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ETKINLIK HAKKINDA m S

14.TCMB Uluslararasi Teknik Seminer & Sergisi

10-13 Ekim 2017
Kaya Palazzo Golf Resort & Spa, Belek, Antalya

1987 yilindan bu yana her 2 yilda bir diizenlenen Teknik Seminerlerin amaci, gimento sektoriine
yeni teknoloji, hizmet, sistem ve driin geligtiren yerli ve yabanci firmalarin, alanlarinda
gelistirdikleri teknolojileri ¢imento dreticilerine tanitmalarina imkan vermek, yoneticilerin
sektord ilgilendiren yeni gelismeleri takip etmelerine yardimci olmak ve igletmeleri igin
dustndikleri yatinmlar konusunda karsilagtirma ortami saglamakr.

Ana tema: Tutumlu inovasyon

Alternatif Yakit ve Hammadde Kullanimi

Enerji ve Maliyet Optimizasyonu

Yenilenebilir Enerji Kullanimi

ile sektori ilgilendiren diger tum konular yer alacaktir.
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14.TCMB International Technical Seminar & Exhibition

10-13 October 2017
Kaya Palazzo Golf Resort & Spa, Belek, Antalya/ Turkey

14" TGMB International Technical Seminar and Exhibition, organized traditionally every two
years since 1987 is open for both national and international delegates from the cement
industry, service and technology providers.

The event is important for the manufacturers to follow up the recent developments and
implementations in the cement sector while creating an opportunity for the participants to
consider new investments and having a chance to benchmark their business.

Main Theme: Frugal Innovation
Frugal Innovation: A way that companies can create high-quality products with limited resources.

Sub-themes are:

Using of Alternative Fuel and Alternative Raw Material
Energy Optimization

Use of Renewable Energy

and all topics related to sector
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BILDIRi OZETLERI m T

ERSEL Agir Makine San. ve Tic. A.S.

ERSEL; Diinya Kalitesinde Tiirk Markas!
Selahattin Giilbeyaz, Genel Miidiir

Ersel Agir Makine; 1987 yilinda kurulmustur. 54.000 m2 agik, 35.000 m? kapali alan izer-
inde faaliyetlerini strdirmektedir.

160 calisani ile gimento, maden, savunma , enerji, gemi /off-shore ve genel makina
sanayilerinde faaliyet gostermektedir.

Ersel Agir Makine Sanayi, her gecen giin kurdugu yeni anahtar teslim tesisler ve yaptigi
makina-ekipman satilari ile global marka bilinirligini artirmakta, i¢ ve dis pazarda yerini
saglamlastirmaktadir.

Gala Yemedi Sponsoru
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ERSEL Agir Makine San. ve Tic. A.S.

ERSEL; World Class Turkish Brand
Selahattin Giilbeyaz, General Manager

Ersel Agir Makine; founded in 1987. Continues its activities on 54.000 m? open, 35.000 n?
closed area.

Serving in cement, mining, defense, energy, ship / offshore and general machinery indus-
tries with its 160 employees.

Ersel Agir Makine, increases its global brand awareness with the overseas sales of the turn
key plants, machines and equipments and strengthens its position in the both domestic
and international markets.

Gala Dinner Sponsor
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GCP APPLIED TECHNOLOGIES

Kimyasal Katkili Yiiksek Performansli VRM'ler: Operasyonel Faydalari ve
On Hidrotasyon Kontrolii
Joshua Detellis, ABD Ar-Ge Miidiirii

Dik valsli degirmenlerin (VRM’ler) bilyall dedirmenlere kiyasla avantajlar, daha yiksek enerji
verimliligi (ton basina daha distik kWh), hizli tepki sireleri, daha kiiguk fabrika ayak izi ve daha
diistik aginma oranlarini da dahil olmak dzere gimento endustrisi tarafindan iyi bilinmektedir.
Bununla birlikte, bu degirmenlerin gelistiriimis enerji verimliligi ayrica tipik olarak 70-90°C arasi
diisik calistirma sicakliklaryla da sonuglanir. Titresimlerin kontrolii igin nispeten distik sicaklik ve
kasith su enjeksiyonu (genellikle devir daim proses gazlari ve nemli ham maddelerin kullaniimasi
ile birlegince), 6n hidrotasyon olugsumu lehine olarak nihai gimento kalitesi icin tehlikeli bir
kombinasyona neden olur.

Cimento on hidrotasyonu, silodaki topaklanmalarin olusumunun yani sira daha diisiik basing
mukavemetine ve gecikmis priz siirelerine yol agabilir.

On hidrotasyon yoluyla ¢imento Kalitesindeki kayip endiistri tarafindan iyi bilinmekle birlikte,
VRM’lerin galigmast ile olan iligkisi heniiz tam olarak anlasilamamigtir. Aslinda, VRM'lerin spesifik
calisma ozellikleri, gimentonun 6n hidrotasyon riskini arttinr ve bu nedenle VRM’lerde dretilen
cimentolar, degirmen icerisindeki nem diizgiin bir sekilde yonetilmezse genel kalite ve yiiksek
uretim maliyetleri agisindan 6nemli bir risk ile karsi karglya kalirlar.

Kimyasal katki maddeleri, ayirma iglemini optimize ederek ve gimento pargaciklarinin havasinin
alinmasi iglemini gelistirerek, yatagin sikigmasini destekler, operasyonel stabiliteyi gelistirir ve su
enjeksiyonu ihtiyacini azaltir (bazi durumlarda ortadan kaldirir).

Boylece, kimyasal katki maddeleri VRM’ler igin yalnizca operasyonel agidan degil, ayni zamanda
ozellikle yuksek kaliteli cimentolanin dretimi, 6n hidrotasyon yoluyla performans kaybini azaltmak
veya ortadan kaldirmak igin de gtivenli ve etkili bir ¢ozimdiir.

Bu calisma, VRM’lerde 6n hidrotasyon ve bunun gimento kalitesi tizerindeki sonuglarinin yan
sira kimyasal katki maddeleri vasitasiyla proses kosullarinin iyilestirilmesi ve su enjeksiyonunun
azaltimasi ile ilgili basar 6rneklerini de sunmaktadir.

Acilis Kokteyli Sponsoru
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GCP APPLIED TECHNOLOGIES

High Performance VRMs with Additives: Operational Benefits and Pre-Hydration Control
Joshua Detellis, USA R&D Manager

The advantages of vertical roller mills (VRMs) when compared to ball mills are well known
by the cement industry, including higher energy efficiency (lower kWh per ton), swifter
response times, smaller plant footprint, and reduced wear rates.

However, the improved energy efficiency of these mills also results in lower operating
temperatures, typically between 70-90°C. The relatively low temperature and the deliberate
injection of water to control vibrations (often coupled with the use of recirculated process
gases and moist raw materials) result in a dangerous combination for the final quality of
cement, favoring the occurrence of prehydration.

Cement pre-hydration may lead to lower compressive Strengths and delayed setting times,
as well as to the formation of lumps in the silo.

Although the loss of cement quality by means of prehyadration is well known to the industry,
its association with the operation of VRMSs is yet to be fully understood. In fact, the specific
operating characteristics of VRMs increase the risks of pre-hydration of cement and
therefore cements produced in VRMs face a significant risk of lower overall quality and
higher production costs, if moisture inside the mill is not properly managed.

By optimizing the separation process and improving the de-aeration of cement particles,
chemical additives favor the compaction of the bed, improving operational Stability and
reducing (in some cases eliminating) the need of water injection.

Thus, chemical additives are a safe and effective solution for VRMs, not only from the
operational point of view, but especially for the production of high quality cements, reducing
or eliminating the loss of performance by means of prehydration.

This work presents case studies of prehydration in VRMs and its consequences on cement
quality, as well as success cases in reducing water injection and improving process
conditions by means of chemical additives.

Opening Cocktail Sponsor
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Remsan Refrakter Malzeme San. Tic. A.S.

Refrakter Malzemeler, Yeni Versiyon Refrakter Betonlari Tanitimi ve Refrakterlerin
Aplikasyon Yontemleri
Sarp Kohen, Satig ve Pazarlama

Sunumda bahsedilecek konular asagidaki gibi olacaktr:
Refrakterlerin kisa tarihi;
Gimento Sanayi'nde kullanilan refrakterler
Tasarim / Detay Miihendislik
Uygulama
Uygulama prosediirleri
Dikkat edilmesi gereken noktalar

anta, Dokiiman ve USB Sponsoru
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Remsan Refrakter Malzeme San. Tic. A.S.

Refractory Materials, Innovations in Refractory Concretes and the Application Hints of
Refractories
Sarp Kohen, Sales and Marketing

Brief history of Refractories
Refractories in Cement Industry
Design Engineering of Refractories
Application of Refractories
Application Procedures
Application Hints

Seminar Bags, Documents and USB Sponsor
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ABB

ABB Ability ™
Serkan Oztiirk, icra Kurulu Bagkan Yardimcisi, Robotik ve Hareket Sistemleri

ABB'nin ticari kullamma agtigi endistride onct dijital ¢ozim portfdyi ABB Ability TM , 70
milyondan fazla baglantili cihazi, 70,000 dijital kontrol sistemini, ve 6,000 isletme yazilimini igeren
bir platformdur.

Bulut altyapisina taginmis, endistriyel internet teknoloji platformu olan ABB Ability TM , Microsoft
Azure bulut bilgi islem platformunda galismakta ve misterilerine, is ortaklarina, tedarikgilerine ve
yazihmecilara dijital-endistriyel bir ekosistem sunmaktadir.

Networking Kokteyli Sponsoru
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ABB

ABB Ability ™
Serkan Oztiirk, Vice Chairman of Executive Committee, Robotics and Motion Division

ABB Ability TM, the industry’s leading digital solution portfolio, is a platform that includes installed

base of more than 70m digitally enabled devices, 70.000 digital control systems and 6.000
enterprise software solutions.

A cloud-based industrial internet technology platform ABB Ability TM is a digital-industrial
ecosystem for customers, partners, suppliers and developers leveraging Microsoft Azure.

Networking Cocktail Sponsor
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AYBARS MAKINA

Cimento Fabrikalarinda Konveydr Sistemleri
Mehmet Sahin, Yonetim Kurulu Bagkan Vekili

Turkiye’de genel olarak 3 farkli gimento dretimi yapiimaktadir.

e Gri GCimento

e Beyaz Gimento

e Kalsiyum Aliiminali Gimento

Her gesit igin kullanilan hammadde, yar mamul iiriin (Farin) ve Final tiriin olan Gimento
birbirlerine gore farklidrr,

Bu farklilik nedeni ile kullanilacak Konveyarlerin cinsleri, Dizayn sartlar degisiklik gosterir.
Genel olarak Konveydrleri 3 baglik altinda siniflandirabiliriz.

* Yatay Konveyirler
*  Dikey Konveydrler
*  Acili Konveyorler

Ogle Yemegi Sponsoru
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AYBARS MAKINA

Conveyor Systems Used in Cement Plants
Mehmet Sahin, Vice Chairman of the Board

Cement Plants are producing 3 main type of cement in TURKEY.
Grey Cement
White Cement
Calcium Aluminate Cement
Every type of Cement has different process so their related raw materials, semi products and

final products have onsequently different influences on the equipment. Based thereof the type
and design conditions of conveying systems must be chose according their effect.

