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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.

Degerli SintekPlus Okurlari,

SINTEK ailesi, kaliteli ve uzun siireli is ortak-
liklarini giiven icerisinde siirdiirebilen bir firma
olarak taninmaktadir. Bilgiler paylasildik¢a de-
gerlenir felsefesinden yola c¢ikarak, diizenli ola-
rak ii¢ ayda bir yayinlanacak olan SintekPlus ile
sizlere teknik bakimdan bilgilendirici ve ayni
zamanda dinlendirici gezi yazilarimiz ile is stre-
sinizi azaltmay1 hedeflemekteyiz.

flk sayimizda birbirinden degerli réportajlar ve
teknik yazilar ile birlikte keyifli gezi yazimiz
bulunmaktadir. Her sayimizda farkli konulari
ele alarak sektoriin, en 6nemlisi sizlerin ihtiyac
ve talepleri dogrultusunda degerli bilgiler ver-
meyi hedeflemekteyiz.

SINTEK ailesi olarak bu sene 10. yilimiz1 kut-
luyoruz ve siz degerli miisterilerimize daha iyi
hizmet verebilmek icin siirekli kendimizi yeni-
leyerek sektorel bityiimeyi hep birlikte yapaca-
g1miza inaniyoruz.

2014 yilim1 tiim olumsuzluklari ile geri de bira-
karak, 2015 yilinin biitiin calisanlarimiza, pay-
daslarimiza, is arkadaslarimiza ve dostlarimiza
saglik, mutluluk, basar1 ve bol kazang getirmesi
diliyoruz.

Saygilarimizla...

SINTEK

Dear Readers of SintekPlus,

The SINTEK family is renowned as a company
that sustains its strong and long-established
partnerships on the basis of mutual confidence.
Considering the fact that knowledge gains
value as it is shared, we are planning to issue
a quarterly publication, SintekPlus, to inform
you in technical matters and to lessen your work
stress with relaxing travel articles.

You will find many precious interviews and
technical articles in the first issue. We are going
to handle different subjects of the industry
in every issue, providing our readers with
important information in accordance with their
needs and demands.

As the SINTEK family, we are celebrating this
year the 10th anniversary of our foundation
and we believe that we can achieve the goal of
sectoral growth collaboratively, continuously
renewing ourselves, in order to serve you, our
precious customers.

Leaving all the negativities of 2014 behind, we
wish all our co-workers, personnel, friends, and
partners a healthy, successful and productive

year in 2015.

Best Regards

Gtk ke



Tanitim Introduction

SINTEK

Tesislerimiz imzamiz, adimiz sigortaniz!

Sintek Madencilik ve Makina Sanayi kurulus
amaci ¢imento, enerji ve madencilik sektor-
lerine miihendislik, imalat, montaj ve anah-
tar teslim ¢6zlimler sunarak hizmet etmektir.
Firmamiz Hayati OZTURK, Sedat YILMAZ ve
Onur ATAKAY tarafindan 2005 yilinda resmi
olarak faaliyete girmistir. O yillarda ¢imento
sektoriine ciddi yatirimlar yapilmakta ve bii-
ylyen pazardan en kisa siirede pay almak icin
yatirimlar hizlica sonlandirilmak istenmek-
tedir. Sintek ortaklarinin, Cin’le olan uzun
yillara dayali ticaretinden dolayi Avrupa’ya
entegre olmus ve kendini kanitlamig Cin’li
firmalardan ekipmanlar getirilerek miisteri-

Foundation purpose of Sintek Madencilik ve
Makina Sanayi (Santek Extractive and Machine
Industry) is rendering service by representing
engineering, manufacturing, mounting and
turn-key solutions to the cement, energy and
mining sectors. Our company was come into
operation in 2005 by Hayati OZTURK, Sedat
YILMAZ and Onur ATAKAY officially. In those
years it was made serious investments in cement
sector and investments were required to got
through rapidly in order to take a share from
growing market as soon as possible. Because of
our trading with China based on long terms, our
partners integrated to Europe and proves itself.

WE LEAVE THE TRAIL!

Facilities are our signature... our name is your warranty!

lerine daha hizli ve ekonomik ¢éziimler sun-
mus, ¢imento sektoriinde taninmaya basla-
mistir. Daha sonra miisterilerden gelen talep
dogrultusunda getirilen ekipmanlarin monta-
jina, yerel imalatina baslamistir. Sintek’in; su
anda bir adet Baskent Organize Sanayi Bo&l-
gesinde 5.000 m? kapal1 alana sahip, bir adet
de Saraykoéy’de 2,000 m? kapali alana sahip
mekanik atolyesi bulunmaktadir. Bu atélye-
lerde cimento sektdriine hitaben yardimci
ekipmanlar denilebilinecek, havali bant, bant
konveyor, hiicre tekeri, helezon, torbali filtre
gibi imalatlar1 Sintek projelendirip miisteri-
lerine temin etmektedir.

Sintek; artan is hacmiyle beraber miihendis-
lik ve proje ekibini de arttirarak Beysukent/
Ankara’daki merkez binasinda 50 kisilik yo-
netim ekibine sahiptir. Sahip olunan tecrii-
beli ekip ile Sintek anahtar teslim ¢imento
fabrikasi kuracak diizeye gelmis ve 4,000 ton/
gin kapasiteli Glimiishane Cimento fabrika-
sin1 basariyla devreye almistir. Su anda Eren
Holding biinyesinde yatirimi devam eden
10,000 ton/giin kapasiteli klinker iiretim hat-
tinin C paketinin (Klinker Silolari, Dik Cimen-
to Degirmenleri, Cimento Silo ve Paketleme
Unitesi) yapimin iistlenmis ve 2015 yili ilk
ceyreginde bitirmeyi hedeflemistir.

Tirkiye pazar1 disinda, 6zellikle miisterileri-
ne sundugu paket ve hizli ¢éziimlerle 6gtitme
ve paketleme konusunda Afrika pazarinda bi-
linen bir firma olmustur.

Is yaptig1 lokasyonlar arasinda;
-Mozambik / Maputo
-Mozambik / Beira

-Kamerun / Douala

-Sudan / Khartum

-Gine / Conakry bulunmaktadir.

Sintek kendine duristlik ilkesini edinmis-
tir. Biitlin ¢alismalarini bu ilkeyi aklindan
cikarmadan yapmakta ve miisterilerine her
zaman en dogru ¢6zimi ¢ikar gézetmeksi-
zin sunmay! hedeflemektedir. Yaptiklar: ya-
pacaklarinin teminati olan Sintek, miisteri
memnuniyetini 6n planda tutarak sektdriin-
de lider firma olma yolunda calismalarina
devam etmektedir.

It began to be recognized in cement sector by
bringing the equipments from Chinese companies
and providing faster and economical solutions
for customes. Afterwards it began to mounting,
local manufacturing of brought equipments in
accordance with requests from customers. Sintek
has mechanical workshop with 5.000 m? closed
area in Baskent Organize Sanayi and another
one is in Saraykoy with 2,000 m? closed area. In
this workshops Sintek conceptualizes the project
of manufactures as air slide, belt conveyor, cell
wheel, helix, bag type fitler which can be said
auxiliary equipment addressing to cement sector
and provides for customer.

Sintek; develops with 50 central management
team in Beysukent/Ankara lodge by increasing
engineering and project staff together with
growing work load. With current experienced
staff, Sintek reachs to a condition of establishing
a turn-key cement factory and put Giimiishane
Cement factory with 4,000 ton/day capacity
into use successfully. At the present time it
undertakes the facture of clinker production
line’s C packet with 10.000 ton/day capacity
where it’s investment continues in Eren Holding
structure (Clinker Silos, Cement Mills, Cement
Silo and Packaging Unit) and aimed to finish in
first quarter of 2015.

Outside of the Turkish market, it has also
become a renown company in the African market
particularly with the packaging and quick
solutions offered to its customers for grinding
and packaging operations.

The are locations dealed with;
-Mozambique / Maputo
-Mozambique / Beira
-Cameroon / Douala

-Sudan / Khartum

-Guines / Conakry.

Sintek procured righteousness principle. It
purposed to make all works without forgetting this
principle and present the most correct solution to
the customer without looking after any benefit.
Sintek which works did will be guarantee of works
to be done, continues it’s works towards becoming
a leading company by prioritizing customer
satisfaction.

Sintek Madencilik




Réportajinterview

’ VOTORANTIM

Brezilyah bir sirket olan Votorantim Grubu, diinya’mn 20 tilkesinden
daha fazla yerde ve bes kitasinda ¢imento, beton, agrega, seliiloz ile
kagt, tarum endiistrisi, finans, enerji ve celik sektorlerinde faaliyet
gostermektedir. Sirketin Tiirkiye CEO’su Sefik Tiiziin ile Votorantimin
hem diinya capindaki hem de Tiirkiyedeki faaliyetlerini konustuk.

Viotorantim Group, as a Brazilian company, operates in over 20 countries worldwide
and in five continents, in the sectors of cement, concrete, aggregate, cellulose and
paper, agricultural industry, finance, energy and steel. We talked with Sefik Ttiztn,
the company’s CEQ for Turkey on Votorantim’s activities worldwide and in Turkey...

Roportajimiza sizi taniyarak baslayabilir
miyiz?

METU Makine Miihendisligi'nden mezun ol-
duktan sonra Universitede arastirma gorevlisi
ve Etibank’ta proje miihendisi olarak calistim.
Yitksek miihendislik egitimimden sonra GAMA
Endiistri’de ¢alismaya bagladim ve oradaki son
10 yilimda ¢ok faydali bilgiler edindim. Kisa bir
kisisel is macerasindan sonra ¢imento sektériine
gectim ve hala burada devam etmekteyim. 22 yil
boyunca Cement Francais, Lafarge, Cimpor gibi
uluslararasi ve Kkiiresel sirketlerde calistim ve
su an Votorantim Tiirkiye'de calismaktayim. O
doénemlerde 2 y1l Fransa’da ve 2 y11 ABD’de ¢alis-
tim. Su an Votorantim Tiirkiye CEO’su ve Kurul
Baskan Yardimcisi'yim.

Votorantim Grubu’nun tarihcesiyle ilgili
bilgi verebilir misiniz?

Votorantim Grubu, 20 iilkeden fazla yerde ve bes
kitada bulunan; ¢cimento, beton, agrega, seliiloz
ile kagit, tarim enduistrisi, finans, enerji ve celik
sektorlerinde faaliyet gostermekte olan Brezilya-
L1 bir sirkettir.

Votorantim Grubu, 1918 yilinda tekstil fabrikasi
olarak Votorantim sehri, Sdo Paulo eyaletinde
kurulmustur. O tarihten itibaren; giivenilirlik,
ahlak, saygi, girisimcilik ve birliktelik gibi de-
gerlere bagli olarak faaliyetlerini cesitlendir-
mekte ve devamli olarak biiyiimektedir.

Votorantim Cimentolar1 (VC), 1936 yilinda So-
rocaba bolgesi, Sdo Paulo Eyaleti, Brezilya'da
kurulmustur. VC, Kuzey Amerika'y1 uluslarara-
silasma igleminin baslangic¢ noktas1 olarak sec-
mistir. Ik 6nemli adim, tam entegre birimlere
ve ¢cimento, beton, ve agrega piyasalarinda giiclii
bir varliga sahip olan Kanadal: St. Mary’s Cement
sirketinin 2001'de satin alinmasiyla atilmigtir.
Yapisini, Kanada-ABD sinir1 yakinlarinda bulu-
nan Great Lakes bdlgesindeki bircok ¢imento
fabrikasi, beton fabrikasi, 6giitme tesisi ve dag1-
tim merkezleri olusturmaktadur.

2003 yilinda VC, Suwannee American Cement
sirketini Anderson Grubu ile ortak bir girisimle
satin alarak Kuzey Amerika’daki en cazip ¢imen-
to ve beton pazarlarindan biri olan Florida’da
bayrak ¢ekmistir.

2005 yilinda, sirketin ABD’deki bilylimesi, Mic-
higan’daki Charlevoix ve Illinois’deki Dixon

Before starting our interview we would
like to know about you? Could you please
introduce yourself?

Following the graduation from METU Mechanical
Engineering, I worked in the University as research
assistant, and in Etibank as project engineer.
Following my M.Sc. education, I started working
in GAMA Industry Co., which last 10 years, 10
good years with a lot of learning. Then following
a short personal business venture, I started in
cement sector and still continue. I have worked in
international and global companies throughout
22 years like Cement Francais, Lafarge, Cimpor
and now in Votorantim Turkey. I worked 2 years
in France and 3 years in US during those years.
Currently, I am CEO of Votorantim Turkey and
Vice-Chairman of the Board.

Can you tell us something about your
company history?

The Votorantim Group is a Brazilian company
that is present in more than 20 countries and
in five continents and operates in the sectors of
cement, concrete, aggregate, pulp and paper,
agribusiness, finance, energy, steel, metal.

The Votorantim Group started as a textile factory
and was commissioned in 1918 in the city of
Votorantim, Sdo Paulo State. Since then, the
Group has been diversifying its activities and
continuously grown based on values such as
Solidity, Ethics, Respect, Entrepreneurship and
Unity.

Votorantim Cimentos (VC) was founded in 1936
in the region of Sorocaba, Sdo Paulo State, Brazil.
VC chose North America as the starting point
for its internationalization process. The first
major step, taken in 2001, was the acquisition of
St. Mary’s Cement, a Canadian company with
fully integrated units and a strong presence in
the cement, concrete and aggregates markets.
Its structure comprises a number of cement
plants, concrete plants, grinding facilities and
distribution centers in the Great Lakes region near
the Canada-USA border.

In 2003 VC acquired Suwannee American
Cement in a joint venture with the Anderson
Group, raising its flag in Florida, one of the most
attractive markets for cement and concrete in
North America.
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isimli iki ¢cimento fabrikasinin ve sekiz bolgesel
terminalin alimiyla hiz kazanmigtir.

2008 yilinda, VC, Illinois’deki Great Lakes bol-
gesi, Indiana, Michigan ve Wisconsin’de mevcut
depolarin ve malzemelerin nakliyesi icin biiyiik
bir nakliye kamyonu filosunun yaninda 80 beton
iretim birimi ve 17 agrega tas ocagindan olusan
bir varliga sahip Orta Bati’daki en biiyiik beton
ve agrega lreticilerinden biri olan Prairie sirke-
tini biinyesine katmistir.

VC, Bolivya’da Cemento Itacamba, Sili'de Ce-
mentos Bio Bio, Arjantin’de Cemento Avallane-
da, Uruguay’da Cementos Artigas ve Peru’da Ce-
mento Portland sermaye holdingleri araciligiyla
Gliney Amerika'daki varligin1 biylitmistir.
Ayrica, 2010 yilinda VC, Portekiz merkezleri ile
Brezilya ve Avrupa, Afrika ve Asya’da 11 farkli
iilkede faaliyetleri ile diinyanin en bilyiik ¢cimen-
to sirketlerinden biri olan Cimpor sermayesinin
%21,2’1ik hissesini alarak kiiresel faaliyetlerini
bllyiitmistiir.

2012 yilinda VC, uluslararas: olarak biiyiime
becerisini gii¢clendirmek amaciyla Cimpor ze-
rindeki hisselerini, Asya, Afrika ve Giliney Ame-
rika’daki bazi miilkler karsiliginda Camargo
Corréa Cimpor sirketi ile takas ederek faaliyetle-
rini; 13 ¢cimento fabrikasini, bir klinker fabrikasi-
n1, 8 6glitme fabrikasini, 78 beton merkezini, 22
agrega fabrikasini, 5 harg¢ birimini ve bir séndii-
rulmis kire¢ birimini birlestirerek Tiirkiye, Fas,
Tunus, Hindistan Cin ve Ispanya pazarlarina ka-
dar genisletmisgtir.

Uretim tesisiniz ve kapasitesi hakkinda bil-
gi alabilir miyiz?

Votorantim, Tiirkiye’deki ¢imento, beton ve ag-
rega sektorlerinde faaliyet gostermektedir. An-
kara-Hasanoglan, Yozgat, Corum ve Sivas’da 4
Klinker fabrikas1 ve Nevsehir ile Samsun’da 2
2,6 MT CK ve 3,8 MT CC yillik iiretim kapasite-
si ile 2 ¢glitme fabrikasi, 3.7 Mm?® yillik {iretim
kapasitesi ile 15 karilmis hazir beton fabrikas:
isletmektedir. Ayni zamanda, Ankara Lalahan ve
Kayseri Biinyan’da 2,9 MT iiretim kapasitesi ile
iki agrega fabrikasi igletmekteyiz.

Satis, pazarlama ve hizmet politikalariniz-
dan bahsedebilir misiniz?

Votorantim sirketinin satis ve pazarlama strate-
jisinin temeli misteri odakliliktir. Votorantim,

VOTORANTIM

In 2005 the company’s expansion in the USA
gathered momentum with the acquisition of two
cement plants - Charlevoix in Michigan, and
Dixon in Illinois —-and eight regional terminals.

In 2008 VC acquired the operations of Prairie,
one of the largest concrete and aggregate
manufacturers in the Midwest, with a presence
across the Great Lakes region in Illinois, Indiana,
Michigan and Wisconsin, including some 80
concrete production units and 17 aggregate
quarries, as well as warehouses and a large fleet of
delivery trucks for the transportation of materials.

In South America VC has expanded its presence
through equity holdings in Bolivia’s Cemento
Itacamba, Chile’s Cementos Bio Bio, Argentina’s
Cemento  Avallaneda, Uruguay’s Cementos
Artigas and Peru’s Cemento Portland. In 2010, VC
also expanded its global operations by acquiring
a 21.2% stake in the equity of Cimpor, which was
one of the world’s largest cement companies with
headquarters in Portugal and operations in Brazil
and 11 other countries in Europe, Africa and Asia.

In 2012, in order to strengthen its ability to expand
internationally, VC group exchanged their shares
in Cimpor with Camargo Corréa Cimpor for some
assets in Asia, Africa and South America, which
lead to expand its operations into the markets of
Turkey, Morocco, Tunisia, India, China and Spain
by incorporating 13 cement plants, a clinker
plant, 8 grinding plants, 78 concrete centers, 22
aggregate plants, 5 mortar units and a hydrated
lime units.

Can you provide general information about
your production plant and capacities?
Votorantim has operations in cement, concrete
and aggregate sectors in Turkey. It operates 4
clinker plants in Ankara-Hasanoglan, Yozgat,
Corum and Sivas and 2 grinding stations in
Nevsehir and Samsun with 2.6 MT CK and 3.8
MT CC annual production capacity; 15 ready mix
concrete plants with 3.7 Mm? annual production
capacity. We also operate two aggregate plants
in Ankara Lalahan and Kayseri Biinyan with
annual 2.9 MT production capacity.

Can you talk about your sales marketing
and service policies?

Customer orientation is the core of Votorantim’s
marketing and sales strategy. Votorantim targets

IIKN 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
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simulated. Only when Jan and Vollker 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 to the ex-
pertise and experience of KN Engineers, like Jan and

Volker, that our customers can expect 100% reliability.
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cal Engineer

Design at IKN
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VOTORANTIM

misterilerin ihtiyag¢larini karsilamak amaciy-
la en iyi Girtini ve servis hizmetini saglamayi
hedeflemektedir.

Votorantim, miisterilere ¢6ziim ortagi olarak
yaklasmaktadir. Votorantim her zaman yeni
ve misteri odakli uygulamalariyla piyasaya
yonelmistir. Sirket trlin ve servis hizmetleri
yaninda misterilerin ihtiyaclar1 ve beklentile-
ri, miisteri hizmetleri hatt1 ve miisteri mem-
nuniyeti anketi ile devaml olarak takip edil-
mekte ve dlciilmektedir. Votorantim, Tirkiye
c¢imento piyasasindaki ilk ve tek gercek teknik
hizmetler ekibine sahiptir. Votorantim ayni
zamanda Tiurkiye ¢imento piyasasindaki ilk
markal:1 iriine sahiptir.

Diinya’nin hangi bélgelerinde cimento
arzi yiikselerek artacaktir?

Sunu diyebilirim Ki, az gelismis ve gelismekte
olan iilkelerde daha ¢ok yatirim olacaktir. Bu-
nun pek ¢cok nedeni var: Su anki ve gelecekteki
yiksek cimento talebi, yogun altyapi projeleri,
konut ve ticari yap1 gelisimi, goreceli olarak
daha az talepkar ¢evre yasalari vb.

Oniimiizdeki yillarda Tiirkiye’deki hare-
ket planiniz nedir?

Her seyden 6nce, kapasitemizi piyasalarimizin
biiytimesi dogrultusunda artirarak organik bir
biiyime planliyoruz. Bu siire zarfinda, Tirki-
ye’deki diger firsatlara dikkat edecegiz ve on-
lar1 da ciddi sekilde degerlendirecegiz.

Tiirkiye Cimento Endiistrisi’ne dair go-
riisleriniz nelerdir?

Tirkiye Cimento Endiistrisi, 2013’de 63 mil-
yon ton ve 2014’uin ilk sekiz ayinda 42 milyon
tonluk tiiketime sahne oldu. Tiirkiye, iiretimde
diinya besincisidir ve ihracatta diinya ticiinci-
stidiir. Avrupa’daki bir numarali iiretici ve ih-
racatcidir. 2013’de kisi basina tiiketim 827 kg/
kisi idi. Altyap: yatirimlari, kentsel doniisiim
projeleri, konut ve ticari yapi ingalar1 i¢in yiik-
sek talep nedeniyle bu tiiketim degerinin 6nii-
miizdeki yillarda artmasini bekliyoruz. Thracat
da Tiurkiye ¢imento endistrisi i¢in énemli bir
etken olmaya devam edecektir.

to supply best product and service offers to meet
the needs of its customers.

Votorantim approaches to the customers as
solution partner. Votorantim has always led
to the market by its new and customer oriented
applications. Customers’ needs and expectations
as well as company product and service offers
are continuously followed and measured by
customer service line and customer satisfaction
survey. Votorantim has the first and the only real
technical services team in Turkish cement market.
Votorantim has also the first branded product in
Turkish cement market.

In which regions of the World will there be a
demand for new cement factories?

What I could say, there will be more
investments in the developing and emerging
countries. This is because of various reasons:
High current and future demand of cement,
intense infrastructure projects, residential and
commercial buildings development, relatively
less demanding environmental regulations, etc.

We know that Votorantim position in Turkey,
what is your plan for the next 5 years in
Turkey?

First of all, we are planning to have an organic
growth, increasing our capacity in line with our
markets’ growth. In the meantime, we will be
watching for other opportunities in Turkey, and
will seriously evaluate them as well.

What are your opinions about Turkish
Cement Industry?

