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Tozu, Dokiintiyti ve Duruglar Azaltan

Dis Yan Sizdirmazlik Toz Lastigi Uygulamas:

________________________________________

______________

Girig

YUkleme teknesi sizdirmazlik sistemleri, verimli konveyor
sistemlerinde onlarca yildir standart olarak kullaniimasi,
isletmelerde dokme yuk tasiyicilarda halihazirda kullanilan
tasarimlarin islevini yeterli duzeyde yerine getiren ve
guvenli bir galisma ortami saglayan iyi muhendislik drnekleri
oldugu anlamina gelmez. Isyerinin guvenliginin saglanmasi
ve korunmasi igin yuruyus yollarinin her zaman kagak
malzemeden arindirimis olmasini saglayan, toz emisyonlarini
onleyen ve bakim calismalarinin kapali alanlara giris gibi
tehlikeler olmadan guvenli sekilde yerine getirimesine olanak
taniyan ekipmanlarin kullaniimasi gerekir.

Bu anlamda toz Iastigi kullaniminin dnemi agiktir. Dokme
yuk tasima operasyonlarinin gogunds, konveydr bandinin
dusey yukleme veya transfer sutunda, dusen malzemenin
yavaslatimasi igin genellikle kedi merdiveni disinda bir
onlem bulunmaz. Tonlarca dokme malzeme hareketli bir
banda carptiginda Ug sey olur: ince taneler rastgele yonlere
sagllir, yuk bandin merkezine yerlestikge kayar ve havaya
toz yayllr. Iyi tasarlanmig bir muhafaza dnlemi, dokme kati
malzemeyi iceride tutabilir ancak tozun digari gikmasini
tamamen onleyemez. Kapali bir cékme bolgesinin iginde,
darbe etkisiyle olusan turbulansli hava, bulabildidi en uygun
bosluktan disar kagmaya calisirken beraberinde tozu ve ince
taneleri de tasir. Bu bosluklar genellikle yukleme teknesinin yan
kisminda, sut duvariyla bant arasinda ortaya ¢ikar. Toz lastigi
sistemleri kacak tozlarin tutulmasi sorununa ¢ozum sadlar.

Yasal Bant Sizdirmazlik Mevzuati ve Tehlikeler

ABD Is GUvenligi ve Saglgiidaresi (OSHA) ve diger devietlerin
duzenleyicimercileri, galisanlar toz ve dokuntulerin tehlikelerine
karsi korumak i¢in gerekliisyeri guvenlik kurallarini belirler.
OSHA 191748(h) maddesinde ozellikle belirtildigi Gzere
"Konveyor yukleme ve bosaltma noktalarinin etrafindakialan,
konveyor operasyonlari sirasinda engeller icermemelidir. T
Havadaki toz da gorusu zorlastiran bir engel olarak kabul
edilebilir.

Hem yeralti madenlerinde hem de agik hava dokme yuk
tasima operasyonlarinda gergeklestirilen kapsamii calismalar,
havadaki toza uzun sUre maruz kalmanin kronik akciger
hastaliklarina yol agabilecegini gostermistir. Akcigerlerde
derinlere girebilecek kadar kucUk olan gorunmez kagak
parcaciklar, uzun mesafeler kat edebilir ve tesis hattini terk
ederek korunmaya tabi ortamlarda diger bir ihlale de yol agabilr.

Introduction

Although skirtboard sealing systems have been around
for decades and are standard for any efficient conveying
systern, that doesn't necessarily mean the designs currently
in use by most bulk handlers are well engineered, function
adequately and promote a safe working environment.
Maintaining o safe workplace requires installing equipment
that consistently keeps walkways clear from fugitive
material, prevents dust emissions and allows maintenance
to be performed safely without hazards such as confined
space entry.

The importance of skirting should be self-evident. Most
bulk handling operations have a conveyor belt with vertical
loading or a transfer chute, often containing little more than
a rock box to slow material on its descent. When tons of bulk
material hit a moving belt, three things happen: fines scatter
in a random direction, cargo shifts as it settles to the center
of the belt and dust becomes airborne. A properly designed
enclosure can manage bulk solids, but cannot contain all of
the dust. Inside a settling zone enclosure, the impact can
create turbulent air that seeks the easiest escape from any
gap it can find, carrying dust and fines with it. These gaps
generally appear on the sides of the enclosure between
the chute wall and the belt. Skirting systerns address the
challenge of containing fugitive dust.

Belt Sealing Regulations and Hazards

The Occupational Safety & Health Administration (OSHA) in
the United States, as well as other government regulatory
organizations around the world, put workplace safety rules
in place to protect workers from the hazards of dust and
spillage. OSHA 191748(h) specifically states, “The area around
conveyor loading and unloading points shall be kept clear
of obstructions during conveyor operations. Airborne dust
can also be considered a visual obstruction.

