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“Kulelerinde
Hava Soku

Yenilikleri

Air Cannon
Innovations In
Preheater Towers

Martin Engineering

Cimento Uretim slrecinin énemli bir pargasi, dokme malze-
melerin sirekli akisidir; ¢inkl dizensiz malzeme akisl, tesisin
karhhgini kisitlayabilir. Depolama sistemleri ve proses haznele-
rinde birikimler malzeme hareketini engelleyerek ekipman per-
formansi ve proses verimliligi agisindan pahali engeller olusturan
darbogazlara neden olabilir. Diizensiz malzeme akisi ayni zaman-
da bakim masraflarini da artirarak insan giicinu temel faaliyet-
lerden uzaklastirir. Akis sorunlari yeterince ciddi hale gelirlerse
Uretimin tamamen durmasina neden olabilir.

Hava soklarinin dékme malzeme tasimaile ilgili malzeme akis so-
runlarini gdzme konusunda uzun bir gegmisi vardir. Hava patlag-
lari olarak da bilinen bu cihazlar, ¢cimento Uretiminde, haznelerin
tikanmasini agmaktan, asiri isitilmis malzemenin sogutma islemi
yoluyla hareket ettirilmesine kadar ¢esitli uygulamalarda kullani-
lir. Hava soklarinin mihendisligi, kurulumu, montaji ve tasarimin-
daki son yenilikler, 6n isitici kulelerinde guvenli ve verimli akisin
saglanmasinda 6zellikle etkili olmustur.

Hammaddeler tagsima, kirma, kalsine etme, karistirma ve paketle-
me slreglerinden gegerken, hava soklari stire¢ akisinin strdarul-
mesinde etkili oluyor. Bunlar, bir tanktan bir boru dizenedgi yoluy-
la 6zel bir nozula guglu bir basingli hava akisi saglayarak, toplanan
materyali yluzeylerden temizleyerek ve onu tekrar proses akisina
yonlendirerek caligirlar.

On isiticida hava soklar, tikanmayi dnlemek ve malzemenin ser-
best akisini desteklemekicin intikal, mal akis borulari ve diger ko-
numlarin duvarlarindaki birikintileri giderir. Bunlarin yaygin olarak
benimsenmesinden énce, operatorler bir akis darbogazi tespit
ettiginde, Uretim durduruluyor ve sireg, yiksek isiya sahip KKD'li
ve hava puskulrtmeli cihazlari olan isgiler tarafindan manuel te-
mizlik icin kapatiliyordu.

74 CemenTirk | Kasim/Aralik 2024

An essential part of the cement production process is the
consistent flow of bulk materials, as poor material flow can put a
stranglehold on a plant’s profitability. Accumulations in storage
systems and process vessels can choke material movement,
causing bottlenecks that create expensive obstacles to equipment
performance and process efficiency. Poor material flow also
raises maintenance expenses, diverting manpower from core
activities. If they become severe enough, flow problems can bring
production to a complete stop.

Air cannons have a long history of resolving material flow issues
associated with bulk handling. Also known as air blasters, they are
employed in a number of applications in cement production, from
unclogging hoppers to moving super-heated material through
the cooling process. Recent innovations in the engineering,
installation, assembly and design of air cannons have been
particularly effectivein maintaining safe, efficient flowin preheater
towers.

As raw materials travel through the conveying, crushing, calcining,
mixing and packaging processes, air cannons are instrumental in
maintaining process flow. They function by releasing a powerful
shot of pressurized air from a tank through a pipe assembly to a
specialized nozzle, removing collected material from surfaces and
directing it back into the process stream.

In the preheater, air cannons dislodge buildup from the walls
of riser ducts, feed pipes and other locations to avoid clogging
and promote the free flow of material. Before their widespread
adoption, when operators detected a flow bottleneck, production
would be halted and the process shut down for manual cleaning,
typically by workers in high heat PPE using air lances, widely
considered one of the least desirable jobs in cement production.
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Malzeme akisi sorunlarini g6zmek icin gimento iiretimindeki
bircok uygulamada hava soklari kullaniimaktadir.