Turkish Cement industry has a consumption
of 63 million tons in 2013, and 42 million tons
in the first eight months of 2014. Turkey is the
5th producer in the world, and the 3rd in export.
Number one producer and exporter in Europe. The
consumption per capita is 827 kg/capita in 2013.
We expect this consumption value to increase
in the coming years due to strong demand in
infrastructure investments, urban transformation
projects, residential and commercial buildings
construction. The export will also continue as an
important parameter for Turkish cement industry.
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Devam biiyumekte olan
bir piyasada son teknoloji

Latest technology for a continuously growing market

Nuryol Cimento Sanayi ve Ticaret A.S. IKN ile Turkiye’deki Darigayirn tretim hattina 4000 t/g
cimento teslimati igin bir s6zlesme imzaladi. Nuryol projesi icin yogun bir teknik ve ticari ihale
sureci sonrasl, IKN sézlesmeye hak kazandi. IKN, fabrikasinin kesin projesine yénelik, Nuryol
Cimento’ya danismanlik ve teknolojik ¢c6zim saglayan Sintek sirketi ile yakin ¢alismalarda

bulundu. Projenin ana hedeflerinden biri, yeni fabrikayi cevreye, yerel halka ve fabrika islet-
mecisi Nuryol Cimento’ya, kazanca dénustiirmeye yonelik cevreye uyum ve enerji verimliligi
icin bir standart belirlemekti. Almanya’da IKN Ltd. igin idari midurliik gérevi yapan Justus von
Wedel, proje kapsami ve zamanlamasini Sintek Dergisi igin 6zetliyor.

~ Justus Von Wedel
Idari Mudur / Managing Director
IKN Ltd.

Nuryol Cement Industry Trade Inc. signed a contract with IKN for the delivery of a 4.000 t/d cement pyro line at Dariayiri,
Turkey. After an intense technical and commercial bidding process for the Nuryol project, IKN was awarded the contract.
For the final design of the plant, IKN worked closely with Sintek who was acting as a consultant and technological solution
provider to Nuryol Cimento. One of the main targets of the project was to define a standard for environmental compliance
and energy efficiency that makes the new plant an asset to the plant operator, Nuryol Cimento, the local community and
to the environment. Justus von Wedel, Managing Director of IKN GmbH in Germany, outlines the project scope and

schedule for the Sintek Magazine.
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Tiirkiye cimento endiistrisi ile ilgili meraki-
niz1 ¢ceken sey nedir?

IKN, bu talepkar ancak gelecek vaat eden piya-
sada saglam bir gecmise sahiptir. Tiirkiye, eko-
nomik biiylimeye ve gelecekteki gelisimlere
odaklanan cok faal bir iilke. Ekonomik biiytime
yalnizca altyap: gelistirilerek gerceklestirilebilir.
Yakin gelecek i¢in bitmek {izere olan birtakim
projeler var. Nuryol Cimento, sahip oldugumuz
teknoloji ile bu cerceveye yerlestirilmis taleple
bas etmeye hazir duruma gelecektir. Yerel biiyii-
meye hazir olmak gibi. IKN, Tiirkiye’deki tiretim
projeleri konusunda kanitlanmig bir ge¢mise
sahiptir. IKN'nin Tirkiye’de bulunan c¢imento
hatlar1 simdiye kadar bagarili olmustur. Bu basa-
11 Oykiilerinin {izerine eklemeye ve hatta onlar1
asmaya hazinz.

What is your interest in the Turkish cement
industry?

IKN has a strong record in this demanding but
very promising market. Turkey is a very active
country that is focusing on economic growth and
future development. Economic growth can only be
realized by improving infrastructure. A number of
new projects are on their way in the near future.
With our technology, Nuryol Cimento will be
ready to cope with the demand placed within this
framework, i.e. to be ready for domestic growth.
IKN has a proven track record of pyro projects in
Turkey. Existing cement lines from IKN in Turkey
have proven very successful. We are ready to build
on these success stories and even exceed them.

Bartin’daki cimento fabrikasi, Tiirkiye’deki enerji
verimliligi konusunda bir dayanak olmustur.

The cement plant in Bartin became a
reference for energy efficiency in Turkey.

IKN sahip oldugu Pendulum Sogutucusu®
ile tinlii. Ancak, verdiginiz hizmetler artik
bunla sinirli degil. IKN sirketinin neler su-
nabilecegini 6zetler misiniz?

IKN, yaklasik 30 y1l énce klinker sogutma alanin-
da faaliyete basladi. IKN'nin trettigi ilk Pendu-
lum Sogutucusu® yaklasik 25 yil énce hizmete
girdi ve hala migterilerimizin memnuniyeti i¢in
calismaktadir. Coanda etkisini kullanmak yoluy-
la klinker havalandirmanin teknolojik konseptini
suirekli gelistirerek iiriinlerimizi ve ¢6ziimlerimi-
zi istikrarli bir sekilde en uygun hale getirmek
amactyla Ar-Ge iizerine ¢ok zaman harcadik. Hem
malzemeler hem de {iretim teknolojilerindeki be-
lirgin iyilestirmeler, giivenilir iglem, diisiik ba-
kim ihtiyaci, diigiik yipranma ve mimkiin olan
en diisiik enerji tilketimi gibi egsiz &ézelliklere
sahip yeni nesil Pendulum Sogutucularin: ortaya
cikardi. Giiniimiizdeki sogutucularimizin herhan-
gi bir liretici tarafindan gecilmesi zor bir standart
belirledigini sdylemekten cekinmiyorum. Orga-
nizasyonumuz baslangicindan beri gelismeye de-
vam etti. Giiniimiizde IKN eksiksiz tiretim hatlar1
sunmaktadir. O hatlardan biri 2012’de Tiirkiye’'de
faaliyete gecti ve dengeli ve giivenilir bir seviye-

IKN has been well known for its Pendulum
Cooler®. But your services go much further
nowadays. Could you outline what IKN is
able to offer?

Well, IKN started about 30 years ago in the field of
clinker cooling. The first Pendulum Cooler® from
IKN went into service about 25 years ago and it
is still working to our customer’s satisfaction.
Continuously building on the technological
concept of clinker aeration by using the Coanda
effect, we have since spent much time on R&D to
consistently optimize our products and solutions.
Significant improvements, both in materials and
production technologies, led to a new generation
of Pendulum Coolers® with unique properties that
include reliable operation, low maintenance, low
wear and the lowest possible energy consumption. I
don’t hesitate to say that our coolers nowadays set
a standard which is hard to beat by other suppliers.
Our organization has evolved ever since inception.
Nowadays, IKN is offering complete pyro lines. One
of those lines went into operation in Turkey in 2012
and shows outstanding low energy consumption at
stable and reliable operation. The subsequent order
for the Nuryol project is once again an appreciation
of our solutions and technological approaches.
I think one of our strongest benefits is that IKN
takes a comprehensive approach during the offer
phase. We think about the best solution and offer
alternatives for constraints in existing concepts.
This makes us a solution provider and discussion
partner rather than a simple machinery supplier.

What exactly is the scope of the services for
the Nuryol Cement Project?

At Dariayiri, we'll supply a 5-stage, single-string
cyclone preheater with state of the art precalciner,
a 2-pier 4.6 x 55m rotary kiln, a burner system and
last but not least a latest generation Pendulum
Cooler®. Our preheater tower will feature high
efficiency cyclones allowing for an enerqgy efficient
production at a moderate pressure loss. For
the precalciner, all involved parties thoroughly
discussed the right concept for the plant. The ICC
in-line calciner was finally selected. From a process
point of view, this solution offers the typical
advantages of a combustion chamber such as great
flexibility in the fuel mix, effective temperature
control without the risk of heat damage during
operation and a simple and safe operation. In
terms of layout, it is more compact and reduces
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de, g6ze carpan bir diisiik enerji tiiketimi goster-
mektedir. Nuryol projesi i¢in bir sonraki komut,
bir kez daha c¢dzlimlerimizin ve teknolojik yak-
lagimlarimizin degerinin artirilmasidir. Onemli
avantajlarimizdan birisinin IKN’'nin teklif agama-
sinda gosterdigi kapsamli yaklagim oldugunu dii-
stiniiyorum. En iyi ¢6ziimil distiniiyoruz ve var
olan konseptlerdeki kisitlamalar i¢in alternatifler
sunuyoruz. Bu, bizi basit bir makine tedarikgi-
sinden ziyade bir ¢dziim saglayic1 ve miizakere
ortagi yapiyor.

Nuryol Cimento Projesi icin sunulan hiz-
metlerin kapsami tam olarak nedir?
Daricayiri’'nda 5 asamall, son teknoloji 6n kal-
sinatorli tek dizi siklon ¢n 1sitici, 2 situnlu 4.6
x 55m olgiilerinde déner firmn, briilér sistemi ve
son olarak ayni derecede énemli olan son nesil
Pendulum Sogutucusu® tedarik ediyoruz. On 1si-
tic1 kulemiz, orta derece basing kaybi ile enerji
tasarruflu tiretim saglayan yiiksek verimli sik-
lonlara sahip olacaktir. On kalsinatér icin ise tiim
ilgili taraflar, fabrika icin en uygun konseptte
olmas! i¢in detaylica tartigmistir. Sonunda ICC
sirali kalsinatérde karar kilinmugtir. Islem acisin-
dan bu ¢6zlim, yanma odasinin yakit karisiminda
biiyiik bir esneklik, islem sirasinda sicaklik hasar1
yasanmadan etkili sicaklik kontrolii ile basit ve
glivenli islem gibi tipik avantajlarini sunmakta-
dir. Yerlesim acisindan sikistirilmigtir ve toplam
kule uzunlugunu azaltmaktadir. NOx azaltma
teknolojisi olarak SCNR, daha sonraki istenilen
bir zamanda eklenebilir.

On kalsinatér secimindeki zorluklar neler-
dir?

Su an sectigimiz ekipmanlarin gelecek on yillar-
daki islem zorluklarini karsilayabilecek diizeyde
olmalarina dikkat ediyoruz. Giiniimiizdeki yakit-
lar, bes ya da sekiz y1l énce sahip olduklarimizdan
farkl ve éntimiizdeki bes yilda da kesinlikle fark-
11 olacaktir. Tiirkiye, bu senaryonun miithis bir
omegidir. Aralik 2007’de orta Anadolu’daki ilk
eksiksiz liretim hattimiz1 faaliyete gecirdigimiz
zaman kémiir, zaman zaman petrol kullaniminin
yaninda standart yakitimizdi. Yiiksek kiikiirtli
petrol koku firinlamasinin yakin gelecekteki ya-
kit secimi olacag: gibi su an Tiirkiye’de haliha-
zirda standart %100 kémiir koku firinlamasidir.
Tirkiye’deki iiretim hatlarimizdan aldigimiz geri
bildirimlere gére, IKN teknolojisi, bu stirekli de-

the overall tower height. SNCR as NOx abatement
technology can be added at any point in the future.

Nur yol liretim hatti, son
teknolojiye sahip olacaktir.

The Nuryol pyro line will
feature latest technology.

What are the challenges in the selection of
a precalciner?

We are selecting equipment today which shall be
capable of meeting the operation challenges for
the next decades. The fuels today are different to
what we had five to eight years ago and surely
will be different again in five years’ time. Turkey
is a perfect example of this scenario. When
we started up our first complete pyro line in
central Anatolia in December 2007, coal was the
standard fuel with use of petcoke as an option.
The current standard in Turkey is 100% firing
of petcoke, whereas, the firing of high-sulphur
petcoke is going to be the fuel of choice in the
near future. Based on the feedback from our pyro
lines in Turkey, the IKN technology successfully
supports this ever changing world of fuels. It is
fair to ask, what will be the next challenge? The
answer will be the firing of coarsely shredded,

gismekte olan yakitlar diinyasini basariyla des-
teklemektedir. Siradaki zorlugun ne olacagini
sormak normaldir. Cevab1 ise kalin parcalara
ayrilmis, digiik kalite alternatif yakitlardir. Bu
dogrultuda ilk adimlar ¢oktan atilmigtir.

Daricayir’’na donersek, IKN iki farkli secenek
sunmustur. Seceneklerden biri, ayr1 bir yanma
odasinin sirali bir kalsinatére baglandigi SCC
kalsinatérii idi. Ikinci secenek is yanma odasi-
nin sirali kalsinatore entegre edildigi bizim ICC
kalsinatériimiizdii. ki segenegin de alternatif
yakitlar icin biiyiik potansiyeli vardir. ICC sirali
kalsinat¢r, verimli NOx kontrol potansiyeli ve
azaltilmis montaj siiresi ile ikna edicidir.

Tedarik kapsaminizda degerlendirdiginiz
baska 6nemli fabrika parcalar: var mi1?
Elbette, biitiin fabrika son teknoloji ile donati-
lacaktir. Ancak, bu son teknolojinin bir kismini
kendimiz belirliyoruz. Fabrika, IKN'nin “Cifte G
Damperi” isimli yeni ticinctil hava kanali dam-
perini icerecektir. Bu damper, artik 3 yildir pek
¢ok fabrikada giivenilir sekilde is gérmektedir.
Sanirim bir ¢imento fabrikasinda sik goézlemle-
nen bir sorun alanini saf disi ettik. Uciinciil hava
kanali1 damperi giivenli ve verimli bir baslangica
imkan tanimaktadir. Dahasi, giivenilir, esnetebi-
lir ve enerji tasarruflu tiretim artik yalnizca tek-
nisyenlerin elindedir ve ufak bir fabrika parca-
sina bagh degildir. Giivenilir ve %50-100 aras1
ayar aralig1 sagladig: gibi calistirma baslangici
ve sonunda Uciinciil hava kanalinin tiimiiyle
kapatilabilmesi imkanini sunan bir teknoloji
parcas1 gelistirmeyi basardik. Coziimiimiiz ele
alindiginda, su durum goéz ¢niinde bulundurul-
malidir: 2 yillik tam garantiye sahip, kullanima
hazir, eksiksiz, giivenilir ve uzun émiirlii bir fab-
rika parc¢asi sunuyoruz. Cogu sirket ise yalnizca,
yerinde refrakter kaplama gerektiren bir yapi
sunmakta.

Projenin son durumu nedir?
Baslamaya haziriz. Sonraki adimlar, bu rekabet-
¢i ve devaml gelisen Tiirkiye’'deki gelecek bii-
ylime ve ekonomik gelismeye olan talebe ayak
uydurmak icin sirayla atilacak.

Gorlisme icin cok tesekkiir ederim.

low quality alternative fuels. Initial steps have
already been taken in this direction.

Coming back to Dariayiri, IKN presented
two different options. One option was a SCC
calciner, where a separate combustion chamber
is connected to an inline calciner. Option two
was our ICC calciner, where the combustion
chamber is integrated into the inline calciner.
Both options have a large potential for
alternative fuels. The ICC in-line calciner is
convincing due to its efficient NOx control
potential and reduced installation time.

Are there other important plant
components you consider in your scope
of supply?

The entire plant will be equipped with latest
technology of course. However, part of this
state-of-the-art we define ourselves. The plant
will feature IKN’s new tertiary air duct damper,
the “Double G Damper”. This damper operates
reliably in several plants for over 3 years now.
I think we’ve eliminated a frequently observed
problem zone in a cement plant. The tertiary
air duct damper allows for a safe and efficient
start-up. Furthermore, a reliable, flexible and
energy efficient production is now exclusively
in the hand of the operators and no longer
dependent on a minor plant component. We've
managed to develop a piece of technology
which is reliable and offers a regulating range
between 50-100% open, as well as a full closure
of the tertiary air duct during start up and
shut down. When considering our solution, one
should bear in mind the following aspect: We're
supplying a complete, reliable and long-lasting
plant component ready for operation with a full
2-year warranty. Many others simply supply a
framework requiring on site refractory lining.

What is the current status of the project?
We are ready to go. The next steps will follow
in order to keep pace with the demand for
future growth and economic development in
this competitive and continuously progressing
country: Turkey.

Thank you very much for the interview.
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Koémir tasima sistemlerinin miihendisligindeki
en biyikk gelismelerden biri, ddkme malzeme
biliminin artan kullanimidir. Bu alan, hem dok-
me kat1 hem de dékme katilarin {izerinden veya
icinden gececegi yap1 malzemelerinin testi ve
analizine odaklanmigtir. D6kme malzeme bilimi,
dokme malzemelerin fiziksel 6zelliklerinin be-
lirlenmesine ve bu &zelliklerin, dokme malzeme
tasima sistemleri ve bilegenlerinin tasarimindaki
cesitli problemlere uygulanmasina yogunlasmis,
disiplinler arasi bir alandir.

Bilgisayar tabanli miihendislik ve modelleme
sistemleriyle birlestirildiginde, dokme malzeme
bilimi, elektrik santrallerinde kémiir tagima ope-
rasyonlari i¢in bir¢ok potansiyel iyilestirme su-
nar. Bunlarin arasinda, akisin yénetilmesine yar-
dimci olma, darbogazlari azaltma, toz, dokiintii ve
geri taginan malzemeyi en aza indirme, ekipman
oémriinli uzatma ve bakim masraflarini diisiirme
vardir - bunlarin hepsi bir tesisin kullanilabilirli-
gini, verimini ve karliligini artirir.

1k konveyér tasarlandigindan beri, sistemi
boyutlandirmak ve gii¢ gereksinimlerini he-
saplamak icin, dékme yogunlugu ve yigin
acis1 gibi ddkme malzemelerin temel 6zellik-
leri kullanilmistir.

Modern dokme malzeme biliminin kékleri, ¢esitli
sartlar altinda dékme malzemenin mukavemeti-
ne dayanarak kiitle akis silolarinin kritik boyutla-
rini belirlemis Utah Universitesi'ndeki caligmaya
kadar uzanir. Bu yontemler, dokme katilarin i¢
mukavemetini ve bunlar ile bant veya sut ara-
sindaki siirtiinmeyi belirlemek i¢in kullanilir. Bu
ozellikler dékme Katilarin davranigini ve silolar
ve depolama tanklarindan ve daha sonra-artan
basariyla—sutlarin icinden bantli konveydrlerin
iizerine akisini kestirmek icin kullanilir.

Martin Engineering

One of the greatest advancements in the engineering
of coal handling systems is the increased use of
bulk material science. This field is focused on the
testing and analysis of both the bulk solid and the
construction materials that the bulk solids will move
on, over or through. Bulk material science is an
interdisciplinary field, centred on determining the
physical properties of bulk materials and applying
those properties to various problems in the design of
bulk material handling systems and components.

Combined with computer-based engineering and
modelling systems, bulk materials science offers
several potential improvements for coal handling
operations in power plants. These include helping
to manage flow, reduce bottlenecks, minimise dust,
spillage and carryback, extend equipment life and
reduce maintenance expenses - all improving a
plant’s availability, efficiency and profitability.

Since the first conveyor was designed, the basic
properties of bulk materials, such as bulk density and
angle of repose, have been used to size the system and
calculate its power requirements.

Modern bulk material science traces its roots to
work at the University of Utah, which determined
the critical dimensions of mass-flow bins, based
on the strength of the bulk material under various
conditions. These methods are used to determine
the internal strength of bulk solids and the friction
between them and the belt or chute. These properties
are used to predict the behaviour and flow of the bulk
solids from silos and storage vessels and, later — with
increasing success — through chutes and onto belt
conveyors.

Improved testing and computerised engineering
now make it possible to improve designs of specific
systems to perform as expected with identified
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CFI dairesel kesme testi cihazi: dairesel kesme
testi cihazi, tozlarin ve yigin malzemelerin akis
ozelliklerini 6lcmek icin kullanilir.

CFl ring shear tester: the ring shear tester
is used to measure the flow properties of
powders and bulk solids.

Bu Instron, rijidite, cekme mukavemeti ve sikistirma da
dahil cesitli fiziksel 6zellik testleri icin zemin saglar.

This Instron provides the basis for a variety of
physical property tests, including rigidity, tensile
strength, and compression.

Gelismis testler ve bilgisayarli miihendislik ar-
tik belirli sistemlerin tasarimlarinin, tanimlanan
malzemelerle beklendigi tespit lzere iyilegti-
rilmesini mimkin kiliyor. Eger bir malzeme
tasima sistemi, depolanmakta, tasinmakta veya
bagka sekilde kontrol edilmekte olan belirli bir
dékme malzemenin uygun temel ve gelismis
ozellikleri belirlenmeden tasarlanirsa, ciddi hata-
lar yapilabilir.

Standartlar

Dokme katilarin bircok 6zelligi ve testleri, Kon-
veydr Ekipmani Ureticileri Birligi (CEMA), Stan-
dart 550'de &zetlenmistir. Bantli konveydr sis-
temlerinin tasariminda en sik (ve bazen yanlis)
kullanilan 6zellikler sunlardir:

Do6kme yogunlugu

Bir malzemenin dékme yogunlugu, 6rnek sikis-
tirilmis bir durumda oldugunda &l¢tilmiis hacim
birimi basina agirliktir (kg/m® veya Ib/ft®). Bu tit-
resim uygulanmis veya oturmus yogunluk, bant
izerinde taginan malzeme hacmini belirlemek
icin dinamik durus agisiyla birlikte kullanilir.

materials. Serious errors can be made if a material
handling system is designed without determining
the appropriate basic and advanced properties of
the specific bulk material being stored, conveyed or
otherwise handled.

Standards

Many basic properties and tests for bulk solids are
outlined in the Conveyor Equipment Manufacturers
Association (CEMA) Standard 550. The properties
most often used (and sometimes misused) in the
design of belt conveyor systems are:

Bulk Density

The bulk density of a material is the weight per
unit of volume (kg/m? or Ib/ft?), measured when the
sample is in a compacted condition. This vibrated
or settled density is used with the surcharge angle
for determining the volume of material conveyed
on the belt.

Loose Bulk Density

Loose bulk density is the weight per unit of volume
measured when the sample is in a loose or non-
compacted condition. The loose bulk density must

Gevsek yigin yogunlugu

Gevsek yigin yogunlugu, érnek gevsek veya si-
kistirllmamig bir durumdayken o6l¢iilen hacim
birimi basina agirliktir. Gevsek yigin yogunlu-
gu, yiik bolgesi sutlarini ve yiikleme tekneleri-
nin yiiksekligini ve genigligini tasarlarken veya
malzemenin artan hacmi nedeniyle sut belirtilen
tasarim kapasitesini saglayamayacak oldugunda
daima kullanilmalidir.

Yigin acisi

Dokme malzemeler icin y181n agisi, yatay bir ¢iz-
gi ve serbestce gekil almis dékme malzeme yi-
gminin tepesinden yiginin tabanina kadar olan
egimli ¢izgi arasindaki acidir. Belirli bir malzeme
icin bu y181n agisi, yiginin nasil olusturuldugu-
nun yani sira, malzemenin yogunlugu, tane sekli,
boyut tutarlilig1 ve rutubet icerigine bagl olarak
degisebilir.