Conveying systems can be observed in 3 main part.
Horizontal Conveyors
Vertical Conveyors
Angled Conveyors

Seminar Luncheon Sponsor
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KHD Humboldt Wedag GmbH

KHD’nin Yeni Bulugu PYROREDOX® ile NOx indirgenmesinde Tutumlu Bir Goziim
Norbert Streit, Pyro Ekipmanlan Satig Direktorii

kullanmaktadir. Ancak bu dnitelerin zorlu montaji ve yiksek isletme giderleri cimento Greticilerinin
rekabetciligini azaltmaktadir.

KHD bunlarn géz 6niinde bulundurarak, ikincil NOx indirgenmesinin gereksiz ve pahali dzelliklerini
ortadan kaldirmak icin, petkok gibi distk uguculugu olan yakitlarla da calisan, uygun maliyetli
birincil NOx indirgenme prensibine dayali PYROREDOX® sistemini gelistirdi.

Yeni PYROREDOX® sisteminin ozellikleri:
Gaz halindeki yanma modunda isletme
Firindan gelen NOX'un indirgenmesi
Kalsinatorde yakit-NOx olusumunun disdriilmesi

Gazlastirma islemi nedeniyle diistik uguculugu bulunan yakitlarda da birincil NOx indirgenme
isleminin uygulanabilmesi

KHD diinyadaki ilk PYROREDOX® Kalsinator Teknolojisini, Askale Gimento’nun Van fabrikasinda
kuruyor. Bu pilot proje diinyadaki en temiz kalsinator teknolojisine sahip olacak ve tesisin SNCR
veya SCR teknolojilerini kullanmadan yeni NOx emisyon limitlerine erismesini saglayacaktir. Bu
proje gimento endiistrisine ilk kez Tirkiye’de, TCMB’nin 14. Uluslararasi Teknik Sempozyumun’da
tanitilacakdr.
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KHD Humboldt Wedag GmbH

A Frugal Solution for NOx Reduction with KHD’s New Innovation PYROREDOX
Norbert Streit, Director Sales Pyro-Equipment

Most cement producers today are using SNCR and SCR units for secondary NOx reduction.
However prohibitive installation and operational costs of these units decrease the
competitiveness of cement producers.

With this in mind, KHD developed the PYROREDOX system, a cost-effective solution to eliminate
nonessential and expensive features of secondary NOx reduction, in favor of a primary NOx
Reduction system that also works with low volatile fuels such as petcoke.

The features of this new PYROREDOX system are:
Operation in gasifying combustion mode.
Reduction of NOx coming from the kiln.
Suppression of Fuel-NOx formation in the calciner.

Due to the gasification process, low volatile fuels are also suitable for primary low NOx
operation.

KHD will install the first PYROREDOX Calciner Technology in the world at Askale Cimento’s Van
plant in Turkey. This pilot project will implement the cleanest calciner technology in the world,
and will allow the plant to reach the new NOx emission limits without using Secondary measures
like SNCR or SCR. This project will be presented for the first time to the cement market during
TCMB’s 14th International Technical Seminar in Turkey.
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FLSmidth

Yeni Geligtirilen FLSmidth® JETFLEX® Alev Borusu
Yeni inovatif dzellikler: Dondiiriilebilir Jet Hava Nozullan
Henrik van Deurs, Global Uriin Miidiirii, Alev Borulari

Alternatif yakitlar icin en yiiksek ikame imkani;

Diisiik kaliteye sahip yakitlarda yiiksek performansta yanma

Bagimsiz olarak dondiriilebilen jet hava nozullan sayesinde alev formunun tamamen kontrolii

Yakiti tutma ve kaldirma ozellikleriyle yakitin alev i¢inde bulundugu stirenin artigi
Dondiiriilebilir jet hava nozul tasarimi, birbirinden bagimsiz dénebilen ve yakiti gevreleyen nozullardan
olusmaktadir.

Nozullar déndiirmek, yakit ve proses gerekliliklerine bagh olarak alevin daha dar veya daha genis bir forma
ayarlanmasini saglar. Bu sayede, farkli yakit tipleri ve kalitelerine gore alevin sekillendirilmesinde iyi bir kontrol
imkani sunulur.
Alternatif yakitlar icin geri cekilebilir merkezi kanal

Diisiik kaliteli yakitlarla maksimum ikame oranina ulagmak

JETFLEX® PLUS alev borusu ile radyal hava kanallari ve merkez kanal geri gekilebilir.

Eksenel hava nozullariyla koordine bir gekilde alev borusunun ucunda yakit hizinda 6nemli bir diisiis saglanir.
Bu ozellik, yakitin alev igerisinde gecirecegi sureyi onemli 6lgiide arttinr ve bdylece diistik dereceli yakitiarin
erken tutugmasini saglar.

Yukarida belirtilen yakit kaldirma ozelligiyle birlikte, tam olarak yanmadan malzemeye karisan yakit miktar
en aza indirilir. Bu sayede, JETFLEX® alev borusu yiiksek alternatif yakit ikamesiyle iyi bir alev ve klinker
kalitesinde kontrol imkani sunar.
Alev merkezinde yakit yogunlugu = diigiik emisyon

JETFLEX® alev borusuyla NOx indirgeme
JETFLEX® alev borusu tasarimi, yukarida belirtildigi gibi alevin formunu ayarlamada (stiin kontrol saglayarak
alev borusunun isletme kolayhiginin yani sira, NOx emisyonuyla ilgili olarak da 6nem tasimaktadir. Glinki
optimum denge daima NOx seviyesi de dahil olmak iizere gesitli operasyonel parametrelere baghdir. Bu
sayede mevcut isletme sartlannda NOx emisyonu miimkiin olan en diisik degerlere indirgenebilir.
Dogrusal kati yakit kanah

Tikanikliklar azaltmak, asinmalan disirmek ve kullanilabilirligi artirmak
JETFLEX® alev borusunun dikdortgen kesitli jet hava ve radyal hava nozullarinin kombinasyonunun getirdigi
verimlilikle, geleneksellesen toz yakit girisinde bulunan halkanin ortadan kaldinimasi mamkin kilinmistir.
JETFLEX® alev borusunda toz kati yakitlar veya alternatif yakitlar kesintisiz, dogrusal bir boru tasarimi ile alev
borusu ucuna iletilir. Boylece aginma, bakim ve planlanmamis firnn duruslan azaftilr.
JETFLEX® alev borusunun merkez kanali, mevcut yakit kalitesi ve dozajlama sisteminin uygunluguna bagh
olarak bir veya iki katl yakit borusu ile yapilandinilabilir.
Ortak kati yakit kanal

Diistik yakit ve elektrik maliyeti
Birden fazla kati yakitin ayni anda ayri sevk hatlarinda taginmasi ve enjekte edilmesi firin sistemine kagak hava
girmesine neden olur, boylece yakit tiiketimi artar.
JETFLEX®, komiir, petrokok ve kati alternatif yakitlar gibi goklu yakit kullamiminda, sadece tek bir ortak yakit
kanall kullanma imkani sunar.
Bu sayede, sisteme yakit sevkiyle gelen soguk hava girigini en aza indirgeyerek yakit ve elekirik tiiketimini
iyilegtirir.




ULUSLARARASIINTERNATIONAL

TEKNIKTECHNICAL

SEMINER S EHIAR SEMINAR ABSTRACTS
TCmB 9017

FLSmidth

Introduction to newly launched FLSmidth® JETFLEX® burner
New innovative features: The rotatable jet air nozzle
Henrik van Deurs, Global Product Manager, Burners

Highest possible alternative fuel substitution flexibility by

Superior combustion of lower grade fuels

Full flame forming control due to individually rotatable jet nozzles

Increased fuel retention time due to fuel stop and efficient fuel lift
The rotatable jet air nozzle design consists of a number of individually rotatable nozzles concentrically
surrounding the fuel.
Turning the nozzles allows for adjusting the flame to a narrower or a wider shape depending on fuel and
process requirements. This allows the burner to achieve good flame shaping with a wide variety of fuel types
and qualities.
Retractable center pipe for alternative fuel firing

Achieving maximum low grade fuel substitution
The JETFLEX PLUS burner offers retraction of the swirler and central duct. In combination with the axial air
nozzles this enables a significant drop in fuel velocity in front of the burner. This feature strongly increases
the fuel retention time in the flame and thereby enables early ignition of low grade fuels. In combination with
the fuel lift configuration as noted above, spillage to the charge can be minimized. This allows the JETFLEX
burner to provide superior flame and clinker quality control, with a high alternative fuel substitution.
Fuel rich flame core = Low emissions

NOx reduction with the JETFLEX® burner
The JETFLEX® burner design allows for superior means of adjusting the shape of the flame, as mentioned
elsewhere.
This is of importance not only for the ease of operating the burner, but also in relation to the NOx issue,
as the optimum balance can always be found as regards the various operational parameters, including the
NOx level. In this way the lowest possible NOx emission under the given operational circumstances can be
obtained.
Straight solid fuel channel

Reduce blockages, reduced wear and increased availability
The combined effectiveness of the JETFLEX burner’s rectangular jet air nozzles and swirler has made it
possible to eliminating the traditional pulverized fuel annular channel. In the JETFLEX burner, the solid
pulverized or alternative fuels are injected through a straight, uninterrupted pipe design, in which fuels can
pass without disturbance, hereby reducing wear, maintenance and unplanned kiln stop.
The central part of the JETFLEX burner can be configured with one or two solid fuels pipes depending on the
fuel quality and dosing system available.
Common solid fuel channel

Lower heat and power cost
Transporting and injecting multiple solid fuels simultaneously in Separate injection lines adds false air to the
kiln systems, hereby increasing fuel consumption.
The JETFLEX offers the possibility use only one solid fuel pipe as a common fuel channel for multiple solid
fuels, such as coal, petcoke and solid alternative fuels.
This improves heat and power consumption by minimizing the cold airflow entering from the fuel transport.

17
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Claudius Peters Projects GmbH

Yeni Besleme Sistemi ile
Optimize Edilmis Paketleme Terminalleri
Bernd Liibbert, Paketleme & Sevk Sistemleri Grup Miidiirii

Gimento paketleme terminallerinin bina yiiksekligini ve yiklerini distirmek agisindan optimize
edilmis yerlesim imkanlarina olan talep giderek artmaktadir. isletme ve bakim masraflarinin
artigindan 6turd bu yeni terminaller geleneksel olanlar ile karsilastiniacaktir. Yeni besleme
sistemi iceren optimize edilmig terminaller ile ilgili CLAUDIUS PETERS’in bir patent bagvurusu
bulunmaktadir.

Paketleme makinalarinin geleneksel besleme sistemi, bir silo’dan (3.000 — 20.000 ton kapasiteli
cimento silolarr) elevator vasitasi ile yukar tasinmakta ve elekten gecirilerek ilgili 6n bunkere
verilmektedir. Bu tip beslemelerde bina yiiksekligi icin yaklasik 20-25 metre gerekmektedir. Yeni
tip beslememizde dikey tasima gerekmediginden bina yiiksekligi dismekte ve gimento dzel bir
pnomatik nakil sistemi ile direkt olarak paketleme makinasina beslenmektedir. Bu sunum, avantaj
ve dezavantajlar ile yatinm maliyetini karsilastirmaktadir. Ayrica igletme ve bakim masraflan da
kiyaslanacak ve agiklanacaktir.