Extensive studies of both underground mines and open-
air bulk handling operations indicate long-term exposure
to airborne dust can cause chronic lung diseases. Invisible
fugitive particulates small enough to penetrate deep into
the lungs can also travel long distonces and may be able
to leave the site line, another violation in most regulated
environments.
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Galisanlarin tozlu ortamlarda solunum koruyucular kullanmasi
zorunludur. Ayrica, calisma alaninin hemen disinds, ilgili
koruyucu donanimi gikarmanin guvenli gorindugu alanlarda
bile toza maruz kalmalari yine de mumkundur. Kagak tozun
muhafazal konveydr ortamiiginde tutulmasi yalnizca galisanlar
korumakla kalmaz, ayni zamanda zamansiz aginmalars,
potansiyel arizalara ve tehlikeli sirtinme 1sinmasina yol
agabilecek asindirici parcaciklarin rulo ve tambur gibi doner
bilesenlere girmesini de onler.

Konveyorlerin rutin bakim ve temizligi sirasinda meydana gelen
yaralanmalarin sayisini dokuntunudn siddeti ile bagdastiran
OSHA'ya gore kacak malzemenin kontrol, tehlikelerin
azaltimasi ve yaralanmalarin dnlenmesi bakimindan birincil
unsurlardan biri olarak gortlmelidir. Dokuntuler yuriyus
yollarini kapatabilir, gdzlem ve bakimi zorlastirabilir, takilarak
dusme tehlikesi dogurabilir ve ek is gucUnun duzenli temizlik
gibi islere yonlendirilmesini gerektirir. Hareketli bir bandin
altinda veya civarinda temizlik yapiimasi ciddi bir tehlike
saylldigi halde cok yaygindrr.

Dahasi yukleme alaninda yigilan malzeme bandi ve kuyruk
tamburunu hizlica kaplayabilir. Saatte yalnizca 4 gram (0,14
0z) dokunty olmasi bir haftada 680 g (1,5 Ib) dokuntinun
birikmesine neden olur. Kagak malzeme hizi dakikada
4,5 g oldugunda, yigilma haftada =45 kg (100 Ib) civarina
yaklasacaktir ve yilda 1,8 metrik tonu (2 US. ton) agacaktir.
Saatte yalniz bir kurek dolusu kagak olursa bunun toplami
her gun 227 kg (500 Ib) malzemeye varabilir. Bu hacimde
malzeme kagaklari ekipman arizalarina yol agabilir, tambur
yuzeyini bozabilir ve bant merkezleme sorunlari yaratabilir.

Bakim, onarim ve degisim amaciyla taslama makinesi veya
salomayla kapall dar alanlara girimesini gerektiren, sutyapisinin
icine kaynak yapilan bazi tasarimlards, yukleme teknesi
sistemlerinin kurulumu ve bakimi da tehlikeli olabilir OSHAYa
gore "izin gerektiren kapali alanlarda” yapilan calismalar yalnizca
sut iginde galismasina izin verilen “yetkili kisi" tarafindan,
bu kisinin guvenligini disardan izleyen ve suttan malzeme
¢lkarimasi konusunda destek sadlayan bir “yardimel” esliginde
yerine getirilebilir® Bazi durumlards, projeyi izleyen ve yoneten
bir amirin bulunmasi da gerekir. Patlayici tozlar diger bir ciddi
tehlike unsurudur. Bu tozlar metal aletlerden cikan kivilcimlarin
etkisiyle kolayca tutusabilir ve olasi bir facianin 6nlenmesi
icin sut duvarlarnindan ozenli sekilde temizlenmelidir.

Bir yandan degerli yuk kaybi yasanirken diger yandan bakim
gereklilikleri nedeniyle uzun sudreli duruslar yasanir, Uretim
verimi duser ve iscilik maliyetleri artar. Sut sizdirmazhginin
modern tasarima uygun sekilde saglanmasi ekipman arizalarinin
onlenmesine yardimei olabilir, isyeri givenligini artirabilir, toza
ve dokuntuye bagl uzun sureli duruslari onleyebilir.
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Even if workers are required to wear respirators in dust-filled
locations, outside of the immediate area where it may seem
safe to remove the equipment, exposure is still possible.
Containing fugitive dust within the conveyor enclosure not
only protects workers, it prevents gritty particulates from
getting into rolling components such as idlers and pulleys,
which can cause undue wear and potential seizure, as well
as dangerous frictional heating.

As for spillage, OSHA closely monitors the number
of conveyor-related injuries that occur during routine
maintenance and cleanup, concluding that controlling
fugitive material should be viewed as one of the primary
elements in reducing hazards and preventing injuries. Spillage
can block walkways, inhibit inspection and maintenance,
create a tripping hazard and require regular cleanup that
diverts vital man-hours. And while cleaning under or around
a moving beltis considered to be a serious hazard, it remains
0 common practice.

In addition, material piling in the loading area can quickly
encapsulate the belt and tail pulley. Spillage of just 4 grams
(014 0z) per hour will result in an accumulation of 680 g
(15 Ibs) by the end of o week. If the rate of escape is 4.5
g per minute, the buildup will approach =45 kg (100 Ibs)
per week, exceeding 18 mtpy (2 tpy). With spillage of just
one shovelful per hour, the total could reach 227 kg (500
Ibs) of material every day. That kind of volume can cause
equipment breakdowns, foul the pulley face and promote
belt alignment issues.