Dinamik durus acisi
Dinamik durus acisi, derece cinsinden yataya
egim ile dlciilen, yiik kesitinin agisidir.

Dinamik durus acis1 konveyor tasariminda, cesit-
li bant genislikleri i¢in yiikiin profilini ve teorik
tagima kapasitesini hesaplamak i¢in oluk agilari-
nin belirlenmesinde faydalidir.

Topak veya tane boyutu

Bir dokme malzemenin boyutu iki sekilde tanim-
lanir: maksimum topak boyutu veya bir dizi stan-
dart elekten (veya kalburdan) gececek tanelerin
ylizdesi. Boyut cogu zaman maksimum topak ge-
nigligi ve eni olarak listelenir. Maksimum 50 x
50 mm (2 x 2 in.) genislik ve ene sahip topakl1 bir
malzeme, “50 mm eksi” (veya 2 in. eksi) malze-
me olarak tanimlanacaktir. Bu, en bilyiik topagin
50 x 50 mm oldugu ve geri kalan tanelerin daha
kiictiik oldugu anlamina gelir. Topagin uzunlugu-
nun genisliginin ti¢ katina kadar ¢ikabilecegini
veya yukaridaki 6rnekte 150 mm (6 in.) uzunlu-
gunda oldugunu varsaymak yaygin bir uygula-
madir. Bu bilgi, cesitli bilesenlerin yani sira, sut
ve yukleme teknelerinin genigligini ve yiiksekli-
gini boyutlandirmada faydalidir.

Bir elek analizi, dokme katinin boyutunun en ek-
siksiz gosterimini verir. Tane boyutu dagilimi,
toplam Ornegin pargasi olarak her bir boyut ara-
liginda temsil edilen yiizdenin, genellikle belirli

always be used when designing the load zone chutes
and the height and width of the skirtboards, or the
chute may not be able to handle its specified design
capacity due to the increased volume of the material.

Angle of Repose

The angle of repose for bulk materials is the angle
between a horizontal line and the sloping line from
the top of a freely-formed pile of bulk material to
the base of the pile. This angle of repose for a given
material may vary, depending on how the pile is
created, as well as the density, particle shape, size
consistency and moisture content of the material.

Surcharge angle

The surcharge angle is the angle of the load cross
section, measured by the inclination in degrees to the
horizontal.

The surcharge angle is useful in conveyor design for
determining the profile of the load on the belt for
various belt widths and trough angles to calculate
the theoretical carrying capacity.

Lump or patrticle size

The size of a bulk material is described in two ways
- as the maximum lump size, or as the percent of
particles that will pass a series of standard screens
(or sieves). Size is often listed as the maximum lump
width and breadth. A material with a maximum
lump width and breadth of 50 x 50 mm (2 x 2 in.)
would be described as “50 mm minus” (or 2 in. minus)
material. This means the largest lump is 50 x 50 mm
and the rest of the particles are smaller. It is common
practice to assume the length of the lump can be as
much as three times larger than its width, or in the
above example 150 mm (6 in.) long. This information
is useful in sizing various components, as well as the
width and height of chutes and skirtboards.

A screen analysis gives the most complete
representation of the size of the bulk solid. The
particle size distribution is a tabulation of the percent
represented in each size range as part of the total
sample, usually shown as passing a given screen size
and being retained on the next smaller screen. This
information is useful for analysing airflow in chutes
and the potential for the creation of airborne dust.

Flow properties
The basic flow properties of a bulk solid can be derived
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bir elek boyutundan gecer ve sonraki daha kii¢iik
elek tarafindan tutulur seklinde gosterilen bir
tablolamasidir. Bu bilgi, sutlardaki hava akisinin
ve asili tozun olusma potansiyelinin analiz edil-
mesinde faydalidir.

Akig ozellikleri

Bir dékme katinin temel akis ozellikleri, dokme
katiy1 (bir kesme hiicresi kullanarak) kesip, ge-
rekli kuvveti olgerek elde edilebilir. Rutubet ve
basin¢la mukavemet degistiren ve akis1 yavasla-
tan “tutkal” vazifesi goren kisim olduklarindan,
genellikle dékme katidan alinan ince taneler test
edilir.

Kesme hiicresi yontemi, dokme kat1 ve bant veya
sut yap1 malzemeleri arasindaki siirtiinmeyi 6l¢-
mek icin de kullanilir. Konveyérler icin énemli
sartlar, farkli rutubet icerikleriyle mukavemette-
ki degisiklik ve birlestirme basinclaridir. Farkli
rutubet icerikleri ve birlestirme basinclarinda
gerceklestirilen testlerin sayisi nedeniyle, kesme
hiicresi testleri ¢zellikle zaman alir.

from shearing the bulk solid (using a shear cell) and
measuring the force required. Usually the fines from
the bulk solid are tested, since they are the portion
that changes strength with moisture and pressure
and acts as the “glue” that retards flow.

The shear cell method is also used to measure the
friction between the bulk solid and the belt or chute
construction materials. For conveyors, the important
conditions are the variation in strength with different
moisture contents and consolidating pressures. Shear
cell tests are particularly time-consuming, because of
the number of tests run at different moisture contents
and consolidating pressures.

Interface friction

Two values of friction are important in chute design
— the co-efficient of friction between the bulk solid and
the chute wall, and between the bulk solid and the belt.
Bulk solids, particularly the fines, have the ability to
cling upside down on horizontal surfaces and exhibit
strength, even under negative consolidating forces
greater than gravity. The shear force of negative
consolidating forces is of particular interest in chute
design in determining adhesion and cohesion values.

Adhesion

Adhesion can be thought of as the stickiness of
the material to surfaces, such as chutes and belts.
Surface condition, moisture and impurities (such as
clay) are the principle variables that affect the level of
adhesive stress in a bulk solid. Adhesive stress can be
determined from shear cell tests and is very useful in
determining the likelihood of the material to stick or
cling to surfaces.

Cohesion
Cohesion is the ability of the particles to stick to each
other. Cohesion in a bulk solid is affected by three
conditions: moisture content, electrostatic attraction
and agglomeration (the tendency to lump together
into a mass).

Cekme mukavemeti testi, “kum saati” seklindeki bir nu-

muneyi kopuncaya kadar gererek yapilir.

The tensile strength test is performed by stretching an
“hour-glass” shaped specimen until it fails (breaks).

Arayiiz sirtiinmesi

Sut tasariminda iki siirtiinme degeri 6nemlidir:
dokme kat1 ve sut duvari arasindaki ve dékme
kati ve bant arasindaki siirtiinme katsayilar.
Dokme katilar, dzellikle de ince taneler, yerge-
kiminden biiylik negatif birlestirme kuvvetleri
altinda dahi, yatay yiizeylere bas asag1 tutunma
ve mukavemet sergileme yeteneklerine sahiptir.
Negatif birlestirme kuvvetlerinin kesme kuvveti,
sut tasariminda adezyon ve kohezyon degerleri-
nin belirlenmesinde 6zellikle ilgilidir.

Adezyon

Adezyon, malzemenin, sutlar ve bantlar gibi yii-
zeylere yapiskanlig1 olarak diisiiniilebilir. Yiizey
durumu, rutubet ve (kil gibi) kirlilikler, dékme
katida adhezif gerilme seviyesini etkileyen bas-
lica degiskenlerdir. Adhezif gerilme, kesme hiic-
resi testlerinden belirlenebilir ve malzemenin
ylizeylere yapigma veya tutunma olasiliginin be-
lirlenmesinde ¢ok faydalidir.

Kohezyon
Kohezyon, tanelerin birbirine yapisma yetenegi-
dir. Bir dékme katida kohezyonu ti¢ durum etki-
ler; rutubet igerigi, elektrostatik ¢ekim ve aglo-
merasyon (birlikte topaklanip bir kiitle olustur-
ma egilimi).

Koherzif gerilme, kesme hiicresi testlerinden be-
lirlenebilir ve dokme katilarin nasil akacaginin
belirlenmesinde ¢ok faydalidir.

Test bilgilerini uygulama

Bu deneysel bilgi kesinlikle faydalidir, fakat mal-
zeme taslma sistemlerine ve ekipman tasarimi-
na etkileri nelerdir? Malzeme bilimi neyin daha
dogru olarak belirlenmesine yardimci olabilir?

Konveyor kapasitesi

Konveyor kapasitesi (tph), dokme malzemenin
yogunlugu bilindiginde dogrudan hesaplanan te-
mel tasarim parametrelerinden biridir. Yogunluk,
celik veya beton gibi katilara atifta bulunur (tane

yogunlugu).

Bununla birlikte, konveydr tasariminda, malze-
menin tane yogunlugunun tipik fraksiyonlar:
olan bircok yogunluk vardir. Oturmus yigin yo-
gunlugu, konveyorin nominal tagima kapasitesi-
ni belirlemek i¢in, bir bandin {izerindeki yiikiin

Cohesive stres can be determined from shear cell
tests and is very useful in determining how bulk
solids will flow.

Applying test information

This empirical knowledge is certainly useful, but
what are the implications for material handling
systems and the design of equipment? What can
material science help determine more accurately?

Conveyor capacity

Conveyor capacity (tph) is one of the basic design
parameters directly calculated by knowing the
density of the bulk material. Density refers to solids
such as steel or concrete (particle density). However,
in conveyor design, there are several densities to
consider that are typically fractions of the material’s
particle density. Settled bulk density is used with the
cross-sectional area of the load on a belt to determine
the nominal carrying capacity of the conveyor.

Loose bulk density can be as little as half the settled
bulk density. The settled bulk density is the state of
the material as it is normally carried on the belt.

If a conveyor transfer point is designed using settled
bulk density, it will likely plug at less than its rated
capacity, because the material flowing from one belt
to the other takes up more room. In this case, the
plant is trying to get 10 Ib of loose material through
a space designed for 10 Ib of condensed material.

If an inexperienced designer looks in a general
engineering handbook for a material’s density, the
value listed will probably be the particle density. The
particle density or true density of a particulate solid
or powder, is the density of the particles that make
up the powder, in contrast to the bulk density, which
measures the average density of a large volume of
the powder in a specific medium (usually air). Using
the particle density, the inexperienced designer can
oversize the conveyor by afactor of two to three. This
ervor will have serious consequences in unecessary
costs.

Chute Design

Chute design is more than a matter of having the
correct cross-sectional area based on the loose bulk
density.

The reliable flow of bulk solids through a chute
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capraz kesit alaniyla birlikte kullanilir. Gevsek
yigin yogunlugu, oturmus y1gin yogunlugunun
yarisi kadar kiiciik olabilir. Oturmus yigin yo-
gunlugu, malzemenin normalde bandin tizerinde
tasindig halidir.

Eger bir konveydr transfer noktasi, oturmus y1gin
yogunlugu kullanilarak tasarlanirsa, bir banttan
digerine akan malzeme daha fazla alan kaplaya-
cagindan, muhtemelen nominal kapasitesinden
daha az bir noktada tikanacaktir. Bu durumda, te-
sis, 10 kg sikistirilmig malzeme i¢in tasarlanmig
bir bosluktan 10 kg gevsek malzeme gecirmeye
calismaktadur.

Eger tecriibesiz bir tasarimci, bir malzemenin yo-
gunlugu icin genel bir mithendis el kitabina ba-
karsa, burada yazan deger, muhtemelen tane yo-
gunlugu olacaktir. Parcacikli bir kat1 veya tozun
tane yogunlugu veya gercek yogunlugu, belirli
bir ortamda (genellikle hava) biiyiik bir toz hac-
minin ortalama yogunlugunu 6l¢en yigin yogun-
lugunun aksine, tozu olusturan tanelerin yogun-
lugudur. Tecriibesiz tasarimci, tane yogunlugu-
nu kullanarak, konveyérii iki ila ii¢ oraninda bir
faktorle fazla biiyiik boyutlandirabilir. Bu hatanin
gereksiz maliyetlerde ciddi sonuclar olacaktir.

Sut tasarimi

Sut tasarimi, gevsek yigin yogunluguna daya-
narak dogru yiikiin Kkesit alanini almaktan daha
fazlasidir.

Dokme katilarin bir sutun icinden giivenilir ge-
kilde akisi, diger faktorler yaninda, dokme kat1 ve
sut duvarlar1 ve asinma astarlar1 arasindaki siir-
tlinmeye baghdir. Eger siirtiinme cok biiyiikse,
malzeme suttan gecisi sirasinda yavaslayacaktur.
Azalan bu akis darbogazlara, birikmelere ve ti-
kanmalara yol agar.

Yeni jenerasyon, tasarlanmis akisli sutlar, akis
ylzeylerine baglantili olarak dékme katinin
ozelliklerini bilmeye baghdir. Cogu zaman, sut
acis i¢in, yigin veya dinamik durus agisina da-
yanan bir el kitab1 degeri kullanildiginda sonug
olarak ortaya, tikanmalara yol acan birikmeler
cikar. Ornegin, linyit, paslanmaz celik {izerin-
de tas kémiriinden 6nemli oranda daha yiiksek
surtiinme katsayisina sahiptir, fakat astar ultra
yiksek molekiiler agirhikli (UHMW) polietilen

Martin Engineering

depends, among other factors, upon the friction
between the bulk solid and the chute walls and wear
liners. If the friction is too great, the material will
slow in its passage through the chute. This decreased
flow leads to bottlenecks, buildups and blockages.

The design of the new generation of flow-engineered
chutes depends on knowing the properties of the bulk
solid in relation to the flow surfaces. Most often,
when a handbook value of chute angle based on the
angle of repose or surcharge is used, buildups leading
to blockages are the result. For example, lignite
has a significantly higher co-efficient of friction
on stainless steel than bituminous coal, but the co-
efficients of friction are similar when ultra-high
molecular weight (UHMW) polyethylene is the liner.
Serious flow problems can result from not testing
the actual bulk material transported and the actual
lining considered for the design.

The data from the testing of the specific coal being
used and the specific construction materials, such as
stainless steel or ceramic liners, is critical. It will help
predict the flow of the material through the chutes,
reduce wear on components, and eliminate the escape
of fugitive material like spillage and airborne dust.

Belt cleaning

The properties of a bulk solid can only be used as a
general guide to predict the nature of the belt cleaning
challenge the operation will face. By testing the
properties of the carryback, predictions can be made
as to how much the fines will adhere to the belt past
the discharge and how changes in conditions - such
as an increase in moisture level from a rainstorm -
can affect carryback levels and cleaning performance.

The fines used for testing bulk solids are on the order
of 2000 times larger than the average carryback
particle. Carryback acts like a powder, where the
physical properties are more related to surface
tension and nuclear forces on a micro level than those
of particles typically used for testing bulk solid flow.

The stresses in bulk materials are mainly created
by mechanical interlocking and surface moisture
of larger particles on a macro level. Applying bulk
solid properties to carryback can significantly
underestimate the projected carryback levels and
cleaning performance.
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kullanildiginda, strtiinme katsayilar1 benzerdir.
Tasinan gercek dokme malzeme ve tasarim icin
distiniilen gercek astarin test edilmemesi ciddi
akis problemlerine neden olabilir.

Kullanilmakta olan spesifik komiir ve paslanmaz
celik veya seramik astar gibi spesifik yap: mal-
zemelerinin testlerinden elde edilen veri kritik
6énem tasir. Bu veri, malzemenin sutlardan aki-
sinin Kestirilmesine, bilesenler iizerinde aginma-
nin azaltilmasina ve dokiintii ve asili toz gibi ka-
¢ak malzemenin kagisinin 6nlenmesine yardimci
olacaktir.

Bant temizligi

Bir dokme katinin 6zellikleri, operasyonun kar-
silagacagl bant temizleme giicligiinlin tabiatini
kestirmek amaciyla yalnizca genel bir rehber ola-
rak kullanilabilir. Geri taginan malzemenin 6zel-
liklerini test ederek, tahliye noktasini gectikten
sonra banda ne kadar ince tanenin yapisacagina
ve sartlardaki degisikliklerin—saganak yagmur
nedeniyle rutubet seviyesinde artis gibi—geri
tasinan seviyelerini ve temizleme performansini
nasil etkiledigine dair tahminler yapilabilir. Dok-
me katilari test etmek icin kullanilan ince taneler,
ortalama geri taginan malzeme tanesinden 2000
kat daha biiyiiktir. Fiziksel &zelliklerin, yilizey
gerilimiyle ve mikro diizeyde niikleer kuvvetler-
le, genellikle dokme kat1 akisini test etmek icin
kullanilan tanelerden daha baglantili oldugu du-
rumlarda, geri tasinan malzeme toz gibi davranir.

Dokme malzemelerdeki gerilimleri ¢ogunlukla,
mekanik kilitleme ve makro bir diizeyde daha
biiylik tanelerin yiizey rutubeti olusturur. Dokme
kat1 6zelliklerinin geri taginan malzemeye uy-
gulanmasl, tahmin edilen geri tasinan malzeme
seviyelerini ve temizleme performansini énemli
oranda hafife alabilir.

Geri tasinan malzeme boyutundaki tanelerin
adezyonu ve kohezyonu bu tahminde kullanilan
onemli 6zelliklerdir. Malzemenin--adezyonunun
ve kohezyonunun sert bir sekilde degistigi—Xkri-
tik rutubet icerigini bilmek, bir tasarimcinin, geri
tasinan malzemenin mukavemetini azaltmak
veya band: yikamak icin gerekli su miktarini he-
saplamasina izin verir.

Givenlik
Bir dékme katinin 6zellikleri icin test edilmesi,

Adhesion and cohesion of carryback sized particles
are important properties used in this prediction.
Knowing the material’s critical moisture content -
where its adhesion and cohesion change dramatically
— allows a designer to calculate the volume of water
needed to reduce the carryback material’s strength or
to wash the belt.

Safety

Testing a bulk solid for its properties allows the
designer to develop safe storage and conveyance
for bulk solids. For example, flowing bulk solids
can create unequal wall pressures on silos. Without
testing the specific materials under the expected
conditions for storage and haulage, a designer is
only guessing at the forces involved. There have been
many instances in which a worker has been injured
by falling material when trying to remove buildups
from a chute. Less catastrophic, but just as damaging
to productivity, are systems designed using typical or
average values to design conveyors. Many a conveyor
designed without the specific knowledge of the
material properties has failed to deliver its design
capacity.

The benefit— or consequence — of material
testing : an example

The numerous varieties of coal can have very
different characteristics. The CEMA 550-2003
publication Classification and Definitions of
Bulk Materials lists nine different classifications
for coal, from 0.5 in. minus anthracite to ROM
bituminous. This reference lists from 45 - 6O Ib/ft>
as the loose bulk densities for various coals, with
surcharge angles listed from 20 - 30°.

The 6™ edition of CEMA'’s Belt Conveyors for Bulk
Materials gives detailed equations for calculating
the capacity of a conveyor based on the trough angle
and the surcharge angle. To demonstrate the value of
basic material data, the cross sectional areas found
by using the values of two different coals from either
end of the published list can be compared.

Givens

» Loose bulk density: 45 - 60 Ib/ft? (720 - 960 kg/m?).
« Angle of repose: 30 - 40°.

+ Angle of surcharge: 20 - 30°.

« Belt width: 48 in. (1200 mm).

« Trough angle: 35°.

Edge distance: standard CEMA edge distance.

» Belt speed: 500 fpm (2.5 m/s).

tasarimcinin dékme katilar i¢in giivenli depola-
ma ve tagima gelistirmesine imkan verir. Ornegin,
akan dokme katilar silolarda esit olmayan duvar
basinglar olusturabilir. Belirli malzemeleri de-
polama ve tasima icin beklenen kosullarda test
etmeden, tasarimcy, ilgili kuvvetleri yalnizca tah-
min etmektedir. Bir iscinin, suttaki birikmeleri
temizlemeye calisirken diisen malzemeden yara-
landig1 bircok durum olabilir. Konveyérleri tasar-
lamak i¢in tipik veya ortalama degerler kullanarak
tasarlanmig sistemler, daha az katastrofik, fakat
verimlilige bir o kadar zarar vericidir. Malzeme
ozellikleri hakkinda spesifik bilgi sahibi olmadan
tasarlanan bircok konveyodr, tasarim kapasitesini
saglamada basarisiz olmustur.

Malzeme testinin faydasi—-veya sonucu: Bir
o6rnek

Cok sayida komiir tiirii, cok farkli karakteristikle-
re sahip olabilir. CEMA 550-2003 yaymi Dokme
Malzeme Siniflandirmalar1 ve Tanimlari, kémir
icin 0,5 in.(12,7 mm) eksi antrasitten ROM bitiim-
litye kadar kémiir i¢in dokuz adet smiflandirma
listeliyor. Bu bagvuru kaynagi, 45 - 60 Ib/ft® arasi-
ni1 gesitli kémiirler i¢in gevsek yigin yogunluklari
olarak ve 20 - 30° arasmi dinamik durus agilar
olarak listeliyor.

CEMA’'nin Dékme Malzemeler icin Bantli Konve-
yorler yayimninin 6. baskis, oluk acisina ve dinamik
durus acisina dayanarak bir konveyoriin kapasi-
tesini hesaplamak icin detayli denklemler verir.
Temel malzeme verisinin degerini gostermek
icin, yayinlanan listenin her iki ucundan iki farkli
koémiiriin degerleri kullanilarak bulunan en kesit
alanlar karsilagtirilabilir.

Verilen degerler

« Gevsek y1g1 yogunlugu: 45 - 60 1b/ft® (720 - 960
kg/m?).

« Yig1n agis1: 30 - 40°.

+ Dinamik durus agist: 20 - 30°.

- Bant genisligi: 48 in. (1200 mm).

+ Oluk agis1: 35°.

« Kenar mesafesi: standart CEMA kenar mesafesi.
« Bant hizi: 500 fpm (2,5 m/sn).

Yayin, kesit alanlarini belirtir:

+ 20° dinamik durus agisi: 1.804 ft? (0,168 m?).

+ 30° dinamik durus agisi: 2.100 ft? (0,195 m?).

Bu nedenle, konveyoriin malzeme/ft miktar ara-
Lig:

+ Capraz kesit alan1 x gevsek yi1gin yogunlugu/ft®
x bant ft

The publication specifies the cross-sectional areas:
+ 20° surcharge angle: 1.804 ft* (0.168 m®).
+ 30° surcharge angle: 2.100 ft* (0.195 m3).

Therefore, the range of the quantity of material/ft of
the conveyor is:
» Cross sectional area x loose bulk density/ft* x ft of belt

Martin Engineering’in Yenilik merkezinde, proses
simulasyonu alani, malzeme akisi ve bilesen
omriniin gézlemlenmesi icin ti¢ bantli, yeniden
dolasimh bir konveyor déngiisu iceriyor.

