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Martin Engineering

KONVEYOR TASARIMLARINDA
VE URETIMLERINDE EN COK
KARSILASILAN HATALAR

Konveydr sistemleri; madencilik, kémur ve cevher islemenin yani
sira agrega ve ¢imento imalati da dahil olmak tzere ¢ok ¢esitli dok-
me malzeme isleme faaliyetlerinin can damaridir. GUnimudzdn mo-
dern sistemlerinde, her zamankinden daha yuksek hacimlere varan
yUklerin daha ytksek hizlarda tasinmasi beklenmektedir. Dékme
yUklerin, kagak malzemeyi en aza indirerek glvenli, uygun ve glve-
nilir sekilde tasinmasina yénelik kullanici beklentileri artarken, kon-
veyor dzelliklerinin belirlenmesi ve konveydr tasarimi streglerindeki
geleneksel uygulamalar, bu beklentileri karsilayamaz hale gelmigtir.

Bantl konveydrler; asiri yukleme, asiri kullanim veya bakimsiz birak-
ma yoluyla hor kullaniimaktadir. Kimi zaman bu hatalarin G¢u birden
yapilmaktadir. Esasinda tasarimcilar ve imalatcilar, her tdrlt olum-
suz kosul altinda galismaya devam eden ¢ok saglam sistemler sun-
ma konusunda o kadar iyi is ¢cikarmistir ki konveyorler, yizlerce farkli
bilesenin 6zenle bir araya getiriimesiyle tasarlanan sistemler yerine,
seri Uretilip kiloyla satin alinabilen mallar gibi gorilmeye baglamigtir.

Bu bakis agisindan yola ¢ikan birgok isletme sahibi, konveydrleri
yalnizca dékme yUkleri A Noktasindan B noktasina belirlenen hiz-
la taglyan son derece basit ekipmanlar olarak gortr. Gergekteyse
konveyérler, temel proseslerin neredeyse tamamiyla etkilesime giren
karmasik sistemlerdir. Dolayisiyla tasarim ve 6zellik belirleme asama-
larinda kestirme yollara basvuruimasinin gtvenlik, dretim verimi ve
cevre Uzerindeki etkileri son derece blyUk ve yaygin olmaktadir. Bu
kosullarda daha dusUk risk, daha iyi strddrdlebilirlik ve daha disuk
Omur cevrimi maliyetleri saglamaya yonelik tasarimlari iceren trend-
ler 6n plana ¢ikmakta ve tasarnimla ilgili kararlar, konveyér sisteminin
ilk kullanilmaya bagsladigi dénemdeki performansinin yani sira gele-
cekteki performansini da etkilemektedir.
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Conveyor systems are the lifeblood of a wide variety of bulk material
handling operations, including mining, coal and ore processing, as
well as aggregate and cement manufacturing. In today’s modern
systems, loads up to ever-higher volumes are expected to be
transported at higher speeds. While user expectations for the safe,
convenient and reliable transportation of bulk cargoes by minimizing
leakage materials have increased, traditional applications in the
determination of conveyor characteristics and conveyor design
processes have become unable to meet these expectations.

Belt conveyors have been mishandled through overloading,
overuse or neglect. Sometimes all three of these mistakes are
made at once. In fact, designers and manufacturers have done
such a good job of providing very robust systems that continue to
operate under all adverse conditions that conveyors have come
to be seen as mass-produced goods that can be purchased by
the kilo, rather than systems designed by carefully combining
hundreds of different components.

Starting from this point of view, many business owners see
conveyors only as extremely simple equipment that moves bulk
cargoes from Point A to Point B at a specified speed. In reality,
conveyors are complex systems that interact with almost all key
processes. Therefore, the effects of using shortcuts in the design
and feature determination stages on safety, production efficiency
and the environment are extremely common and widespread. In
these circumstances, trends involving designs for lower risk, better
sustainability, and lower life cycle costs come to the fore, and
design decisions affect the future performance of the conveyor
system as well as its initial use.
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Konveyorler, temel proseslerin neredeyse tamamiyla etkilesime giren karmasik sistemlerdir.
Conveyors are complex systems that interact with almost all key processes.

Ne yazik ki émur ¢evrimi maliyetlerini dikkate almak yerine en
dusUk fiyath GrGnl satin almak standart uygulama haline gel-
mistir. Ancak son derece kusurlu olan bu uygulama, genellikle
sermaye giderleri icinde gerekli tasarim 6geleri i¢in ayriimis fo-
nun isletme butcesine aktariimasina neden olmaktadir. Bu butce
degisiklikleri, ilk maliyeti dusik olan tasarimin bakim maliyetinin
yUksek olmasindan, degisen ihtiyaclara ya da kosullara goére tadi-
lat gerekliliklerinin ortaya ¢ikmasindan veya orijinal ekipmandaki
eksikliklerin giderilmesi icin gereken fonun aslinda hi¢bir zaman
ayrilmamis olmasindan ileri gelmektedir.

