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Abstrakt: V clanku je popisané vyuZitie simulacnej metody pre overenie nasadenia nového

| typu hadicového dopravnika v konkrétnej banskej prevadzke — vo firme Siderit, s.r.o. NiZnd
Slana. : -
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Abstract: In the:article it is described the simulation method exploitation for verification of
new type tube conveyor mounting in the concrete mining operation — in the firm Siderit Ltd.
Nizna Slana.. - ;
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Uvod

Banska prevadzka vo vseobecnosti
patri medzi finanéne naro¢né priemyselné
¢innosti, spojené s mnohymi rizikami [3].
Pasova doprava je reprezentovana velkym
poc¢tom roéznych druhov rizik [3]. Snaha
0 zniZovanie vyrobnych nakladov,
zvysenie produktivity a minimalizovanie
negativnych dopadov na zivotné prostredie
by mala byt preto prvoradou ulohou
v kazdej banskej prevadzke. Jednou
z hlavnych cinnosti, ktora kladie vysoké
naroky na energie azaroven vyznamne
ovplyviiuje Zivotné prostredie (ZP) je

Introduction

In general mining operation belongs to
the financially greatly exacting industrial
activities, which is connected by many
risks [3]. Belt conveying is represented by
a great number of various kinds of risks
[4]. Top-priority task of all operations
should be the effort to decreasing of
production  expenses,  increase  of
productivity and minimizing negative
impact to environment. One of the main
activity, which lays agreat demand to
energy and at the same time influences of
environment is transport.
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doprava.
Doprava ma  vkazdej  banskej
prevadzke nezastupitel'né miesto.

Predstavuje kliCovy prvok vyrobného
procesu, ktory je vSak spojeny s celou
Skalou roéznych problémov. Jednym z
takychto problémov je znetistovanie ZP
prachom  z prepravovaného  materidlu
a naopak nepriaznive ucinky
poveternostnych vplyvov na prepravovanu
surovinu. Jednou z banskych prevadzok,
ktora sa spominany problém rozhodla
riesit, je Siderit, s. r. 0. v Niznej Slane;j.

Siderit, s.r.o. je  producentom
vysokopecnych peliet, ktoré sa vyrdbaju
z vytazenej sideritovej rudy. Cely proces
prepravy vytazenej suroviny je spojeny
s velkou prasnostou. Preto sa firma
rozhodla pre rieSenie dané¢ho problému
rekonstruovat’ pasovy dopravnik v areali
spolo¢nosti a nahradit’ ho ekologickym
spdsobom dopravy hadicovym
dopravnikom, ktory na Slovensku eSte nie
je vel'mi rozsirenym spdsobom
kontinudlnej prepravy surovin.

Pre overenie navrhnutej konStrukcie a
parametrov hadicového dopravnika bol
vytvoreny simula¢ny model, ktory ho
umoznuje porovnat’ s doteraz pouzivanym
pasovym dopravnikom z hladiska
prepravnej kapacity, spotreby elektrickej
energie, opotrebovania dopravného pasu
a vznikajucich napdti v dopravnom pase.
Pre vytvorenie simula¢ného modelu bol
pouzity simula¢ny program Extend.

1 Charakteristika programu Extend

Program Extend je v stcasnosti
jednym z poprednych pocitatovych
simulaénych  nastrojov.  aje  prvym
nastrojom urenym pre pouZivatelov
zroznych vednych odborov, ktory okrem
realizovania $irokej Skaly simulacii pontika
aj moznost vyvoja vlastnych kniznic
blokov. Program je produktom spolo¢nosti
,Imagine That, Inc. abol vyvinuty
v spolupraci s ,,National Aeronautics

On every mining operation the
transport has unsubstitutable place. It is
a key element of production process, which
is connected with full range of various
problems. One of this problem is
environment fouling by dust from
transported material and the other way
round are unfavourable effects of
meteorological influences to transported
material. Siderit Ltd. Nizna Slana is one of
the mining operation, that decided to solve
remembered problem.

Siderit Ltd. is aproducer of blast-
furnace pellets, which are made by
extracted siderite ore. The whole process
of extracted raw material transport 1is
connected with high dustiness. Therefore
the firm decided for this problem solution
by the help of conveyor belt reconstruction
in the area of company and it replaced by
ecological way of transport, by tube
conveyor , that is not yet a very expanded
way of raw material continual transport.