At Martin Engineering’s Center for Innovation, the
process simulation area incorporates a three-belt
recirculating conveyor loop for observation of
material flow and component life.

Dogrudan kesme test cihazi, bir malze-
menin sirtinmesini, kohezyonunu ve
‘. astar malzemesi gibi bir substrata adezyo-
& nunu belirler.

Direct shear tester, determines material’s
friction cohesion and adhesion to a
substrate such as backing material.

Kuru asinma test cihazi, konveyér
bandi, metal sut astari ve dokme
malzeme arasinda oldugu gibi li¢ cisim
slrtiinme asinmasini kontrol eder.

A dry abrasion tester checks
three-body abrasive wear, as
between a conveyor belt, a metal
chute liner and the bulk material.
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Bu ornekte 81,2 - 126 Ib/ft (1,804 ft? x 45 1b/ft> x
1 ftila 2,1 ft> x 60 Ib/ft®> x 1 ft) degerinde bir aralik
vardir.

500 ft/dakikada tasinan malzeme miktarl, daha
sonra 1218 - 1890 tph (81.2 Ib/ft x 500 ft/dakika x
60 dk/s/2000 Ib/t ila 126 Ib/ft x 500 ft/dakika x 60
dk/s/2000 Ib/t) arasinda degisir.

Ornegin ozeti

Gevsek yigin yogunlugu ve dinamik durus acisi
arasindaki farklar, konveyor kapasitesinde 600
tph’den fazla bir agik verir. Bu hata, kémiir tasima
sisteminin diretim hizin1 gerceklestirme yetenegi
uizerine biiylik bir etkiye sahip olacak, dolayisiy-
la tim tesisin isletme hedeflerini gerceklestirme
yetenegini engelleyecektir. Eger bu tesis giinlitk
silolarin1 veya komiir bunkerlerini doldurmak
icin 1800 tph'ye giivenir ve sistemden yalnizca
1200 tph alirsa, tesisin konveyorlerini daha uzun
bir programda calistirmasi, hem personel hem de
ekipman icin saatleri artirmasi veya elektrik iiret-
me kapasitesini asag1 cekmesi gerekecektir.

Tum bunlar ne anlama geliyor?

Tipi veya smiflandirmalar1 ne olursa olsun, iki
dékme malzeme asla ayni degildir. Dékme malze-
me tasima sistemlerinin dogru tasarimi icin dok-
me katinin fiziksel testinin bu kadar 6nemli olma-
sinin ana sebebi budur.

Test maliyeti, bir malzeme tasima sisteminin ge-
nel maliyetinin kiictik bir parcasidir. Bu veriye sa-
hip olmak, gelecekte prosesler veya hammaddeler
degistiginde konveyorde sorun gidermek icin en
6nemli araclardan biridir.

Eger mevcut bir malzeme tagima sistemi su anda
calisiyorsa, malzeme ayni kaldig: siirece caligma-
ya devam etmeli ve ekipman, performansini degis-
tiren herhangi bir asinma veya hatali kullanmaya
maruz kalmamalidir. Fakat malzemedeki degisik-
likler—kaynaktaki degisiklikler veya yagmur ne-
deniyle artan rutubet veya proses veya ekipmanda
daha fazla malzeme tagimak i¢in bantlarin hizinin
artirllmasi veya sutun icindeki astarin degistiril-
mesi gibi degisiklikler—komiir tasima sisteminin
performansi iizerinde bilyiik sonuclar dogurabilir.

Ayricabir malzeme tasima sistemi tasarlanirken, is-
ter sifirdan tasarlansin ister biiyiik oranda yeniden
insa edilsin, gerekli genel performansi elde etmek
ve maksimum yatirim getirisi elde etmek igin tasi-
yacagl malzemelerin dikkatle test edilmesi gerekir.

Martin Engineering

In this example, there is a range of 81.2 — 126 Ib/ft
(1.804 ft? x 45 Ib/ft* x 1 ft to 2.1 ft* x 6O Ib/ft* x 1 ft).

The quantity of material conveyed at 500 ft/minute
then ranges from 1218 - 1890 tph (81.2 Ib/ft x 500

/minute x 60 min/hr/2000 1b/t to 1206 Ib/ft x 500 ft/
minute x 60 min/hr/2000 Ib/t).

Summary of example

The differences in loose bulk density and surcharge
angle yield a shortfall in conveyor capacity of more
than 600 tph. This error would have a major effect
on the ability of the coal handling system to achieve
its production rate, and therefore hinder the ability
of the entire plant to achieve its operational goals. If
this plant relies on 1800 tph to fill its day bins or coal
bunkers and only gets 1200 tph through the system,
the plant will need to operate its conveyors on a
longer schedule, increasing hours for both personnel
and equipment, or downrate its generating capacity.

What it all mean?

No two bulk materials are the same, no matter
what type or classification they are. This is the
main reason why physical testing of a bulk solid
is so important to proper design of bulk material
handling systems.

The cost of testing is a minor part of the overall cost
of a material handling or conveying system. Having
this data is one of the most important tools for
trouble-shooting the conveyor in the future, when
processes or raw materials change.

If an existing material handling system works now,
it should continue to work as long as the material
stays the same and the equipment does not suffer
wear or abuse that changes its performance. But
changes in material - from changes in source or
increased moisture from rain, or from changes
in the process or in the equipment, like increasing
the speed of the belts to move more material or
changing a liner inside a chute - can have dramatic
consequences on the performance of a coal handling
system.

And when a material handling system is being
engineered, whether designed from the ground up, or
substantially rebuilt, then the materials it will carry
need to be carefully tested to achieve the overall
performance required and receive the maximum
return on investment.

Bu makale World Coal dergisinin Ocak 2012 tarihli sayisindan almustir. / This article is cited from the World Coal journal’s January, 2012 edition.
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Cimento tesisleri icin
yeniliket tirtin ve coziimler

Innovative proauct and solutions for cement plants
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ABB Tirkiye, cimento sektdri icin gelistirdigi
yenilik¢i tirtin ve ¢oziimlere ek olarak, yaptigi
ve yapacagl anahtar teslim elektrifikasyon ve
otomasyon projelerinde sadece iiriin tedarigi
olarak degil, montaj, proje, danigsmanlik, dev-
reye alma hizmetleri ile birlikte tiim sorumlu-
lugu tizerine alarak ¢én plana ¢ikan tek iretici
firmadir.

Bunun yaninda Tirkiye'de argesini ve ireti-
mini yaptig1 gii¢ ve dagitim transformatorleri,
alcak gerilim ve orta gerilim panolari, yurtdi-
sinda iiretilen alcak gerilim ve orta gerilim mo-
torlari ve siiriiciileri, Tiirkiye mithendislik biri-
mi destegi ile yaptig1 otomasyon sistemleri ve
optimizasyon yazilimlari ile ¢cimento sektdriine
yillardir hizmet vermekteyiz.

ABB Tirkiye 2014 yili itibari ile, “Global Ci-
mento Grubundaki” 3 ana merkez iilkeden biri
olmustur ve cevre lilkelere buradan hizmet ver-
mektedir.

ABB Elektrik firmasinin Cimento sektoril igin
gelistirdigi yenilik¢i iiriin ve c¢dzlimlerinden,
ana basliklar olarak bahsedecek olursak;

Expert Sistemler ve Raporlama
Sistemleri

Bu noktada sektore sundugumuz en énemli ye-
nilik olan; Expert Optimizer ve Knowledge Ma-
nager dedigimiz CPM (Collaborative Producti-
on Management /Igbirlik¢i Uretim Yénetimi )
yazilimlaridir. Bunlar 3. seviye yazilimlar ola-
rak ¢cimento endiistrisi i¢in enerji ve yonetimsel
verimliligi arttiracak olan araclardir.

ABB Turkey is the only manufacturer which
came to the fore by undertaking all liabilities
together with mounting, project, consultancy,
commissioning services, in addition to innovative
product and solutions which it develops for
cement sector, not only as product supply
in turn-key Electrification and Automation
projects which it did and will do.

Besides that we render service for cement sector
over the years with power and distribution
transformers which research & development
and production made by us, low tension and
medium tension panels, low tension and
medium tension motors and drivers produced
abroad, automation systems made with support
of Turkey engineering unit and optimization
software.

ABB Turkey was one of three main central
countries in “Global Cement Group” by year of
2014 and render service for peripheral countries
from here.

If we will talk about innovative product and
solutions developed by ABB Electrical Company
for Cement sector as main headings;

Expert Systems and Reporting
Systems

In this point the most important innovation
which we present to sector is CMP (Collaborative
Production Management) software which we
said about as Expert Optimizer and Knowledge
Manager. They are such kind of vehicles as 3rd
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Expert Optimizer yazilimi, ¢cok basit bir 6rnek-
le otomatik pilota benziyor. Ug¢ag: kaldirdiktan
sonra pilot gerekli bilgileri girer ve bdylece ugak
varilacak destinasyona ulasir. Bizim yazilim da
benzer calisma prensibine sahip. Operatdrsiiz
degil ama operatoriin goziinden kacabilecekleri
ya da beklenmeyen miidahaleleri en aza indir-
geyen bir sistem. Yanma dedigimiz klinkerles-
meyi de optimumda yaptig1 icin firinin ya da
tiim mekanik sistemin 6mriini uzatiyor. Bunun
kanit1 bizde yok, fakat bu sistemi kurmus oldu-
gumuz Cimento fabrikalarindan aldigimiz bilgi-
ler neticesinde bunu soyleyebiliyoruz.

Tiirkiye de kurmus oldugumuz bir c¢imento
tesisinde ¢nceden 6-8 ayda firinin i¢ cidarla-
rindaki tuglalarini degistirirken, simdi 16 aya
kadar 6mriin uzadig: sdyleniyor. Belki tuglanin
kalitesi artmistir, tamamen bizim yazilimizdan
kaynaklandigini sdylemiyoruz ama Expert Op-
timizer kullanimindan sonra boylesi iki kat1 ar-
tig dikkat cekici.

Gunlimiizde rekabet gercekten cok yiiksek. Her
alanda ciddi bir rekabet ortami var. Cimento en-
dustrisinde ton basina yaklasik bir dolarlik kar,

Level software that will increase energy and
administrative efficiency for cement industry.

Expert Optimizer software looks like autopilot
as a very simple example. After taking off the
plane, pilot enters necessary information and
thereby plane will reach the destination to be
arrived. Our software has suchlike working
principle. It is not operatorless but it is the
system which reduces unexpected responses that
can be overlooked by operator to the minimum.
It extends life time of oven or all mechanical
system because of it makes clinkerization
which we call combustion in the optimum. We
have not evidence of it, but we can say that in
consequence to information which we take from
Cement factories where we installed this system.

It is said that the life time of bricks in the inner
wall of the furnace were extended up to 16
months now while they were changed between
6-8 months before in the cement plant which
we establish in Turkey. The quality of brick was
increased maybe, we don’t say that it arises from
our software but two-fold increase is remarkable
thereby after using the Expert Optimizer.

ABB Elektrik
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bir insaatta birden 6rnegin yaklasik 40 bin do-
lar tasarruf yapmaniza yarabilecegi durumlar
dogurabilir. Bu sebeple, siz satin almaci olarak
cimento fabrikasindaki saticiyla gortistiigiiniiz-
de satict o anki marjlari, iretimini iyi bilme-
dikce, gercekten diisebilecegi fiyat1 bilmedigi
miiddetge satisini zor gerceklestirir. Knowledge
Manager sistemi, bir¢ok c¢imento fabrikasinin
KPI (Key Performance Indicators) degerlerine
yoneticilerin aninda ulagmasini saglayan yazi-
limlardur.

Bu yazilimla fabrikanizin anlik olarak ne kadar
enerji tiikettigini, anlik olarak ne kadar iiretim
yaptiginizi, hangi alternatif yakitlar1 veya han-
gi alternatif madenleri kullandiginizi ve sizin o
anki karliliginizi 6zel grafik sistemleri ile gos-
terebilen bir yazilimdir. Dolayisiyla bu Know-
ledge Management araclar1 fabrikanin ne du-
rumda oldugunu ve nereye dogru gittigini acik
bicimde ortaya koyar.

Sisteminizde kullandiginiz tiim cihazlarin size
ne kadar iyi hizmet vermesini saglarsaniz, siste-
miniz o kadar verimli ¢alisacaktir. Kullandiginiz
en ufak parcanin verimliligi bile bityiik 6énem
arz eder. Tiim sistem bir biitiindiir. Frekans kon-
vantérleri ve elektrik motorlar: sistemin en can
alic1 parcalaridir. Diinyada harcanan elektrigin
neredeyse yiizde 80’'i donen makinalarda yani
motorlarda harcanmaktadir. Motorlarin dog-
ru bicimde caligmasini saglayacak diizenekler
frekans konventorleridir. Frekans konventérleri
sizin motorunuzun prosesin ihtiyaclarina gore
dénmesini saglayacak parcalardir. Dolayisiyla
siz sistemi dogru bicimde boyutlandirirsaniz
motor, siirlicti, trafo kismini ¢cok daha verimli
bicimde kullanabilirsiniz.

Ozellikle ¢imento sektdriinde, ¢ok yakinda re-
kabetci bir ortamin olusacagini 6én goren son
kullanic1 firmalar, son yillarda fabrika verimli-
ligini arttirmak amaci ile se¢ilen nominal yiikte
diisitk akim harmonikli (THDI<%5) Alcak ge-
rilim siiriiciileri ve Orta gerilim su sogutmali
sliriictiler ile enerji maliyetlerini ve ilk yatirim
maliyetlerini diislirmeyi planlamaktadirlar.

Nowadays competition is very high. There is
serious competition environment in every areq.
1 dollar benefit approximately per ton in cement
industry may lead to cases that can be reached
up practice 40 thousand saving in construction.
For this reason, when you meet with seller from
cement factory as buyer, he recognizes the sales
hardly if he doesn’t know current margins and
production better. Knowledge Manager system
is software that provides managers access KPI
(Key Performance Indicators) values of several
cement factories instantly.

This is the software that can show how much
energy does you factory spend, how much
production you made, which alternative fuels
and which alternative mining were used, current
profitableness with special graphic systems
momentarily. Accordingly these Knowledge
Management tools present how is the factory
and where does it go clearly.

As how better you will provide devices used
in the system render the service, so good your
system will work. Productivity of even the most
little part that you use becomes more of an issue.
All system is a whole. Frequency conventors and
electric motors are the most vital parts of the
system. 80% of spent electricity over the world
are spent in rotating machines id est in motors
almost. Machineries that provide working of
motors properly are frequency conventors.
Frequency conventors are the parts which
provide the rotating of your motor’s process
due to needs. Accordingly, if you will resize the
system, you can use motor, driver, transformer
part more efficiently.

Especially in cement sector, end user companies
which predict that it will be competitive
environment plan to reduce the costs and first
investment costs of low tension drivers with
low current harmonic in chosen nominal load
(THDI<%5) and medium tension water cooled
drivers with energy in order to increase the plant
efficiency in recent years.

Cimento sektortune profesyonel cozumler

Glndmozde cimento sektdrd birgok zorlukla karsi karsiya; masraflan disuk tutarken
cevre sorumiulugunu yiksek tutmak, strdirllebilir Gretimi gelistirmek ve yiksek

kaliteli cimento Uretmek bunlardan bazlaridir. Bu isleri basarmak icin profesyonel
destek gerekir. Aradiginiz partner ABB, yenilikgl teknoloji ve gozdmieriyle, endlstri
lideri duzeyinde verimlilik elde etmenize yvardimei olur. ABB'nin gelismis proses

kontrol uygulamasi Expert Optimizer dinya ¢apinda 200'den fazla ¢imento Gretim
hattinda basariyla kullamimaktadir.
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Optimize edilmis doldurma teknolojileri BEUMER fillpac ile:

Ne cok fazla, ne cok az :
Optimum diizeyde torba dolumu

Optimised filling technology with the BEUMER fillpac:
Not too much, not too little - Optimal bag filling

Intralojistik bir kaynaktan aldig1 akiskan {iiriin-
leri gerekli ekipmanlarla paketleme islemini
gerceklestiren bir olgudur. BEUMER fillpac
doldurma makineleride bunu kullanarak BE-
UMER portfolyosuna yeni iriinler eklemistir.
Bir cok profesyonel firma iiriin portfolyosunu
BEUMER’in otomatik doldurma makineleri sa-
yesinde tek bir kaynaktan gelistirmeye devam
ediyor. Yeni makineler kolay ve esnek bir sekil-
de varolan paketleme hatlarina entegre edilip
misterinin duruman goére optimize edilebilir.

BEUMER fillpac firmasini tek yapan en énem-
li sebep ise posetlerin agirliklarinin elektronik
olarak ayarlanip istenilen agirlig1 garantileme-
sidir. Cok agir yada hafif dolumlarin nerdeyse
oniine gecilmistir.

The intralogistics professional has expanded
its product portfolio with the BEUMER fillpac
filling machine offering, as single-source
provider, equipment and systems for packaging
lines from one source. The new machine can be
flexibly integrated with existing packaging lines
and can be optimally adapted to the customer’s
situation. What makes the BEUMER fillpac
unique is a specific weighing electronics which
ensures the weight accuracy of the bags. Rejects
caused by too high or too low filling weights can
nearly be excluded.

The BEUMER fillpac is equipped with a
weighing unit that communicates permanently
with the filler neck via a specific software. The
automatic bag weight adjustment determines the

34

Resim 1: BEUMER Grup gelistirilmis 6zellik-
lere sahip doéner dolum makineleri BEUMER
fillpac’i iiriin portfolyosuna dahil etmistir.

Picture 1: BEUMER Group has added the
rotating filling machine BEUMER fillpac to its
product portfolio and equipped it with extensive
features.

BEUMER dolum firmas: 6zel bir yazilim araci-
higiyla dolgu bogazi ile siirekli iletisim kuran
bir tart1 Uinitesi ile donatilmistir. Otomatik tor-
ba agirlik ayarlamasi ile torbanin tam olarak
ne kadar agirlikta oldugunu dolum boyunca
dogru sekilde ayarlayarak dolum islemi yapilir.
Boylece kullanicilar kendi paketleme hatlarini
az yada ¢ok agirliklar hatlardan indirip kaldir-
makla ugrasmadan verimli bir sekilde islerini
goreceklerdir. Ayrica, paket icindeki miktar her-
zaman gercek degere esit gelmektedir.

BEUMER fillpac saatte 300- 6.000 torba arasin-
da degisen kapasiteler i¢in tasarlanmistir ve ce-
sitli torba tiirlerini doldurabilmek miimkiindiir.
Ozel bir torba yeri ile donatildiginda HDPE tor-
balarini bile doldurabilme 6zelligi bulunmakta-
dir. Kaba ve ince akisini diizenleyen 3 pozisyon-
lu silindir toz tarafindan korunur clinkii kirli
alanin dikeyinde ve dis tarafindadir. Torbalar1
cikaran silindir de tiip dolum agzinin istiinde
tozsuz bolgesinde yer almaktadir.

Bu ¢ézlim, her iki silindir tizerinde asinma ve
ylpranma en aza indirir ve boylece uzun servis
omri saglar.

Neredeyse BEUMER fillpac’ in biitiin parcalari
ticari markette kolayca bulunabilir. Bu avanta-
jiyla distik biitceli parcalarin veya ayri siparis
verilmis parcalarin ulasim stiireleri de oldukca
kisalir. Ayrica, sistem Oyle bir dizayn edilmis-
tirki bakim icin kolayca yardim almak ve eris-
mek mimkiindir. Biiyik boyutlu doldurma
carklar1 sayesinde doldurma zamani azalarak
ortaya cikan is miktar: arttirilir.Bunun yaninda
BEUMER sistemleri ergonomic kontrol merke-
ziyle donatilmistir.Gelistirilmis insan-makine
ara yiiz konsepti de islerin basit ve anlasilabilir
olmasini saglamistir. Ayrica, BEUMER sistemi
dizayn ederken bireysel miisterilerinin 6zel ih-
tiyaclarinin yada gereksinimlerinin de kolayca
entegre edilebildigi ve maliyetin etkin bir se-
kilde kullanildig: sistemler ortaya koymustur.

Resim 2: The BEUMER fillpac makinesi ile tor-
ba bosaltim hatt1 SA 4000 modeli

Picture 2: The BEUMER fillpac, including the
BEUMER bag discharge line SA 4000.

exact filling weight of the bags, thus enabling
the exact degrees of filling during the filling
process. The user can design his packaging lines
more efficiently as it is no longer necessary to
remove under or overweight bags from the line.
In addition, the quantity indicated on the bag
always corresponds to the real volume.

The BEUMER fillpac is designed for capacities
ranging from 300 to 6,000 bags per hour and
can fill various bag types. If equipped with a
special bag placer, it can even fill HDPE bags.
The three-position cylinder that regulates the
coarse and fine flow is protected from dust,
because it is positioned vertically and outside of
the dirty area. The cylinder for bag discharging
is also located in the dust-free zone above the
filling spout.

This solution minimises wear and tear on both
cylinders and, therefore, ensures longer service

life.

Almost all built-in components of the BEUMER
fillpac are freely available commercially.
This reduces delivery times for spare parts
and lowers capital costs for the user. Also, the
system is designed so that it is easily accessible
for maintenance. The generously dimensioned
filling impeller reduces fill times, thus increasing
throughput. The BEUMER system is also
equipped with an ergonomic control terminal.
The improved human-machine interface concept
makes work simple and intuitive. Furthermore,
BEUMER has designed the system in a way that
individual customer requirements or special
wishes can be implemented flexibly and cost-

effectively.

Fotograflar / Photos: BEUMER Group GmbH & Co.
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Sintek Madencilik

hammed EMAMI

OZET

Bu yazi, portland c¢imentosu iiretim siirecinde
ortaya ¢ikan gaz Kirleticilerinin etkilegsiminin ve
mevcut kontrol teknolojilerinin niteliksel bir aras-
tirmasini sunmaktadir. Uretim siireci anlatilmigtir
ve kirletici kaynaklar: tanimlanmigtir.

GiRiS

Cimento, diinya ¢apinda bir yap: maddesidir ve ¢i-
mento endiistrisi, hava kalitesi basta olmak tizere
cevredeki dengesizliklere belirgin sekilde katkida
bulunmaktadir. Cimento tiretimi, kiiresel karbon
dioksit (CO,) salimminda ciddi bir kaynaktir ve
gli¢ tiretiminden sonraki en biiyiik ikinci CO, sa-
linimini yapan endiistridir. Diger énemli cevresel
salmimlar ise nitrojen oksitler (NOx), siilfiir diok-
sit (SO,) ve gri tozdur. Cimento iiretiminde kul-
lanilan tim hammaddeler ve yakitlar, bir déner
firindan ya da siral firin/farin degirmeninden bir
veya daha fazla gaz salinimina katkida bulunabi-
lecek bilegenler icermektedir. Islemin zorlugu ne-
deniyle bazi séz konusu ufak bilesenlerin olusum
mekanizmasi bilinmemekte veya iyi anlasilma-
maktadir; bu nedenle, giiniimiizde kolaylikla kul-
lanilamamaktadirlar. Ote yandan, islemin kendisi
sans eseri bazi istenmeyen salinmimlar1 azaltmak-
tadir. Islem, 6ziinde olan azaltma 6zelliginin gelis-
tirilmesi amaciyla ve iirtin ve yan iriinler de gaz
kirleticilerini ve o¢nciilerini sogurmasi amaciyla
degistirilebilir.

