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Konveyir Yangin Tehlikelerinin Belirlenmesi ve Onlenmesi

|dentifying and Preventing Conveyor Fire Hazards

Bir yangin, herhangi bir lretim tesisindeki en kétu felaketler-
den biridir. BlyUk konvey®ér aglarini iceren operasyonlarda
gerceklesecek buylk Olgekli yangin olaylari, is¢i glvenligi
ve sirket karlihgi icin en blyuk risk etmenlerinden biridir. Bu
tlr yanginlarin olusmasinin altinda yatan bir takim etkenler
vardir. Birincisi, ddkme malzeme tagima islemi, dogasi gere-
gi yangin yakiti iglevi gorebilecek ve hatta patlama tehlikesi
olusturabilecek toz Uretir. Bu operasyonlarda bu tur kagak
malzemeyi kontrol etmek siregelen bir zorluktur. ikincisi,
konveyérler genellikle ihtiya¢c duyduklari bakimi zamaninda
almazlar. Konveyér bantlar genellikle, yalnizca bir bilesen
arizalandiginda hizmet verilen, devasa karmasik yapilardir.
S6z konusu arizalara derhal midahale edilmezse, kilitlenen
bir rulo istasyonu veya bant kaymasi, tutusmaya neden ol-
mak i¢in yeterli strtinme isisini olusturabilir.
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Ayrica, modern konveydrlerin boyutu ve hizi, ufak dlcekli bir
yangini bile ¢ok kisa bir sirede blylk mesafelere yayma ka-
biliyetine sahiptir. Konvey6r yanginlarini séndiirmek ¢ok zor
olabilir. Bant uzun bir yapidir ve bir yangin bu uzun rota bo-
yunca korkutucu bir hizla yayilabilir. Yangin zamaninda tes-
pit edilmezse yanan malzeme bir konveyérden digerine ko-
layca aktarilabilir. Bant yolu genellikle ¢esitli muhafazalar ve
yapilar etrafindan veya i¢inden gegcmektedir. TUm bu bantlar
ulasiimasi ¢ok zor olan i¢ kisimlarda da ylksek yangin riski
tasir. Bircok operasyonda, yukseltiimis konvey6r sistemleri
itfaiyecilerin alevlere ulasmasini da énleyebilir.

Onleme veya bastirma igin uygun énlemler alinmazsa,
6nemli bir yikim olasihgi her zaman vardir. Alevler tesis
genelinde hizh bir sekilde yayilabilir ve tim operasyonu ve
icindeki herkesi tehlikeye atabilir. isyeri giivenligi sorunla-
rinin 6tesinde, sigortadan tazmin islemleri, Uretim kaybi ve
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A fire is one of the worst catastrophes in any manufacturing
facility, but operations involving large conveyor networks are
at particular risk of large-scale fire events and the hazards
they pose to worker safety and company profitability. There
are a number of underlying reasons. For one, the nature of
bulk material conveying generates dust that can serve as
fire fuel and even an explosion hazard. Controlling fugitive
material in these operations is an ongoing challenge.
Second, conveyors often don’t receive the maintenance
they need. They are often huge, complex structures that
are only serviced when a component fails. If not addressed
promptly, a seized idler or off-center belt can create
sufficient frictional heat to cause ignition.

Sirtiinme yalnizca bant ve bilesen hasarina neden olmakla
kalmaz, ayni zamanda konveyér yanginlarina da yol acabilir.

Friction contact can not only cause belt and component
damage, but can also lead to conveyor fires.

In addition, the size and speed of modern conveyors present
the ability to spread even a modest fire outbreak over great
distances in a very short time, and conveyor fires can be
very difficult to extinguish. The belt is a long structure, and a
fire can spread all along this extended route with frightening
speed. If it's not spotted in time, burning material can even
be transferred from one conveyor to another. The belt path
will often run around or through a variety of enclosures and
structures. They all carry the risk of fire inside them, where it's
very difficult to access. In many operations, elevated conveyor
systems can also prevent firemen from reaching a blaze.