Installation and service of skirtboard systems can also be
hazardous, with some designs welded to the inside of the
chute structure, involving confined space entry with a grinder
or blow torch to perform maintenance, repair or replacement
According to OSHA, ‘permit-requiring confined spaces” allow
only an “outhorized entrant” to perform the work inside the
chute, assisted by an “attendant” monitoring the safety of
the entrant from the outside and supporting the removal of
material from the chute In some cases, a supervisor must
also be present to oversee the project. Explosive dust is
another serious hazard, easily ignited by sparks from metal
tools and must be thoroughly washed from chute walls to
avoid potential disaster.

Aside from the value of the lost cargo, these maintenance
requirements demand extended periods of downtime,
negatively impacting productivity and labor costs. Properly
sealing the chute using modern skirting designs can help
avoid equipment breakdowns, improve workplace safety
and prevent excessive downtime due to dust and spillage.



Sizdirmaz Bir Sutun i¢ Yapisi

lyi tasarlanmig ve sizdirmazligi saglanmis bir yUklemne bélgesinin
bilesenleri arasinda kapali bir yukleme sutu, bir agir hizmet
bant destek sistemi, bant sarkmasini 6nlemek igin yakin
konumlandirlmis tasiyici rulolar, ince pargaciklar tutmakigin
ayarlanabilir toz lastigi, bakimi kolay asinma astarlari, hava
akisinrkontrol eden taz perdeleri, kuyruk tamburunu koruyan
kapal bir kuyruk kutusu ve kacgak toz salimini onleyen cikis
perdeleri gibi bilesenler bulunur. Oluk acisi, sizdirmazlik igin
uygun toz lastigi tasariminin saglanmasi amaciyla, cokme
bolgesi boyunca dedisecek sekilde tasarlanir.

Genellikle dogal veya SBR kaucuktan (veya yeralt madenciligi,
gida vb. belirli uygulamalar igin ézel bilegimlerden) Uretilen
toz lastigi, kapall gegis bolgesinin tum uzunlugu boyunca
kullanilir ve ¢cogunlukla alt kisminda bandin oluk agisina
uyum saglayacak sekilde koniklestiriimistir. Kapal bolgede
sizdirmazhgi korumak ve asinma astarlari ile sut duvari
tarafindan tutulamayan ince pargaciklari ve tozu tutmaya
yardimci olmak igin bandin i¢ kenarlarinin yukseltilmesi
amaclanmistir. Toz lastidini ve sut duvarini sigrayan ve yer
dedistiren yukten koruyan bir agsinma astari almadigi takdirde
her iki eleman hizlica asinacak ve kisa surede is goremez
hale gelecektir.

Toz Lastigi Sorunlari

Toz lastiginin kenarl, asinma veya bant sarkmasi nedeniyle
sizdirmazlik ¢zelligini kaybeder. Bu durumda bosluklar olugur
ve bir "kistirma noktasinda” sikisan malzeme bant yuzeyini
boylu boyunca oyar veya asindinr. Genellikle toz lastiginin
yarattigi basinca baglanan kistirma noktalari Uzerinde yapilan
kapsamli calismalar, bunlarin daha ziyade bant desteginin
yetersiz oldugu yerlerde ya da yuklemenin bantta tam oluk
olusumu tamamlanmadan gerceklestiriimesi durumunda
meydana geldigini gastermistir. @ Malzeme sikigmalarindan
kaynaklanan bazi buyuk sorunlar sunlardir:

- Dalgacik olusumu, sikisan malzemenin ruloyla toz lastigi
arasinda bir yuksek basing alani olusturmasi durumunda
meydana gelen bir olaydir ve sizdirmazlik sisteminde asiri
miktarda aginmaya yol acar. [Sekil 7]

Anatomy of a Sealed Chute

The components of a well-designed and sealed loading zone
will likely consist of a combination of components, including
an enclosed loading chute, a heavy-duty belt support
systemn, closely spaced idlers to avoid belt sag, adjustable
skirting to contain fine particles, easily serviced wear liners,
dust curtains to control air flow, a sealed tail box to protect
the tail pulley and exit curtains to prevent release of fugitive
dust. The trough angle will change throughout the settling
zone, so proper skirt design for adequate sealing is important

Usually made from natural or SBR rubber (or specialty
formulations for specific applications such as underground
mining, food, etc)), the skirting extends down the entire length
of the transition enclosure, and is generally tapered at the
bottom to match the trough angle of the belt It is intended
to ride the inside edges of the belt to maintain a seal on the
enclosure and help trap any fine particles and dust that is
not contained by the wear liners and chute wall. Without a
wear liner to protect the skirt and chute wall from serious
domage by bouncing and shifting cargo, both will degrade
and fail quickly.