CIMENTO URETIMINE GENEL BAKIS
Tasocakciligi (Hammadde edinme)

Kullanilan hammaddelerin ¢cogu madencilik ve ta-
socakeiligl yoluyla yerkiireden cikartilmakta ve su
gruplara ayrilabilmektedir: kireg, silika, alumina

endiistrisi gaz kirletict
nolojilert

ABSTRACT

This article discribes a qualitative research of the
interactions of gaseous pollutants generated from
portland cement manufacturing process, and the
available control technologies. The production
process is described and the sources of the pollutants
are identified.

INTRODUCTION

Cement is an important construction ingredient
around the world and cement industry contributes
significantly to the imbalances of the environment;
in particular air quality. Cement production is a
significant source of global carbon dioxide (CO,
emissions, and the second largest CO, cmitting
industry behind power generation. Other key
environmental emissions are nitrogen oxides (NOx),
sulphur dioxide (SO,) and grey dust. All the raw
materials and fuels used in cement manufacture
contain constituents that may contribute to one
or more gaseous emissions from a rotary kiln or
an in-line kiln/raw mill. Because of the process
complexity, the mechanisms of formation of some
minor constituents of concern are not now known
or well understood; therefore, they cannot be readily
controlled at the present time. Conversely, the
process itself fortuitously reduces some undesirable
emissions. The process can be modified to enhance
its inherent ability to abate, and the product and
byproduct to absorb, gaseous pollutants and their
precursors.

OVERVIE OF CEMENT PRODUCTION
Quarrying (Raw material acquisition)

Most of the raw materials used are extracted from
the earth through mining and quarrying and can

ve demir. Kiregtas! (kalsiyum karbonat — CaCO,),
en baskin maddedir; bu nedenle, cogu fabrika bir
kiregtagl tasocaginin yaninda bulunur veya bu
maddeyi, ucuz tasimacilik yoluyla harici bir kay-
naktan elde eder.

Hammaddelerin Hazirlanmasi (Hammadde
Ogiitme ve Yakitlarin Hazirlanmasi)

Hammadde 6giitme, dogru kimyasal yapiy1 elde
etmek amaciyla ¢ikarilan hammaddelerin karisti-
rilmasini ve ¢imento firminda ideal yakit verimli-
ligini ve tamamlanmis beton {irtiniin giiclii olma-
sin1 saglamak amaciyla uygun tane bilytikligtine
ulasilmast icin égiitiilmesini icerir. Ug tip iglem
yontemi kullanmilabilir; kuru islem, 1slak islem ve
yari-kuru islem.

Klinker Pigirme

Pisirme igleminde, ham karisim c¢imento klinkeri
tretmek amactyla 1sitilir. Klinker, hammaddeler
arasindaki kimyasal reaksiyonlardan (sinterleme)
elde edilen 0.32 - 5 cm caplarinda sert, gri, kiiresel
nodiiller icerir. Pisirme isleminde ti¢ asama var-
dir: kurutma veya 6n 1sitma, Kireglestirme (kalsi-
yum oksitin olusturuldugu bir yanma iglemi) ve
pisirme (sinterleme). Pisirme islemi, yanma/firin
béliimiinde gerceklestirilir. Ham karisim sisteme
bulamag halinde (islak islem), toz halinde (kuru
islem) veya nemli topaklar halinde (yari-kuru is-
lem) katilir. Tim sistemler doner firin kullanir ve
pisirme asamasi ile kireclestirme asamasinin ta-
mamini veya bir kismini icerir. Kuru iglem icin ise
pisirme islemleri 6nisitma firininda veya déner
firinda gerceklestirilir.

Cimento Ogiitme

Bu asama ayni zamanda Ogiitmeyi tamamlama
olarak bilinir. Bu agamada, klinker diger madde-
lerle birlikte 6giitiilerek cimentonun katilagsma sii-
resini ayarlamak amaciyla al¢itasi ve/veya dogal
anhidrit benzeri bir ince toza dénistiiriilir.

Cimento Paketleme ve Dagitimi

Tamamlanan {riin, kovali yiikselticiler ve konve-
yorler yardimiyla depo silolarina tagmir. Cimen-
tonun biiyiik boliimii, toptan olarak miisterilere
tren, kamyon ve torbalama yoluyla teslim edilir.

CIMENTO URETIMININ CEVRESEL
ETKILERI

Cimento {iiretimi, “yiiksek hacimli bir islem”dir
ve bu nedenle hammaddeler, termal yakitlar ve
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elektrik giicii gibi yeterli miktarda kaynak
gerektirir. Genelde ¢cimento liretiminin temel
cevresel (hava kalitesi) etkileri asagida belir-
tilen kategorilerle ilgilidir.

Co,, NOx, SO, ve diger elementlerin Atmos-
ferik Gaz Salinimlari

Cimento Uretimindeki en bilyiik endise CO,
tretimi ve salinimidir. %50’sinin kimyasal
islemler ve %40’1nin yakit yanimi sonucun-
da olustugu insan kaynakli CO, salinimlari-
nin %5’ini ¢imento endiistrisi iiretir. Klinker
uretimi sirasinda bir grup karisik kimyasal
reaksiyon saglamak amaciyla kalsiyum kar-
bonatin (CaCO,) déner firinda 1isitilmasiyla
bir ¢cimento maddesi olan karbondioksit sali-
nir. Ozellikle, kalsinasyon sirasinda yan iiriin
olarak firinin ist, sogutucu kisminda veya
600-900 derecede prekalsinérde CO, salinir
ve sonug olarak karbonlar oksitlere déniisiir.

Cimento iiretimi hem dogrudan hem de do-
layli olarak karbondioksit (CO,) salar. Dogru-
dan CO, salinimlar1 genelde ¢imento iiretim
slirecinde (genellikle kirectas: kalsinasyo-
nundan) ortaya ¢ikan kimyasal reaksiyonlari
ve ¢cimento Uretimi icin kullanilan fosil yaki-
tin ortaya ¢ikardigi CO, salinimlarini igerir.
Dolayli CO, salinimlar:1 genelde ¢imento iire-
timindeki elektrik tiiketiminden, daha dogru-
su “cimento Ureticileri tarafindan tiiketilen
elektrigin harici iretimi’nden kaynaklanir.
Fosil yakit yanimindan ve elektrik tiiketi-
minden kaynaklanan dogrudan CO, salinim-
lar1 genelde enerji ile alakali CO, salinimlari
olarak kabul edilirken, ¢cimento yapimi sira-
sindaki kalsinasyon isleminden ortaya ¢ikan
salinimlar genelde ¢imento islemi CO, sali-
nimlari olarak adlandirilirlar.

Kalsinasyon kaynakli CO, salinimlari
Kalsinasyon kaynakli CO, salinimi agagidaki
sekilde hesaplanabilir:

EFklinker = fraksiyon CaO x Carpim Katsayisi
Cimento iglemi CO, salinimlari, temelde kal-
siyum karbonat (CaCO,) kalsinasyonundan
gelmektedir ve asagidaki kimyasal denklem
ile belirtilebilir:

CaCoO, (Algitas1 ) + Is1 » CaO + CO,

and electrical power. The main environmental
(air quality) impacts of the manufacture of
cement in general are related to the categories
discussed below.

Gaseous atmospheric emissions of CO,,
NOx, SO,, and others

The biggest cocern of cement production is
generating and emitting CO, The cement
industry produces about 5% of global man
made CO, emissions, of which 50% is from the
chemical process, and 40% from burning fuel.
Carbon dioxide is released during the production
of clinker, a component of cement, in which
calcium carbonate (CaCO,) is heated in a rotary
kiln to induce a series of complex chemical
reactions Specifically, CO,is released as a by-
product during calcination, which occurs in the
upper, cooler end of the kiln, or a precalciner, at
temperatures of 600-900°C, and results in the
conversion of carbonates to oxides.

Cement production emits carbon dioxide (CO,)
both directly and indirectly. The direct CO,
emissions mainly include the CO, emissions from
chemical reactions in the cement production
process (mainly from limestone calcination)
and the CO, emissions from fossil fuel use for
cement production. Indirect CO, emissions result
mainly from electricity consumption for cement
production, or more specifically, from “external
production of electricity consumed by cement
producers”. Direct CO, emissions from fossil fuel
combustion and indirect CO, emissions from
electricity consumption are usually considered
as energy-related CO, emissions, while direct CO,
emissions from the calcination process in cement
making are usually called cement process CO,
emissions.

CO, emissions from Calcination
The emission of CO, from calcination can be
estimated as follow:

EFclinker = fraction CaO x Multiplication Factor
Cement process CO, emissions mainly come
from calcination of calcium carbonate (CaCO,)
which can be expressed by the following chemical
equation:

CaCO, (Limestone ) + Heat » CaO + CO,

Yukaridaki denklemin iki tarafindaki ilave
maddeleri ele alirsak, bilesenlerin molekiiler
ve ylizde agirliklar,

Mr (CaCO,): 50 (100%)

Mr (Ca0): 28 (56%)

Mr. (CO,): 22 (44%)

CaCO, / Ham Karigim: 0.85

CaO + Bilesenler: 0.63

CaCo, igerisinde CaO Fraksiyonu: 0.56 x 0.85
=048

Klinker icerisinde CaO Fraksiyonu: 0.48/0.63
=0.762

Carpim Katsayisi: 44/56 = 0.785

FE Klinkeri = 0.762 x 0.785 = 0.59

Sonug olarak, yukaridaki hesaplamalar 1 ton
(t) klinkerin yaklagik 0.59 t CO, salinimi yap-
tigin1 godstermektedir. Klinker dretimi icin
gerekli farin icindeki magnezyum karbonati
(MgCO,) hesaba katarsak CO, salinim orani
farkli olacaktir ve asagidaki kimyasal denk-
lemlere gore yeniden hesaplanmalidir:

CaCO, »Ca0+ CO,
MgCO, »MgO+ CO,

Klinkerdeki CaO ve MgO miktarlar1 karbon
olmayan kaynaklardan olugsmus ise salinim
faktorii diizeltilmelidir ki bu durumda kal-
siyum silikalar1 veya ugucu kiiller firina ek-
lenen hammaddeler olarak kullanilmaktadir.
Buna ek olarak, firin sistemlerini terk eden
asma borusu tozlar1 veya cimento firini toz-
lar1 (CKD) kaynakli CO, salinimlari, toz kalsi-
nasyonunun derecesi gz éniinde bulunduru-
larak ayri olarak hesaplanmalidir.

Genel anlamda ¢imento iretiminden kay-
naklanan CO, salinimlarini hesaplamak igin
yaygin olarak kabul goren ve sikc¢a kullani-
lan iki tir hesaplama yo6ntemi vardir; girdi
(hammadeler veya bilhassa farin) yontemi
ve cikt1 (klinker tercih edilir) yéntemi. Girdi
yontemi, yogunluga ve ¢imento iiretiminde
kullanilan hammaddelerin karbon icerigine
gore kalsinasyon CO, salinimlarini hesaplar.
Klinker esasl1 ¢ikt1 yontemi ise yogunluga ve
uretilen klinker kompozisyonu ile atilan toza
ve hammaddelerdeki organik karbondan kay-
naklanan CO, salinimlarina dayanarak kalsi-
nasyon CO, salinimlarini hesaplar.

Considering other additives for boths sides of above
equation, the molecular and percent weights of
components,

Mr (CaCO,): 50 (100%)

Mr (CaO): 28 (56%)

Mr. (CO,): 22 (44%)

CaCO,/ Raw Mix: 0.85

CaO + Constituents: 0.63

Fraction of CaO in CaCO,: 0.56 x 0.85 = 0.48
Fraction CaO in Clinker: 0.48/0.63 = 0.762
Multiplication Factor: 44/56 = 0.785

FE Clinker = 0.762 x 0.785 = 0.59

As a result, above calculations show that the
calcination of 1 tonne (t) of clinker emits
about 0.59 t of CO,. By taking into account of
magnesium carbonate (MgCO,) in the raw meal for
clinker production, the emission rate of CO, will be
different and should be recalculated according to
following chemical equations:

CaCO, »CaO+ CO,
MgCO, »MgO+ CO,

The emission factor should be corrected if
significant quantities of CaO and MgO in the
clinker originated from the non-carbonate sources,
such as in the case where calcium silicates or fly
ash are used as raw materials entering the kiln.
Additionally, CO, emissions from bypass dust or
cement kiln dust (CKD) leaving the kiln systems
should be calculated separately, taking into
consideration the degree of calcination of the dust.

Generally speaking, there are two types of widely-
accepted and often-used calculation methods for
estimating the process CO, emissions from cement
production: the input (raw materials, or raw meal
in particular) method and the output (clinker is
preferred) method. The input method calculates
calcination CO, emissions based on the volume and
carbonate content of the raw materials consumed
for cement production. The clinker-based output
method calculates calcination CO, emissions based
on the volume and composition of clinker produced
plus discarded dust and CO, emissions from
organic carbon in raw materials.

CO, emissions from fossil fuel use
Cement production is very energy intensive and
consumes a large amount of fuel. Combustion
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Fosil yakit kullanimindan kaynakli CO, sa-
linimlari

Cimento iretimi cok fazla enerji ve biyiik
miktarda yakit tiketir. Alisilagelmis fosil ya-
kitlar1 (komiir gibi) dahil fosil yakitlarin ve
alternatif fosil yakitlarin (veya fosil atiklari-
nin) yanmasi bliyiik miktarda dogrudan CO,
salinimina neden olur. Fosil yakit yanmasin-
dan kaynakli CO, salinimlari, kullanilan yakit
ve yakit CO, salinim unsuruna goére hesapla-
nir. Daha belirgin olarak, CEff olarak belirti-
len fosil yakit yanmasindan kaynakli toplam
CO, salinimi agagidaki formil kullanilarak
hesaplanabilir:

&
CEy =3 (FC, % EF)

11

FC, ¢imento iiretiminde kullanilan fosil yaki-
tin terajul (T]) biriminde ith tiiri toplam 1s1
degerini belirtirken; EF, fosil yakitin T] ba-
sina CO, t biriminde ith tiird salinim fakto-
ridir ve nfc ¢imento iiretiminde kullanilan
fosil yakit tiirlerinin tamaminin sayisini tem-
sil eder.

Cimento Firin Tozu (CKD)

CO, ayn1 zamanda firindaki ¢imento firin to-
zunun (CKD) kalsinasyonu ile salinir. CKD
firinlama isleminin bir yan {ranadir ve
CKD’nin bir bélimi firinin arka kismina yer-
lestirilir ve klinkere eklenir. Kalan kismi, ¢6p
sahasina yerlestirilerek veya farkli amaclarla
kullanilarak kaybedilir. Kaybolan CKD, klin-
ker salinim hesaplamasinda dikkate alinma-
yan ek CO, salinimlarini temsil eder. Kaybo-
lan CKD nedeniyle ortaya ¢ikan CO, genelde
klinker tiretiminden kaynaklanan toplam CO,
saliniminin %2-6’s1na esit olur.

NOx, SO, Salinimlarn

Salinan ek hava kirleticileri, firindan ve ku-
rutma islemlerinden ortaya ¢ikan siilfiir oksit
ve nitrojen oksit gibi maddeler icerir. Siilfiir
dioksit hammaddede bulunan siilfiir bilesen-
lerinden ve yanan yakitlardan ortaya ¢ikar ve
iretilen miktar fabrikadan fabrikaya cesitli-
lik gosterir. Déner ¢imento firinlarinda yanan
yakitlar, yakitin icinde bulunan nitrojenden
ve gelmekte olan yanma havasindan nitrojen
oksit uiretir. Salinan miktar yakit tipi, nitro-
jen icerigi ve yanma 1s1s1 gibi pek ¢ok unsura
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of fossil fuels, including conventional fossil
fuels (such as coal) and alternative fossil fuels
(or fossil wastes), results in a large amount of
direct CO, emissions. The CO, emissions from
fossil fuel combustion are calculated based on
the fuel used and the fuel CO, emission factor.
More specifically, the total CO, emissions from
fossil fuel combustion, denoted as CEff, can be
calculated using the formula:

i
CEy =3 (FC,xEF)

11

where FC, denotes the total heat value of the ith
type of fossil fuel used for cement production, in
units of terajoule (T]); EF, is the emission factor
of the ith type of fossil fuel, in units of t CO, per
TJ; nfc represents the number of total types of
fossil fuel used for cement production.

Cement Kiln Dust (CKD)

CO, is also emitted during the calcination
of cement kiln dust (CKD) in the kiln. CKD is
a byproduct of the kiln process and a portion
of the CKD is placed back in the kiln and
incorporated into the clinker. The remaining
portion is lost - placed in a landfill or used
for other purposes. The lost CKD represents
additional CO, emissions not accounted for in
the clinker emissions estimate. The CO, from the
lost CKD is generally equivalent to about 2-6%
of the total CO, emitted from clinker production.

NOx, SO, Emissions

Additional air pollutants emitted include such
materials as sulphur oxides and nitrogen oxides
generated from the kiln and drying processes.
Sulphur dioxide is generated from the sulphur
compounds in the raw material and the
combusted fuel and varies in amount produced
from plant to plant. The combustion of fuel in
rotary cement kilns generates nitrogen oxides
from the nitrogen in the fuel and incoming
combustion air. The amount emitted depends
on several factors including fuel type, nitrogen
content, and combustion temperature. Both
sulphur dioxide and some of the nitrogen oxide
may react with the alkaline cement and are
removed from the gas stream.

SOURCES OF GASEOUS POLLUTANTS

The sources of gaseous pollutants from a cement
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baglidir. Hem siilfiir dioksit hem de nitrojen
oksitin bir kismi alkali ¢imento ile tepkimeye
girebilir ve gaz akimindan ¢ikarilmaktadir.

GAZ KIRLETICILERININ KAYNAKLARI
Cimento firinlama sistemindeki gaz Kkirleti-
ci kaynaklar1 hammaddeler, yakit ve islemin
kendisidir.

Hammaddeler

Kalkerli bilesen: Cimento hammade karisi-
minin baskin bileseni herhangi bir bi¢imde-
ki kalsiyum karbonattir. Siklikla bu kalkerli
bilesen alcitasidir ancak marn, tebesir veya
kabuklarin ya da aragonitlerin deniz tortula-
r1 olabilir. Kalsiyum karbonatin agirliginin
%60’'1n1 karbonun ve oksijenin olusturma-
sindan dolayr hammadde karigiminin kalker-
li bileseni kalsinasyon (karbonsuzlastirma)
yoluyla olusan CO, salinimlarinin énemli bir
kaynagidir. Alcitas: ayni zamanda siilfat, siil-
fit (metalik ve organik) ve nadiren elemental
silfir formunda silfiir icerebilir. Genelde,
stilfatlar firin sisteminden SO,’ye déniigme-
den gegerler ancak siilfitler ve elemental siil-
fur, firin sistemlerinde oksitlenme yoluyla
SO, olusumuna sebebiyet verebilir.

Silisli, killi ve demirli bilesenler: Ham kari-
simin kalkersiz bilesenleri, kum ve gist gibi
dogal kokenli olabilir veya c¢elikhane pulu
ya da gig santrali ucucu kili gibi farkli en-
diistrilerin atiklarindan elde edilmis olabilir.
Bu maddeler, SO, liretme potansiyeline sahip
siilfat, stlfit (metalik ve organik) ve elemen-
tal siilftr igerebilir. CO ve CO, salinimlari da
ham karigimin bazi bilesenlerinden kaynak-
lanabilir.

Yakit

Koémiir ve petrol koku: Herhangi karbonlu
bir yakitin yanmasi CO, olusumuna ve yan-
ma alanindaki oksijen eksikligi ve/veya ya-
kitin ve havanin basarisizca Kkaristirilmasi
potansiyel CO olusumuna neden olabilir. Ko-
milr icerisinde bulunan silfir, siilfat, silfit
ve elemental silfiir formundadir. Komiriin
yanmas! sirasinda siilfitler ve elemental siil-
fur, kolaylikla SO,’ye oksitlenir. Kémiir ayni
zamanda, yanma sirasinda NOx'e oksitlenmis
nitrojen bilesenleri icerir.

kiln system are the raw materials, the fuel, and
the process itself.

Raw Materials

Calcareous component: The predominant
constituent of the cement raw material mix is
calcium carbonate in one form or another. Most
often, the calcareous component is limestone,
but it can be marl, chalk, or marine deposits of
shell or aragonite. Because 60% of the weight of
the calcium carbonate is carbon and oxygen, the
calcareous component of the raw material mix
is a significant source of CO, emissions through
calcination (decarbonization). Limestone also
can contain sulfur in the form of sulfates,
sulfides (metallic and organic), and, rarely,
elemental sulfur. Generally, sulfates pass
through the kiln system without transformation
into SO, but sulfides and elemental sulfur can
result in the generation of SO, through the
oxidation of sulfur in kiln systems.

Siliceous, argillaceous, and ferriferous
components: The non-calcareous components
of the raw mix may be natural in origin, e.g.,
sand and shale, or be derived from the wastes
of other industries, e.g., steel mill scale or power
plant fly ash. These materials can contain
sulfates, sulfides (metallic and organic), and
elemental sulfur that have the potential to
generate SO,. CO, and CO, emissions also may
result from some components of the raw mix.

Fuel

Coal and petroleum coke: The combustion of
any carbonaceous fuel results in the formation
of CO, and the potential formation of CO if
oxygen deficiency and/or poor mixing of fuel
and air exist at the combustion site. The sulfur
contained in coal is in the form of sulfates,
sulfides, and elemental sulfur. The sulfides
and elemental sulfur are oxidized readily to
SO, during combustion of the coal. Coal also
contains nitrogenous compounds that are
oxidized to NOx during combustion.