Ayrica yeni paketleme terminalleri uygulamalari ile ilgili genel bakis sunacak ve bu teknolojinin
fonksiyonunu ve avantajlarini drnekleri ile agikca gosterecektir.
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Claudius Peters Projects GmbH

Optimized Packing Terminals-
With new feeding system
Bernd Liibbert, Group Manager Packing & Dispatch

For the planning and realization of terminals for packing of bulk cement into bags there is

a rising demand for optimized arrangement possibilities resulting in a reduction of building
heights and loads. Due to increasing operating and maintenance costs these new terminals
shall be compared with traditional concepts for packing plants. CLAUDIUS PETERS has a patent
pending for “OPTIMIZED PACKING TERMINAL with new feeding system®.

In the conventional feeding of packing machines the cement is led from a storage bin (cement
silos with capacities of 3.000 — 20.000 t) to a bucket elevator which transports the material
vertically upwards through a vibration screen into a corresponding pre-bin. For this type of
feeding building heights of up to approx. 20-25 m are required. A new type of feeding, however,
reduces the building height because no vertical transport is required anymore and the material
is fed by a special pneumatic conveyance directly into the packing machine. The presentation
shall give a comparison of the advantages and disadvantages as well as of the investment
costs. Based on the corresponding tables and models the operating and maintenance costs will
also be compared and explained.

The presentation will give a survey of the range of application of the new developed PACKING
TERMINALS and will clearly show the function and advantages of this machine technology by
means of examples.
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International Finance Corporation (IFC)

IFC’nin Gimento Sektdrii Deneyimi ve Gelecek Firsatlar:
Global Verimlilik Uygulamalari, Atik Is1 Geri Kazanimi (WHR) ve Alternatif Yakitlar
Alexios Pantelias, Enerji ve Kaynak Verimliligi Damigmanlik Servisi Miidiirii

IFC, iginde bulundugumuz yil itibari ile Ttirkiye ¢imento sektori igin Atik Isi Geri Kazanim (WHR)
yatinmiarina ait galismayi tamamlamak tizeredir. Galisma, gimento sirketleri iin agagidaki sorulari
cevaplamaya caligmigtir;

Mevcut WHR tesislerinin tasanm kapasitesine ve diger mevcut tesislere gore nasil bir
performans gosterdiginin analizi,

Bugiine kadar sektore ait hangi derslerin alindigi,
Ne tir yeniliklerin yapilabilecedi ve WHR projelerini tam kapasite kullanmanin 6nemi

Turkiye’de buhar cevrimi (SC) ile calisan cok sayida bilyiik kapasiteli WHR sistemleri 2010 yilindan
beri devreye alinmistir. Ayni zamanda, Organik Rankine Cevrimi (ORC) teknolojisinin maliyetlerinde
son yillarda meydana gelen diisis ile birlikte, bu projeler ticari agidan daha yapilabilir hale gelmistir.
Genel olarak, maliyet optimizasyonu ve temel teknolojilerdeki iyilestirmeler, gimento sirketleri icin
kritik 6ncelikler olmakla birlikte, fizibilitesi iyi olan eneriji projeleri gergeklestirmek ve birincil enerji
kaynaklar icinde alternatif yakitlann payini arttirmak sektorde ilgi uyandirmaktadir. Alternatif
yakitlan diisik karbon seviyelerine gecis dogrultusunda birincil enerji karigimina entegre etmek,
ticari olarak uygulanabilir ve ekonomik agidan da daha cazip olan bir metoddur.

Tiirkiye cimento sektdriindeki WHR inceleme Calismasi ile, mevcut WHR tesislerinin operasyonel
performansi analiz edilmis, kapasite kullanimi ve kiigiik-orta 6lgekli WHR tesislerin ingaasi igin
olas darbogazlar tespit edilmis, ekonomik agidan buhar gevrimi ve ORC sistemleri igin uygun
potansiyel degerlendirimistir. Calismanin bulgulan, elektrigin % 30’a varan miktarlarda sahada
WHR sisteminden dretilebildigini, WHR uniteleri kurulu olan sirketlerin elektrik maliyetlerinden
farkedilebilir miktarda tasarruf sagladigini, WHR sistemi kapasite kullanim oraninin % 30’un
iizerinde farkliliklar gosterdigini ve bu durumun proje fizibiliteleri tizerinde 6nemli bir etkisi oldugunu
teyit etmektedir. WHR olmayan daha kiigiik olcekli tesisler igin onemli bir ORC potansiyeli tespit
edilmigtir.

Galigma sonucunda, ilerideki endistriyel gelisimi kolaylastirmak icin tim cimento endistrisi
oyunculari ve ilgili paydaslan, sektordeki tedarikgiler, bankalar / finans kurumlar ve diger sektor
ilgilileri dahil olmak (izere sektor diizeyinde bir rapor yayinlanacak ve dagitilacaktir.

Bunun yanisira, gimento sektdriindeki uluslararasi verimlilik uygulamalari/standartlar ve alternatif
yakit uygulamalarina yonelik IFC raporlart 2017 yilinda yayinlanmistir. Bu raporlar uygulanan
basarili projelerin teknik bilgilerini derlemekte, yatinm ve operasyon maliyetlerini 0zetlemekte
ve Ornek uygulamalarla ilgili referanslar icermektedir. Bu raporlarin hem teknik personel hem de
yonetim kademeleri icin vizyon belirleyici olmasi beklenmektedir.
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International Finance Corporation (IFC)

Waste Heat Recovery Investments in Turkey:
Experience to Date and Opportunities Ahead
Alexios Pantelias, IFC’s Cross Cutting Advisory Solutions Energy & Resource Efficiency Manager

IFC has recently completed a review of Waste Heat Recovery (WHR) investments in construction
materials sector in Turkey. The review offered an opportunity for cement companies i) to analyze
how their existing WHR installations perform compared to designed capacity and to other
existing installations, ii) what lessons have been learned so far across the sector, iii) what type
of improvements can be done and what additional investments are needed to utilize the potential
for WHR projects fully.

A number of large WHR installations based on steam cycle (SC) were commissioned since
2010 in Turkey. There is an evidence that installations of up to SMW have not been popular. At
the same time, costs of Organic Ranking Cycle (ORC) technology has been reducing over the
last few years, and these projects are likely to be more commercially attractive. Generally, cost
optimization and improvements in core technologies remain to be critical priorities for cement
companies, along with the interest to realize feasible on-site captive energy projects and to
increase share of alternative fuels in the primary energy balance.

The WHR Review in Turkish cement sector provided analysis of operational performance of
existing WHR installations in the Turkish construction materials sector, identified possible
bottlenecks for capacity utilization and adoption of small-to-mid size installations, and evaluated
remaining economically viable potential for steam cycle and ORC WHR installations in the Turkish
cement sector. In addition to WHR practices review, there is also a light-touch assessment of
interest in alternative fuel and captive power solutions among the Turkish cement producers.
The findings of the Review confirm that 24% of electricity, on average, is generated from WHR
on site, companies with installed WHR units enjoy sizable savings of electricity costs, WHR
unit capacity utilization varies by over 30% and has limited correlation with clinker production
capacity utilization, estimated cost of WHR electricity ranges from $17 up to $42 per MWh.

As a result of the initiative, there will be a sector level report distributed among all cement industry
players and interested stakeholders, including vendors, banks/Fls, and others to facilitate further
industry development.
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SC ENDUSTRI

Cimento Sektdriinde Organik Rankine Gevirimi (ORC) ile Atik Is1 Geri Kazanimi (WHR)
Uygulamalari
Filippo Vescovo, Satig Miihendisi / Miidiir Yardimcisi
Sabrina Santarossa, Satis Uygulama Miidiirii / Endiistriyel Is1 Geri Kazanimi

Cimento Endiistrisinde WHR

Gimento endustrisi, glicli uluslararasi rekabet, artan enerji fiyatlari ve gevresel sinirfamalarla karsi karsiya kalan
enerji tiiketiminin yogun oldugu sektdrlerden biridir. Ote yandan, gimento diretim prosesine bakildiginda, farinin
pigiriimesi ve klinker tiretimi asamasinda ortaya gikan ytiksek sicakliktaki atik 1s1 tamamen kullaniimamakta
ve dolayisiyla bu 1si gevreye salinmaktadir. Bu atik 1s1 kaynagini degerlendirilerek elektrik tiretimi saglamaya
yonelik cozimler gelistirmek, tretim maliyetlerini diisiirmek, buna bagl endistrinin rekabet giictinii arttirmak
ve (ireticinin karbon ayak izlerini azaltmak adina gimento sektort icin 6nemli ve ilgi cekici bir firsattir.

ORC Teknolojisi

Organik Rankine Gevrimi, proseslerde agida cikan atik isiyi elekirik enerjisine dontstirtr. Son yillarda, ORC
(Organic Rankine Cycle) teknolojisi, bu ihtiyaglar kargilamak igin kanitlanmig optimal bir ¢6ziim olarak ortaya
cikmigti. ORC teknolojisinde, yiiksek molekiiler agirhdi olan hidrokarbonlar ya da siloksanlar kullanilir, bu
akiskanlar diisiik kaynama noktasina, yiiksek buhar basincina ve yiksek molekiler agiriga sahiptir.

Turboden ve SCAS’ nin ORC musterileri atik 1sidan geri doniisiim sistemlerinde, asagida yer alan avantajlardan
yararlanir:

Operatdre ihtiyag duymayan, minimum bakim gerektiren tamamen otomatik bir sistemdir,

Genis termal glic araliklarinda esnek ¢aligabilme dzelligine sahiptir,

Kismi yiikte dahi yiiksek verimlilik saglar ve revizyon gerektirmeyen uzun 6émre sahiptir,

Revizyon gerektirmeyen uzun 6mre sahiptir; minimum bakim gerektirmektedir,

Su tiiketimine gerek duymaksizin, termal ya§ ve organik akigkan konfigiirasyonlari ile gevrim

yapiimaktadir.
ORC sistemleri minumum 150°C’ye (300°F) kadar atik 1s1 kaynaklar i¢in kullanilabilir. Gelitirilen yeni teknoloji
otomasyon ve kontrol sistemi sayesinde ORC Tesisi operatdre gerek kalmaksizin calisabilmektedir. ORC
sistemleri, kiigik ila orta biytklikte, yiiksek verimli finnlar veya yiksek hammadde nem igerigine sahip
finnlarla uyumludur.

