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KILNCOOLER HOT SPOT

INFRARED CONTROLLED
WATER COOLING OF KILN SHELL .

- * ‘ . . . \‘)\)\\
- expansion of kiln‘s operation time 2
- reduced mechanical tension ///
- energy savings_ ; /

N
KILNCOOLER HOT SPOT
SU SPREYI ILE FIRIN MANTOSUI\TtJ;Nféf‘_*‘?éEQ‘.
INFRARED KONTROLLU SOGUTULMASI 1
- finn gcaligma operasyon siiresinin uzatilmasi
- daha az mekanik gerilim
- enerji tasarrufu -




o
complex burning conditions... K “ MY

change of fuel types... PROCESS
thinner refactory... =
coating drops... \
hot spots...

Unexpected Kiln Stop
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Implementing new fuels into rotary kilns
Yeni yakitlarin doner firinlara uygulanmasi

Change of flame shape and position goes along with change of coating in the kiln.
Alevin seklinin ve pozisyonun degisimi, firin ici mal sarma davranisini1 degistirir.

CCCCCCC

Thermal scan of the kiln surface
Firin yuzeyi termal taramasi

Thermal scan of the sintering

zone and flame shape
Sinter bolgesinin ve alev seklinin

termal taramasi
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Costs of an unexpected kiln stop because of thinner refractory:

incelmis refrakter nedeniyle gerceklesen plansiz bir firin durusunun yaklasik maliyeti
Kiln production rate 4.000 t/day
Firin uretimi 4.000 t/gun
Assumed sales margin (cement) 11 USD/t
Yaklasik satis kari (cimento) 11 USD/ton
Minimum duration of kiln stop 6 days*
Firinin minimum durus suresi 6 gun*
Costs of production losses because of In USD: 4000 t/d x 11 USD/tx 6 d
an emergency kiln stop (min.) = 264.000 USD
Plansiz durus nedeniyle ortaya c¢ikan USD : 4000 t/gun x 11 USD/ton x 6 gun
uretim kaybindan gelen kar zarari (min.) = 264.000 USD

*assuming: 2 days for stop/cool down + 2 days for working on the refractories + 1 day for drying + 1 day for
start up.

NOTE : the secondary costs such as maintenance and materials should be added on the figures above due to
unexpected kiln stoppage.

* Oongort: 2 giin firinin sogumasi + 2 gln refrakter ¢alismasi + 1 giin kuruma + 1 glin devreye alma.

NOT : ani firin durusu nedeniyle olusan ikincil maliyetler (bakim, malzeme vs) ayrica ilave edilmelidir.
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Refrakteri korumak The conventional
icin firn ici anzast way is to use air fans
olusumu saglanmasinda to cool the kiln and

kullanilan geleneksel  create new coating
#yontem firn to protect the

thinner refractory
gutulmasidir: | lining by air:

high power
consumption
very noisy

limited effect

_— 7—.' 3
™
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Comparison of “Air vs. Water Cooling” to eliminate 2MW (heat)
2 MW 1s1nin disiirudlmesinde “hava veya su” ile sogutma karsilastirmasi

AT =20K

AT =40 K
/ AT = 60 K
/ AT = 100 K

]

]

3/saat
N

m3/h
[m

/ [

Hava debisi

ca. 2 MW at 150.000

m3/h and AT = 40 K 2 MW ca. 0,9 U/s

resp. ca. 3,2 m3/h

Airflow

2 MW 1sil dustim igin,
150.000 m3/saat
hava debisi ile

At =40 K daslim
saglanir

2 MW 1sil dugumigin,
0,9 It/sn su debisi, bir
baska degisle

3,2 m3/saat debi
kullanilir.

