine sahiptir.

Simon’s Town Boulder Beach (Simon Kasabasin-
daki Boulder Plaj1)

Koloni halinde yasayan penguenlerin plajinda, pengu-
enleri yakindan gérme ve fotograf ¢ektirme sansina da
sahip olabileceksiniz. Plajin giizelligine giizellik katan,
burada yasayan Afrika Penguenleridir. Ayrica sahilinin
ve denizinin giizelligi de cazibesini arttirmaktadir.

Stellenbosch

Cape Town'mn Kiigiik ve giizel bir kasabasi olan Stel-
lenbosch, daglar1 ve Jonkershoek Golil Vadisi ile cevrili,
1ss1z yollarl, su kanallari, modern restoranlari, sik kahve
diikkanlar, tiziim baglar1 ve meyve bahgeleriyle kendi-
ne has &zellikler tagtyan bir yerlesim yeridir.

Cape Town

Hout Bay

Situated in a valley surrounded by mountains and the
sea, Hout Bay is home to people living in tree houses who
consider Hout Bay as a whole different republic. This town
resembles a village that is straight out of fairy tales. The
town locals whose cars have stickers that read “the Hout
Bay Republic” even have their own passports. The local
people also loves to surf in the beautiful sea of this town.

There are many restaurants, fast food stores, bistros, fish
markets, sushi bars, bakeries, decoration object sellers,
antique stores, and souvenir shops selling marine-
themed objects in this town. Its sea is not very cold. Here,
you can also go fishing, go canoeing, take mountain bike
tours, or ride a Jet Ski.

False Bay Island

False Bay where you can see seals sunbathing boasts a
very beautiful nature. Sailing for sporting purposes is also
very popular in this bay. False Bay is home to fantastic
restaurants, bars, lovely coffee shops, and observation towers.

75



GeziTravel

Sarap baglariyla inlii olan Stellenbosch’da mahzenleri
gezip istediginiz sarabi satin alabilirsiniz. Sik restoran-
lara sahip bu kasabada yemek yiyebildiginiz gibi bol-
gede bulunan golet kiyisinda piknik de yapabilirsiniz.

Table Mountain (Masa Dag1)

Yiiksekligi 1.085 metre olan ve adini zirvesinin diimdiiz
olmasindan alan Masa Dag1 Cape Town‘un énemli sem-
bollerinden biridir. Turistlerin ve fotografcilarin gézde
yeri olan Masa Dagi'nin zirvesine teleferikle ¢ikis im-
kani vardir. Dagin ¢evresinde bulunan 2.200 cesit ende-
mik bitki ve ¢icek, daga ayrica bir glizellik katmaktadir.
Teleferikle ¢ikilan bu dagin zirvesine yiiriiyerek ulas-
makta milmkiindiir. Dagin zirvesine ulagtiginizda 360
derecelik nefes kesici bir Cape Town manzarasini gérme
sansma da erismis olacaksiniz.

Robben Island (Robben Adasi)

Nelson Mandale gibi 6nemli isimlerin de politik
suclardan dolay1 yattig1 hapishaneye ev sahipligi
yapan Robben Adasi, glinlimiizde miize olarak kul-
lanilmaktadir. UNESCO Diinya Mirasi listesinde yer
alan bu hapishane Cape Town'un hemen karsisin-
da yer almaktadir. Hava durumu elverdigi takdirde
09.00, 11.00, 13.00 ve 15.00’saatleri arasinda ziyaret
edebilirsiniz.

Kirstenbosch National Botanical Garden (Kirs-
tenbosch Botanik Bahceleri)
Diinya’nin en iyi botanik bahceleri arasinda yer alan

Simon’s Town Boulder Beach

This beach home to a colony of penguins will offer you
the opportunity to see penguins closely and take lots
of lovely photos. It is the African penguins that add to
the beauty of this beach. In addition, the beauty of its
coastal area and sea increases its charm.

Stellenbosch

Stellenbosch is a small lovely town in Cape Town.
Surrounded by mountains and the Jonkershoek
Valley, this town is unique with its quiet roads, water
channels, modern restaurants, elegant coffee shops,
vineyards, and fruit gardens.