Air.cannons are employed in a number of applications in
cement production to resolve material flow issues.

Onceki Teknolojiler

ilk hava soku tasarimlari, basingli hava tiiketimi, giivenlik, kuru-
lum ve bakimla ilgili aksama streleri de dahil olmak Uzere gesitli
sorunlarin varligini gézler 6niine serdi. Yakin zamana kadar hava
soklari, genellikle ylzlerce kilo agirligindaki hava tanklarina bag-
laniyordu ve igeriye bakan valfler dogrudan hazne igerisine patla-
ma yaplyordu. Valf (izerinde bakim yapmak igin tankin tamaminin
sOkllmesi gerekiyordu, bu da énemli diizeyde is glici ve zaman
gerektiriyordu ve tanklarin agirligi nedeniyle potansiyel givenlik
sorunlarina yol aglyordu. Bazi ekipmanlar, basingli hava sistemini
paylasan diger sistemlerde 6nemli bir yik yaratarak isletme ma-
liyetini artiriyordu. Daha eski modellerde, basing disusleri nede-
niyle tekleme yapma potansiyeli olan, atesleme sirasini bozan ve
basingli hava sistemine daha fazla yik getiren negatif atesleme
valfleri bulunuyordu.

Onisitici uygulamalarinda, nozullar hala yaygin olarak refrakter-
den disari ¢ikacak sekilde hazne duvarina kaynak yapilmaktaydi.
Asindirici yiksek 1s1 ortami, bunlari hizli bir sekilde asindiriyor ve
bazi uygulamalarda 3-6 ay gibi kisa bir siirede degistirilmesi ge-
rektiriyordu. Her seferinde, refrakterde mikro gatlaklara neden
olabilecek bir slire¢ olan s6kme ve degistirme icin kapall alana
girisin yani sira tam bir soguma suresi gerekiyordu. Ayrica, yaygin
boru nozulu tasarimlari borunun igcinde malzeme birikmesine izin
vererek hava sokunun etkinligini potansiyel olarak azaltabilir ve
degistirme ihtiyacini arttirabiliyordu.

Modern Hava Soku Tasarimi

Son on yilda hava soku teknolojisinde bir tir devrim yasandi. Mi-
hendisler ¢izim tahtasina geri dondiler ve havanin tanka girdigi
andan malzemeyle temas ettigi ana kadar ekipmani tamamen
yeniden icat ettiler. Artik daha verimli, uygun maliyetli ve servisi
daha glvenli hale geldi.

Early Technologies

Early air cannon designs exposed several issues, including
compressed air consumption, safety and the downtime associated
with installation and maintenance. Until recently, cannons relied
on air tanks that often weighed hundreds of pounds, with inward-
facing valves firing straight across the vessel. To perform
maintenance on the valve, the whole tank required removal,
involving significant labor and time, and posing potential safety
issues due to the weight of the units. Some equipment created
a significant drain on other systems sharing the compressed
air system, raising the cost of operation. Older models featured
negative firing valves that had the potential to misfire due to drops
in pressure, throwing off the firing sequence and further burdening
the compressed air system.

In preheater applications, nozzles are still commonly welded to the
vessel wall, protruding through the refractory. The abrasive high-
heat environment wears them down quickly, with replacement
needed in as little as 3-6 months in some applications. Each time,
a complete cooldown is required, along with confined space entry
for the removal and replacement, a process that can contribute
to microfractures in the refractory. Further, common pipe nozzle
designs can allow material buildup inside the pipe, potentially
reducing the cannon'’s effectiveness and contributing to the need
for replacement.

Modern Air Cannon Design

The last decade has seen a revolution of sorts in air cannon
technology. Engineers have gone back to the drawing board and
completely reinvented the equipment from the moment air enters
the tank to its contact with material. It has become more efficient,
cost-effective and safer to service.

Today, design and engineering advancements are producing air
cannonsthat are more compact and lighter, with greater efficiency
and power. Suppliersareinnovating the way they're built, installed,
serviced and powered in order to maximize production and reduce
both downtime and the overall cost of operation, while contributing
to improved safety.