Watér flow
Su debisi

1
Thermal power [MW]
I MW
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Efficiency of kiln cooling using conventional air blower vs. water evaporatiom
Key figures for a 1 meter kiln shell segment (total turn), operational costs to cool down 40 K )
(at 350 °C kiln surface and 22 °C ambient temperature)

Firin mantosunun geleneksel fanlar ile sogutulmasi ve su ile sogutulmasinin

karsilastirilmasi
Asagidaki rakamlar, 1 metrelik mantonun (1 tam tur) 40 K sogutulmasi icin operasyonel maliyetleridir

(firin mantosu 350 °C ve ortam sicakligi 22 ° C kabul edilir)

Per 1 m kiln segment / 1 m firin mantosu Air blower / Hava Water evaporation / Su spreyi
Electrical power installed / kurulu gucg ~ 10 kW 0,01 kW

Consumption (air - water) / tuketim (hava - su) approx 3000 Nm3/h (air) 64 - 100 L / h (water)
yaklask 3000 Nm?3/saat (hava) 64 - 100 It / saat (su)

ccccccc

63 dB(A)

Operational costs - Isletme maliyeti 4.900 S (@7.000 h) 49 S (@7.000 h)
(1kWh ~ 0,07 S/kWh) and 7.000 h 4.900 S (@7.000 saat) 49 § (@7.000 saat)

(1kWsaat ~ 0,07 $/kWsaat) ve 7.000 saat

Advantage of water cooling : much less operational costs & opportunity for precise cooling of small sectors = HOT SPOTS!
Necessity : the water flow must be generally limited, the amount to be applied to the kiln‘s shell must be precisely controlled.

Noise emission / Ses emisyonu 105 dB(A)

Su ile sogutmanin avantaji : cok daha duisiik isletme maliyeti & kuiciik, bolgesel asir1 sicak noktalarin hassas ve kontrollu
sogutulmast = HOT SPOTS! Yani SADECE HARARETLi BOLGELER!

Gereklilik : spreylenen su ihtiya¢ kadardir ve miktari hassas bir bicimde kontrol edilir.
7- KIMA Process Control 2018
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Mechanical effects and benefits of “Water Cooling”
“Su ile sogutmanin” mekanik etkileri ve avantajlan

“As long as the water cooling is
used at temperatures < 600°C
there will be no harm to the micra

structure of the steel.”

Aachen University of applied science,
department of material sciences

& Salzgitter Mannesmann Steel Research and
Development

“600°C’den daha dusuk
sicaklardaki yuzeyin su ile
sogutulmas1 durumunda, celigin
mikro yapisina herhangi bir zarar

gelmez”
Aachen Universitesi uygulamali bilimler,

malzeme bilimi bolimi & Salzgitter
Mannesmann Celik Arastirma ve Gelistirme

N

Possibility to cool a precise section only to avoid
mechanical expansion

Sadece gerekli bolgenin sogutulmasi ve bu sayede

mekanik genlesmenin engellenmesi

Only section
to cool Ex

Sogutulacak
tek bolge

KilnCooler™
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Precise cooling only when and where necessary
Ihtiyac olunan bolgede ve ihtiyac

VS

i
I
1 B

KilnCooler™

halinde hassas sogutma .

N

ccccccc

VIDEO
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Technical description of the Kiln Cooling Control System
Su ile finn sogutma sisteminin teknik aciklamasi

M-Controller
M-kontrol Unitesi

Power / gli¢

£
o
e
Q
=
c
9
)
©
Q
c
>
S
S
O
Oy

water / su

Pressure - basing
Flowrate - debi

IR sensor

IR-sensor

Flat jet nozzle

cooling unit
sogutma unitesi

KilnCooler™
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IR-Temperature Sensor

b N r 4
OOOOOOO

IR (infared)-Sicakhk sensoru Water throughput per nozzle is approx.

6 litre/min @3 bar water presssure
Nozul basi debi yaklasik 6 lt/dk @ 3 bar

Spray Nozzles
Sprey Nozullarn

isletim Panosu
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The mobile (sliding) unit at LafargeHolcim plant Hoever, Hannover, Germany
Hareketli (kayar) linite yerlesim ornegi - LafargeHolcim Hoever Fabrikasi, Hannover, Almanya \ 4

ccccccc
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Control Panel _
Kontrol Paneli B

Easy to use: change the temperature set
point by a rotary knob

Above a temperature of 500°C the valves
will not open any more; Red Spots will
not be cooled