In Stellenbosch you can visit many wine cellars and
buy your favorite wines as this town is famous for
its vineyards. As for dining, you can either eat at its
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Kirstenbosch Botanik Bahgeleri'nde 5000°den fazla
bélgeye 6zgii cicegi gorebilirsiniz.

Afrika tag oymasi heykellere ev sahipligi yapan Kirsten-
bosh Botanik Bahceleri sehir merkezinden 13 km uzak-
Iiktadur.

Two Oceans Aquarium (iki Okyanus Akvaryumu)
Yilin her giinii ziyarete agik olan devasa akvaryumun
icinde kopek baligindan penguene kadar, her gesit deniz
canlis1 yasamaktadir.

Bu devasa akvaryumu 09.30-18.00 saatleri arasinda zi-
yaret edebilirsiniz.

Long Street / Bo-Kaap (Miisliiman Mahallesi)
Vaktiyle iilkelerinden zorla getirilen Hintli ve Malezyali
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elegant restaurants or have a picnic by the lake.

Table Mountain

This mountain, which takes its name from the fact
that it has a flat summit, is 1,085 meters above
sea level and is one of the most important symbols
of Cape Town. You can take the Table Mountain
Cableway to reach the summit of the mountain, which
is a favorite among tourists and photographers. 2,200
different types of endemic plants and flowers around
the mountain add to the beautiful view. Besides using
the Table Mountain Cableway you can also reach the
summit by hiking up. At the top of the mountain waits
you a breathtaking panoramic view of Cape Town.

Robben Island

Robben Island which was once home to a prison
where political prisoners such as Nelson Mandela
spent years now serves as a museum. This prison, a
UNESCO World Heritage Site, is located right across
Cape Town. As long as the weather permits, you can
visit this place at 9am, 11am, 1pm, and 3pm.

Kirstenbosch National Botanical Garden
Kirstenbosch Botanical Garden, one of the world’s best
botanical gardens, boasts over 5,000 unique flowers.

Hosting African stone sculptures, Kirstenbosh Botanical
Garden is 13km from the city center.
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kolelerin artik 6zgiirce yasayabildikleri bir yerle-
sim yeri olan Bo-Kaap, rengarenk evleriyle, dar
yollariyla, Afrika icindeki Avrupa’nin sasaali ha-
yatindan uzak, apayr1 bir bdlgedir. Bo-Kaap, Cape
Town’daki kiltiirel cesitliligi ve farkliliklari or-
taya koyan bir yer olmasi bakimindan goriillmeye
deger oldugunu soyleyebiliriz.

Kopekbaliklariyla Dalis ve Safari

Macera, adrenalin, aksiyon ii¢iini bir arada ya-
samak isterseniz; “Tehlikenin farkindayim, biitiin
riski gbze aliyorum” yazili bir kagit imzalayarak,
dalis sertifikasina gerek olmadan, kafesin icinde
suya giren maceracl kdpekbaliklarini ¢eken bir
karigimla, kopek baliklariyla burun buruna gele-
bilirsiniz.

Safari ile sehirden 1,5 saat kadar uzakta vahsi
dogayla ic¢ ice benzersiz bir deneyim yasamak ta
miimkiin. Cape Town Ceylanlar, sempanzeler ve
penguenleriyle, dogal ortamin tadinin sonuna ka-
dar c¢ikarilabilecegi bir yer.

Two Oceans Aquarium

You can see all kinds of sea creatures from sharks to
penguins in this giant aquarium, which is open to
visitors every day of the year.

You can visit this giant aquarium from 9.30am - 6pm.

Long Street / Bo-Kaap (Muslim Quarter)

With its colorful houses and narrow streets, Bo-
Kaap is a whole different place far away from the
luxurious European lifestyle. The Indians and
Malays once forcibly brought to this area as slaves
now freely live in this place. It can be said that
Bo-Kaap is worth-seeing as it exhibits the cultural
diversity of Cape Town.

Diving with Sharks and Going on Safari

If you want to embark on an adventure to experience
moments full of action and adrenaline, you can go
cage diving and come face to face with adventurous
sharks lured to the cage by a special mixture. You
don’t have to have a diving certificate for this but you

Ne alinir ?