Konveyor ozelliklerinin uygun sekilde belirlenmemesi, tasarim-
larn yalnizca fiyat hedeflerini karsilamaya yonelik gelistiriimesi
ve hasiralti edilen finansman usulsuzlUkleri gibi faktorlerin tama-
mi, ¢ok sayida soruna katkida bulunur. Bu sorunlar, konveydrin
kullanim émrl boyunca surebilen verim dustkltgune, kazalara,
kirlilige ve hukuki streglere bagli yuksek maliyetler dogurur. Uz-
manlar tarafindan dtzenlenen on maddelik listede, bir konveyo-
rin gUvenligini, temizligini ve verimini zamanla dusUrebilecek en
yaygin tasarim hatalari listelenmigtir. Boylece tesis sahiplerinin ve
fabrika yoneticilerinin, karar alirken yalnizca satin alma fiyatina
odaklanma tuzagina dusmesinin énlenmesi amaclanmistir.

1. Konveyér uretiminde kullanilan malzemelerin 6zellikleri-
nin bilinmemesi

Dokme yuklerin tanimlanmasi igin yalnizca yigin yogunlugunun ve
yIgin agisinin kullaniimasi, on yillardir stiregelen yaygin bir uygula-
madir. Konveydr Ekipmani imalatcilar Birligi (CEMA), tim dékme
malzemeleri iceren tablolarin hazirlanmasi dogrultusunda sayisiz
talep almaktadir. Bu beklenti, ddkme malzemelerin tum tdrevleri-

Unfortunately, it has become standard practice to buy the lowest
priced product instead of considering life cycle costs. However,
this practice, which is extremely flawed, usually causes the funds
allocated for the necessary design elements to be transferred
to the operating budget within the capital expenditures. These
budget changes are due to the high maintenance cost of the
low-cost design, the emergence of modification requirements
as changing needs or conditions arise, or the fact that the funds
needed to fix deficiencies in the original equipment were never
actually allocated.

Factors such as improper specification of conveyors,
development of designs solely to meet price targets, and
concealed financing irregularities all contribute to a multitude
of problems. These problems cause high costs due to low
efficiency, accidents, pollution and legal processes that can last
for the lifetime of the conveyor. The ten-point expert-edited list
displays the most common design mistakes that can degrade
a conveyor’s safety, cleanliness, and efficiency over time. Thus,
it is aimed to prevent plant owners and plant managers from
falling into the trap of focusing only on the purchase price when
making decisions.

1. Lack of knowledge about the properties of the materials
used in conveyor production

It has been a common practice for decades to use only bulk
density and bulk angle to describe bulk cargoes. The Conveyor
Equipment Manufacturers Association (CEMA) receives
numerous requests for the preparation of tables containing all
bulk materials. This expectation stems from the misconception
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nin bir rehber kitaba sigdirimasinin mimkun oldugu yanilgisindan
kaynaklanmaktadir ve 6nemli sorunlar barindiran bir yaklagimdir.

Dokme malzemeyi iyi tanimamaktan ileri gelen en énemli tehlike-
lerden biri, en temel kosul olan tonajin yeterince 6n planda tutul-
mamasidir. Konveyérin temel amaci, bir saatte X ton malzemeyi
bir yerden bagka bir yere tagimaktir. Bu hedefe etkili sekilde ula-
siimazsa diger tim kosullar ikinci planda kalir. CEMA 550: Dokme
Yiklerin Ozellikleri standardinda, kémdr igin ~ 600 ile 980 kg/m?
arasinda degisen sekiz farkli yigin yogunlugu listelenmistir. Bu veri-
ler, ortalama yigin yogunlugunun, su sekilde buyUk 6lctide degise-
bilecegini gostermektedir: ~790 + 190 kg/m?3. Bu durumda, siste-
min ortalama deger Uzerinden tasarlanmasi halinde, saatlik tasinan
malzeme bazinda +%25 fazla ya da eksik tasarim yapilabilir.

Dahasi, listelenen bu sekiz kémur tUrevinin yigin agisi 27-45°
arasinda, yani ortalamadan +9° sapabilecek sekilde degiskenlik
gostermektedir. Hunilerin veya sutlarin egiminin ortalama dege-
re gbre tasarlanmasi, ddkme malzemenin hic akmamasina ya da
sut geometrisi tarafindan yeterince kontrol edilemeden serbestce
akmasina neden olabilir.

Belirli bir ddkme yUukun karakterizasyonu igin gereken bir dizi tipik
testin maliyeti 30.000 ABD dolari civarindayken, sistemde tahmini
durus maliyeti ise dakikada yaklasik 1000 ABD dolaridir. Bir kon-
veyor sisteminin kullanim émrU boyunca, yalnizca bir defalik sut
tikanmasinin énlenebilmesi bile test masrafini karsilayabilir.
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Gelecekteki isletim maliyetlerini dusirme bakimindan kritik olan
diger bircok deger icin benzer argtimanlar sunulabilir. Ornegin
teklif isteklerinde, topak boyutu ve ince tane ylzdesi genellikle
yanlis beyan edilir ve bunun sonucunda s6zlesme performansiyla
ilgili anlagmazliklar ortaya gikabilir.