Skirting Issues

As the skirt edge loses its seal due to wear or belt sag, gaps
are created, which can allow material to become entrapped
in @ "pinch point" causing abrasion that gouges or chafes
the surface of the belt down its entire length. Often blomed
on pressure from the skirt, extensive study has shown pinch
points occur most often when there is inadequate belt support
or loading is done before the belt is fully troughed™ Some of
the major issues that result from entrapment are:

- Scalloping occurs when trapped material forms a high-
pressure area between the roller and the skirt, causing
excessive wear on the sealing system. [Fig. 1]

Sekil 1. Dalgacik olusumu

Figure 1. Scalloping
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- Oluklar bandin tum uzunlugu bayunca, toz lastiginin altinda
olusabilir. [Sekil 2]

- Grooves can be created along the entire length of the belt
under the skirt. [Fig. 2]

Sekil 2. Oluklar
Figure 2. Grooves

Gergi makarasl tarafindan saglanan bant gerginligi ne alursa
olsun, toz lastigiyle bant arasinda az miktarda bant sarkmasi
meydana gelir ve tozun kagmasi ya da malzemenin sikismasi
icin bir alan olugturur. [Sekil 3] Bu durum, ¢okme bolgesi
boyunca daha kararl bir bant duzlemi olusturmakicin yukleme
bolgesinde rulolar yerine darbe yataklari veya kenar destedi
kullanilarak onlenebilir. Kararl bir duzlemin olusturulmasi
sayesinde toz lastiginin duz kenari sizdirmazligr etkili sekilde
koruyabilir.

Regardless of the belt tension provided by the takeup pulley,
small amounts of belt sag will occur between the skirt and
belt, creating a space for fugitive dust to escape or material
to become entrapped. [Fig. 3] This is avoided by using impact
cradles or edge support rather than rollers in the loading zone
for a more consistent belt plane through the settling zone.
By creating a consistent plane, the straight edge of the skirt
is able to retain a tight seal

Sekil 3. Bosluklar, dokuntuler ve sikismalar her zaman ciplak gozle gorilemez

Figure 3. Gaps, spillage and entrapment are not always apparent to the naked eye

Toz Lastigi Tipleri

Dahili aginma astari ile dahili toz lastigi, dahili asinma astari
ile harici toz lastigi ve harici aginma astari ile harici toz lastigi
olmak Uzere Ug temel dikey sizdirmazlik sistemi tasarimi
mevcuttur. Ayrica pargali sizdirmazlik madullerinin kullanildigi
bazi alternatif yaklasimlar da mevcuttur. Bunlarin her biri
benzersiz avantajlar ve sorunlar getirir.

Parcali dikey sizdirmazlik sistemlerinde, yukleme teknesinin
disindaki 6zel montaj plakalarina takilan ve birbirine gegen
bir dizi sizdirmazlik blogu kullanilir. [Sekil 4] Birbirine gegen
bloklar elle asagdi dogru hareket ettirilebilirken yukari harekete
karsi direnir. Ancak bazilarinin digerlerine gore orantisiz
asinmasi nedeniyle hassas sekilde ayarlanmalari zordur ve
buna bagli olarak dalgacik olusumu meydana gelir. Ayrica
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Skirting Types

The main skirt sealing configurations are vertical sealing
systems; internal wear liner and skirting; internal wear liner
with external skirting; and external wear liner and skirting.
There are also some alternative approaches using segmented
sealing modules. Each of these come with their unique benefits
and issues.

Segmented vertical sealing systems use a series of interlocking
sealing blocks installed outside the skirtboard on special
mounting plates. [Fig. 4] The interlocking blocks can be
manually moved downward, but resist upward movement
However, since some wear disproportionately to others, they



hem sizdirmazligin hem de bandin erken asinmasina neden
olacak sekilde asadi yonde geredinden fazla ayarlanmalari da
muUmkundur. Bu bloklar, malzemenin bloklar arasina itimesiyle
ortaya gikan bosluklar nedeniyle, malzeme sikismasinin yani
sira toz ve ince tane sizintisi gibi etkilere agiktir.

are difficult to adjust accurately (leading to scalloping) and
are easily over-adjusted (causing premature wear to the seals
and belt] Gaps caused by material being forced between the
blocks make them prone to material entrapment and leakage
of dust and fines.

Sekil 4. Parcall toz lastiklerinde dengesiz asinma nedeniyle bosluklar olusur ve bakim ihtiyaci artar

Figure 4. Sectional skirting can wear unevenly, causing gaps and increased maintenance

Dahili asinma astari ve dahili toz lastigi iceren tasarimlar
genellikle ayarlanabilir 6zellikte dedildir. Bunlarin anarimi,
bakimi ve degdisiminde hem isgilik ihtiyaci fazladir hem de
durus sureleri uzundur. Bu faaliyetler genellikle kapali alana
giris ve patlayici toza maruz kalma olasiligi gibiisyeri guvenlik
sorunlari da dogurur. Dahili ekipman zorlu kosullarda galistid
icin aginma hizlidir ve bu nedenle ekipman émrunun diger
tasarimlara gore daha kisa olmasi mumkundur.