Natural gas: The combustion of natural
gas results in the formation of CO,, and the
potential formation of CO. The sulfur and
nitrogen content of natural gas is insufficient to
result directly in appreciable emissions of SO, or
NOx. However, due to the formation of thermal

Dogal gaz: Dogal gazin yanmasi CO, ve po-
tansiyel CO olusumuna neden olur. Dogal
gazin silfiir ve nitrojen icerigi, hatir1 sayilir
SO, veya NOx salinimina dogrudan sebebiyet
vermek icin yetersizdir. Ancak, yiliksek alev
doruk sicakligindan kaynakli termal NOx
olusumundan dolayi, kati fosil yakitlar yeri-
ne 6zel bir déner firinda dogal gaz kullanildi-
ginda NOx salinimlari artar.

Petrol: Petrol iriinlerinin yanmasi CO, ve
potansiyel CO olusumuna neden olur. Aritil-
mis bir petrol lirinii normalde diisiik yogun-
luklarda stlfiir ve nitrojen igerir ancak SO,
ve NOx olusumuna yalnizca kii¢iik bir katki
yapabilir.

Atik: Cimento firinlarinda en sik yakilan dért
atik tiird kullanilmis veya defolu otomobil
ve kamyon tekerleri, karigtirilmis sivi ve kati
zararli atiklar, kullanilmig benzin ve yani-
c1 zehirsiz kati atiklardir. Bu tarz yakitlarin
yanmasi CO, ve potansiyel CO olusumuna ne-
den olur. Bu atiklar, SO, ve NOx olugsumuna
katk: verebilecek siilfiir, nitrojen ve/veya klor
icerebilir.

MEVCUT HAVA KIiRLIiLiGi KONTROL
TEKNOLOJILERI VE EKIiPMANI

Silfiir Dioksit Kontrolii

Dogal temizleme: Tiim ¢imento yakim sis-
temleri, duman gazi akimindan SO,’yi ay-
ristirmak icin gerekli 6zelliklere sahiptir.
Bunlara oksitleyici atmosferler, uzun oturum
siireleri, gazlarin ve duyarl katilarin detayl
karisimi, ve sogurulmus sulfiir iceren ¢imen-
to firini tozu (CKD) gibi bir ara gereci islem-
den c¢ikarma becerisi dahildir. Ek teknoloji
kullanimi olmadan, en etkisiz ¢imento firini
sistemi sulflir girdisinin %50 kadarini sis-
temde tutar.

Oksijen kontrolii (artisi): Yakit icerisin-
de olusan SO, kontrolii i¢in doner firindaki
oksijen artisi (fazla hava) siilfiirdi, klinkerde
muhafaza edilen veya ¢imento firini tozu ile
sistemden disar: atilan kati siilfata oksitleme
egilimindedir.

Yakit degisimi (toplam siilfiirii azaltmak):
On kalsinatér firin sistemlerinde yakit iceri-
sinde olusan SO, salinimi, kalsinatériin dogal

NOx resulting from high flame temperature, the
emissions of NOx increase when natural gas is
used in lieu of solid fossil fuels in a particular
rotary kiln.

Petroleum: The combustion of petroleum
products results in the formation of CO,, and the
potential formation of CO. A refined petroleum
product normally contains low concentrations
of sulfur and nitrogen but could make a minor
contribution to the formation of SO, and NOx.

Waste: The four most common wastes burned in
cement kilns are used or rejected automobile and
truck tires, blended liquid and solid hazardous
wastes, used oil, and combustible nonhazardous
solid wastes. The combustion of these type of
fuels result in the formation of CO,, and the
potential formation of CO. These wastes may
contain sulfur, nitrogen, and/or chlorine that
could contribute to the formation of SO, and
NOx.

AVAILABLE AIR POLLUTION
CONTROL TECHNOLOGIES AND
EQUIPMENT

Control of Sulfur Dioxide

Inherent scrubbing: All cement pyroprocessing
systems have the characteristics required to
remove some SO, from the flue gas stream. These
include oxidizing atmospheres, long residence
times, intimate mixing of gases and reactive
solids, and the ability to remove from the process
an intermediate material, i.e., cement kiln dust
(CKD), that contains absorbed sulfur. Without
application of additional technology, the least
effective cement kiln system captures as much as
50% of the sulfur input to the system.

Oxygen control (increase): For control of
SO, originating in fuel, an increase in oxygen
(excess air) in the rotary kiln tends to oxidize
sulfur to a solid sulfate that is retained in the
clinker or expelled from the system with cement
kiln dust.

Fuel substitution (lower total sulfur): In
precalciner kiln systems, the emission of SO,
that originates in the fuel is often nil because
of the inherent ability of the calciner and an
alkalibypass equipped kiln to absorb and/or
remove sulfur. It is intuitive that a reduction in
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ozelliginden ve alkali yangecisi ile donatil-
mis firinin silfiird sogurmasindan ve/veya
ayristirmasindan dolay: genelde sifirdir. Kati
yakitin icerigindeki siilfiir azalmasi veya do-
gal gaz gibi stlfiirsiiz bir yakita déniisimi
sezgisel olarak SO, salinimlarini azaltma po-
tansiyeline sahiptir. Cimento yakim siireci-
nin karisikligindan dolay: yakit icerigindeki
sulfiir degisimi her zaman SO, salinimlarinda
beklenen degisiklige neden olmaz. Yakit her
degistirildiginde islem iizerinde istenmeyen
etkiler ve Kirleticilerin olusumu gorulebilir.
Ornegin, komiiriin uzun kuru firin sistemin-
de SO, salinmimlarini azaltmak i¢in dogal gaz
ile degistirilmesi, NOx salinimlarinda artisa
sebep olacaktir.

Hammadde degisimi (silfit silfirid azalt-
mak): Onisiticilar ve 6n kalsinatérler icin en
uygun olan, silfit siilfiir iceren bir hammad-
denin o6nisiticl kulesinin iist asamalarindaki
SO, tretim potansiyelini diigiirecek yogun-
lukta daha diisiik stlfit siilfiire sahip olan bir
hammadde ile degistirilmesidir. Ancak, ham-
madde her degistirildiginde islem tiizerinde
istenmeyen etkiler ve Kirleticilerin olusumu
goriilebilir. Ornegin, daha diislik yogunlukta
silfit stilfiire sahip hammadde yakma alanin-
da daha fazla yakit ihtiyaci egiliminde olan
ve daha yiiksek NOx ve CO, salinimlarina se-
bep olacak daha yiiksek bir sicaklik ihtiyaci
dogurabilir.

Hammadde alkali/siilfiir dengesi: Bu yon-
tem, firin sistemindeki stlfir ile alkali me-
talleri, sodyumu ve potasyumu dengelemek-
tedir. Ancak, alkali metaller, bazi betonlar-
daki portland ¢imentosuna karsi zararhidir.
Buna ek olarak, yeni, yliksek alkaliye sahip
hammadde ayni zamanda artan NOx salinim-
larina potansiyel olarak katkida bulunacak
nitrojen bilegenler icerebilir.

Siral farin degirmeni: Sirali farin degirme-
nin (6zellikle dik valsli degirmenin) yiiksek
nemli atmosferindeki ince ince bolinmis
kalsiyum karbon varligi ve katilar ile baca
gazinin detayli etkilesimi SO, temizleme or-
tami ile sonuglanir.

Onisitici Gist asama sondiiriilmis kireg en-
jeksiyonu: SO, sogurma ayiraci olarak iglev

Sintek Madencilik

the sulfur content of a solid fuel or the change
to a sulfurfree fuel, e.g., natural gas, has the
potential to reduce SO, emissions. Because of
the complexities of the cement pyroprocess, a
change in the sulfur content of the fuel does
not always result in expected changes in SO,
emissions. Whenever a fuel is changed, there
may be unintended effects on the process and
the resulting pollutants. For example, the
replacement of coal with natural gas in a long-
dry kiln system to reduce SO, emissions will
result in an increase in NOx emissions.

Raw material substitution (lower sulfide
sulfur): Primarily appropriate for preheater
and precalciner kilns, the replacement of a
raw material that contains sulfide sulfur
with one of lower sulfide sulfur concentration
reduces the potential for generation of SO, in
the upper stages of the preheater tower. But,
whenever a raw material is changed, there may
be unintended effects on the process and the
resulting pollutants. For example, the new raw
material with a lower concentration of sulfide
sulfur might result in the need for a higher
temperature in the burning zone that would
tend to require more fuel and cause higher NOx
and CO, emissions.

Raw material alkali/sulfur balance: This
method balances the sulfur in the kiln system
with the alkali metals, sodium and potassium.
However, alkali metals are deleterious to
the performance of portland cement in some
concrete. Additionally, a mnew, higher-alkali
raw material also might contain nitrogenous
compounds that potentially would contribute to
increased emissions of NOx.

In-line raw mill: The presence of finely
divided calcium carbonate in the high-moisture
atmosphere of an in-line raw mill (particularly
vertical roller mills), and the intimate contact of
the solids and flue gas, result in an excellent SO,
scrubbing environment.

Preheater upper stage hydrated lime
injection: To serve as an SO, absorbing reagent,
powdered hydrated lime (calcium hydroxide) can
be introduced into an appropriate location in
the upper stages of the preheater tower where
sulfide sulfur is being converted to SO,
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gormesi icin toz halinde baca gazi (kalsiyum
hidrooksit), siilfit siilfiirtin SO,’ye dénustiiriildi-
gl énisitici kulesinin ist seviyelerinde uygun bir
yere yerlestirilebilir.

Kalsine edilmis besleme devirdaimi: Bu yon-
temde, %5’lik bir oranda kismen kalsine edilmis
kiiciik bir miktar firin beslemesi, 6nkalsinatdr
finn sisteminin kalsinatér kazanindan g¢ikari-
lir ve pnématik bicimde énisitici kulesinin iist
asamalarinda uygun bir noktaya tasinir. Kalsine
edilmis beslemedeki kalsiyumoksit, siilfit silfii-
riin SO,’ye déniistiiriildiigii islemin merkezinde
etkili bir temizleme ayiracidir.

Cimento firini tozu i¢ temizleyicisi: On kalsina-
tor firin sisteminde bulunan alkali borusundaki
kuru, kire¢ agirlikli ¢cimento firini tozu, kondis-
yonlama kulesine devredilebilir ve kondisyonla-
ma kulesinde bulunan suyun i¢indeki varligi, bu
kalsiyumoksiti etkili bir SO, temizleme ayiracina
donustiiriir.

Disatim borusu islak temizleyicisi: Disatim bo-
rusu 1slak temizleyicileri, kire¢taginin veya kalsi-
yum siilfatin SO, temizleme ayiraci olarak kulla-
nilmasiyla baca donatimi 6ncesi monte edilebilir.

Nitrojen Oksitlerin Kontrolii

Oksijen kontrolii (azaltmak): Doner firin bol-
gesindeki yiiksek sicaklikta ortaya ¢ikan NOx
kontrolil i¢in yakma alanindaki oksijenin azal-
masl termal ve yakit NOX'i en aza indirgeme
egilimindedir. Fazla havadaki azalma, doner fi-
rindaki oksitleme sartlarinin etkisini azaltmak-
tadir ve genelde SO, ve CO artigina neden olur.

Dolayli atesleme: Hem termal hem de yakit
NOx olusumu oksijene bagimli oldugundan
dolayli ateslenmis komiir sisteminde bulunan
alev dis kabugundaki mevcut oksijenin azaltil-
masl, NOx olusumunun azalmasina neden olur.

Diigiilk NOx yakici: Ozel tasarima sahip bazi
ayarlanabilir yakicilarin ates sicakligini azal-
tarak, atesteki hava boslugunu degistirerek ve
ates icerisinde yetersiz oksijen devir boliimleri
kurarak yakit ve birincil hava icin karigtirma
uyumu araciligiyla NOx {iretiminin azaltilmasi
amaclanmigtir.

Orta firin ateglemesi: Firinin her bir doniisiin-
de, kapakli besleme aygiti kullanilarak kalsi-

Calcined feed recirculation: In this method
a small quantity of partially calcined kiln feed,
e.g., 5%, is removed from the calciner vessel of
a precalciner kiln system and pneumatically
conveyed to an appropriate point in the upper
stages of the preheater tower. The calcium oxide
in the calcined feed is an effective scrubbing
reagent at the location in the process where
sulfide sulfur is being converted to SO,

Cement kiln dust internal scrubber: The
dry, lime-rich cement kiln dust from the alkali
bypass on a precalciner kiln system can be
recirculated to the conditioning tower in which
the presence of the water in the conditioning
tower, this calcium oxide becomes an effective
SO, scrubbing reagent.

Tailpipe wet scrubber: Tailpipe wet scrubbers
can be installed prior to stack using limestone or
calcium sulfate as SO, scrubbing reagent.

Control of Nitrogen Oxides

Oxygen control (decrease): For control
of NOx originating at the high temperature
combustion site in a rotary kiln, a decrease in
oxygen in the burning zone tends to minimize
the generation of thermal and fuel NOx. The
reduction in excess air reduces the strength of
the oxidizing conditions in the rotary kiln and
usually causes an increase in SO, and CO.

Indirect firing: Since the generation of both
thermal and fuel NOx is oxygen dependent,
the reduction in available oxygen in the flame
envelope in an indirect-fired coal system results
in a reduction in NOx generation.

Low-NOx burner: Some adjustable burners
with proprietary designs that are intended to
reduce NOx generation through the mixing
scheme for fuel and primary air by reducing
flame temperature, altering turbulence in
the flame, and establishing oxygen-deficient
recirculation zones in the flame.

Mid-kiln firing: Once per revolution of the
kiln, a single charge of carbonaceous fuel is
introduced into the calcining zone through the
kiln Shell using a gated feed device. As the fuel
charge burns in the low oxygen environment of
the calcining zone, free radicals are generated
that in turn chemically reduce the NOx that

natér bolimiine tek harmanli karbonlu yakit
ilave edilir. Yakit harmani, kalsinatér bolimi-
niin disiik oksijenli ortaminda yandik¢a yakma
béliimiinde molekiiler nitrojene dénistiiriilen
NOx'un kimyasal olarak azaltilmasi karsiligin-
da serbest radikaller tretilir.

Disuk NOx kalsinatoru: Biitiin bu sistemle-
rin ortak &zelligi, sonradan NOx ile tepkimeye
girerek molekiiler nitrojen olusturan serbest
radikallerin olusuturuldugu yetersiz oksijenli
birincil yanma bolimidir.

Karbon Monoksit Kontrolii

iyi yanma uygulamasi: Cimento firin sistemle-
rinde CO olusumunun Kontrolii i¢in kullanilan
en yaygin teknoloji iyi yanma uygulamasidir.
Her bir yanma alaninda yakittaki karbon bilege-
ninin tamamen CO,’ye oksitlendigden emin ol-
mak icin yeterli siire, sicaklik ve hava boslugu
sunulur. fyi yanma uygulamasi, islem masrafi-
n1 azaltarak ve NOx, CO, ve SO, salinimlarini en
aza indirgeyerek maksimum termal verimlilige
katkida bulunur.

Fazla hava (artirmak): A Firin sisteminden
gecen hava miktarinda kiiciik bir artis genel-
de fazla CO salinimlarini azaltmak i¢in yeter-
lidir. Yanma boliimiinde bulunan oksijendeki
artis termal ve/veya yakit NOX’i artirmaya
meyillidir.

Hammadde degisimi: Bazi ¢cimento hammad-
deleri, yakma islemi boélgelerindeki diisiik si-
caklikta yalnizca kismen CO’ya oksitlenen kar-
bonlu bilesenlere sahiptir. Yerel mevcudiyet ve
masraflara bagl olarak hammadde degisimi CO
ve/veya organik madde salinimlarini azaltmada
etkili bir teknoloji olabilir.

Hava fani karistirma: Birincil yanma havasi-
nin yiiksek basinc¢li hava degisimi, firindaki
baca gazinin yeterli seviyede karisimi icin
gerekli olan yanma sonras: baca gazina ve
kinetik enerjiye oksijen ilavesi saglamak i¢in
doéner firinin kabugundan kalsinasyon bélii-
miine aktarilabilir.

Karbondioksit Kontrolii

Artinlmis termal verimlilik: Termal verimliligi
etkileyen zincirler ve muhiirler gibi firin siste-
mi bilesenlerinin bakimi, belirli bir firin siste-

was generated in the burning zone to molecular
nitrogen.

Low-NOx calciner: The common feature of
all these systems is an oxygen-deficient initial
combustion zone in which free radicals are
generated that subsequently react with NOx to
form molecular nitrogen.

Control of Carbon Monoxide

Good combustion practice: The most
prevalent technology used for control of CO
generation in cement kiln systems is good
combustion practice. At each combustion site,
adequate time, temperature, and turbulence
are provided to make certain that the carbon
component of the fuel is fully oxidized to
CO,. Good combustion practice contributes to
maximum thermal efficiency, reduced operating
cost, and the minimization of the emissions of
NOx, CO,, and SO,

Excess air (increase): A slight increase in
the amount of air passing through the kiln
system is often sufficient to reduce the excess
CO emissions. An increase in oxygen at the
combustion site tends to increase thermal and/
or fuel NOx.

Raw material substitution: Some cement raw
materials contain carbonaceous components
that are only partially oxidized to CO in the
low-temperature regions of the pyroprocess.
Depending on local availability and costs,
raw material substituion may be an effective
technology to reduce emissions of CO and/or
organic material.

Mixing air fan: High-pressure air replacement
of the primary combustion air can be injected
through the shell of the rotary kiln into the
calcining zone to provide additional oxygen to
the post-combustion flue gas and the kinetic
energy necessary for the adequate mixing of flue
gas within the kiln.

Control of Carbon Dioxide

Improved thermal efficiency: Maintenance of
components of a kiln system that affect thermal
efficiency, e.g., chains and seals, contribute to
the maximization of the thermal efficiency of a
given kiln system.
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minin termal verimliligini en st diizeye ¢ikar-
maya katkida bulunur.

Klinker degisimi: Gli¢ santrali ugucu tozu ve
Klinkerin yiiksek firin ciirufu gibi diger cimento
iceren maddelerin degisimi (karisimi), tiretilen
ve/veya kullanilan ¢imentodan ton basina olu-
san CO, miktarini azaltir.

lyilestirilmis elektrik verimi: Cogu durumda,
bir ton ¢imento tiretmek icin kullanilan elekt-
rik miktarinda azalma, dolayli olarak fosil yaki-
t1 kullanan gii¢ santrallerinin olusturdugu CO,
salinimlarinda diisiikliige neden olur. Enerji
temini ve enerji talebinin bir degerlendirmesi,
toplam performansin en uygun hale getirilmesi
amaciyla yapilir.

Hammadde degisimi: Hammadde karisiminin
kimyasinin kontrolil ile klinker sicakligi, iste-
nen tepkimelerin tamamlanmasi i¢in biraz daha
az karbonlu yakit ihtiyaci yaratarak azaltilabilir.
Hammaddelerdeki herhangi bir degisim islem
uzerindeki etkilerine ve diger s6z konusu Kkir-
leticilerin salinimina dair degerlendirilmelidir.
Cunki klinker tiretimindeki en yogun tepkime
kalsinasyondur ve kalsinasyon gereksiniminin
bir kisminin elimine edilmesi ayni zamanda
karbonlu yakit tiiketimini de azaltir.

Minerallestiriciler: Kalsiyum floriir gibi belli
kimyasallarin hammadde karisimina eklendi-
ginde yakma islemini siirdirmek icin gerekli
klinker sicakligini ve karbonlu yakit1 gozle go-
riliir sekilde azalttig1 bilinir. Minerallestirici-
ler, yakma islemi kontroliinii cok daha zorlas-
tirdiklarindan nadiren kullanilirlar.

Atik sicakhigindan elektrik Gretimi: Atik Isidan
Yararlanma sistemleri ile olusturulan yeni enerji,
dolayli CO, salmimlarinin kaynagi olan toplam
enerji tiiketiminin azalmasina sebep olur.

SONUCLAR

Her bir ¢cimento yakma islemi ¢evre iizerinde
kendine has bir etkiye sahiptir ve genelde ala-
na o6zel kirlilik kontrolline sahiptir. Buna gore,
her bir kirlenme azaltma teknolojisi, kirliligi
azaltmadaki potansiyeline ve islem {izerindeki
etkileri ile potansiyel masrafina goére degerlen-
dirilmelidir.

Clinker substitution: The substitution (blending)
of other cementitious materials like power plant
fly ash and blast furnace slag for clinker reduces
the amount of CO, generated per ton of cement
produced and/or used.

Improved electrical efficiency: In most
cases, a reduction in the amount of electricity
used to produce a ton of cement indirectly
results in lower emissions of CO, from fossil
fuel fired power plants. An evaluation of energy
supply and energy demand would be performed
to optimize overall performance.

Raw material substitution: Through control
of the chemistry of the raw material mix, the
clinkering temperature can be lowered slightly
thereby requiring marginally less carbonaceous
fuel to complete the desired reactions. Any
change in raw materials should be evaluated
for its effect on the process and the emission
of other pollutants of concern. Because
calcination is the most energy intensive
reaction in clinker production, the elimination
of a portion of the calcination requirement also
reduces carbonaceous fuel consumption.

Mineralizers: When added to the raw material
mix, certain chemicals, like calcium fluoride,
are known to reduce significantly the clinkering
temperature and the carbonaceous fuel required
to sustain the pyroprocess. Mineralizers seldom
are used because the pyroprocess becomes much
more difficult to control.

Electricity generation from waste heat: The
new-generated energy from using Waste Heat
Recovery systems causes the overall energy
consumption reduction which is the source of

indirect CO, emissions.

CONCLUSIONS

Each cement pyroprocess has a unique effect
on the environment and often has a site-
specific need for pollution control. Accordingly,
each pollution abatement technology must
be evaluated for its potential for pollution
reduction, and its effects on the process and
potential costs.
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Her yerde kopriilerin bulundugu,
sayis1iz kanala acilan labirent sehir...
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Venedik denildigi zaman herkesin ilk aklina birbirinden su kanallar1 ile ayrilmig, kopriilerle birlestirilmis
yuzlerce ada, adalarin tizerinde birbirinden giizel saraylar, kiliseler, evler, kisilikli meydanlar ve bunlarin
arasinda dolasan gondollar gelir. Venedik, her yerde koépriilerin bulundugu sayisiz kanala acilan labirent
bir sehirdir. Halbuki giintimiizdeki turistik Venedik, cok ciddi bir tarihi ge¢misi bulunan mucizevi ve insan
elinin yarattig1 belki de en gtizel sehirlerden birisidir. Turistik Venedik’i anlatmadan 6nce siz okurlarimizi
sikmadan kisaca sehrin tarihine bir bakis atalim...