Oneri: Tasinacak filli ddkme yiikten aldiginiz numuneleri, bekle-
nen nem igerigi ve sikistirma basinci araliklarinin tamaminda test
edin ve konvey¢r sistemini tasarlamak icin bu testlerden elde edi-
len verileri kullanin.
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that it is possible to fit all derivatives of bulk materials into a
guidebook, and it is an approach that has significant problems.

One of the most important dangers arising from not knowing
the bulk material well is that the most basic condition, tonnage,
is not given enough priority. The main purpose of the conveyor
is to transport X tons of material from one place to another
in an hour. If this goal is not effectively achieved, all other
conditions become secondary. CEMA 550: Characteristics
of Bulk Cargoes lists eight different bulk densities for coal,
ranging from ~ 600 to 980 kg/m?. These data show that the
average bulk density can vary greatly as: ~790 + 190 kg/m?®.
In this case, if the system is designed over the average value,
+25% more or less design can be made on the basis of hourly
transported material.

Moreover, the stack angle of these eight coal derivatives listed
varies between 27-45°, i.e. +9° from the average. Designing
the inclination of the hoppers or chutes to an average value
can result in the bulk material not flowing at all, or flowing freely
without being adequately controlled by the chute geometry.

The typical set of tests required to characterize a given bulk
load costs around $30,000, while the estimated downtime on
the system is around $1,000 per minute. Even just one-time
chute clogging during the lifetime of a conveyor system can
pay off for testing.

Konveyoér bandi, sut astari ve dékme malzeme arasindaki etkilesim,
Bir kuru asinma test cihazinda, 3 cisimli asinma teknigiyle élctltyor.

Interaction between conveyor belt, chute liner and bulk material,
It is being measured in a dry abrasion tester using the 3-body
abrasion technique.

Similar arguments can be made for many other values critical to
reducing future operating costs. For example, in bid requests,
lump size and percentage of fines are often misrepresented,
resulting in disputes over contract performance.

Suggestion: Test samples from the actual bulk to be
transported over the full range of expected moisture content
and compression pressure, and use the data from these tests
to design the conveyor system.

2. Gecis Sirasinda Yikleme Yapma

Bandin duzden olukluya gectigi yerde ytkleme yaparak konveyo-
rin toplam uzunlugundan tasarruf etmek, fiyat hedeflerine ulas-
mak igin yaygin olarak bagvurulan pratik bir uygulamadir. Fiyat
hedeflerini karsilamak amaciyla konveyoru kisaltmak icin basvu-
rulan diger bir yaklasimsa yarim oluk gecisi olarak adlandirilan
bir tasarim teknigidir. Gegiste yUkleme ve yarim oluk gegisi uy-
gulamalarinin bir arada kullaniimasi halinde, bant asinmasi, sut
asinmasi ve dokuntl miktari artabilmektedir.
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Hem yUkleme hem de tahliye bolgelerinde konveyér uzunlugu-
nun bir metre veya daha fazla azaltiimasinin yani sira yaklasik iki
metrelik bant tasarrufunun saglanmasi, konveyér basina maliyeti
15.000 ila 20.000 ABD dolari seviyesinde asadi ¢ekebilir. Kon-
veyorl barindiran binanin kugultiimesi sayesinde ek tasarruflar
da saglanabilir.

Ancak maliyet tasarrufuna ydnelik bu tedbirlerin de bir bedeli var-
dir. Gegiste yUkleme ve yarim oluk gegcisinin tek basina veya bir
arada kullanildigi pek ¢ok tasarimda, ¢ok kisa sure iginde igletim
sorunlar ortaya cikar. Oncelikli sorun, dokintd ve toz seklinde
ortaya ¢ikan kagcak malzeme sorunudur. Duz kuyruk tamburuyla
birinci tam oluklu makara arasindaki bant gegis ylzeyinin yapisi,
yUkleme degisimleriyle birlikte bant gerginliginde meydana gelen
degisimlerden etkilenen, modellenmesi zor, karmasik, 3 boyutlu
bir yuzeydir. Bu ylzeyin dogru sekilde modellenmesi neredeyse
imkansizdir. Bu durumda sutun banda oturtulabilmesi igin son
boyutlandirma iglemlerinin, maliyeti artiracak sekilde her zaman
sahada yapilmasi gerekir. Prensipte sahada imalatin fabrikada
imalata gére 10 kat daha ytksek maliyetli oldugu kabul edilir.

Geciste yukleme veya yarm oluk gegisi tekniklerinin kullaniimasi
halinde, sutun gegiste banda paralel baslamasi ve daha sonra
tam oluklu kisimda bandi izleyebilmek icin disbukey bir egdri olus-
turmasi gerekir. Bunun icin gerekli blkme islemi, ince tanelerin
sikisti§l bir nokta yaratarak astarin ve toz lastiginin agsinmasini ko-
laylastirir ve sonugta bantta sikisma hasarina yol agar. Astarin ka-
rakteristik “yarim ay” bi¢imli agsinma boélgesi ve yliklemenin en gal-
kantil oldugu bdlgedeki makaralarin Uzerinde bulunan yukleme
teknesi, blytk miktarda malzeme kagagina neden olur. Genellikle
bu kagak malzemelerin daha sonra elle temizlenmesi gerekir.