Kendini ayarlayabilen dahili toz lastigi, harici bir tertibat
barindiran (kendini ayarlayabilen toz lastigine benzeyen) L
bicimli bir sisteme sahiptir. Bant Uzerinde, asinma astarinin
altinda yuke daha yakin ¢alisan ve bant kaymasi tolerans
araliginibuyuten ice bakan 38 mm'lik (1,5 ing) bir uzant icerir.
Eski bantlar hicbir zaman sizdirmaziik amaciyla kullaniimamalidir.
Bunun nedeni tekstil - kord bilesenin ince tanecikleri
bunyesinde toplamasi ve banttaki oluklari asindirmasidir.
[Sekil 5] Saptirici tipi bir aginma astar kullanilsa bile, yik
sizdirmazlikla bant arasina girer ve dokme malzemenin hi¢
asindirici bilesen igermedigi durumlar disinda, yuk basinci
nedeniyle aginma meydana gelir.

Internal wear liner and skirt configurations are not usually
adjustable and require significant downtime and labor to
repair, maintain and replace. These activities are generally
accompanied by workplace safety issues such as confined
space entry and potential exposure to explosive dust. Since
internal equipment operates under punishing conditions,
wear is rapid and may result in short equipment life compared
to other configurations.

A self-adjusting interior skirt features an L-shaped system
with an outside assembly -- similar to the self-adjusting
skirt -- with an inward 1.5 inch (38 mm) extension under
the wear liner that rides on the belt closer to the cargo to
increase the range of tolerance for belt mistracking. Old
belting should never be used for sealing, as the fabric will
trop abrasive fines and wear grooves in the belt [Fig 5] Even
with a deflector style wear liner, cargo will get between the
seal and belt, and the pressure of the load will create wear
unless the bulk material is totally non-abrasive.

Sekil 5. ice bakan sizdirmazlik seklinde kullanilan eski bantlar, toz lastigiyle bant arasinda malzemenin sikigmasina neden olur

Figure 5. Old belting used as a loy-in seal traps material between the seal and belt
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Dahiliasinma astari ve harici toz lastigiigeren tasarim anlarca
ylldir endustri standardi olarak benimsenmistir. Genellikle
yUkleme teknesine ayarlanabilir bir sabitleme elemani
yardimiyla sikica sabitlenen bu tasarim, sutun disindan
erisilebilen, daha guvenli ve daha kolay ayarlanabilen bir toz
lastigi cozUmU sunar. Ancak dahili tasarim [Sekil 6], malzeme
boyutuna bagli olarak asinma astariyla yukleme teknesi
arasindaki boglukta bir miktar malzeme yigimasina izin verebilir

The internal wear liner and external skirt configuration has
been the industry standard for decades. It offers a safer
and more adjustable solution for skirting, as it is typically
held tightly against the skirtboard using an adjustable
clamp system that can be accessed from outside the chute.
However, the internal design [Fig. 6] can allow some material
buildup in the gap between the wear liner and the skirtboard,
depending on the size of the aggregate.

Temel
Basic

Gerekirse Ust Dahili
Astar Ekleyin

Add Upper Internal
Liner if Required

Harici
External

Sekil 6. Solda: geleneksel harici sizdirmazlik ve dahili asinma astari malzeme sikismasina neden olabilir
Sagda: harici sizdirmazlik ve harici aginma astari iceren sistem, boslugu ortadan kaldirir

Figure 6. At left: conventional external seal and internal wear liner can result in entrapment
At right: external seal and external wear liner system eliminates the gap.

Harici asinma astari ve harici toz lastigi iceren tasarimlarda
her iki ekipman bileseni sut duvarinin disina yerlestirilir. [Sekil
7] Bu sistem orijinal tasarimda sagdlanmadiysa sutun belli
olgude yeniden tasarlanmasini gerektirebilir ve bu nedenle
kurulum suresi uzayabilir. Toz lastidinin ve asinma astarinin
sutun disina yerlestirmesi galisanlarin daha kolay, daha sik ve
daha guvenliayar yapmasini saglayarak bant sizdirmazhigini
igilestirir, malzeme sikismasi azaltir ve kapali alanlara girilmesini
gerektirmez. Kapali alanlara girmeyi gerektirmeyen harici
tasarimin gozlemi, ayari veya dedisimiicin kullaniimasi gereken
aletler de minimum duzeydedir. Bu gorevler cogu durumda
tek bir ¢alisan tarafindan yerine getirilebilir.

YUKLEME TEKNESI
SKIRTBOARD \

HARICIi ASINMA ASTARI
EXTERNAL WEARLINER

BANT
BELT

7
>
5
2
=]
=
'
c
7

External wear liner and skirting configurations place both
pieces of equipment outside the chute wall. [Fig. 7] If not
originally supplied, this may require some restructuring of the
chute, extending installation time. Placing the skirt seal and
wear liner outside of the chute makes it easier for workers
to perform adjustments more frequently and safely, resulting
in a better seal on the belt and less material entrapment,
while eliminating the need for confined space entry. Without
confined space entry, the external design requires minimal
tools to inspect, adjust or replace, and in most cases these
tasks can be performed by a single worker.