To extend service life, high heat retractable nozzles are now
available for especially abrasive locations, extending into the
vessel to fire, then retracting back into the protective pipe. Both
the rugged construction and reduced exposure to punishing
environments extend nozzle life. They are also designed to be
easily removed from a flange by a single worker and serviced as
individual units outside of a Y-pipe assembly, without shutting
down production. The new Y-pipe is intended to be a long-lasting,
permanent addition to the preheater, allowing all the components
(tank, valve, nozzle, etc.) to be mounted and maintained externally
without disruption of the vessel wall or costly downtime. When
space considerations are an issue, a special tee is also available
as an alternative to the Y-pipe, so technicians can stagger
the positioning of the cannons to accommodate tight spaces.
Together, these new component options create a modular system
that delivers unprecedented ease of access and serviceability.

The new tank designs generally range from 35 to 150 liter capacity,
and deliver more force output with less air consumption at half
the size of previous designs. Units fire a shot of air at up to 120
PSI (8.27 BAR) from the pressurized tank, with an effective area
of up to 22.6 ft2 (2.10 m2). At the heart of the system is the valve
assembly, which requiresregularinspectionand occasional service
/ replacement. To avoid the need for tank removal and confined
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GunUmuzde tasarim ve muhendislik ilerlemeleri, daha kompakt
ve daha hafif, daha fazla verimlilik ve glice sahip hava soklari Gret-
mektedir. Tedarikgiler, givenligin iyilestiriimesine katkida bulu-
nurken Uretimi en Ust diizeye gikarmak ve hem ariza stresini hem
de genel isletme maliyetini azaltmak igin imalat montaj, servis ve
calistiriima yontemlerinde yenilikler yapmaktadir.
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Bu hava soklar maksimum etki i¢in belirli bir sirayla stratejik -
olarak konumlandiriimis ve ateslenmistir.

These air cannons are strategically located and fired in a specific
sequence for maximum effect.

Hizmet dmrund uzatmak igin, dzellikle asindirici konumlar igin
artik yuksek 1stya mukavim geri ¢ekilebilir nozullar mevcuttur; bu
nozullar, intikal icine dogru uzanir ve ardindan koruyucu boruya
geri gekilir. Hem saglam yapi hem de zorlayici ortamlara daha
az maruz kalma nozul 6mrind uzatir. Ayrica tek bir isci tarafin-
dan flanstan kolayca ¢ikarilacak ve Uretimi durdurmadan Y-boru
tertibatinin disinda ayri Uniteler olarak bakimi yapilacak sekilde
tasarlanmistir. Yeni Y borusunun 6n isiticiya uzun émdarld, kalici
bir eklenti olmasi amaglanmisir ve tim bilesenlerin (tank, valf,
nozul vb.) hazne duvarinda herhangi bir kesinti veya maliyetli ak-
sama slresi olmadan harici olarak monte edilmesine ve bakiminin
yapllmasina olanak tanimaktadir. Alanla ilgili bir sorun oldugun-
da, Y borusuna alternatif olarak 6zel bir T borusu da mevcuttur,
bdylece teknisyenler dar alanlara uyum saglamak icin soklarin
konumlarini kademeli olarak ayarlayabilmektedir. Bu yeni bilesen
secenekleri bir araya gelerek benzeri gorulmemis erisim ve servis
kolayligi saglayan modduler bir sistem olusturur.

Yeni tank tasarimlari genel olarak 35 ila 150 litre kapasite araligin-
dadir ve dnceki tasarimlarin yarisi boyutunda, daha az hava tike-
timiyle daha fazla giic gikisi saglar. Uniteler, basingli tanktan 22,6
ft2'ye (2,10 m2) kadar etkili alanla 120 PSl'ye (8,27 BAR) kadar hava
atisi yapar. Sistemin merkezinde, dizenli inceleme ve ara sira
servis/degistirme gerektiren valf tertibati bulunur. Tankin gikaril-
masl! ve kapali alana girme ihtiyacini ortadan kaldirmak i¢in ma-
hendisler, disa bakan valflere sahip yeni soklar tasarladilar. Bu,
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space entry, engineers have designed new cannons with outward-
facing valves. This provides easy access by a single worker from
outside the vessel. To prevent the risk of unintentional firing due
to sudden drops in pressure, the new positive-firing valves require
an air pulse signal from the solenoid to trigger discharge. Safely
located up to 200 feet away from the highest heat areas, solenoids
can be connected to a plant's central control room, allowing
operators to maximize results by monitoring and adjusting firing
sequences from a remote location. The cannons can also be fired
manually.