Diinya standartlarina uygun biiyiik alisveris merkez-
lerinin kurulu oldugu bir kent olan Cape Town’da
hem yerel, hem de diinya ¢apindaki markalarin iriin-
lerini bulmaniz miimkiindiir. Genis bir iskelenin iize-
rine yerlestirilmis bir aligveris merkezi olan Victoria
& Alfred Aligveris Merkezi ve Cavendish Meydani
sehirdeki popiiler alisveris mekanlaridir. Bit pazarla-
rin1 da Cape Town’da gérmeniz miimkiindir.

Afrika’ya 6zgi el islemeleri, paltolar, deri isleri, se-
ramikler, altindan yapilmis el isleri ve miicevherler
kente ve iilkeye 6zgii iriinler olup, meshur Gliney
Afrika saraplar1 da satin alabilirsiniz. Déviz kuru ne-
deniyle fiyatlar diger tilkelere bakarak olduk¢a uygun
oldugundan, sevdiklerinize hediye almaniz miimkiin.

Moda takipgileri icin 6nemli bir aligveris merkezi
olan Cavendish Square Shopping Centre, iinlii maga-
zalar1 ve butikleriyle tinliidiir. Saraplariyla tinli bir
sehir olan Cape Town’dan sarap satin alabilirsiniz.

Ne yenilir ?

Malezya ve Avrupa mutfagindan esinlenerek olus-
turulmus bir mutfak kiiltliriine sahip olan Cape
Town’a 4 mevsim yetigsen farkl1 gidalar ile her
mevsimde, her zevke gore damak tatlarini bulma-
niz mimkindir. Sofralarda genellikle taze seb-
ze ve meyve yer alirken, Afrika yemekleri yapan
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need to sign a paper which says that you are “aware
of the dangers” and “taking all the risk.”

You can also go on safari and have a unique experience
in the wild nature 1.5 hours away from the city. With
its gazelles, chimpanzees, and penguins, Cape Town is
a place where you can enjoy natural beauties to the full.

What to buy?

Inaddition tolocal brands you can also find international
brands in Cape Town where there are many big malls
at world standards. Cavendish Square and Victoria &
Alfred Shopping Center located on a wide pier are among
popular shopping places in the city. By the way you can
also come up with flea markets in Cape Town.

African-style handworks, coats, leather works, ceramics,
as well as golden handmade items and jewelries are
unique to the city and the country. In Cape Town, you
can also buy famous South African wines. As prices
are very affordable compared to other countries due to
foreign exchange rates, you can also buy lots of presents
for your loved ones.

Cavendish Square Shopping Center, an important mall
for fashionistas, is famous for its well known stores and
boutiques. In addition to clothing, you can also buy
wines in Cape Town as it is famous for its wines.

What to eat?

Cape Town is a city which has a cuisine influenced by
Malaysian and European cuisines. That’s why in this
city you can definitely find something that will
appeal to you in all four seasons. In general in-season
vegetables and fruits are used when cooking and
by the way there are not many restaurants serving
African food. Although seafood is among the most
popular in Cape Town, they cost a lot. Cape Town’s
main restaurants are mostly located in Waterfront
and VBA. The prices may be very high but the best
wines are served at those restaurants.
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restoranlarin sayisi azdir. Deniz {iiriinleri Cape
Town’un baslica gidalar1 arasinda olmasina rag-
men fiyatlar1 cok pahalidir. Cape Town’un baslica
restoranlar1 Waterfront ve V&A’'da yogunlasmis-
tir. Fiyatlar oldukca pahalidir ancak en iyi saraplar
burada ki restoranlarda bulunur.

Down Street cevresinde ise, 6zellikle genclerin
tercih ettigi, italyan yemekleri yapan cesitli bistro
ve restoranlar bulabilirsiniz. Ogrencilerin tercih
ettigi mekanlar olmas: sebebiyle yemeklerin fi-
yatlari ¢ok yiiksek degildir. Ancak Cape Town’'da
6dediginiz hesaba gore %5 ile %10 aras: bahsis
birakmalisiniz.