If proper measures for prevention or suppression are not
taken, there is a chance of substantial destruction. Flames
can be conveyed throughout the facility quickly, putting the
entire operation and everyone in it in jeopardy. Beyond
the obvious workplace safety issues, recovery from the



yanginin getireceg@i yasal sonuglarin ¢6zimu yillar alabilir.
Yeralti uygulamalarinda tehlike ¢ok daha blyiktir. Yeterli
sirtinme ve 1si ile birgok konveydr bant yapisi, ister dogal
malzemelerden, ister sentetiklerden veya ikisinin bir kom-
binasyonundan yapilmis olsun, kendi kendine devam eden
yangin yayilimina neden olur.

Bir kez tutustuktan sonra, bant yanginlari, genellikle perso-
nel igin alevlerin kendisinden ¢ok daha kétu bir tehlike olan,
lastik yanginina benzeyen kalin, siyah bir duman Uretme
egilimindedir. Yanan bir konvey&r bandinin yakininda olmak,
calisanlari karbon monoksit zehirlenmesine ve hidrojen siya-
niir (HCN) ve kiikirt dioksit (SO2) gibi zehirli gazlara, ayrica
oksijen tilkenmesine ve yogun isiya maruz birakabilir. Du-
man ve 1is1, gérusi sinirlayabilir, erisimi ve kagisi engelleye-
bilir. Yanginin tamamen sénduriimesi ginler alabilir. Yanan
bir bant parcalara bélinirse, yanan uglar birbirinden ayrila-
rak farkli yerlerde birden fazla yangina neden olabilir.

R

insurance, production loss and legal consequences could
take years. In underground applications, the danger is far
worse. With enough friction and heat, many conveyor belt
constructions are capable of self-sustained fire propagation,
whether they are made from natural materials, synthetics or
a combination of the two.

Once ignited, belt fires tend to produce a thick, black smoke
resembling a tire fire, which is often a far worse hazard to
personnel than the flames themselves. Being near a burning
conveyor belt can expose workers to carbon monoxide
poisoning and toxic gases, such as hydrogen cyanide (HCN)
and sulfur dioxide (SO2), as well as oxygen depletion and
intense heat. Smoke and heat can limit visibility, preventing
access and escape, and it can take days to completely
extinguish the event. If a burning belt should split under
tension, the burning ends can fly apart, leading to multiple
fires at different locations.

Uzun, karmasik konveyér sistemleri ve zor erisim,
yanginla miicadeleyi neredeyse imkansiz hale getirebilir.

Long, complex conveyor systems and difficult
access can make firefighting next to impossible.
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Bant Yanginlarinin Nedenleri

Surtinmeden kaynaklanan isi, konveyér yanginlarinin bas-
lica tetikleyicisi olsa da, bunun altinda yatan birkag neden
olabilir. Kilitlenmis rulolar, frenler veya yataklar yangin igin
bir kaynaktir. Genellikle agindirici ve yangin yakiti gérevi go-
ren kagak malzemelerle daha da kétilesir. Tambura sikisan
kacak malzeme de bant kaymasina ve ek surtinmeye ne-
den olabilir. Statik elektrik, 6zellikle havada énemli miktarda
toz mevcut oldugunda, bir yangini tetikleyebilir. Stirtinme ve
statik ateslemelerin tim bant yanginlarinin ylzde 40’'na se-
bep oldugu tahmin edilmektedir.
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Causes of Belt Fires

Although heat caused by friction is the principal trigger of
conveyor fires, there can be several underlying causes.
Seized components such as rollers, brakes or bearings
are a common source, often worsened by fugitive material
that acts as an abrasive and/or fire fuel. Carryback on
pulleys can also cause belt slip, creating additional friction.
Static electricity can trigger a fire as well, particularly when
significant amounts of airborne dust are present. It has been
estimated that frictional and static ignitions may account for
up to 40 percent of all belt fires. [Fig.1]
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Sekil 1 - 1986-1991 yillar arasinda meydana gelen bant yanginlarinin sayisi ve nedenleri.“Madenlerde Bantli Konveyérlerin Giivenli

Kullanimi” baslikli raporda yayinlanmistir.

Fig. 1 - Number and causes of belt fires from 1986-1991. Reported in the HSE Topic report, “Safe Use of Belt Conveyors in Mines.”
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Bir yangin olmasi i¢in g unsur olmalidir: Oksijen, 1si ve yakit
(diger adiyla “ates lggeni”). Konveydr yanginlarini bu kadar
tehlikeli yapan bir faktér, bandin kendisinin yakit haline gele-
bilmesidir. Bazi uzmanlar, ¢zellikle yanici bir malzeme eglik
ettiginde, yanici olmayan bir bant olmadigini iddia etmektedir.