Installation Innovations

Bringing material up to temperatures as high as 24009 F (13152 C)
takes a tremendous amount of energy. The cost of downtime for
cooling the preheater tower, performing the work and reheating
the kiln is astronomical. The ability to avoid shutdowns and yet
safely service these systems has been a fundamental priority in
new equipment designs.

Martin Engineering was the original inventor of low-pressure
blasting with plant air for improved bulk material handling, and
the firm has recently commercialized a patented new technology
for installing air cannons without a process shutdown. The
system allows specially-trained technicians to mount the units
on furnaces, preheaters, clinker coolers and in other high-
temperature locations while production continues uninterrupted.

Specialized coredrillbitsare engineeredto create the exact diameter
hole at the precise angle needed. Once a core is safely installed in
the vessel wall, anisolation gate isinserted to protect from heat and
blowback. Trained technicians then attach the Y-pipe assembly with
no downtime or process disruption. The technology dramatically
reduces expensive downtime associated with traditional installation
methods, which require that high-heat processes be halted to allow
core drilling and mounting of the cannons.

The Chittor Cement Plant in Northwest India had considerable
residue buildup in the kiln inlet and riser ducts of its preheater
tower, and the manual cleaning schedule struggled to keep
up. If left untreated, the accumulation would clog the duct and
bring production to a halt in order to remedy the problem. To
address the issue, plant managers initially installed ten massive
air cannons, 150-liter and 300-liter models weighing hundreds of
pounds apiece, which could only be moved with a crane. Each was
connected to straight pipe assemblies with fan jet nozzles set into
the refractory.

Operators discovered that the large tanks overtaxed the plant's
compressed air system, without completely resolving the problem.
As a result, they were forced to continue manual cleaning, losing
valuable production time as workers in protective gear braved the
unpleasant conditions. Inaddition, because of the abrasive high-heat
environment, the fan jet nozzles failed quickly. Replacing the nozzles
required certified workers to enter the confined space, resulting
in excessive downtime, and the frequent replacement disrupted
and degraded the refractory lining. Managers sought a safer, more
sustainable solution that effectively removed the build-up.

Martin Engineering India was invited to examine the issue and
offer a solution. Technicians removed the large, unwieldy tanks
and installed eight 70 liter Martin® Typhoon Air Cannons, 6 fixed
nozzles and 2 retractable nozzles. Using innovative core-drilling
technology, the preheater tower remained operational as the holes
were drilled and the Y-pipe assembly was welded to the duct wall.
The Typhoon features a hybrid valve concept that provides more

tek bir iscinin teknenin disindan kolay erisimini saglar. Basinctaki
ani dususler nedeniyle kasitsiz atesleme riskini 6nlemek amaciy-
la, yeni pozitif atesleme valfleri, desarji tetiklemek igin solenoid-
den bir hava darbesi sinyali gerektirir. En yUksek isi alanlarindan
60 metreye kadar givenli bir sekilde uzaga yerlestirilen soleno-
idler, tesisin merkezi kontrol odasina baglanarak operatorlerin
atesleme siralarini uzak bir yerden izleyerek ve ayarlayarak so-
nuglari en Ust diizeye ¢ikarmasina olanak tanir. Soklar manuel
olarak da ateslenebilir.