Turboden

Turboden, ORC ve Isi Geri Kazanim uygulamalan igin ORC enerji santralleri Gretiminde Avrupa lideridir.
1980’den beri Turboden, ORC santralleri gelistirmekte, tasarlamakta ve Uretmektedir. Turboden, 1992’den
beri ORC tesislerinin uzun sireli dretim tecriibesi ile birlikte, yilksek performansli standart modiillerin
Uretimini, yiiksek giivenilirlik ve kullanilabilirlik ile birlikte diisiik bakim ve isletme maliyetlerini mimkin
kilmistir. Giinimuzde Turboden’ in 300°den fazla ORC eneriji santrali isletilmekte olup, 50 tesis daha yapim
asamasindadir. Turboden’in ORC modiilleri %98’ den fazla aktif kullanimi ve 10.000.000 saatten fazla calisma
siresiyle faaliyet gostermektedir.
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Waste Heat Recovery (WHR) Applications with the Organic Rankine Cycle (ORC) in
Cement Industry
Filippo Vescovo, Sales Engineer / Deputy Manager
Sabrina Santarossa, Sales Application Manager / Industrial Heat Recovery

Introduction / WHR in Cement Industry

The cement industry is one of the most energy-intensive industry which faces strong international
competition, growing energy prices and environmental limitations. On the other hand, when looking
at the process of cement production, frequently, the excess heat could not be totally used in the
cement production and is therefore dissipated to the ambient. For these reasons, developing
solutions to recover heat for electrical production is an interesting opportunity to increase industry’s
competitiveness and improve companies’ environmental footprint.

ORC Technology

Rankine Cycle-based process transform the excess heat into electrical power. In the last decades,
ORC (Organic Rankine Cycle) technology emerged as an optimal and proven solution to address
these needs. ORC typically use a high molecular mass organic working fluid such as hydrocarbons
or siloxanes that have a lower boiling point, higher vapor pressure, higher molecular mass. Turboden
ORC clients recognize the following advantages for ORC based heat recovery Systems:

Totally automatic system, no need of supervision personnel
Flexible operation in a wide range of thermal power loads
High efficiency even at partial load

Long life without necessity major overhaul

Minimum maintenance requirements

Possible configuration with No water consumption

The ORC systems can be utilized for waste heat sources as low as 150° C (300° F). ORCs high level of
automation leads to a unattended WHR plant. In general, ORC systems are well-matched with small- to
medium-size, high-efficiency kilns or kilns with elevated raw material moisture content.

Turdoden

Turboden is the European leader in ORC power plants production for CHP and Heat Recovery
applications. Since 1980 Turboden develops, designs and produces ORC power plants. This long
experience in the production of prototype plants made possible, since 1992, the production and
commercialization of standard modules with high performances as well as high reliability and availability
together with low maintenance and operational costs. Currently there are over 300 Turboden ORC
power plants in operation and further 50 plants are under construction. The Turboden ORC modules
have demonstrated an availability greater than 98%, with more than 10.000.000 working hours.
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CEMBUREAU

Cemreview Goriigleri: Enerji Pazar, Kati Yakit Kdmiir ve Petrokok Temelinde Bugiinkii
Durum ve Gelecek Tahminleri
Frank 0. Branvoll, Miidiir- Enerji Ekonomi Galismalar & istatistik

Gergeklesecek olan sunu, CEMBUREAU'nun cikartti§i Cemreview dergisinin enerji piyasalarini
analiz etme ve 6ngdri yontemlerini ve ayni zamanda Cemreview’da bulunan farkli araglar ve bilgi
olanaklarini tanitma yontemlerini agiklayacaktir.

Daha sonra, doviz piyasasi, petrol ve kdmiir pazarlarinda mevcut trendlerde kisa vadeli ve uzun
vadeli tahminlere ve son gelismelere odaklanilacaktir. Bu analizlere dayanilarak, sunumda
komiirle baglantili olarak petrokok piyasalarina bakilacak ve yapilan kiyaslamalar g6z 6niine
alindiginda,gdsterge verilere ve fiyatlara dayanarak petrokoka iligkin tahminlerde bulunulacaktr.
Ayrica, bireysel piyasalarla ilgili onemli faktorlerin yani sira piyasa riskinden korunma olasiliklar
Uzerinde durulacak ve daha sonra soru cevap kismina gegilecekir.
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CEMBUREAU

Views from Cemreview : Energy markets , status and forecasts with focus on solid
fuels coal and petcoke
Frank 0. Branvoll, Manager- Energy, Economics Studies & Statistics

The presentation will describe the Cemreview magazines way of analysing and forecasting the
energy markets , shortly introducing the different tools and info possibilities , which is found in
Cemreview.

Then focus will be on the latest developments in the FX, Oil and Coal markets, with near term and
longer term predictions for the current trends.

Based on these analyses the presentation will look at the petcoke markets hereunder their
correlation with coal and forecast for the benchmark petcoke will be given based on the last data
and prices seen.

Furthermore will key factors concerning the individual markets be mentioned , as well as a few
input on possible hedging of market risk will be touched upon , there will be a possibility to have
questions and answers to the presenter.
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ThyssenKrupp Industrial Solutions AG

Kalite ve Maliyet Korelasyonu: Son Teknoloji Laboratuvar Otomasyon Sistemlerinin
Ticari Faydalan
Michael Enders, Siireg ve Seri Numuneleri Otomasyonu Laboratuvari Miidiirii

Modern laboratuvar otomasyon sistemleri; gimento tesislerindeki karisim kompozisyonunu, ¢imento
kompozisyonunu ve ara Uriinlerin kalitesini kontrol etmektedir. Uygun bir sekilde gerceklestirilen
analizler, piyasaya temin edilen ¢imentonun kalitesini arttinr. Ayrica, daha iyi kaliteye ve ekipmanlarin
olasi islevsizligine yonelik etkenler de tanimlanabilir.

Ne yazik ki, laboratuvar otomasyon sistemlerinin ekonomik faydalarinin finanssal baglamda belirlenmesi
kolay degildir. Yeni bir model, en son teknoloji driind laboratuvar otomasyon sistemlerinin (6r. POLAB)
cimento dretimindeki belli bazi maliyetleri, Griin hacimlerini ve klinker faktorini nasil iyilestirebilecegini
ortaya koymaktadir1).

Farin maliyetleri; malzemeler, diizelticiler ve elektrigi icermektedir. Maliyetli diizelticilerde yapilan
herhangi bir azaltma, farinin maliyetini diisiirmektedir ve bu da maddi kazang saglamaktadir. Firin
mevcudiyetinin arttinimasi klinker kaybini azaltir ve klinker dretiminin maliyetine katki saglar. Gimento
dretiminde, nihai driindeki bir minimum Klinker faktort, ek cimentolu materyallerin (EGM [SCM]: ugucu
kill, puzzolan, kiregtasi, GBFS) daha iyi bir sekilde kullanimini kolaylagtirmaktadir.

Tablo1, tipik bir CEM II B drinii olan bir 6000t/d klinker hatti icin yapilabilecek toplam tasarruf

potansiyelini gostermektedir. Farin optimizasyonu, klinker mevcudiyeti ve gimento optimizasyonundan
saglanarak biriken tasarruflar, yilda milyonlarca ABD dolarini bulmaktadir.

Tablo 1: Bir 6000t/d klinker tretiminden elde edilen yillik tasarruflar ve ek gelir (genel maliyet varsayimlari; SD =
Stveard sapmasi; KA = finn mevcudiyeti). Degerler yuvarlatiimistir.

. T . Kar Kar
6000 t/d tesisi Varsayim Degisiklik Hacim [t/y] (USD/] (USD/Y]
Baglayicisi Baglayicisi katimamig
Katimami karigim = 1.55 SD2toSD1 | 2,900,000 0.11 320,000
¥ %85 degirmen ~00, ' ,
karisim mevcudiyeti
Klinker Finn mevcudiyeti %85 KA 8510 90 % 110,000 25 2,750,000
Gimento 4000 Blaine’de SD1toSD0.5 | 2,720,000 0.63 1,715,000
Toplam tasarruf/ ek gelir 4,800,000
Referans

"Enders, M; Wiegeler, M, Bendig, U (2014): Calculating economics of lab automation.-ZKG (10) 2014
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ThyssenKrupp Industrial Solutions AG

How quality and cost correlate: the commercial benefits from state
of the art lab automation systems?
Michael Enders, Head of Process and Quatations Laboratory Automation

Modern lab automation Systems control mix composition, cement composition and the quality of
intermediate products in cement plants. Proper analyses improve the cement quality supplied to the
market. Further drivers for better quality and possible malfunction of equipment in the cement plant
can be identified.

Unfortunately economic benefits of lab automation systems are difficult to quantify in financial terms.
A new model demonstrates how state of the art lab automation systems (e.g. POLAB) improve specific
cost, production volumes and clinker factor in cement production1).

Raw meal costs include materials, correctives and electricity. Any reduction of costly correctives
reduces specific cost of raw meal leading to a monetary benefit. Increased kiln availability reducec
clinker loss and contributes to specific cost of clinker production. In cement production a minimum
clinker factor in the final product facilitates an improved exploitation of supplementary cementitious
materials (SCM: fly ash, pozzolan, limestone, GBFS).

Tab.1 gives the total saving potential for a 6000t/d clinker line with a typical CEM Il B product. The
accumulated savings from raw meal optimization, clinker availability and cement optimization reach
several million USD/y.

Tab 1: Annual savings and additional income of a 6000t/d clinker production (common cost assumptions; SD =
Standard deviation; KA = Kiln availability). rounded values.

. Benefit Benefit
6000 t/d plant Assumption Change Volume [tly] [USD/t] [USDlY]
. Raw mix/clinker = 1.55

Raw mix 85 % availability of mil SD2toSD 1 2,900,000 0.11 320,000
Clinker Kiln availability 85% KA 85 to 90 % 110,000 25 2,750,000
Cement at 4000 Blaine SD1toSD0.5 | 2,720,000 0.63 1,715,000
total savings/ additional income 4,800,000

References

" Enders, M; Wiegeler, M, Bendig, U (2014): Calculating economics of lab automation.- ZKG (10) 2014
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SIEMENS

Dijital Enterprise
Meray ASRAK, Miisteri Yoneticisi

Yasam dongisu boyunca driin ve sistemlerde tam entegrasyon

Gergek tesisin dijital ikizini yaratma

Proses deneyimi tabanli simiilasyon

Gergek zamanl, giivenilir bilgi ile karar vericilere destek

Analitik araclar ve servisler ile verimlilik ve tiretkenlik potansiyelinin arttinimasi

Dijitalizasyon Sponsoru
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SIEMENS

Digital Enterprise
Meray ASRAK, Account Manager

Full integration of products and systems throughout the life cycle

Creating a digital twin of the real plant

Process experience based simulation

Supporting decision makers with real-time, reliable information

Increasing productivity and efficiency potential with analytical tools and services

Digitalization Sponsor
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Optimize Edilmis Refrakter Astarlama Konseptleri ile Enerji Tasarrufu
Dr. Volker Wagner, Calderys Avrupa, Market Geligtirme ve OEM Miidiirii

Refrakter dizayn ve uygulamalari; maliyet ve enerji verimliligi agisindan gimento aretim tesislerinde
onemli rol oynamaktadir. Uzun omdr, guvenilir performans, gelistirilmis fiziksel ve kimyasal
ozellikler; optimize edilmig dizaynlar igin en 6nemli unsurlardir,

On 1sitict kulesinin en alt kademe siklonlarina baktigimizda; sase sacinin iizerinde, izolasyon
malzemesi ve sonrasinda galisma astar (aginma astar) gérmekteyiz. Ayrica aslinda - metal
ankerler ile alkalilerin reaksiyonlar bu iki katman arasinda oldugundan — operasyon esnasindan
calisma astarinin koptugu/kayboldugu, buna bagli olarak olusan 1si kaybi ve enerji maliyetinin de
g0z ardi edilemeyecegi asikardir.