SABITLEME ELEMANI

/ CLAMP

KENDINi AYARLAYABILEN
SIZDIRMAZLIK
SELF ADJUSTING SEAL

BANT DESTEGI
BELT SUPPORT

Sekil 7. Harici asinma astari, kendini ayarlayabilen gift sizdirmazlik ve bant destedi iceren tasarim, en gelismis teknalojik
¢0zUm alarak kabul gormektedir

Figure 7. External wear liner and dual self-adjusting seal with belt support is considered the state of the art

80 Cimento ve Beton Diinyas: / Sayr: 140 / Temmuzngustos 2019
Cement and Concrete World / No: 140 / July-August 2019



Toz lastiginin dusuk profili yalnizca birkag ing bosluk
gerektirerek erisimin kisith oldugu yerlerde kurulumun ve
bakimin yapilabilmesini saglar. Bu bilesenlerin tasarimi, planii
duruslarin yani sira degistirme ve ayar islemleriyle lligkilendirilen
potansiyel isyeri tehlikelerini de buyuk dlgude azaltrr.

Sayllarla Sizdirmazhk

Yenilikgi tasarimlarda daha guvenlive daha etkili sizdirmazlikicin
0cile 45° arasinda degisen oluk agllarinda pratik muhendislik
¢ozUmleri uygulanir. Bu tasarimlarda genellikle bantta ve
bant ekinde surtUnmeyi azaltmak icin kimyasal direng ve
dUsUk asinma indeksi karakteristikleri sunan 6zel olarak
gelistirimis malzemeler kullanilir.

Tozlu uygulamalarin birgogunda ilave bir koruma katmani
sunmak igin birincil sizdirmazhdin arkasinda bant agisinda daha
da yukari gikan ikincil “ikili sizdirmazlik” kullanimi gerekebilir.
Uzmanlar mumkunse bunlarin sikismaya neden olabilecek
olasi ek yerleri ve bosluklar icermeyen surekli bir yapida
olmasini 6nermektedir. Bazi tasarimlar bir kenar asindiginda
sizdirmazlik seridinin tersine gevrilerek kullaniimasina olanak
taniyarak hizmet 6mranu etkili sekilde iki katina ¢ikarir.

Kendini ayarlayabilen taz lastigi, tasarnim dzellikleri sayesinde,
periyodik bakim disinda herhangi bir ayarlama gerektirmeden,
bantyolunun dalgalandidi yerlerde sizdirmazligi otomatik olarak
korur. Kendini ayarlayabilen toz lastiginin kullaniimasi bakimi
zor, dar yerlerde de cak avantajlidir. DUsUK profilli bir toz lastidi
tertibati, dar yerlerde montaj ve bakim icin yalnizca 6 in¢ (152
mm) bosluk gerektirir. Toz lastidi sabitleme elemanlarindsa,
daha guvenli ve daha hizl bakim i¢in alet gerektirmeden
¢ozulebilen yayl pimler kullanilabilir.

En ideal Toz Lastigi Uygulamalari

Toz lastiginin oncelikli ve en onemli iglevleri, bir gbvenlik
donanimi olarak calisma ortamini kagak toz ve dokuntulere
karsl korumak, temizlik sirasinda tehlikelere maruz kalma
suresini azaltmak ve ayni zamanda verimi artirmaktir. Bu
temel ilkelerden hareketle, bir toz lastigi ve asinma astari
sistemi kurmak isteyen yoneticiler sunlari dikkate almalidir:

- Uygulamaya en uygun sistem tasarimi icin digaridan
muhendislik hizmeti almak.

- Bakimi disaridan yapilabilen ekipmanlar kullanmak.

- EKlerden kaginmak icin sutun tUum uzunlugunu kapsayan
bir toz lastigi kullanmak.

- Kord icermeyen ve asinma direnci bandinkinden daha
dUsUk olan bir toz lastigi malzemesi segmek.

- Kendini ayarlayabilen bir sistem kurmak.

- Calisanlarin ekipmanlarla ilgili tehlikelere maruz kalma
derecesini en aza indiren segenedi kullanmak.

Toz lastikleri asinan pargalar oldugundan montajlarinin,
ayarlarinin, bakimlarinin ve degisimlerinin kolay olmasi, tozu
ve dokuntuleri onlemek, duruslarn azaltmak, isyeri guvenligini
artirmak ve operasyon maliyetini azaltmak bakimindan ¢ok
onemlidir.

The low profile of the skirt seal assembly needs only a few
inches of clearance, allowing installation and maintenance
in space-restricted areas. The design of the components
drastically reduces scheduled downtime and the potential
workplace hazards associated with replacement and
adjustment.