Kurulum Yenilikleri

Malzemeyi 1315° C'ye (2400° F) kadar yuksek sicakliklara gikarmak
cok bilylik miktarda enerji gerektiriyor. On isitict kulesinin sogu-
tulmasi, isin yapilmasi ve firinin yeniden isitiimasi i¢in gereken
slrenin maliyeti astronomiktir. Duruslari 6nlemek ve yine de bu
sistemlere givenli bir sekilde bakim yapma yetenegi, yeni ekip-
man tasarimlarinda temel bir 6ncelik olmustur.

Martin Engineering, dékme malzemelerin daha iyi tasinmasi icin
tesis havasiyla distk basingli piskdrtmenin ilk mucidiydi ve fir-
ma yakin zamanda durus yapmadan hava soklarinin kurulumuna
yonelik patentli yeni bir teknolojiyi ticarilestirdi. Sistem, Gretim
kesintisizdevam ederken, 6zel egitimli teknisyenlerin hava sokla-
rint firinlara, on isiticilara, klinker sogutucularina ve diger yiksek
sicakliktaki yerlere monte etmesine olanak tanir.

Ozel karot matkap uglari, ihtiyag duyulan kesin acida tam gapli
delik olusturmak Uzere tasarlanmistir. Karot matkabi tank du-
varina guvenli bir sekilde monte edildikten sonra, I1sidan ve geri
tepmeden korunmak igin bir izolasyon kapisi yerlestirilir. Egitim-
li teknisyenler daha sonra Y-boru tertibatini herhangi bir kesinti
veya proses kesintisi olmadan takarlar. Teknoloji, karotla delme
ve soklarin montajina olanak saglamak igin yuksek isili islemlerin
durdurulmasini gerektiren geleneksel kurulum yéntemleriyle ilis-
kili pahali ariza surelerini 6nemli 6l¢tde azaltir.

Sabit boru diizeneklerine sahip eski 150 L soklar.

The old 150 L cannons with fixed pipe assemblies.

| || Y
T

Egitimli bir teknisyen tarafindan,.iiretim sirasinda karotlu delme i§lemi* Illll\ . N

gerceklestirilmistir. Grnek Olay: Chitter Cimento, Hindistan 'h ‘ 1 \l

Core drilling during production conducted by a trained technicians \
Case Study: Chittor Cement, India :

force with less air using only one line to fill the tank and trigger the
valve. Mounted on a permanent Y-pipe assembly, the tank has an
outward facing valve, allowing easy access for maintenance. A
flange securesthe nozzleinside the assembly, makingreplacement
and maintenance a one-person job with no system downtime. The
retractable nozzles feature a 360° head that withdraws after firing,
protecting it from abrasion and extreme temperatures.
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Kuzeybati Hindistan'daki Chittor Cimento Fabrikasi'nin firin giri-
sinde ve onisitici kulesiintikalde 6nemli miktarda kalinti birikmisti
ve manuel temizlik programi buna ayak uydurmakta zorlaniyordu.
Malzeme temizlenmedigi takdirde birikinti kanali tikayacak ve so-
runun ¢6zdmd igin Uretimin durmasina neden olacakti. Sorunu
cozmek icin tesis yoneticileri baslangicta her biri yazlerce kilo
agirhginda olan ve yalnizca bir vingle hareket ettirilebilen 150 lit-
relik ve 300 litrelik modellerden olusan on adet devasa hava soku
kurdu. Her biri, refrakterin icine yerlestirilmis fan jet nozullari ile
duz boru duzeneklerine baglandi.

Operatorler, buylk tanklarin, sorunu tamamen ¢6zmeden tesisin
basincli hava sistemine asiri yuk bindirdigini kesfetti. Sonug ola-
rak, koruyucu giysiler giyen isgiler rahatsiz edici kosullara gogus
gererken, degerli Uretim zamanini kaybederek manuel temizlige
devam etmek zorunda kaldilar. Ayrica asindirici yiksek isili ortam
nedeniyle fan jet nozullari hizla arizalandi. Nozullarin degistirilme-
si, sertifikall ¢alisanlarin kapali alana girmesini gerektirdi, bu da
asiri aksama siresine neden oldu ve sik sik degistirme, refrakter
astarin ve bozulmasina neden oldu. Yéneticiler, birikmeyi etkili bir
sekilde ortadan kaldiracak daha glvenli, daha surddrulebilir bir
¢ozum aradilar.