15.000 ile 20.000 ABD dolari arasindaki tasarruf, ek temizlik mali-
yetlerinin ortaya ¢ikmasi, daha sik sizdirmazlik ve astar bakimina
ihtiyac duyulmasi ve bant dmrdnin kisalmasi nedeniyle hizla erir.
Ozellik belirleme ve tasarim asamasinda, bu gibi tasarm karar-
larina bagl olarak ¢ok sayida bagka tasarim ve bakim sorunu da
ortaya ¢ikar.

2. Loading During Transition

Saving the overall length of the conveyor by loading where
the belt goes from flat to corrugated is a common practice
to meet price targets. Another approach used to shorten the
conveyor to meet price targets is a design technique called
the half letter box. If transition loading and half letter box
applications are used together, belt wear, chute wear and
the amount of debris may increase.

Gegis bolgesi, diiz bandin oluklu hale geldigi bolgedir.

The transition region is the region where the flat belt
becomes corrugated.

Reducing conveyor length by one meter or more in both the
loading and unloading zones and saving approximately two
meters of belt can lower the cost per conveyor by $15,000
to $20,000. Additional savings can also be achieved by
downsizing the building housing the conveyor.

However, these cost-saving measures come at a cost. Many
designs that use transition loading and half letterbox transition
alone or in combination soon develop operational problems.
The primary problem is the problem of leakage material in the
form of debris and dust. The belt transition surface between
the straight tail pulley and the first fully corrugated pulley is
a complex, 3-dimensional surface that is difficult to model,
affected by variations in belt tension with loading variations.
Accurate modeling of this surface is nearly impossible. In this
case, the final sizing operations must always be done in the
field in order to fit the chute onto the belt, increasing the cost.
In principle, on-site manufacturing is considered to be 10
times costlier than factory manufacturing.

If loading or half-groove techniques are used in the
transition, the chute should start parallel to the tape in the
transition and then form a convex curve to follow the tape in
the full letterbox section. The bending action required for this
creates a point where the fines become trapped, facilitating
the wear of the liner and the duster, ultimately causing
compression damage to the belt. The characteristic “half-
moon” shaped wear zone of the liner and the skirtboard
above the rollers in the most turbulent loading zone cause
a large amount of material leakage. Often these leakage
materials need to be manually cleaned afterwards.

The savings of $15,000 to $20,000 quickly melt away as
additional cleaning costs arise, more frequent seal and liner
maintenance is needed, and belt life is shortened. During
the feature identification and design phase, numerous other
design and maintenance issues arise due to such design
decisions.
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Oneri: Bant tipi ve bant genisligi igin énerilen tam oluk gegis me-
safesini kullanin. YUklemeye birinci tam oluklu makaradan sonra
baslayin.

3. En Diisiik Tambur Caplarini Kullanma

Konveydrin ana tamburlarinin ¢aplari, genellikle bant ve bant eki
Omrinun uzatiimasi igin bant imalatgisi tarafindan, bant gerginligi
baz alinarak onerilen minimum degere goére segilir. Bu tambur
caplarinin, diger bilesenlerin dogru sekilde galismasina izin ver-
meyecek kadar kiguk olabilecegi ihtimali sikga gézden kagirilir.
Daha kuguk tahrik tamburlari kullanildiginda, sarim agisini blyt-
mek ve konveydru tahrik etmek icin gerekli strtinmeyi saglamak
amaciyla genellikle saptirma tamburu kullanmak gerekir. Sarm
acisini blyUtmek igin saptirma tamburunun tahrik tamburuna ya-
kin olmasi gerekir. Bu durum, bandin ve bag tamburun temizlen-
mesi igin kullanilabilen alani sinirlar ve bandin kirli tarafina temas
eden ilk yuvarlanan eleman olan saptirma tamburu Uzerinde ciddi
birikmeye neden olabilir. Daha kiigUk ana tamburlar kullanildigin-
da, bandin Ustte ve altta kalan kisimlari arasindaki bosluk genel-
likle bandi koruma ve iyi merkezleme saglama amaciyla kullani-
lan kritik aksesuarlar igin yetersiz kalir.

Oneri: En iyi uygulama, en az 600 mm ¢apinda veya en azindan
bant imalat¢isi tarafindan onerilen minimum boyutun bir boy Uze-
rinde bir tambur se¢cmektir.

4. Konveyér Tasanimlarinin Erigime izin Vermemesi Erigim
Yetersizligi

Konveydr tasariminda uygun erisim saglanmamasinin érnekleri o
kadar ¢oktur ki yalnizca bu konu Uzerine bir yazi yazilabilir. Kon-
veyorlerin bir tarafi genellikle duvara gok yakin tutulur ve bakim
gorevlileri duvar tarafindan girmekte zorlanir.

Erisim kapaklari, bazen ¢ok sinirli gorts sagladiklari tuhaf yerlere
yerlestirilebilmektedir ya da kontrole veya bakima olanak tanima-
yacak kadar kucuk tutulabilmektedir. Konveyorler bazen zemine
o kadar yakin konumlandirilir ki temizlik icin konveyoértn altina gi-
rilemez. Ayrica uygun kontrol veya bakim i¢in bas tambur etrafin-
daki platform ve tahrik elemani konumlarina erismek de imkansiz
olabilmektedir.