Sealing by the Numbers

Innovative skirt designs apply practical engineering for safer
and more effective sealing for trough angles from 0° to 45°
They are often made from improved materials to deliver
chemical resistonce and low abrasion index characteristics
for reduced friction on the belt and splice.

Many dusty applications may need skirts featuring a
secondary “dual seal” that rides further up on the belt angle
behind the primary seal to offer an added layer of protection.
If possible, experts recommend installing these in continuous
lengths with no splices or possible gaps to avoid entrapment.
Once the edge is worn, some designs allow the strip to be
flipped over, effectively doubling the service life.

Self-adjusting skirting maintains a seal automatically as
belt path fluctuates due to its design, without the need for
adjustment and only periodic inspection. The use of self-
adjusting skirting is also excellent for tight spaces where
maintenance may be difficult. A low-profile skirting assembly
should need only 6 in. (152 mm) of clearance for installation
ond maintenance in small spaces. For safer and faster
maintenance, the clomps securing the skirt may be held
in place with linchpins, making it an easy no-tool operation.

Skirting Best Practices

The skirt should be considered a safety device first and
foremost, protecting the work environment from fugitive
dust and spillage and therefore reducing the time exposed to
hazards while cleaning, with the added benefit of increased
efficiency. With this in mind, any manager contemplating a
capital investment in a skirting and wear liner system should
consider:

- Hiring an outside engineer to design the best system for
the application.

- Installing equipment that features external maintenance.

- Utilizing a skirting strip that extends the entire length of
the chute to avoid seams.

- Choosing skirting material that is free of fabrics, with a
lower abrasion resistance than the belt.

- Installing o self-adjusting system.

- Choosing the option with the least worker exposure to
equipment hazards.

Since skirts are wear parts, itis important that they are easily
installed, adjusted, maintained and replaced to avoid dust and
spillage, mitigate downtime, improve workplace safety and
reduce the cost of operation.
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Ornek Olay

Petrol koku (petkok) nakliyesinin yapildig bir liman terminalinde,
yuk gemisinden konveyor sistemine aktarim saglayan bir
istifleme yUkleme vincinin transfer noktasinda asin dokunty,
kuyruk tamburu kirlenmesi ve bant merkezleme sorunlari
yasaniyordu. [Sekil 8] Banda ¢arpan hafif ve kirecl yuk sutun
kenarlarindan dokuluyor ve zeminde birikerek yuriyus yollarinda
tehlike yaratiyordu. Bu durum normalde baska gorevleriolan
calisanlarin her ay defalarca temizlik isine yonlendirilmesini
gerektiriyor ve iscilik maliyetlerinin artmasina neden oluyordu.

Dahasi, dokuntu bandin geri donus tarafina giriyor ve
kuyruk tamburunun kirlenmesine, merkezleme sorunlarinin
yasanmasina yol aciyordu. Sirket bu sorunu gidermek igin
yeni bir transfer sutu kurmaya karar verdi. Ancak bu sut
kuruldugunda operatorler sorunun dikey suttan degdil yukleme
bolgesi ve ¢okme bolgesi ekipmanlarindan kaynaklandigini
fark etti.

Case Study

A port terminal in Indiana handling petroleum coke (petcoke)
was experiencing excessive spillage, tail pulley fouling and
belt tracking issues on a transfer point from a stacker/
reclaimer boomn leading from a cargo ship to a conveyor
system. [Fig.8] When hitting the belt, the light, chalky
substance spilled out the sides of the chute and piled onto
the floor, creating a walkway hazord. This required workers
to be reassigned from other duties several times per month
to clean, increasing labor costs.

Moreover, the spillage was getting onto the return side of
the belt and fouling the tail pulley, causing tracking issues.
The company attempted to remedy the situation by having
a new transfer chute built. However, once installed, operators
realized that the problem was not with the vertical chute, but
the loading zone and settling zone equipment.

Sekil 8. Merdivenlerdeki ve yuruyus yollarindaki birikme/yidiima isyeri tehlikelerine yol agiyordu

Figure 8. Cluttered stairs and walkways created a workplace hazard

Yoneticiler sorununincelenmesive ¢dzum sunulmasiigin Martin
Engineering’i davet etti. Kapsamli bir incelemenin ardindan
teknisyenler sisteme asinma astarlary, ¢ift toz lastidi ve Ust/
alt bant merkezleyiciler ekledi. [Sekil ] Asinma astari duvar
korurken gift toz lastigi banda fazla yuk bindirmeyen hassas
bir sizdirmazlik saghyor ve ince tanelerin kacmasini dnldyordu.
Asinma astari ve toz lastikleri guvenli ve kolay bakim icin dig
taraftan monte edildi. Teknisyenler bant yolunu merkezlemek
icin Ust ve alt merkezleme teknolojilerini kullandi ve bunu
birbirine yakin yerlestirilen, disari kaydirilarak bakimi tek Kisi
tarafindan kolayca yapilabilen 35° tagiyici rulolarla destekledi.
Kuyruk tamburunu korumak icin bantgeri donusununig tarafina
kacak malzemeyi saptiran bir i¢ siyirici takild!.