Bir patlamanin baglamasi igin, yangin tggeninin unsurlari
artl yanici toz, buhar veya yanici gazin kapali bir alan igin-
de dagiimasi gerekir. Birgok patlama, agik veya gevrelenmis
genis bir alanda oksijen tutusmasinin neden oldugu yerel ani
yanginlar olarak baglar. Genellikle ani bir yangin, 6nemli &l-
¢lde yanici toz dagilimina neden olarak, ikincil bir tutusma
icin kosullar yaratir. Patlamaya veya yerel yanginin yayil-
masina neden olabilir. Kimyasal aktivitesi olmadigi sanilan
bircok ddkme malzeme, toz halinde kolayca tutusabilir veya
Isitildiginda yanici veya parlayici buharlar verebilir. Kahve-
rengi kdmdir gibi bazi maddeler kendiliginden tutusabilir.

Tutugma
Ignition

To create a fire there must be three elements: Oxygen, heat
and fuel (aka, “the fire triangle”). One factor that makes
conveyor fires so hazardous is that the belt itself can
become fuel. In fact, some experts would argue that there
is no such thing as a non-flammable belt, particularly when
accompanied by a combustible material.

For an explosion to initiate, there must be the elements of
the fire triangle plus dispersion of combustible dust, vapor or
flammable gas withinaconfined space. Many explosions start
as localized flash fires caused by the ignition of a distributed
fuel and oxygen in an open area or large enclosure. Often
a flash fire will cause a significant dispersion of combustible
dust, creating conditions for a secondary ignition that may
result in an explosion or spreading of the localized fire.
Many common bulk materials that seem inert may be easily
ignited in dust form or give off flammable or combustible
vapors when heated. Some materials, such as brown coal,
can even spontaneously ignite.

Yakit dagilimi
Dispertion of fuel

Yalkit sinirlamasi ]
|

Confinement of fue

Kolay ;‘;‘,‘,‘3""“‘" Havadaki oksijen
Combustible fuel Oxygen in the air
Sirtiinme

Sirtinmenin kaynagi genellikle bosaltma bdlgesi, yiukleme
bdlgesi veya her ikisi de olabilir. Bosaltma bdlgesinde yetersiz
bant temizligi, bandin dénUs tarafinda toza ve geri tasinmaya
neden olur. Tikanmis bir kuyruk tamburunun durmus bir ban-
tin altindan gegcmesi muazzam bir Is1 yaratir. Temizlenmemis
bir tambur tamburu da bantin yikleme bdlgesine dizensiz
olarak girmesine neden olabilir. Sonug olarak, transfer su-
tundan diisen malzeme, bandin bir tarafina birikerek bandin
hizadan ¢ikmasina ve bir yangini atesleyebilecek, surtinme-
den kaynakli yiksek sicakliklara neden olabilir.

Yikleme veya bosaltma bélgelerinden kaynaklanan her tirlt
(yanici veya yanici olmayan) toz emisyonu, dénen bilesenle-
ri kirletme egilimindedir, bu da sizdirmazlklarin arizalanma-
sina ve yataklarda kirlenmeye ve sonunda rulonun kilitlen-
mesine neden olur. Darbe veya malzeme agirligi ruimanlarin
arizalanmasina neden olursa, rulo kilitlenebilir. Bandin Kkilit-
lenmig bir rulo ile strekli sirtinmeli temasi givenli calisma
sicakliklarini agmasina neden olabilir. Ayrica bantta asir
asinmaya neden olarak ana yangin geciktirici katmani boza-
bilir ve bandin i¢ yapisinda bulunan isiya daha duyarl mal-
zemeleri agiga ¢ikarabilir.