Oneri: Erisim sartlari ve bosluk degerleri icin CEMA’'nin Belt Con-
veyors for Bulk Materials (D6kme Malzemeler igin Bantli Konve-
yorler) yayininin 7. baskisindaki énerileri uygulayin.
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Suggestion: Use the full trough transition distance recommended
for the belt type and belt width. Begin loading after the first fully
corrugated reel.

3. Using the Lowest Drum Diameters

The diameters of the conveyor’s main drums are usually selected
by the belt manufacturer based on the minimum recommended
value, based on belt tension, to extend belt and skelp-end life.
The possibility that these drum diameters may be too small to
allow other components to function properly is often overlooked.
When using smaller drive drums, it is often necessary to use a
deflection drum to enlarge the winding angle and provide the
necessary friction to drive the conveyor. The deflection drum
must be close to the drive drum to enlarge the winding angle.
This limits the space available for cleaning the belt and head
pulley and can cause serious buildup on the baffle pulley, which
is the first rolling element to come into contact with the dirty side
of the belt. When using smaller main drums, the space between
the upper and lower parts of the belt is often insufficient for critical
accessories used to protect the belt and provide good centering.

Suggestion: Best practice is to choose a drum that is at least
600mm in diameter, or at least one size above the minimum size
recommended by the belt manufacturer.

4. Conveyor Designs Do Not Allow Access, Insufficient
Access

Examples of failure to provide appropriate access in conveyor
design are so numerous that an article could be written on this
topic alone. One side of the conveyors is usually kept very close
to the wall and maintenance workers have difficulty entering from
the wall side.

Stratejik konumlandirimis erisim kapaklari,
kontrolU ve servisi kolaylastirir.

Strategically positioned access
hatches facilitate control and service.

Access hatches can sometimes be placed in awkward places
where they provide very limited visibility, or they can be kept
too small to allow inspection or maintenance. Conveyors are
sometimes positioned so close to the floor that it is not possible to
get under the conveyor for cleaning. It may also be impossible to
access the platform and drive element locations around the head
drum for proper inspection or maintenance.

Suggestion: Follow the recommendations in CEMA’s Belt
Conveyors for Bulk Materials publication, 7" edition, for access
conditions and clearance values.

5. Onemli Noktalarin Borular ve Kablo Kanallariyla Bloke Edilmesi
Konveydrl tasiyan yapl, elektrik hattinin, tesis hava borularinin
veya su borularinin montaji igin uygun alan saglar. Konveyor ya-
pisina monte edilen elektrik ve boru hatlarinin konum kontrolle-
rinin ihlal edilmesi, sik karsilagilan bir durumdur. Bu borular ve
elektrik hatlari, genellikle bant gezinmesi anahtarlari, bant siyirici-
lar, v-siyiricilar ve geri dénus rulolari gibi kritik elemanlarin monta-
jini ve servis islemlerini zorlagtirir.
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Elektrik ve boru hatlarinda nadiren bakim veya yer degistirme
ihtiyaci duyulurken, bunlarin etrafindaki bilesenler genellikle sik
sik kontrole ve servise tabi tutulur. Dahasi, genellikle bu hatlar,
normalde konveyore erisim saglamak igin insa edilmis olmasi ge-
reken yUrlyus yollari Gzerinde bulunur.

Oneri: Elektrik ve boru hatlarinin konveydr boyunca kritik bilesenle-
re erigsimi engellememesini, bir tasarim sarti olarak belirleyin. Bag
tambur ve kuyruk tamburu bélUimunde, elektrik ve boru hatlarindan
konveyor bilesenlerine giden baglantilar esnek tipte olmalidir.

6. Kenar Sizdirmazligi Mesafesinin Yetersiz Olmasi

Bir konveyorin yukleme boélgesindeki yukleme teknesinin disinda
kalan serbest bant kenari, kenar sizdirmazligi mesafesi olarak ad-
landinlir. CEMA standardi, yUkleme teknelerinin i¢ boyutlari ara-
sindaki mesafenin, oluk acilari dikkate alinmadan diz bant ge-
nisgliginin 2/3'Une esit olmasini gerektirir. Avrupa standardi, ser-
best bant kenari icin bir denklem 6ngoérir. Standart bant kenari,
taslyicl makaralar arasinda kalan bdlgede malzemenin bandin
kenarlarindan dusmesini 6nlemek amaciyla kapasite hesaplarin-
da kullanilir. Bu gecerli standartlarin hi¢biri, ginimuzin toz ve
dokuntu kontrold gereksinimlerini karsilamak icin ihtiya¢ duyulan
bant merkezleme ve sizdirmazlik sistemlerini barindirmak igin ye-
terli kenar mesafesini saglamamaktadir. Serbest kenar mesafesi,
bant sizdirmazhigini uygun sekilde saglamak icin gereken mesa-
feye gore belirlenmelidir. Bant merkezleme payl, daha ¢ok kon-
veyor yapisina ve tambur yUzU genigliklerine baglhdir. Bant ge-
nisgliginin bant merkezleme payi Uzerinde énemli bir etkisi yoktur.

