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Abstract: Bulk material transportation requirements have toamed to press the belt
conveyor industry to carry higher tonnages overgler distances and more diverse routgs.
In order keep up, significant technology advancasehbeen required in the field of systém
design, analysis and numerical simulation. The @pgpibn of traditional components in
non-traditional applications requiring horizontaluoves and intermediate drives haye
changed and expanded belt conveyor possibilitis.[3
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1 INTRODUCTION

Belt conveyor is used in all kinds of industryldie such as electric power, coal mine,
metallurgy, chemical industry, port, and architeetand food supplies. It is one of the most
important devices to transport bulk material ofgahistance. Long distance, high speed, large
capacity, high power and multi drive is the maent. [1][2] Study on conveyor system is
helpful to improve the efficiency and productiviby conveyor, guarantee safe, reliable and
stable running. To choose appropriate type of egaris characteristic consider particularly
energy requirements. Selection and location rigivedand optimization the transport route of
belt conveyor is important because of efficien@gnsporting the material in economy way
and the time aspect.

2 ENERGY CONSUMPTION

Minimizing overall power consumption is a criticabpect of any project and belt
conveyors are no different. Although belt conveylbase always been an efficient means of
transporting large tonnages as compared to othespiort methods, there are still various
methods to reduce power requirements on overlandeyors. The main resistances of a belt
conveyor are made up of:[3]

-Idler resistance
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-Rubber indentation due to idler support
-Belt flexure due to sag being idlers

These aspects and more secondary resistances, tioregotiate the gravity, increase
energy requirements needed for transport the naaitéria typical in plant conveyor of 400 m
length, power might be broken into this componef@syba! NenaSiel sa ziaden zdroj
odkazov.) where the largest part is lift making up.
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In a high incline conveyor, where the belt negesatill, the energy is divided as is shown in
(Chyba! NenasSiel sa Ziaden zdroj odkazov.). Sihegetis no way to reduce gravity forces,
negotiating high incline is the main part of enecgpsumption. [3]
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Fig. 3 Energy consumption 3

In a long overland conveyor, incline is insigniftaPower components will look much more
like (Chyba! NenasSiel sa ziaden zdroj odkazov.¢tihal components making up almost all
the power. In this case, attention to the mairstasces is essential.

3 ENERGY DISTRIBUTIONS

One of the most interesting developments in teldgyoin the recent past has been the
distribution of power along the conveyor path. Bsmot been uncommon to see drives
positioned at the head and tail ends of long coorseyBut now that idea has expanded to
allow designers to position drive power wherevesimost needed. The first application in
the USA was installed at Kais€€oal in 1974. [3] Mining equipment efficiencies and
capabilities were improving dramatically. The temsdiagram in (Chyba! NenaSiel sa Ziaden
zdroj odkazov.) shows the simple principal and nsighificant benefit of intermediate belt
conveyor drives.
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This f|at’ haad drivvan ronvavunr hae a cimnla fmadkinn dictrihiitinn gs shown in black.

By Splitting the powe: v g 2Thetensiondiagram - tension is educed by

almost 40% while the total power requirement remairirtually the same. To extend the
example further, a second intermediate drive iddgreen line) and the peak belt tension
drops further. [3]

4 ROUTE OPTIMIZATION

Commercial belt conveyor can not negotiate requémat curves of the belt in horizontal
direction, and vertical direction neither. Undeggh conditions, we use special conveyors, for
instance the pipe conveyor. Idlers, which keephibie in pipe shape, allow curve the belt in
any direction.(Chyba! NenasSiel sa Ziaden zdroj adkg [3]

Fig. 5 The belt of the pipe conveyor

Horizontal adaptability

The most efficient way to transport material frome point to the next is as directly as
possible. But as we continue to transport longstadices by conveyor, the possibility of
conveying in a straight line is less and less jiked many natural and man-made obstacles
exist. To prevent building up more transfer poirtg first horizontally curved conveyors
being installed. Nowadays it seems just about ewggyland conveyor being installed has at
least one horizontal change in direction. And tédatechnology allows designers to
accommodate these curves relatively easily.

(Chyba! NenaSiel sa Ziaden zdroj odkazov.) show®\werland conveyor transporting
material from stockpile to unload place to anotheycessing. It is an example of creating
necessary horizontally curves, because of natinstholes.
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Fig. 6 Route of conveyor 1
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Conveyors in tunnels

In a case, that conveyor can’t negotiate horizanteve in landscape, there is option to
make a tunnel, in which we can use overland convieytihat way, and we can use acceptable
horizontal curving. For example we can see (ChimlaSiel sa Ziaden zdroj odkazov.), there
is conveyor leads in tunnel in Spain is the develept of a 10.9m diameter under Barcelona.
Continental Conveyor Ltd. installed the first 4.7konveyor. The route of belt conveyor is
made up with necessary horizontal curves. [3] = =

R400

Head Capacity: 1500 mtph
Length: 4716 m
Lift: 37 m
Belt Width: 1000 mm
Belt Speed: 3.5 minec Taill

Fig. 7 Route of conveyor 2

Pipe conveyors

And if conventional conveyors cannot negotiatertguired radii, other variations of belt
conveyor such as the Pipe Conveyor might be u$¢d.He pipe conveyor consists of rubber
belt rolled into a pipe shape with idler rolls. Beerolls are usually arranged into groups in
hexagon form. The fundamental different betweem pgpnveyor and commercial conveyor is
that the transported material is totally enclosgdthe belt, which directly creates all the
advantages. From bold decreasing the environmdhitipa, through no spillage or lost the
material, to possibilities increase incline thengport route in any direction, horizontal,
vertical. Fig. 8) [3]

Fig. 8 The pipe conveyor
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Vertical adaptability

Sometimes material needs to be raised or lowenedtlae conventional conveyor is
limited to incline angles around 16-18 degrees. &gain non-traditional variations of belt
conveyors have been quite successful at increaggdsaas well as straight up.
“Sandwich” conveyor
It is the conveyor with two belts between them ¢hisrthe transported material. Aid a special
rolls is the second belt pressed on the mater@lthsre is no spillage and we also can
transport the material in higher inclines of thansport route.Hig. 9) Chyba! NenaSiel sa
Ziaden zdroj odkazov.

Fig. 9 Sandwich conveyor

5 CONSLUSION

Increase energy requirements depend on the lafgthnveyor, its type, difference in
height, which it is necessary to negotiate, aldgpa the transported material. Optimization
the route and appropriate location drive is pogsibbking whole transport process more
efficiency. The big potential is in a pipe conveyamhich thanks rolled belt brings many
advantages opposite the commercial belt conveyor.
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