Easiest commissioning, clear information

Kolay Kullanim: sicaklik set degerini
doner diigmelerden kolayca degistirin

500°C Ustii sicakliklarda valf acmaz;
Kirmiz1 hararetli bolge sogutulmayacaktir

Kolay montaj ve net bilgilendirme
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Practical use, example:
Fiili kullanim, ornek:

Ayuda

mmmmmmm

KilnCooler™

Nombre de horno
Horno 6

Zoom - Maxima temperatura

Sincronismo:

N
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Practical use, example:
Fiili kullanim, ornek:

8 O

Aktuelle Position : [c]
2014.03.2b 1363 k00
Min.-. Max.-. Mittelwerte Temp.
40.00m
Max :378°C

Min :272°C
Akt. Ofengeschwindigkeit :
2.5 Uimin

Gergek Pozisyon :
25.03.2014 13:53.
Min.- Maks.- Ort. Sicakliklar
40,00 mt
Maks. : 378 °C
Ort. :292°C
Min. :272°C
Gergek firin devri :
2,5 dev/dk

KilnCooler™

N

Temp, MMM iiber Zeit

.

Temp, MMM liber Zeit :
Temperature, minimal, mean, maximal over time

Zaman igerisinde sicaklik (minimum, ortalama, maksimum)
: KCHS on

. KCHS devrede
i (KCHS : Kiln Cooler Hot Spot)

Date
Time
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Controlled cooling of a hot spot preserves the kiln shell

Precise section cooling stepwise with max. -2°C per minute

Manto hararet bolgesinin kontrollii sogutulmasi firin mantosunu korur
Gerekli bolgenin adim adim dakikada maksimum -2 C sogutulmasi

2
SN
o

O

0O
= X
C =
28
qEJ(/)
|_

Temperature ()
Srcakhk( C)

Time (min)
Zaman (dk)

16- KIMA Process Control 2018

KilnCooler™



Mechanical effects and concluding benefits
Securing more stable coating

Mekanik ektiler ve nihai faydalari
Daha stabil anzast yuzey kaplamasi

« With the water cooling the mechanical tension can be
reduced and the oval flexation is optimized. A better
alignment is the result and coating can be formed
again.

« This is especially happening at and close to tire sections

Su spreyi ile sogutma sayesinde mekanik gerilim
azaltilabilir ve oval genlesme optimize edilir.

Sonuc¢ daha iyi manto hizalamasi, ve anzast olusumu.

Genelde bu sikintilar, firin ringi kisimlari ve yakinlarinda.

olusmaktadir.
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Mechanical effects and concluding benefits
Securing more stable coating

Mekanik ektiler ve nihai faydalar
Daha stabil anzast yuzey kaplamasi

Cooling by fan 3 Cooling by
Fan ile sogutma - ' | kilncooler
Su spreyi ile

sogutma

/ Hot area : "Hot spot”
/** Sicak bélge : "Hararet”
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ARGOS Yumbo plant, Cali, Columbia
ARGOS Yumbo cimento fabrlkaSI Call Kolomblya

Makina Kimya Metalurji

".', 4

s

¢D Arcos
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ARGOS Yumbo plant, Cali, Columbia
ARGOS Yu

‘bARGOS |
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ARGOS Yumbo plant, Cali, Columbia
ARGOS Yumbo ¢cimento fabrikasi, Cali, Kolombiya

CCCCCCC

Mapa historico: 2018-03-12 05:21

Shell temperatures
before and after
controlled water

cooling

Su spreyi ile mantonun

sogutulmasi Oncesi ve

W Maximo

M Minimo

Sonrasi degerleri ‘ = Fromede

(D Arcos

2018-03-09 2018-03-10 2018-03-10 2018-03-11 2018-03-11 2018-03-12
15:00:33 04:53:53 18:47:13 08:40:33 22:33:53 12:27:13
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ARGOS Yumbo plant, Cali, Columbia
ARGOS Yumbo ¢cimento fabrikasi, Cali, Kolombiya
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Mapa histédrico: 2018-03-14 08:22

Shell temperatures
before and after
controlled water

cooling

Su spreyi ile mantonun
W Maximo
M Minimo

sogutulmasi Oncesi ve

M Promedio

Sonrasi degerleri

( b ARGOS
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ARGOS Yumbo plant, Cali, Columbia o N
ARGOS Yumbo ¢cimento fabrikasi, Cali, Kolombiya