Standart Bant Kenan Serbes! Banl Kenan
Standard Belt Edge Froe Bell Edge
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5. Blocking of Essential Points with Pipes and Cable Trays
The structure carrying the conveyor provides suitable space
for the installation of power line, plant air pipes or water pipes.
Violation of position controls of electrical and pipelines installed
in the conveyor structure is a common occurrence. These pipes
and power lines often complicate the installation and servicing
of critical elements such as belt travel switches, belt scrapers,
v-scrapers, and return rolls.

Bu kablo kanali, makaralarin verimli
sekilde degistiriimesini engellemektedir.

This cable channel prevents efficient
replacement of the rollers.

While electrical and pipelines rarely need maintenance or
replacement, the components around them are often subject to
frequent inspection and service. Moreover, these lines are often
located on walkways that would normally have been built to
provide access to the conveyor.

Suggestion: Make it a design requirement that electrical and
pipelines do not block access to critical components along the
conveyor. Inthe head drum and tail drum section, the connections
from the electrical and pipelines to the conveyor components
must be of the flexible type.

6. Insufficient Edge Sealing Distance

The free belt edge outside the skirtboard in the loading zone of a
conveyor is called the edge seal distance. The CEMA standard
requires that the distance between the inside dimensions of
skirtboards be equal to 2/3 of the flat belt width, regardless of
trough angles. The European standard prescribes an equation
for the free belt edge. The standard belt edge is used in capacity
calculations to prevent the material from falling from the edges
of the belt in the area between the conveyor rollers. None of
these current standards provide sufficient edge distance to
accommodate the belt centering and sealing systems needed
to meet today’s dust and debris control requirements. The free
edge distance should be determined by the distance required to
properly seal the belt. Belt centering allowance mostly depends
on conveyor structure and drum face widths. Belt width has no
significant effect on belt centering margin.

Serbest kenar mesafesi, bant sizdirmaziigini
uygun sekilde saglamak icin gereken mesafeye
gore belirlenmelidir.

The free edge distance should be determined by
the distance required to properly seal the belt.
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Oneri: Bandin sizdirmazIligini saglamak ve bant kaymasi igin pay
tanimak amaciyla ayriimis serbest bant kenari, bant genisliginden
bagimsiz olarak en az 115 mm olmalidir.

7. Sut Tasariminin Yetersiz Olmasi

Sut tasarimi, son yillarda Ayrik Eleman Modelleme (DEM) prog-
ramlarinin kullaniimasiyla gelismistir. Ancak bir¢ok sut, detayli ta-
sarim yerine taslak resimler Uzerinden imal edilmektedir. Bunun-
la birlikte, dékme yUk ¢zelliklerinin dogru sekilde tanimlanmamasi
durumunda, Ayrik Eleman Modelleme analizleri, genel kabul go-
ren eski kurallara dayall tasarim yéntemlerini kullanmaktan daha
kotu sonug verebilir.
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Dokme malzeme dogru sekilde belirlenmis olsa bile, sutu ve tam-
burlari destekleyen yapinin tasarminda amaglanan kullanima uy-
gun erisim gerekliliklerinin géz ardi edilmesi ve tamamen imalat
ve montaj kolayliginin esas alinmasi yaygindir. A tipi, bir ayagi
dikey bas tambur sasisi, genellikle masa tipi sasiye gore daha iyi
erisim saglar.

Oneri: Dokme yUku test edin ve sutu Ayrik Eleman Modelleme
kullanarak tasarlamak icin en kétl akis senaryosunu temsil eden
Ozellikleri esas alin. Tasiyicl yaplyi, kritik bilesenlere erisimi en-
gellemeyecek, bakim iglemleri ve gelecekteki ylkseltmeler igin
yeterli erisime izin verecek sekilde tasarlayin.

8. Bant Siyirma Yetersiz Olmasi

Toz ve dokuntl kontroltne yonelik gerekliliklerin her gecen gin
daha kati hale gelmesi nedeniyle, gelecekte daha detayl tasar-
lanmis bant siyiricilara ihtiyag duyulacagl sonucuna kolayca va-
rilabilir. Genellikle yetersiz sayida bant siyirici veya gerekenden
daha hafif hizmet tipi siyiricilar secgilmektedir. Ayrica tasarimda
saglanan alan, bant siyiricilarin montajinin ve servisinin dogru se-
kilde yapilabilmesi igin yetersiz kalabilmektedir.

Tedarikgiler fiyat hedeflerini tutturma konusunda baski altindadir
ve bu nedenle beklentileri karsilamayacagini bildikleri ekipman-
lari da tedarik edebilmektedir. Burada basvurulan hile, sartna-
me kosullarini “ya da dengi” gibi ifadelerle nispeten belirsiz hale
getirerek tedarikgiye baski uygulamaktir. Bu durumda tedarikgi,
fiyat kargilamak ya da basit bir tasarimla bu sorunun ¢6zimunu
muUsterinin Uzerine yikmak arasinda secim yapmak zorunda bira-
kilmaktadir.
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Suggestion: The free belt edge separated to seal the belt and
allow for belt slippage should be at least 115 mm regardless of
the belt width.