Martin Engineering Hindistan, sorunu incelemesi ve bir ¢6zim
6nermesi icin davet edildi. Teknisyenler buylk, hantal tanklari
cikardilar ve sekiz adet 70 litrelik Martin® Typhoon Hava Soku,
6 adet sabit nozul ve 2 adet geri gekilebilir nozul yerlestirdiler.
Yenilikci delme teknolojisini kullanilarak 6n isitici kulesi, delikler
acllirken ve Y borusu dizenegi kanal duvarina kaynak yapilirken
calisir durumda kaldi.

Typhoon, tanki doldurmak ve valfi tetiklemek igin tek bir hat kul-
lanarak daha az havayla daha fazla gli¢ saglayan hibrit bir valf
konseptine sahip. Kalici bir Y-boru dizenegi Gzerine monte edilen
tankta, bakimigin kolay erisim saglayan, disariya bakan bir valf bu-
lunuyor. Bir flansg, nozulu dizeneginicinde sabitleyerek degistirme
ve bakimi, sistem kesintisi olmadan tek kisilik bir is haline getirir.
Geri cekilebilir nozullar, atesleme sonrasinda geri gekilerek asin-
maya ve asiri sicakliklara karsi koruyan 360°lik bir bashga sahiptir.

6 aylik calismanin ardindan isgiler ve yoneticiler performanstan
¢ok memnun olduklarini bildirdiler. Daha yuksek verimli tank-
lar, basingli hava sistemi Gzerindeki yukl yaklasik %50 oraninda
azaltarak tesisin tum yeni hava soklari kolayca tedarik etmesine
olanak sagladi. Nozullarin ekipman 6émrU de uzadi; nozul bakimi
ve dedisimi daha az is saati gerektiriyor ve proses kesintisi yasan-
miyor. Tesis daha sonra siregteki diger yerler icin 21 set sok ve
nozulun yani sira mevcut soklari yenilemek igin bes ekstra nozul
siparisi verdi. Bakim kolayligi ve glvenligi tesi performansini ar-
tirdi. DusUk iscilik maliyeti ve artan ¢alisma siresi, mikemmel bir
yatirim getirisi sunuyor.

Sonug

On isitict kulenin devre disi kalmasi, gimento prosesinde hem iire-
tim hem de enerji agisindan maliyetlidir. Eski hava soku ¢6zim-
leri, isglcl maliyetlerini artiriyor ve iscileri, moralleri bozan goz
korkutan bir iste potansiyel risk altina sokuyor. Operatorler artik
guvenligi artiran, ariza suresini azaltan, verimliligi artiran ve genel
isletme maliyetini azaltan modern hava soku teknolojisini kullana-
rak uzun vadeli bir strateji uygulayabiliyor.
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After 6 months of operation, workers and managers report being
very happy with the performance. The higher-efficiency tanks
have reduced the burden on the compressed air system by about
50%, allowing the plant to easily supply all of the new cannons.
The equipment life of the nozzles has also increased, while nozzle
maintenance and replacement requires fewer man-hours, with
no process downtime. The plant subsequently placed an order
for 21 more sets of cannons and nozzles for other locations in
the process, as well as five extra nozzles to retrofit existing
cannons. The safety and ease of maintenance have improved plant
performance. The lower labor cost and increased uptime offer an
excellent return on investment.

Conclusion

Preheater tower downtime is costly in cement processing, both
from a production and energy standpoint. Old air cannon solutions
raise labor costs and put workers at potential risk in a daunting
job that degrades morale. Operators are now able to implement
a long-term strategy using modern air cannon technology that
improves safety, mitigates downtime, increases efficiency and
reduces the overall cost of operation.
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Y boru diizenekleri tizerinde iki adet 70 litrelik top, alttakine geri gekilebilir
agizlik takilmistir.

Two 70-liter cannons on Y-pipe assemblies, the bottom one fitted"With
retractable nozzle.