Kacak Malzemeyi Kontrol Etme

Uygun bant temizligi, bant sizdirmazhg: ve bant takibi ol-
madan, yiikleme/bosaltma alanlari gevresinde ve bant yolu
boyunca toplanan dékuntiler hareketli bilesenlere zarar ve-
rebilir, itfaiye ekiplerinin erisimini kisitlayabilir ve potansiyel
olarak yakit gérevi gérebilir. Yikleme bdlgesi olugunun du-
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Patlama Pentagon / Yanma Uggeni

Explosion Pentagon / Combustion Triangle

Friction

The source of friction can often be traced back to either the
discharge zone or the loading zone, or both. Inadequate
belt cleaning in the discharge zone can lead to dust and
carryback on the return side of the belt, causing a fouled tail
pulley to run under a stalled belt, which creates tremendous
heat. A fouled tail pulley can also cause the belt to enter
the loading zone unevenly. As a result, cargo dropped from
the transfer chute can settle on one side of the belt, causing
the belt to drift out of alignment and come in contact with
the structure, resulting in high temperatures caused by
friction that can ignite a fire.

Dust emissions of any kind (combustible or noncombustible)
originating from the loading or discharge zones have a
tendency to foul rolling components, leading to failure of the
seals and contamination in the bearings, eventually causing
the roller to seize. uous frictional contact with a seized idler
or the roller face can cause a loaded belt to exceed safe
operational temperatures. It can also potentially result in
extreme wear on the belt, degrading the main fire-retardant
layer and exposing the more heat-sensitive materials found
in the belt’s inner construction.

Controlling Fugitive Material

Without proper belt cleaning, chute sealing and belt
tracking, spillage that collects around the loading/discharge
areas and along the belt path can damage moving
components, restrict access by fire crews and potentially
act as fuel. Significant amounts of dust can also collect on



varlarinda da 6nemli miktarda toz birikebilir. Tek bir kivilcim
potansiyel olarak bir patlamaya neden olabilir. Ek olarak,
oksi-gaz kesme kullanilarak asinma astarinin ¢ikariimasi
gibi oluk icindeki genel bakim, genellikle iscilerin kapal ala-
na girisini gerektirir. Olugun ici yeterince temizlenmezse, bu
gorev ciddi bir tehlike olusturabilir.
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Konveyér ekipmanini incelerken, géreve yerel, bdlgesel
veya ulusal makamlardan bir mifettisle ayni elestirel zihni-
yetle yaklagiimalidir. Givenlik uzmanlari, konveyérin belirli
bilesenlerine odaklanmadan &énce taginan malzemenin ya-
nicihgr ve konveyérin etrafindaki alanlarin nasil etkilene-
bilecegini dikkate alarak sistemin bir bltin olarak gézden
gegiriimesini 6nerir. Operasyon personeli ayrica sunlari de-
gerlendirmelidir:

» Doékilme seviyeleri ve temizleme programlari

» Konveyériin is istasyonlarina yakinlgi

» Konveydr tasariminin (muhafazalar, dar yuruyUs yollari vb.)
¢alisanlar i¢in nasil bir tehlike olusturabilecegi

« Yanici sivilarin glvenli depolanmasi

* Uyumlu levha

Son olarak, tim yangin séndirme ekipmanlarinin mevcut
durumuna sagduyulu bir sekilde bakilmasi gerekir. Konveyor
tasarimlar surekli gelisiyor ve genellikle tretim ve hacimde-
ki degisikliklere dayali olarak yeni ekipmanlarla donatiliyor.
Daha eski tesislerde, yangin séndiirme sistemleri blylik ola-
silikla yillar - hatta on yillar 6nce kullanilan konveyér igin
tasarlanmistir ve mevcut sistemde bir yangin olmasi duru-
munda artik etkili olmayabilir.

Konveyér Yanginini Onlemek icin ilgili Hususlar
Genellikle, yangin énleme ekipmani icin potansiyel yatirim
getirisi (ROI), ydneticiler yanmis molozlari kontrol edene ve
sigorta eksperleri ile pazarlik edene kadar taninmaz. Ancak
guvenlik odakl operatérler, verimliligi artirmak icin uygula-
yacaklari bant siyiricilar ve darbe yataklari gibi ekipmanlarin
ayni zamanda yanginlari dnlemeye de yardimci olabilecegini
biliyorlar. Darbe yataklari ve destek barlar, etkili sizdirmaz-
hg kolaylastiran duiz, sabit bir bant ylzeyi saglayarak kagak
malzemenin azaltilmasina yardimci olur.