Bu nedenle, Calderys olarak, bu tiir problemleri bertarf etmek, icin yeni bir malzeme gelistirdik.
Ayni anda disuk isi iletkenlik katsayisi ve yiiksek alkali direnci ile birlikte yiiksek mukavemetli bu
beton ile siklonlan “sadece tek katman” olarak uygulayabilmekteyiz. Adi CALDE GUN R 50 A olan
bu malzeme, piiskiirtme olarak kolayca uygulanabilmektedir.

Bu yeni ¢oziim, mikemmel enerji tasarrufu ve ek olarak yiiksek guvenilirlik ve performans
saglamaktadir.




TEKNITECHNICAL
m S R SEMINAR ABSTRACTS
2017

Calderys

Energy Saving by Optimized Lining Concepts
Dr. Volker Wagner, Key Account, OEM and Market Development Manager Europe

Refractory linings of cement production lines play an important role in terms of a cost and
energy efficient plant operation. A long lifetime, reliable performance and adjusted physical and
chemical properties are the key for an optimized lining.

Looking at the lower cyclone stages of the preheater tower usually an insulation material is
installed on the steel shell first, followed by the working lining. Besides the fact that — caused
by the reaction of alkalis with the anchor materials between both layers — it’s getting more likely
that the working lining layer is getting lost during operation, the heat loss and consequently the
energy costs cannot be neglected.

Therefore, we at Calderys have developed modern refractory materials to fix these problems. By
having low thermal conductivity and simultaneously showing a good alkali resistance co-existing
with a high strength we are now able to line cyclones with just one layer. Its name is CALDE™
GUN R 50 A and can be applied easily by gunning.

This new solution results in an excellent energy efficiency and additionally increases the safety
range during operation.
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Pyro Proses Performansini Artirmak icin Hava Soku Nozullarindaki Geligsmeler
Brad Pronschinske, Hava Soku i Grubu Direktorii

Hava soku teknolojisi, cimento imalati, komdr isleme, kil tagima, kaya kirma ve diger uygulamalarda
40 yil askin stiredir etkin bir akig yardimi olarak kendini kanitiamigtir. Genellikle “hava soku” ya
da “patlag” olarak adlandinlan hava soklar verimliligi iyilestirir ve malzeme birikimini dnleyerek
akisi artinr, gucli ve kontrolld bir hava tahliyesiyle isletme verimine zarar veren bakim masraflari
azaltir. Hava soklari igin genel uygulamalar arasinda, dokme malzeme depolama haznelerinin
bosaltiimasi, kazan kiliinin temizlenmesi, kinci veriminin iyilestiriimesi ve yiiksek sicakliktaki
gaz kanallarninin temizlenmesi bulunmaktadir. Gimento sektdrii hava soku teknolojisinin, 6n isitici
kulelerinde, finnlarinda, Klinker sogutucularinda ve depolama haznelerinde malzeme birikim
problemlerini ¢6zmeye yardimel olmak igin kullanildigr endstrilerden biridir.
Hava sokunda 1970’lerin basinda ticari agidan uygulanabilir bir teknoloji haline geldiginden dolay
pek cok ilerleme kaydedildi. Bu degisiklikler geligtirilmis temizleme performansi, arttinimis eneriji
verimliligi ve daha fazla emniyet sunmaktadir. Bu giincellemelerden bazilan sunlar igerir:

Hizli valf tasarimi

Piston geri donig rezervuar

Pozitif tetiklemeli valfler
Hava sokunun kendisi, ¢oziimiin sadece bir bilesenidir. Sistemin kritik ama ¢ogu zaman g6z ard
edilen yont, uygulamaya uyacak sekilde optimum kuvvet ve patlama sablonu saglamak Gzere
tasarlanmig ve (retilmis, 1siya dayanikli nozuldur. Nozul, depolanan enerjiyi sikistinimig hava
seklinde alip akigi artirma hedefini gerceklestirmek icin hazne ve malzemeye yonlendiren bir
bilesen oldugu gibi ayni zamanda hava soku sisteminin performansi dzerinde de dramatik bir
etkiye sahiptir. Arastirma ve gelistirmelerin yol agtigi inovasyonlar sunlardir:

Istya dayanikli nozul
360° geri gekilebilir nozul
Hizli degistirebilir nozul

Hava soku ve valf teknolojisinin evrimi mantiksal sinirlanina yaklastiginda arastirmacilar, hava
soku performansini arttirmak icin sonraki firsat olarak nozullara yoneldiler. Martin Engineering
arastirmacilari, mevcut hesaplama-modelleme yaziimini ozellestirerek, spesifik ¢alisma kosullari
altinda nozul performansini tahmin etmek i¢in dogru bir ydntem gelistirdi ve dogruladi. Bu, sirketin
optimum etkinlik igin nozul tasanmlar gelistirmesine izin verdi.
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Advancements in Air Cannon Nozzles to Improve Pyro Process Performance
Brad Pronschinske, Director-Air Cannon Business Group

Air cannon technology has proven itself as an effective flow aid for over four decades in
cement manufacturing, coal processing, ash handling, rock crushing and other applications.
Often referred to as “blasters,” air cannons improve throughput and reduce build-up with a
powerful but controlled air discharge that boosts flow, dislodges accumulation and prevents
build-up that hurts process efficiency and raises maintenance expenses. Common applications
for air cannons include emptying bulk storage vessels, purging boiler ash, improving crusher
throughput and cleaning high-temperature gas ducts. Cement is one of the industries in which
air cannon technology is most widely used to help to solve accumulation problems in preheater
towers, furnaces, clinker coolers and storage vessels.

There have been many advancements to the air cannon since it became a commercially viable
technology in the early 1970s. These changes offer improved cleaning performance, increased
energy efficiency and greater safety. Some of these updates include:

High-speed valve design
Piston return reservoir
Positive-firing valves

The air cannon itself is just one component of the solution. A critical but often overlooked aspect
of the system is the heat-resistant nozzle designed and manufactured to deliver the optimum
force and blast pattern to suit the application. The nozzle is the component that takes the stored
energy in the form of compressed air and directs it into the vessel and material, to achieve the
goal of improving flow, so the nozzles have a dramatic effect on the performance of any air
cannon system. Research and new innovations have led to:

Heat-resistant nozzle
360° retractable nozzle
Quick change nozzle

As the evolution of cannon and valve technology nears its logical limits, researchers have
turned to the nozzles themselves as the next opportunity to enhance air cannon performance.
By customizing existing computational modeling software, Martin Engineering researchers have
developed and confirmed an accurate method of predicting nozzle performance under specific
operating conditions. This has allowed the company to develop nozzle designs for optimum
effectiveness.
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Schenck Process Europe GmbH

Schenck Process LOGIQ® - “Daha hizli, daha iyi, daha verimli. Tam Otomatik — LOGIQ®:
Lojistik otomasyonu ile zaman ve para tasarrufu saglayin”
Mesut Akbulut, ingaat ve Enerji Bolge Satig Miidiirii
Matthias Schilling, ingaat ve Enerji Teknik Satis Miidiirii

Cimento sanayinde, her gram ve her saniye biiylik bir 6nem tagimaktadir. Ve lojistik gereksinimleri hizla
artmaktadr.

Mikemmel bir sekilde dizenlenmis mal akigi, sorunsuz ve dolayisiyla verimli Gretim sdregleri igin
hayati bir 6nem tagimaktadir. lhtiyac duyulan malzemenin dogru zamanda, dogru yerde ve tam dogru
miktarda bulunmasi gerekmektedir.

LOGIQ®, dokme kati madde ve birim yik sanayi igin bir lojistik uygulamasidir. LOGIQ® tiretim siireglerine/
stireclerinden mallarin akigini kontrol ederken, siparisten sevkiyata giizergahlarin otomasyonu
saglanmaktadir.

LOGIQ®, ayrica, internetin artan kullanimini goz 6niine almakta ve bu gelismeyi sorunsuz bir sekilde
lojistik siirecine entegre etmektedir.

Yeni ve mevcut donanim ve yazilim bilesenlerinin birbirleriyle sorunsuz etkilesimi, yeni endustriyel 4.0
standardi isiginda gelecekteki gelismeleri goz 6ninde bulunduran kavramlara ihtiyag duymaktadir. Bu,
kimyasallar, celik ve gimento sanayileri veya atik ve kadit yonetimi gibi tim sektorlerde gorilebilen
bilylik gereksinimlerdir.

Kalitede Artis. Verimlilikte Artig. Maliyetlerde Azalma

LOGIQ®, mallarin devir hizi otomasyonu igin kusursuz ve esnek bir ¢dzim sunmaktadir. Modiiler bir
konfigirasyona sahip teknoloji harikasi yapi bloklarn sayesinde, verimlilikte sifir-0diin yaklagimi sunan
yeni kusak sevkiyat otomasyonudur.
LOGIQ®, misteri siparisleri ile mallarin sevkiyati arasinda kusursuz bir sekilde koordine edilmis
stireclerle bir lojistik siireg zinciri yaratmaktadir. Saniyesi saniyesine izlenebilmektedir. Eksiksiz
dokiimantasyonlaryla kusursuzdur — olasi herhangi bir baska iglem sekli igin. Tesisin ¢alisma saatleri
icinde ve disinda, haftada 7 guin, giinde 24 saat sirekli ¢alisa-maktadr.

Siparigten sevkiyata otomasyonu saglanmig siirecler

Uretim siireglerine/stireclerinden mal akigi kontrolil

Stireg ve ticari sistemler arasinda veri aligverisi otomasyonu

Tum sdreglerin eksiksiz dokiimantasyonu

Siirekli veri dogrulama ile sahtekarligi dnleme

Operator olmadan bile, dogru bir sekilde tanimlanmis yiikleme-bogaltma

LOGIQ®, ayni zamanda, mevcut bilesenlerin kolayca entegre edilebilmesi igin kapsam sunmaktadir.

Gelecekteki geniglemeler buna dahil edilmistir.

Tanimlama icin RFID veya QR-Kod teknolojisi

Basitlestirilmis erisim icin LOGIQ® WebPortal

LOGIQ® tim igletim sistemleri ile uyumludur.
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Schenck Process Europe GmbH

Schenck Process LOGiQ® - “Faster, better, more efficient. Fully automatic —LOGiQ®:
Save time and money by automating logistics”
Mesut Akbulut, Construction and Energy Region Sales Manager
Matthias Schilling, Construction and Energy Technical Sales Manager

In the cement industry, every gram and every second counts. And the requirements of logistics are
rising sharply.

A perfectly organized flow of goods is crucial for smooth and therefore efficient production processes.
The material needed must be available at the right time, at the right place and in just the right quantity.
LOGIQ® is a logistic application for the bulk solids and unit load industry. Routines are automated
from ordering to shipping while LOGIQ® controls the flows of commodities from and to production
Processes.

In addition LOGIQ® considered the growing use of the Internet and smoothly integrates this development
into the logistic process.