Gece Hayat1 Ve Miizik

Cape Town’da gece hayati 6zellikle St George’s Ka-
tedrali cevresi ve The Greenmarket Meydani’'nda
yogunlasan bar ve eglence kuliiplerinde yasan-
maktadir. Pek fazla gece kuliibiine sahip olma-
yan kentin sahip oldugu gece kuliiplerinde jazz
ve blues tarzi miizikler calmaktadir. Liikks eglence
mekanlarinin siralandigl bir cadde olan Long Stre-
et Meydani’'nda ise, Afrika’ya 6zgii miizik enstrii-
manlariyla yapilan sovlar izleyicisi ile bulugmak-
tadir. Cape Town’in en iyi gece kuliiplerinden biri
olan Jade; David Beckham gibi tinlii isimlerinde
miidavini oldugu popiiler bir mekandir.

Festival Zamani

Her yi1l Ocak ayinda diizenlenen “Cape Town Mins-
tel Carnival” Ozanlar Karnavali kentin en énemli
festivalidir. 2000 yilindan bu yana her sene Mart
sonu Nisan basina denk gelen iki giinlik buyik
bir Jazz Festivali de diizenlenmektedir. Yilin bel-
li aylarinda sarap tatma festivalleri yapilan Cape
Town’da, Agustos ayinin baginda Cape Town Moda
Haftas1 heyecan: yasanmaktadir. Sehrin 6zgiir-
liklere verdigi 6nemim kaniti olan ve 16 yildir
diizenlenen “Out in Africa: South African Gay &
Lesbian Film Festival “ (Gliney Afrika Gay ve Lez-
biyen Film Festivali) etkinligi Ekim ayinda ger-
ceklesmektedir.

Cape Town

Around Down Street, you can find bistros and
restaurants serving Italian food that mostly appeal
to young people. The prices are not very high due to
them being popular among students. However in Cape
Town you should leave a tip between 5% and 10%
according to your total bill.

Night Life and Music

You can enjoy Cape Town'’s night life at bars and clubs
around St George’s Cathedral and at Greenmarket
Square. Jazz and blues music are popular at the city’s
clubs, which are not many in number. You can watch
shows performed with African music instruments at
Long Street Square where there are many luxurious
places of entertainment. One of the best night clubs
in Cape Town is Jade, which is a popular place where
celebrities such as David Beckham are regulars.

Festival Time

Cape Town Minstrel Carnival, which is held every
January, is the city’s most important festival. The city
is also home to a huge two-day Jazz Festival, which
has been annually held at the end of March or early
April since 2000. At certain months of the year in
Cape Town you can have fun at wine tasting festivals.
In addition, you can enjoy Cape Town Fashion Week

in early August. Cape Town has also been holding
“Out in Africa: South African Gay @& Lesbian Film
Festival” every October for the last 16 years, proving
how much the city gives importance to freedoms.

Fotograflar / Photos: leedsbradfordairport.co.uk, antoglu files.wordpress.com, cdn2.thecollegetourist.com, i0.wp.com, keagandaquino files.wordpress.com, dokotonet, Boe-Kaap, globaladventuress.com, viaggiare-

low-cost.it, stellenbosch.travel, baldrics files.wordpress.com, themommycity.co.za, I

ke files.wordpress.com, s-media-cache-ak0.pinimg.com, gezimanya.com, images.enca.com, cdn.c.photoshelter.com
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“Ben de ... dlityorum,/Bu biyle gidist uzun
wmakta” (Nihat Zivalan)... Kale dovmeye
yarayan top, kalediven... Duvara takilan simrh
bir yeri aydmlatan sabit lamba... Bir sézil mecaz
anlamda kullanirken dayamlan neden...

Stizeiik tilrl olarak varhklarn ve kavramlann
dilde var olan karsihif... Kimi kaynaklara giire
giizel sanatlarla ilgh gorimen ukala, ziippe kisiler;
kimi kaynaklar ise “estetisyenle” kanstinlmas
nedeniyle “sanatla ilgili, sanat seven kisiler”
olarak tammlar... Ses siddet biriminin onda bir. ..
Gillzide Sabri’nin kitaplanndan biri (1941)...
Nedim-i zan bir kifir esir etmis igitmistim/

Sen ... celliid- din ... dilsmen-1 iman nusin
kifinfNedim)...