Uygun sekilde yapilan transfer noktasi sut tasarimi kagak
malzeme kontrolndn kritik bir unsurudur. Yeni nesil sut ta-
sarimlari harici asinma plakalarinin degisimi icin kapali ala-
na girme veya oksi-gazla kesme ihtiyacini ortadan kaldirir.
yilestirilmis tekne sizdirmazlik lastik tasarimlari ile birlestiril-
diginde, dékulme ve toz emisyonlari blyuk 6lglide azalir ve

the walls of the loading zone chute. If this occurs, a spark
can potentially create an explosion. Additionally, common
maintenance within the chute such as removal of the wear
liner using a cutting torch often requires confined space
entry by workers. If the inside of the chute is not adequately
cleaned, this task could pose a serious hazard.

Konveydérler, miitevazi bir yangini bile cok kisa siirede
biliylik mesafelerde yayabilir.

Conveyors can spread even a modest fire over great
distances in a very short time.

When examining conveyor equipment, one should approach
the task with the same critical mindset as an inspector from
local, regional or national authorities. Before concentrating
on specific components of the conveyor, safety professionals
recommend reviewing the system as a whole, taking into
account the combustibility of the material being conveyed
and how the areas around the conveyor could be impacted.
Operations personnel should also assess:

« Spillage levels and cleaning schedules

» The conveyor’s proximity to work stations

» How the conveyor design (enclosures, narrow walkways,
etc.) could create a hazard for employees

- Safe storage of flammable liquids

» Compliant signage

Finally, take a common sense look at the current state of
all fire suppression equipment. Conveyor designs are ever-
evolving and are often retrofitted with new equipment based
upon changes in production and volume. In older facilities,
fire suppression systems were most likely designed for the
conveyor that was in place years -- if not decades -- earlier
and may no longer be effective in the event of a fire on the
current system.

Considerations for Conveyor Fire Prevention

Often, the potential return on investment (ROI) for fire
prevention equipment isn’t recognized until managers are
inspecting burnt rubble and negotiating with insurance
adjustors. However, safety-minded operators understand
that the same equipment they would implement for
increased efficiency, such as belt cleaners and impact
cradles, can also help prevent fires. Impact cradles and
support cradles help reduce fugitive material by providing
a flat, stable belt surface that facilitates effective sealing.

Transfer chute design is a critical element of fugitive material
control, with sufficient settling zones and confinement. New
raised chute designs also allow for external wear liners
that eliminate the need for confined space entry or torch
removal. When combined with improved skirt seal designs,
spillage and dust emissions are drastically reduced,
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bu da dénen bilesenlerin kirlenmesine ve kilitlenmesine en-
gel olur. Kagak malzemedeki azalma, konveydr gevresinde
potansiyel yakit toplanmasini azaltir. Temizleme i¢in énemli
6lgcude iscilik gereksinimini azaltir.

Oluklu rulolara veya kavrama dénils rulolarina sahip mo-
dern bant merkezleyiciler o kadar hassastir ki, yanlis izle-
meyi oldugu anda algilar ve bant yolunu hemen dizelterek
bant kaymasindan kaynaklanan sirtinme yangini olasiligini
6nemli 6lglide azaltir. Bu ayni zamanda bant yolu boyunca
dlzensiz malzeme yiklerinden kaynaklanan dékilmeyi de
en aza indirir. Modern primer ve sekonder siyiricilar igeren
bant temizleme sistemi, bosaltma hacmini artirir ve geri tagi-
nan ve kacak toz miktarini sinirlar. Dékilmeyi sinirlamanin
yani sira, kuyruk tamburu iyilestirilir ve dénen bilesenlerde
daha az kirlenme olur.
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Cozim

Konveydr bantlarinin yangin geciktiriciligini iyilestirmek, bir
operasyonun konveydr yangin riskini azaltabilmesinin yollarin-
dan sadece biridir. Yangin geciktirici konvey6r bantlarinin ge-
ligtirilmesi, glivenlige 6nemli bir katki saglamistir. Ancak yan-
gin geciktirici bantlar bile baska bir yakitin varliginda yanabilir.
Bu potansiyel yangin tehlikeleri ancak yiiksek standartlarda
konvey6r kurulumu, bakimi ve temizligi ile en aza indirilebilir.