[°] Mapa histérico: 2018-03-24 14:23

Shell temperatures 360

CCCCCCC

300

before and after

240

controlled water 160

120

cooling

60

0

Su spreyi ile mantonun

Tendencia de temperatura del metro 8.9m

sogutulmasi Oncesi ve ” ‘ T m b

A,
_(./// \ M Minimo
— \\\

~ H Promedia

Sonrasi degerleri

(D Arcos

2018-03-23 2018-03-23 2018-03-23 2018-03-23 2018-03-24 2018-03-24 2018-03-2
04:00:33 09:33:53 15:07:13 20:40:33 02:13:53 07:47:13 13:20:33
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ARGOS Yumbo plant, Cali, Columbia
ARGOS Yumbo ¢cimento fabrikasi, Cali, Kolombiya

[=1 Mapa histérico: 2018-03-25 14:23
360

CCCCCCC

Shell temperatures
before and after

controlled water

cooling

Su spreyi ile mantonun
sogutulmasi Oncesi ve

Sonrasi degerleri

( b ARGOS
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ARGOS Yumbo plant, Cali, Columbia
Shell temperatures before and after controlled water cooling
ARGOS Yumbo ¢cimento fabrikasi, Cali, Kolombiya

Su spreyi ile mantonun sogutulmasi Oncesi ve Sonrasi dederleri

The Kiln Cooler helping the plant to extend the kiln operations for more than a
month, by promoting development a coating in spite of having a refractory thickness
less than the nominal

The Kiln Cooler served definitely by the purpose for which it was installed

Nominal degerinden daha dustik refrakter kalinligina sahip firin mantosunun su spreyi
ile sogutulmasi sayesinde olusan stabil firin ici kapmasiyla, firin isletme siiresi 1 aydan
daha uzun bir sure uzamistir.

Kiln Cooler’in (firn mantosunun su ile sogutma sisteminin) devre alinmasiyla,
hedeflenen calisma amacina yonelik sonuc vermistir.
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2016, ARGOS Martinsburg -USA
2016, ARGOS Martinsburg -USA

“’ A decision was made to understand what can be done
to stabilize coating and extend brick life. Spraying water
on the kiln shell became a viable idea and a unit was
installed in 2016. Also installed at that time was a track
system along the kiln shell to move the system easily
from 14 meters to 30 meters.

During the campaign welk
temps at various locations.

temperature at these locations in a br|
building a stable coating inside the ki
the water quality calcium deposits res

i b ARGOS

"’Stabil kaplama ve refrakter omriinii uzatmak amaciyla
prensip karari alindi. Bu kapsamda, firin mantosuna su
spreyleme uygulanabilir bir fikir olarak belirdi ve 2016
yilinda sistem kuruldu. Kurulum sirasinda kayar kizak
sistemi de monte edildi ve bu sayede iinite 14 m’den 30
metreye kolayca hareket ettirilebildi.

Firin isletmesi si a, normal olarak mantoda bazi
bolgelerde sicaklik sicramalari goriiliirdi.

TR S L L bu hararetin yiikseldigi kisimlarin
sicakhklarinin  kisa SB[ G 1] [ S [ -RRYET e [T ol
oldu, ve firin iginc ha stabil kaplama olustu. Suyun
icindeki kalsiyum seh g iyle zaman icinde firin ylizeyinde
r B ETEF AT 8 olustu.  Kalsiyum  ¢okelmesinin
Cis gorﬁ‘medi.”

Heinz Knopfel, Fabrika Mud(lird
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Mminaburg Now Line 3101 /7018 17:74

i N

2016 ARGOS Martmsburg USA

{For teetp, press F1 ILFOIR01S 172 Oerator EIEEEE  fato OANEIEL) [ SECOSTDW
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“In December 2017, a temperature spike at about the 18 meters mark, was observed by the shell scanner system. This was later determined
to be as a result of blockage in the coal burner internals directing the flame towards the shell. The water spray system was quickly located
along the slide system to this location preventing shell blistering and deformation. After descaling the kiln, no excess wear on the brick was
determined. The kiln was closed, and the burner changed out and the system was restarted.
The system protects the coating and brick, allowing us to extend our operating time. Our experience with the system is a success story. Our
major challenge is freezing water during winter time. We are in the process of installing heat tracing the entire water line.”