7. Inadequate Chute Design

Chute design has evolved in recent years with the use of Discrete
Element Modeling (DEM) programs. However, many shots
are produced from sketch images rather than detailed design.
However, Discrete Element Modeling analyzes may yield worse
results than using the generally accepted old rules-based design
methods if the bulk cargo properties are not properly defined.

Modern yukleme bolgesi tasariminin hem guvenlige
hem de Uretim verimine odaklanan yonleri vardir.

There are aspects of modern loading zone design
that focus on both safety and production efficiency.

Even if the bulk material is correctly specified, it is common for the
design of the structure supporting the chute and drums to ignore
the access requirements for the intended use and rely purely on
ease of fabrication and assembly. A type, one-foot vertical head
drum frame generally provides better reach than a table-type
frame.

Suggestion: Test the bulk load and base the features that
represent the worst-flow scenario to design the chute using
Discrete Element Modeling. Design the supporting structure
so that it does not block access to critical components and
allows adequate access for maintenance operations and future
upgrades.

8. Insufficient Belt Cleaning

As the requirements for dust and spill control are becoming more
stringent, it can easily be concluded that there will be a need
for more elaborately designed belt scrapers in the future. Often
an insufficient number of belt scrapers or lighter-duty scrapers
than required are selected. In addition, the space provided in the
design may be insufficient to properly install and service the belt
scrapers.

Suppliers are under pressure to meet their price targets and
therefore may procure equipment they know will not meet
expectations. The trick here is to put pressure on the supplier
by making specification terms relatively vague with terms like “or
equivalent”. In this case, the supplier is forced to choose between
meeting the price or placing a simple design and the solution of
this problem on the customer.
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Oneri: Konveydr tasarim sartlarini belirlerken, bunlara bant siyir-
ma performansi 6zelliklerini de dahil edin. Bas sut tasarminin
sagladigi alan en az 3 siyiricinin sigdiriimasi igin yeterli degilse
ve geri taginan malzeme dikeye yakin duvarlari olan bir damlat-
ma sutunda tutunabiliyorsa stpuricu konveydrler icin yeterli alan
taniyin.

9. Hizli Hareket icin Bant Genisliginden Taviz Verilmesi
Konveyorler genellikle 7,5 ila 11,5 m/sn hizlarda yurlyecek sekil-
de tasarlanir. Bazi endustrilerde, dékme ytkin bozulmasini sinir-
lamak veya tozu kontrol altina almak amaciyla maksimum tasima
hizlari belirlenmistir. Pratik deneyimlere dayanan bu uygulama-
lar, genellikle fiyat hedeflerini tutturmak amaciyla esnetilmektedir.
Toz ve dokuntd miktari, dogrudan bant hizi ve tonajiyla iligkilidir.
Ote yandan asinma, dékme malzeme akis hizinin karesinin bir
fonksiyonudur. Bu nedenle genislik ve hiz arasindaki denge dik-
katle degerlendirilmelidir.
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Oneri: CEMA’nin Belt Conveyors for Bulk Materials (Dékme Mal-
zemeler icin Bantli Konveyérler) yayininin 7. baskisinda listele-
nen, onerilen maksimum tasima hizlarina uyun. Konveydr hizini
dusutk tutma veya konveydr boyutunu ytksek tutma yénunde em-
niyet faktord uygulayin.

10. Yiikseltme iglemi igin Olanak Verilmemesi

Bir sistemin yUkseltilmesi gtindeme geldiginde, normalde ilk akla
gelen bant hizinin artinlmasidir. Tahrik bilesenleri ve diger birkag
eleman disinda, saat basina tasinan malzeme miktarini artirmak
icin hizin artinlmasinin yeterli oldugu dustnudltr. Yalnizca hizin

Birden fazla siyirici icin yeterli alanin ve erisimin saglanmasi,
malzemenin geri tasinmasini énleme ve kagak malzemeyi
kontrol altina alma bakimindan kritiktir.

Ensuring sufficient space and access for more than one
scraper is critical in terms of preventing the material from
being transported back and controlling the leakage material.

Suggestion: Include belt cleaning performance specifications
when determining conveyor design requirements. Allow sufficient
space for the sweeper conveyors if the space provided by the
head chute design is not sufficient to fit at least 3 scrapers and
if the carryback material can be held in a drip chute with near-
vertical walls.

9. Compromising Belt Width for Rapid Movement

Conveyors are generally designed to travel at speeds of 7.5 to
11.5 m/s. In some industries, maximum conveying speeds have
been set to limit spoilage of bulk cargo or control dust. Based
on practical experience, these applications are often stretched
to meet price targets. The amount of dust and debris is directly
related to belt speed and tonnage. On the other hand, wear is a
function of the square of the bulk material flow rate. The balance
between width and speed must therefore be carefully considered.

Toz ve dokuntl miktari, dogrudan bant hizi ve tonajiyla ilgilidir.