Ug Martin teknisyeni ve 6 yuklenici projeyi 12 ve 14 saatlik
2 vardiyada tamamladi. Sut, optimum oluk agisi ve bant
sizdirmazlgi saglanana kadar defalarca test edildi ve ayarlandi.
MUsteri birkac gemi yuku malzemeyi aktardiktan sonra bu
surede "tek bir malzeme tapaginin bile yere dusmedigini” ifade
etti. Operatorler, dokUntunun neredeyse tamamen ortadan
kaldirimasinin yaninda, merkezleme sorunlannin ¢ozuldugunu
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Managers invited Martin Engineering to examine the issue
and offer solutions. After thorough inspection, technicians
installed wear liners, double skirting, and upper/lower belt
trackers. [Fig. 9] The wear liner protects the wall, while the
double skirting forms a seal that rides lightly on the belt,
keeping fines from escaping. The wear liner and skirts are
externally mounted for safe and easy maintenance. To
maintain a true belt path, technicians installed upper and
lower tracking technology and closely spaced 35° idlers for
belt support that slide out for easy one-person maintenance.
To protect the tail pulley, a plow was installed on the inside
of the belt return to deflect fugitive material.

Three Martin technicians and 6 contractors completed the
project over 2 shifts of 12 and 74 hours. The chute was tested
numerous times and adjusted until the optimum trough
angle and belt seal were achieved. After several boat loads
of material, the customer reported ‘not a single pellet has hit
the deck.” Along with a near-complete elimination of spillage,
operators said that the tracking issues were also resolved,



Sekil 9. Harici tasarimla sut sizdirmazligi daha etkili olacak sekilde yeniden tasarland

Figure 9. The external configuration redesigns the chute for more effective sealing

ve kuyruk tamburunda geri donus tarafi dokuntulerine bagl
kirlenme sorununun da ortadan kalktgini belirtti. Bununla
beraber, hem temizlik isciligi azaldi hem de iscilerin temizlik
faaliyetlerine ve yuruyus yollarina malzeme topaklarinin
dusmesine bagl tehlikelere maruz kalma derecesi azald!.
Yalnizca temizlikten bile sistem kurulumu maliyetini asan
tasarruf sagland.

Sonug

Dokme malzeme tasima operasyonlarinin cogunds, yukleme
bolgesinde ortaya cikan toz ve dokuntuler surekli bir bakim ve
temizlik sorunu yaratir. Kagak malzemeler yalnizca guvenlik
ya da yasal duzenlemelere uygunluk sorunu yaratmakla
kalmaz, ayni zamanda ekipman 6mrunu de etkiler. Asindirici
toz ve ince taneler mekanik bilesenleri kirletip bozabilir ve
ongorulen 6murden dnce degisim gerektirebilir. Artan temizlik
ve bakim isciliginin yani sira plansiz duruslar da operasyon
maliyetlerini artirabilir.

Malzemenin yukleme sutundan kagmasini dnleyen modern
yukleme teknelerinin kurulmasiyla, operatorler ¢alisanlarin
maruz kalacagd tehlikeleri azaltabilir, bakim ve temizlik isgilik
maliyetleri en aza indirilebilir, ekipman ve bant dmra uzatilabilir
ve yasal duzenlemelere uygunluk iyilestirilebilir. Yalnizca isgilik
ve operasyon maliyetlerinden saglanan tasarruflar yatinmin
ciddi derecede karlihale gelmesini saglayabilir. Ancak isyeri
guvenliginin saglanmasi bile tek basina bu dizenlemelerin
yapiimasi igin yeterli gerekge olarak gorulmelidir.

and the tail pulley has had no incidents of fouling from return
side debris. Moreover, the cutback in labor for cleaning has
reduced worker exposure not only to the hazards of cleaning
but the trip hazard of pellets on the walkways. The savings
in cleanup more than paid for the installation.

Conclusion

For most bulk handling operations, dust and spillage at the
loading zone is an ongoing maintenance and cleanup issue.
Not only can fugitive material become a safety, regulatory
compliance and air quality issue, equipment life is also
affected. Abrasive dust and fines can foul mechanical
components, requiring premature replacement. Along with
increased labor for cleanup and maintenance, unscheduled
downtime can raise the cost of operation.

By installing modern skirtboards that prevent fugitive
material from leaving the loading chute, operators can
reduce worker exposure to hazards, minimize labor for
maintenance and cleanup, improve equipment and belt life
and achieve better compliance. The savings on labor and
operating costs alone provide a sound return on investment,
but the improvement to workplace safety should be the
only motivation needed.

Ek Resimler / Additional Photos

Toz bulabildigi her delikten kagmaya ¢alisir.
Dust will seek out any gap from which to escape.

Dokulen ince taneler donen bilesenleri kirletebilir ve
bunlara zarar verebilir
Spillage of fines can foul rolling components, causing
them to seize
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