Bir siir tizerine vazilnus, daha ¢ok pivano
eslifindeki sark... Bir sanatsal vapit ya da yapiy
olusturan, tek basma da olabilen parcas:, Gge...
Japon evlerinde kaln hasir yer doseme gereci...
Osman F, Seden filmi (1972), Nihat Durak filmi
{2006)...

Stz sanatlannda kompozisyon ditzeni {eski).
Devam et; biyle yiirli git (miizik, [talyanca)...
Sahibi Metin Toker olan, Ankara’da yayunlanan
haftalik haber dergilerinin ilki (15 Mayis 1954

= 31 Aralik 1967); Yunan mitolojisinde bereket
tanrisi Faunus ile su perisi Symaethis'in oglu olan
Sicilyah yalasikh ¢oban... Kasidenin ilk bélitmi...
Antik Roma evinde atriuma karsilikh olarak ki
yandan agilan yerler, kanat odaciklar...

Gergek ve adalet... Benzetme amaciyla bir sbziin,
baska bir s6z yerine kullamlmasy... Saraylann
bahgelerinde ana binadan bagimsiz ince yapilh
kigiik ev... Egik yol veva gegit...

Kisa ve kilgik arya (Fransizea)... Semih Evin
filmi (1972)... Japon halk sain... Araplann
Islamiyetten énce taptiklan bir put...

. Abdiithak Hamitin kitaplarmdan biri (tiyatro,

1876)... Komiir rengi... Anadolu Ajanst... Ayse
Ugur Keser'in kitaplarindan bir (roman, 1985)...

Boynu var bas: yok / kolu var bacaklan yok / ne
yer ne iger (Bilmece)...

8. Sozcik kok ve govdelerine getirildiginde onlarin

=

10.

11.

12

*

anlamlanim, kimi zaman da anlamlarryla birlikte
tiirlerini degistiren ya da stzciiklerin ciimle
igindeki géirevini belirleyen hece ve sesler...
[zgenin girtindir ik bisliminden giigli, ek
renkli, bagdasik ve vinetilebildiinden degisik
amaclara yarayvan bir 151k demeti... Budizmde her
tiirlil isteklerden, wikulardan, duygulammlardan
kurtulup, ‘ben’in ortadan kalktif en yiiksek
ruhsal asamaya erisme; kurtulus... Akaryaktla
isleyen basit baliker teknesi... Diyez (miizik,
Almanca)...

Yahudilikie sabah, §gle ve aksam dualarinn
ayakia okunan béliimi... Bir yaznda
siivleneceklerin ilgi ve Snem derecesine gire
sralams... Milzikte “ve” anlamma gelen
ftalyanca terim... Anglo-Sakson sairi... Hagim
Zeyrek'in kitaplarmdan biri (1966)...

*... kemige bitriindiim/yunus diye gorindiim™
(Yumus Emre)... Tiirk ve ingiliz ordulannda
tuggeneralin hemen altindaki en yitksek rittbeli
subay... Giinill adami, degerbilir, dervis... Bir
filme gikis noktas: olan konu, tema...

Kargidan baktum dilim dilim; vamna vardim kara
kilim (Bilmece)... Cizim ya da boya malzemesinin
zemine tutunabilmesi igin gerekli plirizler... Ciddi
giriinitp alay etme bigimindeki yikicr alay... Tiirk
halk miiziginde kullamlan pes sesli, ¢ift kamish
iiflemeli bir galgy. 20 ile 40 cm arasinda erik,
kayisi gibi sert agaclardan oyularak yapilan bir
giwdeye, 8-10 cm vzumlugunda vassitilms su
kamus: eklenmesiyle vapihr..

Bireyler, topluluklar ve uluslararasindaki iliskiler
agisimdan biiyiik énem tasiyan ¢ok tarafli antlasma
(eski)... Dogu ve Gilneydogu Anadolu’da
hayvancilikla geginen giicebe oymaklar (eski)...
Hindistan"n ig ve kuzey kesimlerinde yasayan

13

14.

ve bilyiikbas hayvancilikla ufrasan kast...
Taylamh (rythmé) ya da yer ver taylamh yazilan
bir yiir Cince dykilleme nesri... Gnostisizm ve
Manicilikte Tann"dan kaynaklanan ve mutlagin
dzelliklerinden olan ruh asamalarindan va da
varlik alanlanndan biri...