Operatorler, transfer noktalarinda toz olusumunu sinirlandira-
rak dokulmeyi en aza indirmek icin konveyor sasisinde, boru-
larda, ekipmanda ve tesisat Uzerindeki tozu temizlesi gerekir.
Hasarli rulolar, yangina neden olabilecek sirtinmeli isinmaya
yol agmadan énce mimkuin olan en kisa siirede degistirilebil-
meleri icin tanimlanmalidir. Operatérler aleve dayanikli gres
ve diger yaglayicilar kullanmaldir. Yangin algilama ve son-
diirme sistemleri belirlenmis standartlara gére test edilmelidir.

Konvey6r bant hizalamasi da bant givenligi icin dnemli bir
6n kosuldur. Bantin konveyére siirtiindigi yerlerde isinmay!i
6nlemek icin bantlar uygun sekilde merkezlenmelidir. Bir di-
ger 6nemli yangin énleme 6nlemi, ‘sicak ¢alisma’ izinlerinin
ve prosedirlerinin (calisanlar ve disaridan miteahhitler igin)
ve yanici sivilarin ve gazlarin yerlestirilmesine iligkin kisitla-
malarin kontroludur.

Galisanlan, tehlikeli galisma alani olarak nitelendirilen kon-
veyodrlerde mekanik ekipman parcalarinin verecegi zararlar-
dan korumak isverenin sorumlulugundadir. Yangin risklerini
bilmek, periyodik denetimler yapmak ve daha guvenli bir is
yeri icin gerekli adimlari ve ekipmanlar uygulamaya calis-
mak her operasyonun hedefi olmalidir.

Deneyimler goéstermistir ki, temiz konveyér sistemleri, yan-
ginla mucadele tedbirleri ve strekli bakim, yangina karsi en
iyi savunmayi olusturmaktadir.

54 | cementurk.comr

which protects rolling equipment from fouling and seizure.
The decrease in fugitive material reduces the collection of
potential fuel around the conveyor and requires considerably
less labor for cleanup.

Modern belt trackers with troughed idlers or gripping return
idlers are so sensitive that they detect mis-tracking the
moment it happens and correct the belt path immediately,
significantly reducing the chance of a friction fire due to
belt drift. This also minimizes spillage from uneven cargo
loads along the belt path. A heavy-duty belt cleaner system
featuring modern primary and secondary cleaners increases
the volume of discharge and limits the amount of carryback
and fugitive dust. Along with limiting spillage, tail pulley health
is improved, and there is less fouling of rolling components.

Konveyor bant yanginlari genellikle yogun lastik
yanginina benzeyen siyah duman.

Conveyor belt fires often release dense black smoke
that resembles a tire fire.

Solution

Improving the fire retardance of conveyor belting is just one of
the ways that an operation can reduce the risk of conveyor fires.
The development of fire-retardant conveyor belting has made
an important contribution to safety, but even fire-retardant
belts can burn in the presence of another fuel. These potential
fire hazards can only be minimized through high standards of
conveyor installation, maintenance and cleanliness.

Operators should regularly contain airborne dust at transfer
points; remove accumulated dust from beams, pipes,
conduits, equipment and fixtures to minimize spillage from
belts. Damaged rollers must be identified so that they can
be replaced as soon as possible before the damage leads to
frictional heating that can result in a fire. Operators should use
flame resistant grease and other lubricants. Fire detection and
suppression systems must be tested according to industry
and regulatory standards.

Conveyor belt alignment is also an essential prerequisite
to belt safety. Belts must be properly centered to prevent
frictional heating where the belt rubs against the conveyor
structure. Another significant fire prevention measure is
control of ‘hot work’ permits and procedures (for employees
and outside contractors) and restrictions on the placement of
flammable liquids and gases.

It is the employer’'s responsibility to protect workers from
one of the most potentially hazardous pieces of mechanical
equipment at any facility: conveyors. Knowing the risks of fire,
conducting periodic inspections, and striving to implement the
steps and equipment needed for a safer workplace should be
the goal of every operation.

Experience has shown that clean conveyor systems, good
fire-fighting capabilities and ongoing maintenance form the
best defense against fire.