Heinz Knopfel, Plant Manager

2017 Aralik ayinda, 18. metrede ani sicakhik yiikselisi, firrn manto infared tarayicisi tarafindan tespit edildi. Sonradan bunun firin
briilériiniin tikanmasi ve bu nedenle alevin dogrudan refraktere/mantoya yonelmesi nedeniyle oldugu anlasildi. Kayar sitemli olan su spreyi
tinitesi hemen sicakhigin sicradigi bu bolgeye getirilerek firin govdesinin genlesmesi ve deformasyonu engellendi. Firinin icine girildiginde
refrakterin zarar gormedigi tespit edildi. Briilor degisiminden sonra firin yeniden isletmeye alindi.

Su spreyleme sistemi, firin ici kaplamayi ve refrakteri korumakta, bu sayede firin isletmesini uzatmaktadir. Tecriibemize gore, bu uygulama
biiylik bir basari konusudur. Basa ¢ikmamiz gereken tek konu, dondurucu kis aylari olmustur. Bu nedenle su besleme hattina izolasyon
yaptik. Heinz Knopfel, Fabrika Muddird
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Stationary system for 8 meters kiln cooling in Italy (2 units) =~
Sabit SlStem 8 m uzunlukta manto sogutma, italya (2 umte) N
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Sliding spray system mounted on a Mono Rail in Germany (1 unit)

Mono ray lizerine oturtulmus ve kayar sistem olarak calisabilen sprey sistemi - Almanya (1 linite) \ 4

CONTROL

e

\] <
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Deposite of lime on the kiln does not have any effect TN
Firin mantosu uzerinde biriken kirecin hicbir etkisi yoktur
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KilnCooler™
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GLOBAL SUCCESS - DUNYA CAPINDA BASARI

Organisation / Fabrika

HeidelbergCement AG
Holcim (Deutschland) GmbH
Holcim (Deutschland) GmbH
Buzzi-Unicem Dyckerhoff
Opterra / CRH

Marker Zement

Opterra / CRH
HeidelbergCement AG
Lhoist /Rheinkalk
ltalcementi

Zementwerk LEUBE GmbH
Vassiliko Cement Works
ARGOS US Cement

Cement Technology Consulting
Insimbi Alloy Supplies
Cement Australia Holdings
CRH Canada

ARGOS Cement
Finnsementti Oy

Asia Cement

Fujairah Cement

Siam Cement

Buzzi-Unicem

Location / Yer

Ennigerloh
Laegerdorf
Sehnde-Hover
Deuna
Karsdorf
Harburg
Woessingen
Burglengenfeld
Flandersbach
Rezzato

St. Leonhard
Nicosia
Martinsburg
Weston
Johannesburg
Gladstone
Mississauga, Ontario
Yumbo (Cali)
Parainen
Jaechon
Dibba

Kaengg Khoi
Greencastle

KilnCooler™

Country / Ulke

Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Italy
Austria
Cyprus
USA

USA

South Africa

Australia
Canada
Columbia
Finland

South Korea
U.A.Emirates

Thailand
USA

_ e e A e AN Em A S WN S aAaAa N =2 N =N

#Product / Uriin

KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler
KilnCooler

Please contact us
for up-to-date
references

Guncel
referanslarimiz
icin lutfen irtibata
geginiz
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THANK YOU FOR YOUR ATTENTION
ILGINiZ iCIN TESEKKUR EDERIZ

FTR is REPRESENTATIVE & DISTRIBUTOR FOR COUNTRIES;

FTR ASAGIDAKI ULKELER iCIN TEMSILCI & DISTRIBUTORDUR:

TURKIYE TURKIYE
AZERBAIJAN AZERBEYCAN
GEORGIA GURCISTAN

KAZAKHSTAN KAZAKISTAN
TURKMENISTAN TURKMENISTAN
UZBEKISTAN OZBEKISTAN

KilnCooler™

PROCESS™"™
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