When speaking of Venice, everyone recalls hundreds of isles separated from one another with water canals and
combined with bridges, several magnificent palaces, churches, houses, unique squares on the isles and gondolas
passing around. Venice is a labyrinth city opening out to numerous canals, with bridges all around.. However,
Venice as a city of tourism today is a miraculous city with a serious history and perhaps one of the most beautiful
cities created by the human. Before depicting Venice as a city of tourism, let’s have a short look at the city’s
history, without getting you, the readers bored...
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Venedik Cumhuriyeti

Aslinda Venedik yaklasik 1100 yil ayakta kal-
mig bir cumhuriyettir. 742 yilindan, 1797 ta-
rihinde Napolyon Bonapart’in Venedik’i isgal
edisine kadar tam bagimsiz olarak ayakta kal-
mugtir. 697 yilinda se¢imle basa gelen ilk Ve-
nedik Do¢’u Paolo Lucio Anafesto Bizans’a tabi
olarak gorevini 24 yil ifa etmistir. Paolo Lucio
Anafesto'nun arkasindan Bizans’a tabi 2 farkli
Dog daha secilmistir. Secimle is bag1 yapan bu
ilk 3 Do¢’tan sonra Bizans Magister Militum
adinda devlet gorevlileri atamaya basglamis ve
742’ye kadar 6 tanesi Venedik'i ydnetmistir.
Bizans’a tabiyet durumu bu dokuz yoneticinin
ardindan tam manasi ile son bulur ve Teoda-
to Ipato, 742 yilinda secilerek is basina gelen
Venedik'in 4. Do¢’u olur. Ludovico Manin ise
Napolyon Bonapart'in iggali sirasinda gorev
basinda olan Venedik’in 120. ve son Do¢’udur.

Adriyatik Denizi ve Dogu Akdeniz’de hem ticari
konularda hem de askeri meselelerde séz sahibi
olan Venedik Cumbhuriyeti, hicbir zaman basit
bir sehir devleti konumunda kalmamistir. Yeri
geldigi zaman Bizans ve Osmanli Devleti ile

Republic of Venice

Actually Veniceis a republic that survived almost
1100 years. From 742 to 1797, until Napoleon
Bonaparte occupied Venice, it existed with full
independence. Paolo Lucio Anafesto, the first
elected doge of Venice in 697, served for 24 years
under Byzantium. After Paolo Lucio Anafesto,
2 different doges were elected under Byzantium.
After these 3 Doges that were elected, Byzantium
began appointing state officers called Magister
Militum, and 6 of them ruled Venice until 742.
Ruling of Byzantium ended completely after
these nine governors, and Teodato Ipato became
the 4th elected Doge of Venice in 742. Ludovico
Manin, on the other hand, is the 120th and
last Doge of Venice that was serving during
Napoleon Bonaparte’s occupation.

Republic of Venice that has a say in both
commercial and military issues in Adriatic Sea
and East Mediterranean has never remained as
a simple city-state. When appropriate, it not
only acted in collaboration with Byzantium and
Ottoman State, but also struggled against big
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hem igbirligi i¢erisine girmis hem de bu biiyiik
devletlere karsi cok ciddi miicadeleler vermis-
tir. Ozellikle 15. ve 16. yiizyillarda ticaretin ge-
tirdigi zenginlik ile birlikte énemli bir kiltir,
sanat merkezi haline de gelmistir. Glinimiizde
Venedik'te gezilen miize ve diger sanatsal mer-
kezlerin bollugunun sebebi iste tam buradan
gelmektedir. Ayrica, Venedik'in suan ki turis-
tik giizelligi olan kaziklar izerine kurulu sehir
gerceginin altinda yatan neden ise onun ticaret
hacmi ve bunu ¢ok biiyiik ve kuvvetli bir donan-
ma ile koruma istegidir. Gemiler icin limanlar
ve tersaneler lazimdir. Giiniimiizde de hala San
Marco Meydani'nin dogusundaki biiyiik tersa-
ne Italya Deniz Kuvvetleri’nin Donanma Tarihi
Miizesi ile bu ge¢misi bizlere hatirlatmaktadir.

Peki, fotograflardaki Venedik tam olarak
nerededir?

ftalya’nin Kuzeydogu’sundaki birka¢ bélgeden
birisi olan Veneto’dadir. Veneto bdlgesi Bellu-
no, Treviso, Padova, Vicenza, Verona, Rovigo
ve son olarak Venezia illerinden olugmaktadir.
Bunlan Tirkiye’'deki iller gibi algilayabiliriz.
Tarihi Venedik kenti ise Venezia ilinin iceri-
sinde yer alan -gene iilkemize uygun bir tabir-
le sdylemek gerekirse- ilcelerden birisidir. Bu
detaylarin verilmesinin sebebi ise Venedik’e
ulasim ve konaklama icin bu bilgilerin gerek-
li olmasindan kaynaklidir. Donem donem fes-
tivaller ve diger hadiselerden dolay1 Venedik
ilcesi denilebilecek alan yogun turist akinina
ugradigl zaman diger 5 ilceye konaklama ag1-
sindan tasmalar goriilebilmektedir. Diger ilce-
lerde konaklanip Venedik’e gezmeye gidilmesi
gibi bir durum séz konusu olabiliyor.

Tarihi Venedik kenti Adriyatik Denizi'nin kuze-
yinde bulunan lagiiniin bir kisminin izerindeki
118 adaciktan olusuyor. Bu adaciklar birbirleri-
ne sadece ve sadece kopriiler ve deniz ulasimi
ile baglaniyor. Tam adi Venezia-Murano-Bu-
rano olan bu ilce, ana karadaki Venezia ilini
olusturan diger 4 ilceye tek bir yol ile bagl (Bu
kopri tizerinde hem tren yolu hem de karayo-
lu mevcut). Venezia ilinin bir diger ilgesi de
gene adalar izerinde kurulu olan Lido-Pellest-
rina ilgesidir ve burasi ile olan ulagim da ayni
Venedik gibi sadece deniz yoluyla saglanabili-
yor. Venedik icerisinde tren, otoblis ve metro
gibi herhangi bir toplu ulasim araci kesinlikle
mevcut degildir. Sadece ana karadan, yukarida

states. Particularly in 15th and 16th centuries,
with the wealth brought along by trade, it
became an important cultural and art center.
This is the very reason for the abundance of
the museums and other art centers in Venice.
Moreover, what lies under the city built on posts
as the current tourism beauty of Venice is its
trade volume and intention to get protected
with a big and powerful navy. For the vessels,
ports and shipyards are required. Today, the
big shipyard at the east of San Marco Square
reminds us of this history with Navy History
Museum of Italian Naval Forces.

So where exactly is the Venice seen in
photos?

It is in Veneto, which is one of the few regions
at the northeast of Italy. Veneto region consists
of the cities Belluno, Treviso, Padova, Vicenza,
Verona, Rovigo and lastly Venezia. We can
consider these as the provinces in Turkey.
Historical city of Venice is one of the counties
-to express with a term suitable for our country-
within the province of Venezia. The reason for
giving these details is that these information
are required for transportation to and
accommodation in Venice. When the area, which
can be called county of Venice, experiences a big
tourist invasion due to the festivals and other
events, accommodations overflow to the other
5 counties. One can accommodate in the other
counties and pay daily visits to Venice.

Historical city of Venice consists of 118 small
isles on a part of the lagoon situated at the
north of Adriatic Sea. These isles are connected
to one another merely with bridges and sea
transportation. This city, of which full name is
Venezia-Murano-Burano, is connected to the 4
other counties that together form the province of
Venezia in the mainland (This bridge has both
railway and highway). Another county of the city
of Venice is Lido-Pellestrina that is also settled
on isles, and transportation to this county is
merely via sea, as in Venice. There is obviously
no public transportation vehicle such as train,
bus and subway within Venice. Connection from
the mainland is only through the bridge called
Via della Liberta mentioned above.

In short, if you dream of going to Venice in
your private car, you can only make it possible
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bahsedilen Via della Liberta adindaki koprii ile
baglanti saglanabilmektedir.

Isin 6zii 6zel arabanizla Venedik’e gelme gibi
bir hayaliniz var ise bunu ancak ve ancak ana
karadaki ilcelerde konaklamaniz ya da aracinizi
Venedik il¢cesinin disinda birakmanizla miim-
kiin hale getirebilirsiniz. Venedik’'in hava yolu
ulasiminin saglandig1 Marco Polo Havalima-
n1 da gene ana karada bulunmaktadir. Buraya
gelen yolcular ya tren ya da otobiis vasitasi ile
Venedik adalar toplulugunun en Batisi’'na va-
rabiliyorlar. Amma ve lakin bu ufak yolculugu
tabiki deniz vasitalariyla kat etmekte miimkiin.

by accommodating in the counties within the
mainland or by leaving your car out of the
county of Venice. Marco Polo Airport that
provides air transportation for Venice is
situated on the mainland. Arriving passengers
can reach the south end of Venice isles via train
or bus. However, one can also travel by sea for
this short trip.

Now, welcome to the true
Venice. The city offers
sea air: smells iodine...

Artik, Venedik
gercegine hos geldiniz.
Deniz havasi var bu
sehirde: iyot kokuyor...

Venedik’in icindeki bir tesiste konakliyorsaniz
ucaktan iner inmez bir deniz tasiti ile oraya
varmaniz ya da en azindan ¢ok yakinina ulag-
maniz miimkiin. Alilaguna tekneleri ii¢ farkli
glizergahta tarifeli bir sekilde calisan toplu ta-
sima araglaridir (Internet sitesi: www.alilaguna.
it). Bu pratik ve keyifli yolculugu tercih etmek
bizce en mantiklisi olacaktir.

If you stay at a facility situated within Venice,
the you can arrive at there via a marine vehicle
right after getting off the plane or at least
getting close to the facility. Alilaguna boats are
public transportation vehicles with scheduled
trips in three different routes (Website: www.
alilaguna.it). For us, choosing this practical and
enjoyable trip would be the most reasonable one.

Historical city of Venice consists of 6 regions,
which can be considered as vicinities, called
Cannaregio, Castello, Dorsoduro, San Marco,
San Polo and Santa Croce. All these regions
offer several historical attractions, museums,
churches, well preserved city texture, restaurants
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Tarihi Venedik sehri mahalle denilebilecek
Cannaregio, Castello, Dorsoduro, San Marco,
San Polo ve Santa Croce isimlerindeki 6 bol-
geden olugmaktadir. Bu boélgelerin her birinde
goriilmesi gereken pek cok tarihi eser-miize-ki-
lise, cok iyi bir sekilde korunmus sehir dokusu,
muhtesem lezzetler barindiran lokantalar, sik
kafelere de sahip olabilen meydanlar ve gondol-
larin dolandig1 kanallar bulunmaktadir. Ozellik-
le gezilip goriilmesi gereken yerleri sayilari
itibariyle listelemeyi uygun gordik. Unutul-
mamasl gereken nokta su ki, bu yazida sadece
goriilmesi gereken yerlerden en énemlilerinden
bahsedildigidir.

Venedik’te her kose
basinda ayri essiz
giizellikler sizi
beklemektedir...

1. San Marco Meydani

Venedik’'in en biiyiik meydani burasidir. Bizim
meydanlarimiz gibi giivercinlerle dolu olan bu
alanin ¢ok énemli binalara cephesi var. Bunla-
r1n basinda meydana adini veren San Marco Ba-
zilikasi yer almaktadir. Mozaikleriyle meghur
bu binaya giris ise {icretsiz. Meydanin bir diger
onemli yapisi ise bazilika biinyesinde olan ama
binasinin meydanin bagka bir kdsesinde oldugu
San Marco Can Kulesi’dir. Girisin 8 Euro oldu-
gu bu kuleden giizel bir Venedik panoramasi
gozlenebilir. San Marco Meydani'nda gezil-
mesi gereken diger énemli yerleri soyle sira-
layabiliriz: San Marco Saat Kulesi, San Marco
Bazilikasi'nin icerisinde olan San Marco Miize-

hosting magnificent tastes, squares with chic
cafes and canals with gondolas. We saw it fit to
list the must-see-places. But remember that this
text mentions only the most important must-see
places.

Different unique
beauties are awaiting
at each corner...

1. San Marco Square

This is the biggest square of Venice. Full of
pigeons, like our squares, this area is surrounded
by significant buildings. The most important
one is San Marco Basilica that gave its name
to the square. Entrance is free for this building
famous with its mosaics. Another important
building in the square is San Marco Bell Tower
within the bosom of the basilica, but situated
in another corner of the square. From this
tower with entrance fee of 8 Euros, a beautiful
panorama of Venice can be seen. We can list the
other important places to visit in San Marco
Square as follows: San Marco Bell Tower, San
Marco Museum within San Marco Basilica, two
treasuries within San Marco Basilica (the first
is called Pala d’Oro ad the second called San
Marco’s Treasury), Correr Museum forming
a corner of the square, National Archeology
Museum forming another corner and Doge’s
Palace hosting its own square. Although it is not
situated in San Marco Square, Doge’s Prison is
accessible from Doge’s Palace via famous Ponte
dei Sospiri, meaning Sighing Bridge.

2. Fondaco dei Turchi

Turned into Natural History Museum in 1923,
this place is o particular importance for our
history. This is the only place, where merchants
of Ottoman origin could accommodate In Venice
between 1621 and 1838. Although it lost its
original function, visitors from our country
have to see this historical building.

3. Rialto Bridge and Markets

This building that is almost 400 years old is
situated on the Big Canal, and connects San
Marco and San Polo regions to one another.
From this oldest bridge of Venice you can watch
the canal and boats and environment. You can
buy local products from the market at San Polo
side of the bridge and have enjoyable walks.

si, gene San Marco Bazilikasi'nin i¢inde bulunan
iki tane hazine (Bunlardan birincisinin adi Pala
d’Oro, ikincisinin ad1 ise San Marco’nun Hazine-
si), Meydan’in bir kenarini olusturan Correr Mii-
zesi, diger bir kenarini olusturan Ulusal Arkeoloji
Mizesi ve kendi igerisinde miistakil bir meydan
da barindiran Diikalar Sarayi. Her ne kadar San
Marco Meydani'nda yer almasa bile Diikalar
Sarayi'ndan Diikalik Hapishanesi'ne, I¢ Cekme
Kopriisit manasina gelen meshur Ponte dei Sos-
piri ile gecilebilir.

2. Fondaco dei Turchi

1923 yilinda Doga Tarihi Miizesine doéniistiirii-
len bu mekan bizim tarihimiz agisindan &zellikle
anlamlidir. 1621-1838 yillan arasinda Osmanli
tebasindan tiiccarlarin Venedik’'e geldikleri za-
man konaklayabildikleri yer burasidir. Her ne ka-
dar orijinal islevini gérmese bile bu tarihi yapiy1
uilkemizden gidenlerin kesinlikle gdérmesi gerek-
mektedir.

3. Rialto Képriisii ve Pazarlari

Yaklagik 400 yillik olan bu yap1 Biiyiik Kanal iize-
rinde bulunmakta ve San Marco ile San Polo bol-
gelerini birbirine baglamaktadir. Venedik’in bu en
eski kopriisii tizerinde kanali ve su tasitlarini ay-
rica ¢evreyi doya doya izleyebilirsiniz. Képriiniin
San Polo tarafinda bulunan bu pazarin tezgahla-
rindan yerel riinleri satin alip, keyifli gezintiler
yapabilirsiniz.

4. Venedik’in Diger Onemli Meydanlari
Venedik’in ikinci biiyiikk meydani olan Campo San
Polo, Campo Santa Margherita, Campo San Stin,
Campo Santa Stefano, Campo San Maurizio, Cam-
po San Geremia ve Campo Manin.

5. Venedik’in Onemli Kiliseleri

Santa Maria della Salute Bazilikasi, Santa Maria
Gloriosa dei Frari Bazilikasi, Santa Maria del Gig-
lio Kilisesi, Santa Maria Formosa Kilisesi, Santa
Maria dei Miracoli Kilisesi, San Giovanni Elemo-
sinario Kilisesi, San Polo Kilisesi, San Giacomo
dall’Orio Kilisesi, San Stae Kilisesi, Sant’Alvise
Kilisesi, San Pietro di Castello Kilisesi, Santissi-
mo Redentore Kilisesi, Santa Maria del Rosario
Kilisesi, San Sebastiano Kilisesi ve San Giobbe
Kilisesi.

6. Murano ve Burano ile Diger Cevre Adalar
Venedik’e bagli olan ve deniz yoluyla gidilmesi
gereken birka¢ tane de cevre ada bulunmakta-

4. Other Important Squares of Venice
Campo San Polo, the second biggest square
in Venice; Campo Santa Margherita; Campo
San Stin; Campo Santa Stefano; Campo San
Maurizio; Campo San Geremia and Campo

Manin.

5. Important Churches of Venice

Santa Maria della Salute Basilica, Santa Maria
Gloriosa dei Frari Basilica, Santa Maria del
Giglio Church, Santa Maria Formosa Church,
Santa Maria dei Miracoli Church, San Giovanni
Elemosinario Church, San Polo Church, San
Giacomo dall’Orio Church, San Stae Church,
Sant’Alvise Church, San Pietro di Castello
Church, Santissimo Redentore Church, Santa
Maria del Rosario Church, San Sebastiano
Church and San Giobbe Church.

6. Murano and Burano and the Other
Isles Around

There are a few other isles within Venice and
worth seeing. Particularly Murano known with
glass works is quite close and a land of peace
worth visiting. You can choose Burano for the
masks that you would want to wear during
Venice festival. You can buy all sorts of masks
there for cheaper than in Venice.

7. Gondola Joy

Gondolas, the indispensable parts of Venice,
are nor used only for tourism purposes. With
around 400 gondolas within the city, you can
have a pleasant canal tour. For a short tour in
gondolas serving maximum G people, you pay
90 Euros and for the long tour 120 Euros. For
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dir. Ozellikle cam is¢iligiyle tinlii Murano ol-
dukca yakinda bulunmaktadir ve kesinlikle go-
riilmesi gereken bir huzur beldesidir. Venedik
festivalinde takmak isteyeceginiz maskeler icin
ise Burano’'yu tercih edebilirsiniz. Venedik'ten
olduk¢a ucuza binbir ¢esit maskeyi buradan sa-
tin alabilirsiniz.

7. Gondol Sefasi

Venedik’'in vazgecilmezi gondollar artik sadece
turistik amacli kullaniliyor. Sehirdeki yakla-
sik 400 gondolla oldukga keyifli bir kanal turu
yapabilirsiniz. Azami 6’sar kisinin binebildigi
gondollar ile yapilacak bir kisa tur i¢in yakla-
sik 90 Euro, uzun tur icin ise gene yaklasik 120
Euro’luk bir iicret édilyorsunuz. Fiyatlarin hi¢
de az olmadig1 bu turlar icin Tirk usuli pazar-
lik etmekten ¢ekinmeyin...

8. Venedik’teki Onemli Miizeler

flging merdivenleriyle meghur olan bir bina
Palazzo Contarini del Bovolo, 18. yiizyil Vene-
dik’inin yasam tarzini aksettiren Ca’Rezzonico
Miizesi, Kostiim ve Kumas Tarihi Miizesi olarak
cevrilebilecek Palazzo Mocenigo, Venedik'in
Modern Sanatlar Miizesi Galleria Internazi-
onale d’Arte Moderna, Asya Sanatlari konu-
lu bir miize olan Museo D’Arte Orientale, bir
resim ve heykel miizesi olan Galleria Giorgio
Franchetti alla Ca’ d’'Oro ve Venedik Giizel
Sanatlar Akademisi'nin galerisi olan Gallerie
dell’Accademia basta gelen Ornekler arasinda
sayilabilir.

Venedik’in gezilmesi
sart olan yerlerini
belirttikten sonra
cok onemli bir
hususa dikkatlerinizi
cekmek isteriz...

Venedik, yiiriiyerek gezilebilen ve kesfedilebilen
bir sehir olmasi sebebiyle kendinizi sokaklarina
haritasiz ve rehbersiz bir sekilde birakmanizi
tavsiye ederiz. Nereden ne ¢ikacagl, nasil bir gii-
zellikle kargilagabileceginiz hic belli olmaz. Ozel-
likle Subat ayinda diizenlenen karnaval vaktinde
bu sehir tam bir masal diinyasina dénisiiyor.
Maskenizi alin ve coskuya katilin. Sanat severler

these tours with no less prices, do not hesitate to
use your Turkish bargaining skills...

8. Important Museums in Venice
Palazzo Contarini del Bovolo, a building known
with its interesting stairs; Ca’Rezzonico Museum
reflecing the life style in 18th century Venice;
Palazzo Mocenigo, which can be translated
as Museum of Costume and Fabric History;
Galleria Internazionale d’Arte Moderna, the
Venice’s Modern Art Museum; Museo D’Arte
Orientale, a museum for Asian arts; Galleria
Giorgio Franchetti alla Ca’ d’Oro, a museum
of paintings an sculptures; and Gallerie
dell’Accademia, the gallery of Venice Fine Arts
Academy are the most prominent ones.

After stating must-see

places in Venice, we would
like to draw your attention
to a very important issue...

Because it is a city to be discovered on foot,
we recommend you to throw yourself on the
streets without any map or guide. You can
never know what to see where and what kind
of beauties you could face. Particularly during
the carnival in February, the cit turns into a
real world of fairytales. Grab your mask and
join the joy. Another reminder for the art lovers:

icin bir hatirlatma daha yapmanin lizumu var.
Venedik Bienali yilda iki kez diizenlenmekte olan
¢ok ciddi bir organizasyondur. Sanat bienali iki
yil arayla tek sayiyla biten yillarda yapilirken mi-
marlik bienali ¢ift sayili yillarda yapilmaktadir.

Sehrin kokusu, havasi,
suyu, sesi, enerjisi ve
dokununca tende biraktig:
hissinin damaginizda

da ayni giizel tatlar1
birakmasi dileklerimizle...

Son olarak Venedik’teki yeme icme kiiltiiriiniin
klasik bir Italyan lokantasi meniisiinden olustu-
gu soylenebilir. Aslinda bizlere oldukca tanidik
gelecektir. Gene de meshur Italyan ickisi Belli-
ni ve Venedik’e has bir lezzet olan Spritz’'i dene-
meniz tavsiye olunur. Bilindik lokanta ve barla-
rin isimlerini vermenin, hem bunlarin isimle-
rine ulagilabilirliginin kolaylig1 acisindan hem
de kisisel tercihler s6z konusu oldugu zaman
yanlis yodnlendirmelerin seyyahlarimizi iizme
potansiyeli tasidigindan otiirti, gereksiz oldugu
kanaatindeyiz. Onun yerine seyyahlarimizin se-
hirde 6zgiirce dolanmalari ve ara sokaklara dahi
girerek lezzet Kesifleri yapmalarini oneririz.
Emin olun ¢ok daha iyi sonuclar alacaksinizdir.

Venice Biennale is a serious organization held
in every two years. While the art biennale
is held in years ending with odd numbers,
architecture biennale is held those ending with
even numbers.

Wish that the city’s odor,
air, water, sound, energy
and the feeling it lefts on
the skin leave the same
tastes in your palate...