The smooth interaction of new and existing hardware and software components requires concepts that
also take account of future developments in consideration of the new industrial 4.0 standard. These are
huge requirements that can be seen in all sectors, as in the chemicals, steel and cement industries or
waste and paper management.

An increase in quality. An increase in efficiency. A decrease in costs.
The perfectly flexible solution for the automated turnover of goods is LOGIQ®. The new generation in
shipping automation that has a zero-compromise approach to efficiency. Thanks to state-of-the-art
building blocks with a modular configuration.
LOGIQ® creates a logistics process chain with precisely coordinated processes between the customer
purchase order and the delivery of goods. It can be tracked down to the second. Faultless with
complete documentation — for any possible form of further processing. In 24-hour continuous
operations. Seven days a week. During the plant’s working hours and non-working hours.

Automated processes from ordering to shipment

Control of flows of goods to and from the production processes

Automation of the exchange of data between process and commercial systems

Complete documentation of all processes

Fraud protection by permanent validation of data

Accurately defined loading and unloading, even without operators

LOGIQ® also offers scope for easily integrating existing components. Any future extensions included

RFID or QR-Code technology for identification

LOGIQ® WebPortal module for simplified access

LOGIQ® is suitable for any operation System
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Fons Technology International

Yiiksek Verimli Klinker Sogutma Ekipmani Fons Delta Klinker Sogutucusu
Ugras Akay, Genel Miidiir Yardimcisi

Diinyada gimento sektoriindeki artan enerji maliyetleri en biyuk sorun haline geldi.

Gimento sektdriindeki artan maliyetlere gore klinker dretim maliyetleri de yikselmektedir, ve sonug
olarak, ekipman tedarikgileri 6nemli bir hedef olarak Grettikleri ekipmanlarin enerji verimliligine
odaklanmiglar.

Bu bakimdan, biz Fons Teknoloji internasyonel firmasi olarak, gok yiiksek tagima verimliligi ve firin
hattinin hem elektrikte hem de yakit tilketiminde ¢ok tasarruf saglanmasi ile desteklenen en iyi isi
geri kazanimina sahip olan Fons Delte Cooler’i yarattik.

Tesislerdeki Fons Delta Cooler ile yenileme projelerinden sonra, mevcut tesisin elektrik tiiketimi
3,5-4 kwh/tonclinker‘e diisiiriilecek ve tabii ki Fons Delta Cooler’in en iyi 11 geri kazanimiyla yakit
tilketiminde de 40kcal/kgclinker’e kadar tasarruf saglanacak.

Bu figirlerle, bazi tesislerde, Fons Delta Cooler’in kurulumunun geri 6deme siiresi bir yildan az
olmaktadir.

Ve elbette, yenileme projelerinin yenilenme zamani 15 giine kadar yani bir diinya rekor seviyesine
indirilmistir. Biz FTI olarak, endustrinin yatinm maliyetini ve operasyonel maliyetini azaltmak adina
yiiksek verimli klinker sogutmamizla ¢imento endistrisine hizmet etmekten gurur duyuyoruz.
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Fons Technology International

High Efficient Clinker Cooler- Fons Delta Clinker Cooler
Ugrag Akay, Deputy General Manager

The increasing energy costs became the biggest issue in World cement industry.

With the increased costs in cement industry, the clinker production costs are raised accordingly
and as a result of this matter, equipment vendors have focused on the energy efficiency of their
equipment as a major target.

In this regard, we as Fons Technology International created Fons Delta Cooler, which has the
best heat recuperation supported with very high transport efficiency and many savings both in
electricity and fuel consumption of the kiln line.

After the retrofit projects of the plant with Fons Delta Cooler, the electricity consumption of
the existing plant will be reduced to 3,5-4 kwh/tonclinker and of course with the best heat
recuperation of Fons Delta Cooler, there will be savings up to 40kcal/kgclinker fuel consumption.
With those figures, in some plant the payback time for installation of Fons Delta Cooler is less
than one year.

And of course the retrofit time for the retrofit projects are reduced to a World record level which
is 15 days from flame off to flame on.

We as FTI are very proud to serve to cement industry with our high efficient clinker coolers to
decrease the investment cost and operational cost of the industry.
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BWF ENVIROTEC

Gimento Firinlarini Tozdan Arindirmanin Diinii, Bugiinii ve Yarini
Juergen Lauer, Mineraller Global Direktorii

Diinya genelinde ¢imento sektoriindeki emisyon limitleri giderek diismekte ve bu konjonktiirde
daha da diismeye devam edecektir. Sunumda, toz kontrol teknolojilerinin son yiizyildaki evrimini
ve toz - gaz emisyonlarinda yeni gelisimlere deginilecektir.

Gegmis yillarda ¢imento endiistrisinde, basit mekanik toplayicilarla toz emisyonlar kontrol altina
alinirken, siire gelen yeniliklerle ESP teknolojisi ve sonrasinda daha iyi emisyon performanslari
sunabilen torbal filire tozsuzlastirma sistemleri yerini aldi. Filtrelerde temizleme sistemlerindeki
gelismeler ve torball filtre kumaglanindaki ilerlemelerle beraber, jet pulse toz toplama sistemleri
Ozellikle giinimiizde standart hale gelen e-PTFe membrane kullanimi ile sektorde lider konuma
yerlesti.

Yeni tozsuzlastirma teknolojisi ufukta. Yeni nesil filtre elemanlari ile 850 °C ye kadar sicakliklarda,
filtreleri korumak icin gaz sicakliklanni diisiirmeye gerek kalmadan filtrasyon yapmak mimkiin.
Yiiksek sicakliklarda filtrasyon kabiliyeti ile, temiz sicak gaz kurutma, yardimci yakma havasi ve/
veya Elektrik tiretimi igin kullanilabilir.

Bu gibi yiiksek sicaklik degerlerinde, Kalsiyum hidroksit Ca(OH)2 ile SOx indirgemesi, 6zellikle
350 °C tizerinde ¢alisan filtrelerde, daha verimli olacagindan, daha diistik maliyetli yiiksek silftir
icerikli yakitlar yakilabilir.

Katalitik konvertor ozellikli filtre elemanlari ile toz tutma gerceklesirken, SCR teknolojisi ile beraber
en 6nemli konulardan biri olan NOx indirgemesi e zamanli olarak yapilabilir.

Gimento dretim prosesinde, Doner Firin ve By pass filtrelerinde Katalitik konvertor 6zellikli rtinler
kullanilabilirken, Klinker Sogutma filtrelerinde NOx olmamasi sebebiyle katalitik konvertorsiiz
uriinler yeterli olacaktir.

Gaz ve toz emisyon kontroliiniin tek bir filtre dnitesinde yapilabilecegini gdz éniine alindiginda,
Sermaye giderleri ve isletme maliyetleri daha disik olacakti. Mevcut toz toplama ve ESP
sistemleri bu yeni teknolojiye dontistirtlebilir mi? Evet, bu sunumda bunun nasil yapilacagina dair
bazi bilgiler ve 6rnekler verilecek.
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De-Dusting Cement Kilns Yesterday, Today and Tomorrow
Juergen Lauer, Global Director Minerals

Itis a fact that worldwide emission limits in the cement industry have become and will continue to
get more stringent. The presentation will cover the evolution of dust control technology over the
last century all the way into the newest way of controlling dust and gaseous emissions.

While in the early days, the cement industry has controlled dust emissions with simple mechanical
collectors, the advancements went over the electro-static precipitator technology to the better
performing fabric filters. Developments in the type of cleaning those filters and improvements in
the fabric media being used has led the cement industry to the pulse-jet baghouse equipped with
filter bags laminated with an ePTFE membrane material - this is today’s standard.

A new collecting technology is on the horizon. Sturdy filter elements can handle high
temperatures up to over 850°C and cooling of the flue gas to protect the filter elements is not
necessary anymore. Clean hot gases can now be used for drying raw materials, can be used
as supplemental combustion air saving on fuel and/or can even be used generating electricity.

Atthose higher temperatures, lower cost, higher sulfur fuel can be burned because SOx reduction
with calcium hydroxide Ca(OH)2 is more efficient specifically when running the filter at about
350°C.

On top of all, when those sturdy elements are equipped with a catalytic converter material, NOx
reduction can be done with the SCR technology at the same time dust is collected.

In the cement manufacturing process the kiln dust control unit and the bypass filter can now
be equipped with those sturdy filter elements including catalytic converter material. The clinker
cooler filter does not need the catalytic converter material since there is no NOx in those exit
gases.

Considering that dust and gaseous emissions control can all be done in one filter unit, the
capital expenditure is minimal as well as the operating cost. Can existing baghouses or ESPs
be converted to this technology? Yes, and this presentation will give some inside on how this is
done and show some practical examples.
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SpectraFlow Analytics Ltd.

Havali Bantlarda Online Analizle Hammadde Karigimi Optimizasyonu
Petra Miihlen, Satig Miidiirii

Ocaktan, yiiksek seviyede degiskenlige sahip hammadde gelmekte olup, alternatif maddelerin artan
sekilde kullamimi (geri donen finn tozu, ucusan kil ve tortular) en uygun seviyede klinker kalitesine
yonelik (LSF standart sapmasi iki civarindadir) arzu edilen kimyasal hammadde karigimini elde etmeyi
cok daha zor hale getirmektedir. Hammaddelerin ve katki maddelerinin en uygun sireg¢ kontroliini
temin etmek adina, SpectraFlow online analiz cihazlari; hizli, hassas ve emniyetli sonuglar sunmaktadir.

Online analiz cihazinin kullanildi§i iki asamadan birincisi, hammadde stogunun 6én karigtirma safhasi/
karistirma yatagi ve ikinci olarak da farin analizidir.

Daha onceleri, ABB'nin bir pargasi olan SpectraFlow Analytics tarafindan yeni gelistiriimis online analiz
cihazi, 6n kanstirma ve farin analizinin her ikisine birden uygun bulunmaktadir.

Bu sistemi piyasada bulunan diger triinlerle kargilastinldiginda, iki ana ozellige sahip bulunmaktadir:

Birincisi, analiz i¢in yakin kizil otesi teknolojisini yani daha bir sekilde ifade etmek gerekirse isigi
kullanmaktadir. Bu sayede kullanicilarin, herhangi bir notron ya da radyoaktif emisyonla ugrasma
zorunlulugu bulunmamaktadir.  Bu da emniyet agisindan en uygun ortami saglamakta ve sistemi
oldukca kolay ve giivenli bir sekilde kullanilir ve bakimi yapilabilir hale getirmektedir.

ikincisi, numunelerin kalite kontrol icin alindigi farin degirmeninin arka kisminda yer alan havali
banta takilabilmektedir. Bu sayede, alternatif malzemelerinizin kimyasal kompozisyonu da dahil
olma UGzere, oldukga hassas bir sekilde analiz yapma imkanina sahip olursunuz. Bu da en uygun
seviye bir slireg kontroliine olanak saglamaktadir.

Bu sunum, Havall Bant Uygulamalarinin yani sira, kanstirmaya yonelik Cross Belt analiz cihazi
uygulamasini da gosterecektir. Bu ayni zamanda bu teknolojinin kanitlanmig, hizli ve kolay bir sekilde
kurulumunun yapilip giivenli bir sekilde bakiminin yapilabilecegini ve diger online analiz cihazlaryla
karsilagtinidiginda bunun oldukga uygun maliyetli bir ¢6zim oldugunu gdsterecekir.
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SpectraFlow Analytics Ltd.