The amount of dust and debris is directly related to the speed
and tonnage of belt

Suggestion: Follow the recommended maximum conveying
speeds listed in the 7th edition of CEMA’s Belt Conveyors for Bulk
Materials publication. Apply a factor of safety in the direction of
keeping the conveyor speed low or keeping the conveyor size
high.

10. Not Allowing for Upgrading Process

When it comes to upgrading a system, the first thing that normally
comes to mind is to increase the tape speed. With the exception
of the drive components and a few other elements, increasing the
speed is considered sufficient to increase the amount of material
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degistirilmesini kapsayan bir ytkseltme, malzemenin izledigi
yolun deg@ismesi nedeniyle ortaya gikan ttkanma sorunlari veya
mevcut sut kesitinin bir akis kisittamasi yaratmasi gibi nedenler-
le, genellikle saatlik taginan malzemenin artmasina degil, aksine
azalmasina neden olur. Pek ¢ok tasarimda, makul yukseltmeler
veya eklemeler icin bile yer birakiimamaktadir. Tasarim asama-
sinda minimum c¢aba ve ¢ok az ya da sifir ek imalat veya montaj
maliyetiyle, sistem performansini iyilestirecek yUkseltmeler icin
bir miktar serbestlik saglanabilir.
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Oneri: Fiyat hedeflerini karsilamak icin standart bilesenler kulla-
nabilirsiniz. Ancak Uretim ve maliyet hedeflerini karsilamak ama-
clyla, gelecekte ortaya c¢ikabilecek tasarim sorunlarini ¢ézmeye
yonelik yukseltmelere yer agcmalisiniz.

Konveyér Uretiminde Yeni Bir Hiyerarsi

Konveydr ekipmani imalatgilari, tasanm kararlari i¢in konveyoér
mimarisinde devrim yaratabilecek yeni bir hiyerarsi kullanmaya
baslamistir. Tasarim kararlarinin énceligi asagidaki hiyerarsiye
gore belirlenmektedir:

1. Kapasite

2. Guvenlik ve Yasalara Uygunluk
3. Kagak Malzeme KontrolU

4. Servis Islemlerini Kolaylastirma
5. Uygun Maliyet

6. Yukseltilebilirlik

“Geleneksel” konveydr tasarimindan yeni bir konveydr mimarisi-
ne gecilmesi, cevresel performans ve Uretim veriminde 6nemli
iyilesmeler saglayabilir.

Sonug

Sorunlu alanlar gérmezden gelinerek satin alma kararinin yalnizca fi-
yata dayandinimasinin sonuclari, genellikle saatlik taginan malzeme
miktarinin hedeflenenin altina inmesi, bitceyi asan daha yiksek isle-
tim ve bakim maliyetlerinin ortaya gikmasi ve gtvenligin azalmasidir.
Bu sorunlari gidermeye yonelik dnlemlerin tamami, ézellik belirleme
ve tasarm agsamalarinda ele alinmalari halinde, émur ¢evrimi mali-
yetleri ve ek maliyetlerden kaginma argimanlariyla gerekgelendiri-
lebilir. imalat, kurulum ve kullanim asamalarina kadar tasinan tasa-
rim sorunlari, artik ya tamamen giderilemez hale gelir ya da bunlar
gidermenin maliyeti, projenin erken asamalarinda ele alinip finanse
edildikleri senaryoya kiyasla biyUk 6l¢ctide daha yuksek olur.
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conveyed per hour. An upgrade that involves simply changing the
velocity will usually result in a decrease, rather than an increase,
of hourly conveyed material, for example due to clogging
problems due to a change in material path, or when the existing
chute section creates a flow restriction. Many designs leave no
room for even reasonable upgrades or additions. With minimal
effort at the design stage and little or no additional fabrication or
assembly cost, some latitude can be provided for upgrades to
improve system performance.

Bu konveyor bir tinel duvarina ¢ok yakin
yerlestirildiginden servis ve yUkseltme iglemi
uygulanmasi son derece zordur.

Servicing and upgrading is extremely difficult as
this conveyor is placed very close to a tunnel wall.

Suggestion: You can use standard components to meet price
targets. But to meet production and cost targets, you must make
room for upgrades to address future design issues.

A New Hierarchy in Conveyor Production

Conveyor equipment manufacturers have begun to use a new
hierarchy for design decisions that could revolutionize conveyor
architecture. The priority of design decisions is determined
according to the following hierarchy:

1. Capacity

2. Safety and Compliance with Law
3. Leakage Material Control

4. Streamlining Service Operations
5. Affordable Cost

6. Upgradeability

Moving from a “traditional” conveyor design to a new conveyor
architecture canresultin significantimprovements in environmental
performance and production efficiency.

Conclusion

The consequences of basing the purchasing decision solely on
price while ignoring problem areas are often less than target hourly
material transported, higher operating and maintenance costs
that are over budget, and reduced safety. All of the measures to
address these issues can be justified by arguments for life-cycle
costs and avoidance of additional costs if they are addressed
at the feature specification and design phases. Design issues
that are carried through to manufacture, installation, and use
are now either completely unfixable, or the cost of fixing them is
substantially higher than in a scenario where they were addressed
and financed earlier in the project.
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