Lastly, dining and wining culture in Venice
can be told to consist of a classical Italian
restaurant’s menu. In fact, it is quite familiar
for us. However, it is recommended to you to
taste Bellini, the famous Italian drink and
Spritz, a taste specific to Venice. We think that
giving the names of well known restaurants
and bars is unnecessary as it is easy to get
these names and wrong referrals may upset our
travelers, when it comes to personal choices.
Instead, we recommend to our travelers to
wander around in the city freely and discover
new tastes in the narrow streets. You will get
better results for sure.

Venedik
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Mozambik Cumhuriyeti
Republic of Mozambique

Yaklasik olarak Tiirkiye kadar bir yiizélci-
miine sahip olan Mozambik, 25 Haziran 1975
tarihinde bagimsizligini ilan etmistir. Yak-
lasik bes yiiz y1l boyunca Portekiz somiirge-
si olarak kalmigstir. Bagimsizlik siireci 1962
yilinda FRELIMO yani Mozambik Kurtulus
Cephesi’nin kurulmas: ile baslamigtir. Por-
tekiz somiirgesi sona erdigi zaman Mozam-
bik Kurtulus Cephesi Sosyalist bir Mozambik
Cumhuriyeti kurmustur. Kuruldugu zaman
Mozambik Halk Cumhuriyeti adini alan iilke,
1986 yilinda FRELIMO liderinin bir ucak ka-
zasinda 6lmesi ile sarsilmistir. Bu hadiseden

With an area close to Turkey’s, Mozambique
declared its independence on June 25th, 1975,

until when it was a Portuguese colony for

almost five centuries. The independence process =

was launched with the formation of FRELIMO,
Mozambique Liberation Front, in 1962.
When Portuguese rule ended the Mozambique
Liberation Front established a socialist
Mozambique Republic. The country, which was
renamed as People’s Republic of Mozambique,
suffered a trauma when the FRELIMO leader

died in a plane crash in 1986. After this incident L
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sonra FRELIMO’daki Marksist kanat iyice
gi¢clenmis ve iilkede hakim konuma gelmis-
tir. Bunun neticesinde endiistri tamamen
kamulastirilmis ve tarimsal tretim koopera-
tifleri kurulmustur. Biitiin bunlarin haricinde
1976 yilinda dis iilkelerin destegi ile kurulan
RENAMO yani Mozambik Ulusal Direnig’i ta-
rih sahnesine ¢ikmistir. FRELIMO ile RENA-
MO arasinda on alt1 y1l boyunca cok biiyiik
capta bir i¢ savas sirmiistiir. En nihayetinde
1990 yilinda i¢ savas sona ermis ve ilke ¢ok
partili yapiya adim atmistir. Giiniimiizde Mo-
zambik siyasi arenasinda yaklasik yirmi parti
yer almaktadir. Fakat iclerinden sadece FRE-
LIMO ve RENAMO’nun ciddi agirlig1 vardir.

2013 yil1 verilerine gore iilke niiffusu yakla-
sik olarak yirmidért milyondur. Ulkenin ne-
redeyse tamamini Afrika’nin yerli halk: olan
Bantu etnik toplulugu olusturmaktadir. Ban-
tular haricinde Portekizlilerin basi ¢ektigi kii-
ciik bir Avrupal1 azinlik ile birlikte bir miktar
da Cinli ve Hintli yasamaktadir. Bantular ise

the Marxist fraction of FRELIMO gained
power and began to dominate the country. As
a result, industry was totally nationalised
and agricultural production cooperatives were
established. In addition to all of the foregoing
RENAMO, Mozambique National Resistance
came to the stage of history which was founded
in 1976 with foreign support. A massive civil
war went on for sixteen years between FRELIMO
and RENAMO. Finally the civil war came to an
end in 1990 and the country assumed a dual-
party structure. Today some twenty parties
exist in the political arena of Mozambique, but
only two of them, FRELIMO and RENAMO are

heavyweight.

According to 2013 data the population of the
country is approximately twenty-four million.
Almost the entire population is an African
indigenous ethnicity, namely Bantu. Apart from

the bantu, there is a small European minority

Mozambik
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%40 oraninda Makua, %21 oraninda Tsonga,
%12 oraninda Yao, %11 oraninda Makonde,
%7 oraninda Svahili, %4 oraninda Cheva ve
%3 oraninda Shona kabilelerine ayrilmakta-
dir. Her ne kadar iilkenin resmi dili Portekiz-
ce olsa da onun yani sira iilkede kirka yakin
farkli dil ve leh¢e konusulmaktadir. Nifusun
sadece yaris1 Portekizce konusabilmektedir
ve bu dilin gittikce énemi azalmaktadir. Ulke
dini yap1 olarak da oldukea karigiktir. %56’s1-
nin Hiristiyan oldugu iilke de Katolik niifu-
sun orani %28 civarindadir. Farkli Hiristiyan
mezheblerinin yani sira yaklasik %18’lik bir
miisliman niifusta tilkede mevcuttur.

Afrika’nin giiney dogusunda yer alan {ilke-
nin dogusunu tamamen Hint Okyanusu kap-
lamaktadir. Kuzeyinde Tanzanya, Malavi ve
Zambiya, batisinda Zimbabve ve Giiney Afri-
ka Cumbhuriyeti yer almaktadir. Giiney sinir1
da gene Giiney Afrika Cumhuriyeti ile Svazi-
land ¢izmektedir.

llginctir ki iilkenin adinin giiniimiizde de
Mozambik’e bagli olan Mozambik Adasi’na
ilk gelen ve daha sonra yoneticisi olan ve
buraya adini veren Arap seyhi Musa Ben
Mbiki'den geldigi diisiiniilmektedir. Ulke
idari olarak Cabo Delgado, Gaza, Inhambane,
Manica, Baskent, Maputo, Nampula, Niassa,
Sofala, Tete ve Zambezia isimli on bir bolge-
ye ayrilmis durumdadir.

dominated by the Portuguese and some Chinese
and Indian communities. Bantus, on the other
hand, are composed of a variety of tribes such
as Makua (40%), Tsonga (21%), Yao (12%),
Makonde (11%), Svahili (7%), Cheva (4%) and
Shona (3%). Although the official language of
Mozambique is Portuguese, some 40 different
languages and dialects are spoken in the
country. Only half of the population can speak
Portuguese and the importance of this language
is on the decline. The religious makeup of the
country is also diverse. 56% of the population is
Christian, half of which is Catholic. In addition
to other Christian churches, there is an 18%

Muslim community in the country.

The country is located in the southeast of Africa,
and Indian Ocean covers its entire east coast.
It is bordered with Tanzania, Malawi and
Zambia to the north; neighbours with Zimbabwe
and Republic of South Africa to the west, and
Swaziland and Republic of South Africa to the

south.

It is interesting to know that the country is
believed to be named after Arab sheikh Musa Ben
Mbiki, who is the first to come to Mozambique
island, which is under Mozambique rule today.
He later became the governor of the island. The
country is divided into eleven administrative
regions namely Cabo Delgado, Gaza, Inhambane,
Manica, Capital, Maputo, Nampula, Niassa,
Sofala, Tete and Zambezia.

Tropical climate prevails in Mozambique
depending on its location. Unlike the case in
Turkey, there are only two seasons in a year;
a dry season and a rainy, actually excessively
rainy season. Almost all the rainfall is between
October and March. The slightly dry season
begins in April and continues until September.
In this period the Mozambique warm current
which goes from the equator to the south is very
impactful. As a result of these currents an ideal
temperature of 19°C is preserved at the coastline
of Mozambique. The tourism potential of the
country owes much to this ideal temperature as

well as its long beaches.

Mozambik’te bulundugu yer itibariyle tro-
pikal iklim hiikiim siirer. Bizim yasadigimiz
durumdan oldukg¢a farkli olarak yilda sadece
iki mevsim goriillmektedir. Bunlardan birisi
kurak digeri ise yagisli ve hatta asir1 yagis-
I1 olanidir. Yillik yagisin neredeyse tamami
Ekim ayindan Mart aymna kadar durmadan
devam eden yagislar neticesinde yeryiiziine
iner. Hafif kurak olan diger mevsim ise Nisan
ayindan Eyliil ayina kadar devam etmektedir.
Bu donemde, ekvatordan giineye dogru akan
Mozambik sicak su akintisi oldukga etkilidir.
Bu akintilar neticesinde Mozambik kiyilarin-
da 19°C’lik ideal bir sicaklik ortalamasi tuttu-
rulur. Ulkenin turizm potansiyelinin altinda
da bu ideal sicaklik ve uzun sahilleri vardir.

Tiirkiye — Mozambik iliskileri

Tirkiye ve Mozambik arasindaki iligkiler
uzun yillar boyunca sinirli kalmigtir. iki iilke
arasindaki iktisadi ve ideolojik farklar bu iki-
i iliskilerin sinirli kalmasinin ana nedeni
olmustur. Fakat son yillarda digisleri bakan-
ligimizin verdigi bilgilere nazaran Tirkiye
Cumbhuriyeti’'nin bir takim adimlar attigini
gorebilmekteyiz. Bu girisimler neticesinde
2011 yilh Mart ayinda Maputo’da Biyiikelci-
lik a¢ilmistir. Bu hadisenin iki tilkenin arasin-
daki iligkilerin geligsmesi yoniinde 6nemli bir
adim teskil ettigini soyleyebiliriz. Biitiin bun-
lara ragmen tilkemizle Mozambik arasinda
heniiz imzalanmis herhangi bir ikili anlagma
bulunmamaktadir. Bununla birlikte, iki iilke
arasindaki iligkilerin hukuki zemininin kurul-
mas1 amaclyla basta ekonomik olmak iizere,
her alanda anlasmalarin imzalanmasi igin
calismalar siirdirilmektedir. Mozambik'le
olan ticaret hacmimiz 2013 yil1 itibariy-
le 100,4 milyon dolara ulagmistir. Tirkiye
Mozambik’e, tagkémiirii katrani, ham petrol
drtinleri, ucucu yaglar, elektrikli makineler,
demir ve celik ihra¢ etmekte, bu iilkeden su-
sam, tiitiin ve tagskdmiiril ithal etmektedir.

Mozambik Hakkinda Genel iktisadi Bilgiler
Diinya'nin diigiik gelirli iilkelerinden birisi
olan Mozambik, bunun aksine zengin dogal
kaynaklara sahiptir. Mozambik, 1990 yilinda
yapilan Anayasa degisikligi ile pazar ekono-
misini benimsemis, yatirim ortaminin iyiles-
tirilmesi ve ekonomik altyapisinin yeniden
insasl gayreti icerisine girmistir. Bunlarin

Relations between Turkey and
Mozambique
The relations between Turkey and Mozambique

remained limited for a long time, for which
economic and ideological differences between
the two countries are to be held accountable.
However, according to the information provided
by the Turkish Ministry of Foreign Affairs, it
can be seen that Republic of Turkey has been
taking some steps. As a result of these attempts,
an embassy was opened in Maputo in March
2011. It can be said that this incident represents
and essential step towards development of
relations between two countries. Despite all
these efforts, no bilateral agreements have been
concluded between Turkey and Mozambique,
but much endeavour is invested in signing
agreements in all fields, especially economy, so
that legal foundations can be laid for relations
between the two countries. Trade figures with
Mozambique reached 100.4 million USDs as of
2013. Turkey exports hard coal tar, crude oil
products, volatile oils, electrical machinery, iron
and steel to Mozambique and imports sesame,

tobacco and hard coal.

General economic data on Mozambique
As a contradiction to its ranking as one of the
relatively low income countries of the world,
Mozambique has abundant natural resources.

In 1990 Mozambique adopted market economy

Mozambik
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sonucu olarak, Mozambik ekonomisi hizla
biytumekte olup, gecen on yilda ortalama
%8’lik bir biiyiime hizini yakalamigtir. Mo-
zambik; Zambiya, Zimbabve, Botsvana liman-
lariyla, Giney Afrika Cumhuriyeti’nin kuzey
kisminin denizle baglantisini saglayan bir
tilke konumundadir. Bu nedenle, iilkede bu-
lunan limanlar, ekonomik bakimdan biiyiik
o6nem tasimaktadir. Aslinda tarima oldukg¢a
elverigli bir iilke olmasina ragmen bunun
sadece %5’inde tarim yapilabilmektedir. Ul-
kenin dogal =zenginliklerini, hidroelektrik
enerji, komiir, dogalgaz, titanyum cevheri,
tantalin, grafit, demir cevheri ve yar1 degerli
taslar olusturmaktadir. Baslica ihrag¢ kalemle-
rini ise pamuk, kaju fistig1, sekerkamisi, cay,
misir, hindistancevizi, narenciye ve tropik
meyveler, patates, kereste, sigir ve kiimes
hayvanlari, kimyasal madde, aliiminyum, do-
galgaz ve karides olusturmaktadir. ithalat
kalemleri ise makine ve techizat, arag, yakit,
kimyasal maddeler, metal iriinleri, gida ve
tekstil dirtinlerinden olugmaktadir. Mozambik
Cumhuriyeti’'nin Yatirimlar: Tegvik Merkezi
(CPI) tarafindan 19 Eylil 2012 tarihinde ya-
pilan agiklamaya goére, 2012 yilinin ilk yari-
sinda toplam bes proje ve yiiz on alti1 milyon
dolarlik bir ortak girisimle Mozambik'e ya-
tirim yapan en fazla sirket Portekiz menseli
olmaktadir. Ac¢iklamaya gore, Giiney Afrika
Cumhuriyeti ve Mauritius, elli alt1 milyon
dolarlik ve otuz milyon dolarlik yatirimlarla
ikinci ve Uclincil sirada gelmekte olup, dor-
diincii sirada yirmi dort milyon dolar top-
lam degere sahip olan yedi projeyle Cin yer

with a constitutional amendment and spread
on effort to improve investment environment
and economic infrastructure. As a result,
Mozambique economy is still growing, which
reached some 8% on average in the last decade.
Mozambique provides access to sea for Zambia,
Zimbabwe, Botswana ports and the north
portion of Republic of South Africa. For this
reason the ports of the country bear considerable
importance in terms of economy. Despite
the fact that the country is convenient for
agriculture, only 5% of the terrain is cultivated.
The natural resources of the country are hydro-
electrical power, coal, natural gas, titanium
ore, tantaline, graphite, iron ore and semi-
precious stones. Its major items of export are
cotton, cashew, sugar cane, tea, corn, coconut,
citrus and tropical fruits, potato, lumber, cattle
and poultry, chemical materials, aluminium,
natural gas and shrimps. Its major import
items are machinery and appliances, vehicles,
fuel, chemical materials, metal products,
food and textile products. According to the 19
September 2012 dated press release of Centre
for Promoting Investments (CPI) of the Republic
of Mozambique, the Portuguese firms rank the
first in terms of investment in the first half of
2012 with five projects worth 116 million USDs
of joint ventures. The release also explains
that South Africa and Mauritius come second
and third with 56 million USDs and 30 million
USDs, relatively. China ranks fourth with seven

almaktadir. 2.500 kilometrelik sahil seridine
sahip Mozambik’te, ayrica biiyiik bir turizm
potansiyeli bulunmaktadir.

projects worth 24 million USDs. Mozambique
also enjoys a huge potential for tourism with its

2500 kilometres long coastline.

Mozambik Ticari Yapis1 Hakkinda Tablolar / Tables related to the trade figures of Mozambique
Mozambik’in D1s Ticareti (Mal Ve Hizmetler) (Milyar Abd Dolar1) / External trade of Mozambique (goods and services) (billion USDs)

Years Exports Imports Trading Volume Trade Balance
Years Exports Imports Trading Volume Trade Balance
2008 2,6 4 6,6 -1,4
2009 2,1 3,7 5,8 -1,6
2010 2,2 3,5 5,7 -1,3
2011 3,6 6,3 9,9 -2,7
2012 3,4 6,1 9,5 -2,7

Baslica ihracat Partnerleri:

- Giiney Afrika Cumhuriyeti: % 30,9
- Belgika: % 12,8

- Cin: % 9

- ftalya: % 7,8

Baslica ithalat Partnerleri:

- Ispanya: % 6,2

- Hindistan: % 5,6

- Glney Afrika Cumhuriyeti: % 30,7
- Cin: % 12,2

- Hindistan: % 11,4

- ABD: % 5,1

- Portekiz: % 4,8

- Avustralya: % 4,4

Major export partners:

- Republic of South Africa: 30.9%
- Belgium: 12.8%

- China: 9%

- Italy: 7.8%

Major import partners:

- Spain: 6.2%

- India: 5.6%

- Republic of South Africa: 30.7%
- China: 12.2%

- India: 11.4%

- USA: 5.1%

- Portugal: 4.8%

- Australia: 4.4%

Yillar Tiirkiye’nin fhracat1i - Tiirkiye’nin ithalat1 - Ticaret Hacmi - Ticaret Dengesi
Years Turkey’s exports - Turkey’s imports -Trading volume - Trading balance
2006 8,5 14,2 22,7 -5,7

2007 14,9 18,4 33,3 -3,5

2008 18,4 10,7 29,1 7.7

2009 244 66,1 90,5 -41,7

2010 46 43,3 89,3 2,7

2011 102,5 71 173,5 31,5

2012 36,3 156,3 192,6 -120,-
2012 Ocak/Temmuz 21,8 63,7 85,5 41,9

2013 Ocak/Temmuz 23,3 35,4 58,7 -12,1

Mozambik Cumhuriyeti ile ilgili Diplo-
matik Bilgiler

Tirkiye ve Mozambik arasinda Vize Muafi-
yet Anlagsmasi bulunmamaktadir. Dolayisiyla,
Turk vatandaslarinin Mozambik’e giriste vize
almalar1 gerekmektedir. Mozambik’in yurtdi-
sindaki Biyiikelgiliklerinden giris vizesi ali-
nabilecegi gibi, Maputo havalimaninda da 84
ABD Dolar1 karsilig1 giris vizesi almak miim-

Diplomatic information for the Republic
of Mozambique

There is no visa waiver agreement between

Turkey

and Mozambique. Thus,

Turkish

citizens have to obtain a visa when entering

Mozambique. The entry visa can be obtained

from embassies of Mozambique abroad; it can

also be received for 84 USDs at Maputo airport.
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kiindiir. Mozambik’e seyahat edecekler i¢in The visa regime for those who intend to travel in

Mozambik vize rejimi su sekildedir: Mozambique is as follows:
-Mozambik'in iilkemizde vize vermeye yet- -As there are no representatives of Mozambique
kili temsilciligi bulunmadigindan, vatan-

in Turkey which is authorised for granting visa,
daglarimizin vize talepleri i¢in Mozambik’in Turkish citizens have to apply to Rome Embassy
Adres: Via FlhpposCorru;lonl 14, 001952R0ma Address: Via Filippo Corridoni 14, 00195/Roma
Telefon: (06) - 37514675 Faks: (06) 37514699 ) 1 6. (06) - 37514675 Fax: (06) 37514699 '
E-posta: consolato@ambasciatamozambico.it . . .
E-mail: consolato@ambasciatamozambico.it [

Tirkiye'ye akredite Roma Biyiikelciligine  r nrozambique, which is accredited to Turkey.
basvurmalar1 gerekmektedir. Mozambik’in The

Roma Biiytiikelciligi iletisim bilgileri:

Mozambik’e seyahat etmek isteyen vatandas-

larimiz, sadece turizm amacl tek girisli vize-

lerini Mozambik sinir kapilarindan da alabil-
mektedirler. Bunun ic¢in, ziyaretcilerin en az
alt1 ay gegerliligi olan ve birka¢ bos sayfasi
bulunan bir pasaporta sahip olmalari, bir ya-
kinin davet mektubunu veya otel rezervasyo-
nu olduguna dair bir belgeyi, ucakla geldik- as well as a letter of invitation from a connate :
leri takdirde déniis biletlerini ibraz etmeleri or a document revealing hotel reservation, and I &
gerekmektedir. Bu sartlar1 yerine getirdikle- return tickets if they arrive on plane. Provided
ri takdirde, Mozambik makamlarinin da uy- that they meet these requirements, Turkish

gun gormesi halinde, vatandaslarimiz turizm citizens can receive tourist visas at the border if
amacl: vizelerini sinirdan alabilirler. Mozambique authorities approve.

communication information for Rome
Embassy of Mozambique is as follows:

Turkish citizens who wish to travel to
Mozambique can also obtain their touristic
single-entry  visas at border gates in
Mozambique. For this purpose, the visitors have
to possess a passport with some blank pages
which is valid for minimum six more months,

L,
L - g Ty

Mozambik Cumhuriyeti Ankara Fahri Konsoloslugu Tiirkiye Cumhuriyeti Maputo Biiyiikel¢iligi
Mozambique Republic Ankara Honorary Counsellor Republic of Turkey Embassy of Maputo

Adres / Address: Cinnah Caddesi, Kirkpinar Sokak, No: 9, Adres / Address: Av Marginal, 3901, Maputo
Cankaya / ANKARA Telefon / Telephone: +258 21 494 122, +258 21 494 123, +258 21 ]
Telefon / Telephone: (312) 441 69 81 483 686, +258 21 494 128

Faks / Fax: (312) 441 63 17 Faks / Fax: +258 21 494 124 - y -. E " d
E - Posta / E-mail: yusufkaya@iskaya.com.tr E - Posta / E-mail: embassy.maputo@mfa.gov.tr As DFT‘ we pdeUEE fESI-h!gh qLEE]I_t}\" and efficient solutions for dust pruhlems EIFEI'IETICEC' at

Gorev Bolgesi: Tiim Titrkiye / Area of duty: Entire Turkey Hanumefendi / Ms. Aylin Tashan industrial facilities using cutting edge tecnology. Also, we provide the fastest service in terms
Bay /:Mr. Yusuf Kaya Biytkelgi / Ambassador of engineering, material and equipment supply, production, installation and filter maintenance

Fahri Konsolos / Honorary Counsellor : f y ;
with our extensive product scope that focuses on industrial dust collection equipment.
FOTOGRAFLAR / PHOTOGRAPHIES: en.wikipedia.org, gettravelling.co.za, 4photos.net, www.multita.info, hu.wikipedia.org

Mutlukent Mah. 1987 Sk. No:6 Beysukent / Ankara P: 009031247332 38/39 F:0090312473 3240




Celebrating more than 2,500 references for rotor weighfeeder Plister™ DRW:

With the patented rotor weighfeeder technology, accuracy, constancy and know-how
FLSmidth Pfister made it to the market leader in dosing of pulverised coal in cement
manufacturing. Thank you to all our valued clients!

See here how Pfister® rotor weighfeeders wark.
sales@flsmidthpfister.com
**X¥ ¢ FLSmidth Pfister GmbH | Germany

www.fismidthpfister.com
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