Raw Mix Optimization with Online Analysis in Air Slides
Petra Miihlen, Sales Manager

Highly variable raw material coming from the quarry and increasing usage of alternative materials (like
returned kiln dust, fly ash and sludge) make it increasingly difficult to achieve the desired chemical raw
mix for the optimum clinker quality (standard deviation on the LSF around two). To ensure an optimum
in process control for the raw materials and additives, the SpectraFlow online analyzer offers quick,
precise and safe results.

The two stages to use an online analyzer are first in pre-blending the stockpile / blending bed and
second in the analysis of the raw meal.

The newly developed online analyzer by SpectraFlow Analytics, formerly a part of ABB, can fit both
purposes, pre-blending and raw meal analysis.

The system has two main unique features compared to other products in the market:

First, it uses near infra-red technology for the analysis, so to speak in simple terms: light.
Therefore the user does not have to deal with any kind of neutron or radioactive emissions. This
ensures an optimum in safety, makes the system very easy and Safe to operate and maintain.

Second, it can be installed in the air slide behind the raw mill, where the samples for quality
control are taken. Therefore, you have a precise analysis, including the chemical composition of
you alternative materials. This ensures an optimum in process control.

The presentation will show the application of the CrossBelt analyzer for pre-blending as well as Air
Slide applications. It will show that the technology is proven, fast, easy to install and maintain and safe
and that it is a more cost effective solution compared to other online analyzers.
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Magotteaux

Bilyal Degirmen Ogiitme Devreleri 4. Jenerasyon Magotteaux XP4i®
Yiiksek Verimli Separator 4. Jenerasyon Separatioriin 1. Jenerasyon
Separatirle ikame Edilmesi
Stavros Stavrou, Kidemli Proses Miihendisi

Proje kapsami, mevcut bilyali degirmene yeni bir seperator entegre edilerek bu devrenin iyilestiriimesi,
spesifik enerji tiiketiminin azaltlmasi ve tretim oraninin yiikseltiimesiydi.

Magotteaux'nun yeni nesil XP4i® seperatorunun dnemli bir avantaji, mevcut eski birinci jenerasyon/
nesil seperatorun, kolayca degistirilebilmesi ve mevcut devre diizeninin oldugu gibi korunabilmesidir.
Oman Gimento igin en iyi ¢oziim, Magotteaux'nun yeni driind olan 4. Jenerasyon/nesil XP4iyi, ara b6ime

diyaframinin dogru konumlandinimasi, bilya sarj kademesinin ayarlanmasi ve proses departmanimizin
ufak bir ayariyla birlikte kullanmakti.
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Magotteaux

Optimization of Ball Mill Grinding Circuits
Magotteaux XP4i® High Efficiency Separator of 4" Generation
Replacement of a first generation separator by a fourth generation
high efficiency separator
Stavros Stavrou, Senior Process Engineer

The Polysius cement mills 1 & 2 are equipped with Turbopol first generation separators.

Our scope was to improve this circuit by installing a separator to the ball mill, reduce the specific
energy consumption and increase the production rate.

A major advantage of Magotteaux’s XP4i® separators is that they can easily replace older first
generation separators without significant civil works and nearly zero modification of the existing layout
of the circuit.

The best solution was to use our latest development, our High Efficiency Separator of 4th Generation,
the XP4i®, in combination with a process tuning from our Process Department, meaning the right
positioning of the diaphragm the choice of the ball charge gradation adapted to the new situation.
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Fosroc Idea

Yakit Tiiketiminin Azaltilmasi ve Tiim Uretim Siirecinin Farin Kimyasallan ile

Optimize Edilmesi
Martyn Whitehead, Teknoloji Miidiirii
Mehmet Necdet Kaya, Ulke Satig Miidiirii

Birgok durumda, gimento katkilaninin, daha ok bilinen adiyla 0gitme kolaylastinicilar kimyasallarin
kullamimi ele alinacak oldugunda ¢imento degirmeni safhasindaki 6giitme ve ¢imentonun ozelliklerinin
gelistiriimesine odaklanilir. Ancak, cimento kimyasallari, gimento Gretim stirecinin herhangi bir agamasinda
ayni sekilde uygulanabilir. Farin Uretimi sirasinda Ggutme kolaylastinicilarin kullaniimasinin biitinsel
bir yaklasim ile degerlendirilmesi ve avantajlarin tim dretim siireci genelinde hesaplanmasi gerektigini
diistniiyoruz. Bu calisma, farin hazirlama safhasinda farin kimyasallarimin kullaniimasi ile  ¢imento
fabrikalarinin elde edebilecedi potansiyel avantajlan gostermektedir.

Farin Ogiitme ve Hazirlama

Klinker mineralleri, finna beslenen malzemelerin  kimyasi, mineralojisi, inceligi ve homojenligindeki
degisikliklerden Gnemli oranda etkilenen hassas kimyasal tepkimeler sonucunda meydana gelir.

Farinin inceligi tipik olarak 90 ve/ya da 200 um elek (izerinde kalan kalintinin belirlenmesi yoluyla kontrol
edilmektedir. Ancak, kati bir kontrol ve hedeflere baglilik, dogal olarak meydana gelen hammaddelerin
kimyasi ve mineralojisindeki degisiklikler nedeniyle bazen gok zor olabilmektedir. Sonug olarak, farindeki
herhangi bir degisikligin firn icerisinde istikrarsizliklarin ve bunun sonucu olarak klinker kalitesi izerinde
olumsuz etkilerin ortaya g¢ikmasina yol agmasi olasidi. Bu nedenle, dikkatimizi prosesin timiine
yoneltmemiz gerekmektedir.

Ogiitme Kolaylagtiricilarinin Kullamimi

Farinin inceligi, pisirme islemi sirasinda cesitli malzemelerin ne kadar iyi birleseceginin belirlenmesi
konusunda 6nemli bir etkiye sahiptir. Herhangi bir kimyasal reaksiyonda s6z konusu oldugu gibi, yiizey
alaninin  arttinimasi reaksiyon hizinda artisa yol agmaktadir. Bir ham kansimin pigirilebilirliginin ve
bunun istenilen klinker minerallerinin meydana gelmesi icin ne kadar iyi Olgiide reaksiyon gdstereceginin
degerlendiriimesinin yapilmasindaki 6nemli unsurlardan biri de mevcut kaba kuvars (>45um) ve kalsit
(>125um) miktandr. Literatiirde bu konuda gok sayida galisma bulunmaktadir, kaba kalsitte % 2 ve kaba
kuvarsta % 1 oraninda bir azaltma yapiimasi, klinkerdeki serbest kireg miktarini 1400°C’de % 1 oraninda
azaltmaktadir [1]. Pisirilebilirligin gelistirilebilmesi igin inceligin optimize edildigi durumda firnn daha stabil
bir malzeme ile galisacaktir. Sonug olarak, pisirme islemi daha istikrarli hale gelecekir.

Uygulama

Fosroc, farin hazirlamaya yonelik olarak 6giitme yardimcilarinin kullanilmasi konusundaki deneyimini
daha Gnce rapor etmigtir [2], ancak, bu mevcut ¢alisma ile Fosroc, 6gitme yardimcilannin kullanimasi
sayesinde pisirilebilirligin gelistirilmesi ile elde olunacak avantajlar gostererek calismalar daha ileri bir
diizeye tagimisti. Netice olarak ulasilan avantajlarin belirlenmesi igin laboratuvar galismalarindan elde
edilen sonuglar ve ayrica bazi endustriyel uygulamalarin sonuglar bitiinsel bir bakis agisiyla birlikte
sunulacaktr.

Kaynakca

[1]. FLSmidth International Cement Seminar, Burnability of Clinker, (FLSmidth Uluslararasi Gimento
Semineri, Klinkerin Pisirilebilirligi) 2002, 9.

[2]. Whitehead and Ngopil, Global Cement Magazine (Kiiresel Gimento Dergisi), Kasim 2015, 22-23.
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Reducing Fuel Consumption and Optimizing the Whole Production Process

with Raw Mill Grinding Aids
Martyn Whitehead, Head of Technology
Mehmet Necdet Kaya, Country Sales Manager

In many cases, when one considers the use of cement additives, more commonly known as grinding aids,
the focus is on finish grinding and improving the properties of the cement. However, cement additives
can equally be applied at any stage in the cement production process that involves a comminution step.
However, we believe that the use of grinding aids during raw meal production needs to be viewed more
holistically and the benefits calculated across the whole production process.

Raw Meal Grinding and Preparation

The formation of the clinker minerals is a sensitive chemical reaction that is influenced significantly by
changes in the chemistry, mineralogy, fineness and homogeneity of the material that is feed to the kiln.
The fineness of the raw meal is typically controlled by determining the residue on a 90 and/or 200um
sieve. However, strict control and adherence to the targets may be challenging due to the variations in
chemistry and mineralogy of the naturally occurring raw materials. Consequently, any variations in the
raw meal are likely to lead to instabilities in the kiln and subsequently impact clinker quality.

Use of Grinding Aids

The fineness of the raw meal has a significant impact on how well the various raw materials will
combine during the burning process. Like any chemical reaction, increasing the reaction area, in this
case the surface area, will lead to an increase in the reaction rate. Consequently, it is important for a
cement plant to determine the fineness needed to obtain optimum combinability of the raw materials.
One of the key aspects when evaluating the burnability of a raw mix and how well it will react to form
the desired clinker minerals is the amount of coarse quartz (>45um) and calcite (>125um) that
is present. There have been numerous studies on this presented in the literature and according to
FLSmidth, a reduction of 2% in coarse calcite or 1% in coarse quartz will decrease the clinker free lime
by 1% at 1400°C, assuming that all other parameters remain the same [1].

The result of this is that the kiln will see a more stable material, where the fineness has been optimized
to improve the burnability. This in turn improves the reactivity of the clinker as well as improving the
grindability and allows a plant to optimize both the fineness of the cement as well as the content of any
other supplementary cementitious materials.

Practical Application

Fosroc has previously reported on its experience with using grinding aids for raw meal preparation
[2], but this current work goes much further in developing an understanding of the benefits in terms
of improvements in burnability that can be achieved by using grinding aids. Results from laboratory
studiies as well as some practical applications will be presented along with a holistic view to determining
the resulting benefits.

References

[1]. FLSmidth International Cement Seminar, Burnability of Clinker, 2002, 9.