Osmanh yazininda, bir vapiuin tamamlandifim
bildiren sdzler... Hint edebiyatmda bir tiir epik
dram... Okkanin kan bélgelere giire degisken eski
bir agirlik élgiisii... Insan vizimden alinms alg
kalip yva da yilz kisnum betimleyen heykel...
Sarki, ezgi... Insan.. Afarlar... Tuvalet, banyo,
mutfak gibi yerlerdeki kullamilmus sular.. Sus,
susku (siikdr): Ezginin iginde susulmas: gereken
verleri gisteren sagwr isaretlerin her tiril;
Almanca’da mi bemol...

. Cok tanncihikta varbfma inamlan insanistii

varhiklardan her biri... Derin bir anlam vererek
(miizik, ftalyanca)... Odalan birbirine baglayan
dar,uzun gegit... Siiziin gereksiz uzatlmas....

YUKARIDAN ASAGIYA
1. Medreselerde milderrisler igin yapilan odalar...

Arap aylanmn ikinci on giini (eski)...

2. Fatma Aliye’nin kitaplanndan bin (roman, 1899),

3.

ut galan sanat¢l.. Bir binada ¢ofu zaman zemin
kat ile birinci kat arasina yapilan ¢ofu basik
tavanh yvanm kat... Balkanlar ve Trakya'da vaygmn
bir halk ovunu ve ezgisi...

Bir resmin, heykelin ya da yapmm dilsiincedeki
tasarmim gésteren taslak... Betimleme ve
¢hizlimleme amagh dil biltlincesi...

4. Alevi-Bektasi ve Mevlevi tarikatlarinda dvini

yiineten tarikat lideri, pir... Aceleci, telash (Milzik,
Almanca)... Sunak...

5. Labemol (Almanea)... Cok kiigilk... Derin bir

uyku.. /Distimde /Disiindiim ister-istemez /
Akhma takildi /Yalnizhgm ...(Ozdemir Asaf)...

6. Metin... Degisik yoresel milziklerle oynanan bir

7.

halk oyunu...

Abidin Dino'nun kitaplarmdan biri (oyun,
1944)... Dagdan gelir, tastan gelir, sakalli enisten
gelir (Bilmece)... Kiitahya tipi ¢ini finminda en
iist rafla firn kubbesi arasinda kalan sicakhf en
yilksek biliim; Manihaist Uvgur Tilrklerinde
ilihi; Yedi tane kapisi var, ne de saglam yapisi
var (Bilmece)... Jo van Ammers-Kiiller'in
kitaplanndan biri...

8. Alr... Allahiiekber deresinde, yedi yvolun

9.

10.

11.

arasmda, killar bitmis ¢ehresinde, cam kinilmus,
catma ¢iknus (Bilmece)... “... ipin kimseye
vermez seldm ol nazenin"(Necati)...

Tiirk milziginde bir makam... [zmir béilgesinde bir
krallik: Bilge Umar’in kitaplanndan biri (1981)...
Sz ve yazudaki ifade sekli, uslup tarzi, anlatis
yolu... Sarkilanmiz/evlerimizin dniinde durmaly
camlara vurmal/kapilann ellerini sikmahdir,/
stkmaludir/ acitana kadar,/ kapilar/baglh kollarm
... kadar (Nazim Hikmet)... Bir olayin iginde
olusup gelistii durumsal kosullar biitiindl...
“Meler ¢eker giinill ol serv-kad ... gelince”
{Nesati)... Nazum Hikmet'in kitaplanndan biri

12.

13.

14.

16.

18.

19

*

20.

21

*

21.

23,

24.

25.

{oyun}), Benim bir ¢esmem var, diirt muslugu var
{Bilmece)... Kent iginde sokak ya da caddelerce
dirt vandan simrlanmis alan. Yapalar ve parseller
bunlann iginde yer alr. .

Insanlara zgii bilme, diisiinme ve Snlem

alma yetisi... Film kusafuun iki yam... Peru ve
Bolivya'da eski verlilere 6zgii mezar yapist...
Ferman, berat... Hasan Hilseyin®in kitaplanndan
bin (1963)... Bir lilkede vasayan, ortak bar kiiltiire
ve yasam gecmisine sahip topluluk...