[2]. Whitehead and Ngopil, Global Cement Magazine, November 2015, 22-23.
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Dr. Eduard Bolshakov, Russian Union of Builders, Committee for Cement
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11:00-11:30 | Ersel Agir Makine ERSEL; World Class Turkish Brand
Selahattin Giilbeyaz, Genel Miidiir/ General Manager

09:30-10.30

Kimyasal Katkili Yiiksek Performansli VRM’ler: Operasyonel Faydalari
ve On Hidratasyon Kontrolii

High Performance VRMs with Additives: Operational Benefits and Pre-
Hydration Control

Joshua Detellis, ABD Ar-Ge Miidiirii/ USA R&D Manager

GCP Applied

1:30-12:00 | g0 e

Refrakter Malzemeler, Yeni Versiyon Refrakter Betonlari Tanitimi ve
Refrakterlerin Aplikasyon Ydntemleri

12:00-12:30 | REMSAN Refractory Materials, Innovations In Refractory Concretes and The
Application Hints of Refractories

Sarp Kohen, Satis ve Pazarlama/ Sales and Marketing

PEISENM Ogle Yemedi/ Luncheon (Sponsor: Aybars Makina)
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Cimento Fabrikalarinda Kullanilan Konveydr Sistemleri
14:30-15:00 | Aybars Makine Conveyor Systems Used in Cement Plants
Mehmet Sahin, Yonetim Kurulu Baskan Vekili/ Vice Chairman of the Board

KHD’nin Yeni Bulusu PYROREDOX® ile NOx indirgenmesinde Tutumlu

Bir Goziim
15:00-15:30 KHD Humboldt Wedag | A Frugal Solution for NOx Reduction with KHD’s New Innovation
’ . GmbH PYROREDOX
Norbert Streit, Pyro Ekipmanlan Satig Direktdri/ Director Sales Pyro-
Equipment

Yeni Geligtirilen FLSmidth® JETFLEX® Alev Borusu
Introduction to newly launched FLSmidth® JETFLEX® burner
Henrik van Deurs, Global Uriin Miidirii, Alev Borulary/

Global Product Manager, Burners

ACHIERR]IM Ara/ Coffee Break (Sponsor: BP Castrol)

Yeni Besleme Sistemi ile Optimize Edilmis Paketleme Terminalleri
16:30- 17:00 Claudius Peters Optimized Packing Terminals - With new feeding system

: : Projects GmbH Bernd Liibbert, Paketleme & Sevk Sistemleri Grup Midiiri/

Group Manager Packing & Dispatch

15:30- 16:00 | FLSmidth

IFC’nin Gimento Sektdrii Deneyimi ve Gelecek Firsatlar: Global

Verimlilik Uygulamalar, Atik Isi1 Geri Kazanimi (WHR) ve Alternatif

Yakitlar

FC Waste Heat Recovery Investments in Turkey: Experience to Date and
Opportunities Ahead

Alexios Pantelias, IFC Enerji ve Kaynak Verimliligi Danismanlik Servisi

Midiri/ IFC’s Cross Cutting Advisory Solutions Energy & Resource

Efficiency Manager

17:00- 17:30

Cimento Sektdriinde Organik Rankine Gevirimi (ORC) ile Atik Isi Geri
Kazanimi (WHR) Uygulamalari

Waste Heat Recovery (WHR) Applications with the Organic Rankine
Cycle (ORC) in Cement Industry

Filippo Vescovo, Satig Mihendisi-Midir Yardimeisi/

Sales Engineer-Deputy Manager

Sabrina Santarossa, Satis Uygulama Midiri-Enddstriyel Isi Geri
Kazammi/ Sales Application Manager-Industrial Heat Recovery

AGAIBLKIINE Networking Kokteyli/ Networking Cockiail (Sponsor: ABB)

17.30-18.00 | SC Endiistri A.S.
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Views from Cemreview: Energy Markets, Status and Forecasts with
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Manager- Energy, Economics Studies & Statistics

Kalite ve Maliyet Korelasyonu: Son Teknoloji Laboratuvar
Thyssenkrupp Otomasyon Sistemlerinin Ticari Faydalan

anAn- . . How Quality and Cost Correlate: The Commercial Benefits from
09:30-10:00 wgustnal Solutions state of the art Lab Automation Systems?

Michael Enders, Siire¢ ve Seri Numuneleri Otomasyonu Laboratuvar
Mudirii/ Head of Process and Quatations Laboratory Automation

09:00-09:30 | CEMBUREAU

.0N- 10- Digital Enterprise
10:00- 10:30 | SIEMENS Meray Asrak, Miisteri Yoneticisi/ Account Manager

AEIIER BN Ara/ Coffee Break (Sponsor: BP Castrol)

Optimize Edilmis Hatlar ile Enerji Tasarrufu

Energy saving by optimized lining concepts

Dr. Volker Wagner, Calderys Avrupa, Market Gelistirme ve OEM Miidiirii/
Key Account, OEM and Market Development Manager Europe

11:15- 11:45 | Calderys

Pyroprocess Performansi Artirimi igin Hava Soku Nozullarindaki
Gelismeler

Advancements in Air Cannon Nozzles to improve Pyro Process
Performance )

Brad Pronschinske, Hava Soku Is Grubu Direktérii/

Director-Air Cannon Business Group

11:45-12:15 | Martin Engineering

APRLRVNM Odle Yemegi/ Luncheon (Sponsor: Aybars Makina)
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Schenck Process LOGIQ® - “Daha hizli, daha iyi, daha verimli. Tam
Otomatik — LOGIQ®: Lojistik otomasyonu ile zaman ve para tasarrufu
saglayin”

Schenck Process LOGIQ® - “Faster, better, more efficient. Fully
automatic -L0GiQ®: Save time and money by automating logistics”
Mesut Akbulut, Insaat ve Enerji Bolge Satis Midurd/

Construction and Energy Region Sales Manager

Matthias Schilling, Ingaat ve Enerji Teknik Satig Midurd/

Construction and Energy Technical Sales Manager

. i Schenck Process
14:00-14:30 Europe GmbH

Yiiksek Verimli Klinker Sogutucusu- Fons Delta Klinker Sogutucusu
14:30-15:00 | Fons Technology High Efficient Clinker Cooler Fons Delta Clinker Cooler
Ugras Akay, Genel Midiir Yardimcisi/ Deputy General Manager

Gimento Firinlarini Tozdan Arindirmanin Diinii, Bugiinii ve Yarini
15:00- 15:30 | BWF Envirotec De-Dusting Cement Kilns Yesterday, Today and Tomorrow
Juergen Lauer, Global Mineraller Direktérii/ Global Director Minerals

AEXIERGHIIM Ara/ Coffee Break (Sponsor: BP Castrol)

Havali Bantlarda Online Analiz ile Ham Karigim Optimizasyonu
Raw Mix Optimization with Online Analysis in Air Slides
Petra Muhlen, Satig Mudiri/ Sales Manager

16:00-16:30 ls\pﬁectraFlow Analytics

Bilyal Degirmenli Ogiitiicii Devrelerinde Optimizasyon
16:30- 17:00 | Magotteaux Optimization of Ball Mill Grinding Circuits
Stavros Stavrou, Kidemli Proses Mihendisi/ Senior Process Engineer

Yakit Tiiketiminin Azaltiimasi ve Tiim Uretim Siirecinin Farin Kimyasallan
ile Optimize Edilmesi

4. Reducing Fuel Consumption and Optimizing the Whole Production
17.00-17:30 | Fosroc IDEA Process with Raw Mill Grinding Aids
Martyn Whitehead, Teknoloji Midiir/ Head of Technology
Mehmet Necdet Kaya, Ulke Satig Midiirii/ Country Sales Manager

LLIIBVENIIM Gala Yemegi/ Gala Dinner (Sponsor: Ersel Agir Makine)

13 Ekim/ October 2017
10:30: Otelden Gikis/ Check-out from Hotel
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33 SpectraFlow Analytics Ltd.
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44 SICK )
45 DAL TEKNIK
46 DEDUSTING TECHNOLOGIES INT.
47 FONS TECHNOLOGIES INT.
48 DAL MAKINA
49 HAVER & BOECKER
50 RENKAG
51 MASS MAKINA A.S.
52 ZHENGZHOU RUITAI REFRACTORY
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55-56-57  CHONGQING GEARBOX
58 MEGA FAN
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Pollrich

KILTAS

KOBO-DONGHUA GmbH
FERROSER o

ALFER MUHENDISLIK

Martin Engineering

LIMIT MEKATRONIK
Vecoplan AG-Somer International
CEYLAN MAKINA

Cinar Ltd.-Somer International
GET MAKINA

Brokk AB-Somer International
0ZEK MAKINA

BWF Envirotech

0SMAK RULO MAKINA

ATS Group

SORMAS

0ZGUN MAKINA

KREISEL GmbH & Co. KG
Mihlen-Sohn GmbH
LOESCHE GmbH

AUMUND

BP CASTROL

ECOSTAR

KORFEZ DOKUM
Thyssenkrupp Industrial Solutions AG
Menzel Elektromotoren GmbH
FOSROC IDEA

FLSmidth

Teknosin

Partner Teknik/ Zemdes GmbH
Calderys Refrakter
SCHAEFFLER

Gimisel Rulman

YUNEL

KUMAS

GENKON

NTRA Danigmanlik

REMAS REDUKTOR

Hardox Wearparts

LABRIS

CHENGDU LEEJUN

TETRA Teknolojik Sistemler A.S.
QUALIST TECHNOLOGY

NBL Endistri Enerji Miihendislik
TGMB / BETONART
International Cement Review
Industrial Angles

TANDEM

ALITinform

ZKG

Global Cement

INTERCEM

SIEMENS
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ATS Walter Materials Handling
Farkli alternatif yakitlar besleme gereksinimleri igin esnek ve dogru dozlama ¢oziimleri
Flexible and accurate dosing solutions for different alternative fuels feeding requirements

AUMUND

‘AUMUND ile Yesil Diisiin”

Gevre Dostu Goziimler - Malzeme ve Eneriji Tasarrufu Et
“Think Green with AUMUND*

Environmental friendly Solutions - Save Material and Energy

Beumer
BEUMER belt apron konveyorii
BEUMER belt apron conveyor

BP Castrol o
PLASTIK DEFORMASYON - MikrofluxTransTM ve TGOATM TEKNOLOJILERI
Plastic Deformation- MikrofluxTransTM and TGOATM Technologies

Giimiigel Rulman
BEL-RAY Hakkinda
About BEL-RAY

KREISEL GmbH

PPP Hercules’teki Vidali Bir Pompayi Kreisel Seramik Doner Vana ile Basariyla Degistirimesi
Giney Afrika’daki Gimento Fabrikasi:

Vidali Pompa Uzerindeki Seramik Déner Vanalarin Avantajlarinin Tartigiimasi

Successfully Replacing a Screw Pump with a Kreisel Ceramic Rotary Valve in PPP Hercules
Cement Plant in South Africa:

A Discussion of the Advantages of Ceramic Rotary Valves over Screw Pumps

KUMAS
KUM Plus Serisi Refrakter Tuglalar
KUM Plus Series Refractory Bricks

STEAG Energy Services GmbH

Tahmin Edici Analitik: )

Gimento Fabrikas Isletmesindeki Hatalan Tespit Etmek ve Analiz Etmek Igin Akilli Gozim
Predictive Analytics:

Smart Solution to Detect and Analyze Faults in Cement Plant Operation

Schaeffler
Durum Izleme - Bakim ve Enerji Maliyetlerinden Tasarruf
Condition Monitoring — Saving Maintanence and Energy Costs

SICK
Geligmis Gaz izleme Sistemleri Kullanarak Klinker Yanma Proseslerinin Optimizasyonu
Optimization of Clinker Burning Processes Using Advanced Process Gas Monitoring Systems
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