Klavyeli ya da telli ¢alglarda parmaklann
klavyeye va da tellere bastnlmass... Hint
mitolojisinde sonsuzlugun kisilesmis bigimi

ve gitksel tannlar toplulugu Adityalarm anas:...
Ayhan Kirdar'm kitaplanndan bin (1961)...
Avrupa Ekonomik Toplulugu (kisaltma)...
Kalavuz Motif (miizik)... Bivyiik kale, sur ve saray
kapilannin ig kesimi (tarih)...

Cizim tahtas: ya da masas:... Milnazara-i

Gisl 0 Ml, Husrev  Sirin, Mahmud i Eyaz,
Tenbakundime adh yapitlan olan 17. yy. divan
sairi... Cok dury, iginde hig yabane sbz olmayan
vazi ve anlatim ; Idris deginmene gider, un
yapmaz; un Sgiitlir, toz yapmaz; ekmek yogurur,
su katmaz (Bilmece); Kilgtik bir kusum var /
¢igek gider hosuna / ufrar her ¢igegin basma /
emek ¢eker bosuna (Bilmece)...

Ak koyun agzim agt, kara koyun geldi gecti
(Bilmece)... 19. yy.da Rumeli daflanndaki
eskyalar...

El yazmasi ve bask: kitaplarmda kullamlan iri

ve sitslil baslangie harfleri... Kemal Bilbasar'm
kitaplarindan biri (1968)... Anadolu’da oyunculan
ditzenleyen kisi...

Ackr (miizik)... Ofke, kizginlik anlamma gelen
ftalyanca mikzik terimi... Uzerine stiriildiigii
viizeyi tamamen kapatan renk... Aristokrasinin
daha alt basamaklarmdaki kisiler tarafindan,
sadakat yeminivle bagh bulunduklan tstlerine
ddenen Ortagag Gdentisi...

Bilyilk Sultan vakiflanmn gelirlerinin, ybrelere
gire bolimerek toplamst... Ayurty, ince fark...
Ingilizee “hep” (miizik)... Tekeslilik... Stkife
Nihal'in kitaplanndan bini (gir,1933); ince ve
uzun serit bigimindeki kumas bezemest;, *Yiirlr
gider, cam yok. Bogazlasan kam vok. Dilnyaya
can dagitir, kendinin hig cam yok” (Bilmece)...
Bir kisiye tzelliklerine ve iiniine gire
bagkalarmca verilen tamitici ad... Oyuncunun
sahneye ¢ilkacagh sirada va da oyun sirasinda
rolimil unutmasi... Duyarlikélelimil egnsinin {istte
safa kanlan; diisiik wiklama bélgesinin yer aldi
bisliimil (sinema, televizyon)...

Savas seytammnn kizi, disi savas qighg... Eflik ve
Bogdan bevlennin eslenine verilen san...

Beyit, ikilik... Girit krali Minos ile Pasiphane'in
kizi... Cevres: duvarh, ditz, yerden yitksek balkon
vh. yer...

Pelias ile Anaksibia'mn kiz1, kral Admetos un
karist... Anlamlan bir olan stizctikler ya da eklerle
uyak yapma bozuklugu...
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As DFT, we produce fast-high quality and
efficient solutions for dust problems
experienced at industrial facilities using
cutting edge tecnology. Also, we provide the
fastest service in terms of engineering,
material and equipment supply, productior
installation and filter maintena th

'No:6 Beysukent / Ankara \
F: 0090 312 473 32 40 www.dustfreetech.co
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Konspek Madencilik olarak, yirmi yili agkin
stredir Tlrkiye Kémiir Madenciligi sektdriinde
hizmet vermekteyiz. Ana faaliyet alanimiz,
glnumuiz Tdrkiye'sinin en dnemli enerji
kaynaklarindan olan kémir madenciligi
ekipmanlaridir. Sirket olarak Kémir
Madenciligi sektoriinde, glivenlik ve kontrol
ekipmanlarinin yani sira kdmar Gretim
ekipmanlarinin tedarikini yapmaktayiz.

n www.konspek.com.tr

Mutlukent Mah. 1987. Sk. No:6 Cayyolu, Gankaya, ANKARA
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