For  verification  of  designed
construction and parameters of tube
conveyor it was created a simulation model
and it provides its comparison with till
used conveyor belt from the order of
transportation capacity, electric energy
usage, conveyor belt deterioration and
conveyor belt tension. For simulation
model creation it was used a simulation
program Extend.

1 Characteristic of program Extend

On the present the program Extend is
one of the foremost computer simulation
device and it is the first device which is
given for users from various branches and
it proffers abroad range of simulation
realization and the possibility of own
library of blocks development, too. The
program is a product of ,Imagine That,
Inc. company and it was developed in
collaboration with , National Aeronautics
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and Space Administration (NASA)*, ktora
ho tiez pouziva.

Pomocou tohto programu moézeme
vytvarat dynamické modely skuto¢nych
procesov v rdznych oblastiach. Tvorba
modelov z vytvorenych blokov umoziiuje
skumat’ zlozité procesy, vidiet ako spolu
navzajom suvisia a nakoniec zmenou ich
parametrov  ndjst  optimalne rieSenie.
Umoziiuje jednoduché a rychle zhotovenie
zlozitych  modelov  roznych systémoyv,
procesov a zariadeni.

V programe mézeme vytvarat’ blokové
schémy procesov a zariadeni, kde kazdy
blok  popisuje Cast procesu alebo
zariadenia. Rychle zhotovovanie modelov
umoziuje existencia kniZznic s celym
radom hotovych blokov, ktoré méze tvorca
modelu vyuzit',

2 Popis simula¢ného modelu

Model hadicového dopravnika
(Obr.1) sme vytvarali ako spojity
simulatny model, pretoze takyto model
najviac vyhovuje vlastnostiam dopravnika
aumoznuje ndm simulovavat plynulé
zmeny, ktoré¢ prebiehaji pocas jeho
¢innosti.

Produkcia v T

and Space Administration (NASA)*, which
uses it, too.

By the help of this program, we can
create a dynamic models of real processes
in various areas. The model creation from
coined blocks provides of complicated
process examination, mutual connection
perception and finally by the help of
parameter modification, optimal solution
finding.

In the program we can generate block
schemes of processes and devices where
every block relates the part of the process
or device. The existence of libraries
provides ready models preparation and
these libraries have quite anumber of
ready blocks that model creator can utilize.

2 Description of simulation model

The model of tube conveyor (Fig.1)
was created as a linear simulation model,
because this mastly model obliges to
properties of conveyor and it makes
possible continuous changes simulation,
that are inder way of their activity.

TSimulacn)} model
hadicového dopravnika
Material na pase v sek.  [368 .
Aktualme na pase ‘485,92427551 5 Kg.
Vystup kg'min o Kg/mir
Produkcia v T 8 t
vykon 0 iy

Spotreba [124523,03273 | kw

Naklady v SK spotrehovanej energie pri cene 2,40 5K zq
1EWhed

Obr. 1 Uvodnd obrazovka simulacného modelu

Fig. 1 Introductory display of simulation model



Marasova,D., Fedorko, G., Husdkovd, N., Lukac, S.— Navrh ... T&L — 10/06

Model je tvoreny z hierarchickych The model is created from hierarchical
blokov (Obr. 2) ktoré poskytuju prehl'adné blocks (Fig.2), that provide asummary
informacie o sledovanej ¢innosti. informations about monitored activity.
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Obr. 2 Pohlad na hierarchicky blok Preﬁmvovan)} materidal a Opotrebovanie dopravnéh
pdsa
Fig. 2 View to hierarchical blockTransported material and Conveyor belt deterioration

Zadefinovanie jednotlivych parametrov sa Definition of several parameters is realized
realizuje cez prehladné tabulky v okne throught summary tables in the window
Notebook (Obr. 3). Notebook (Fig.3).

f Notebook - pasovy_& hadicovy_dopravnik Matador_v1.0.mox .~ |«

<J Wotebook - psovy_il_hadicovy,_ dopraviik_Matador_v1.0 i

Zaddvanie vstupnych parametrov pre simuldciu hadicového dopravnika

Obr. 3 Okno Notebook pre zaddvanie parametrov simuldcie
Fig. 3 Window Notebook for entering of simulation parameters
V priebehu simulacie sa jednotlivé By the process of simulation the several
sledované  hodnoty  uoboch  typov values of both types of conveyors are

dopravnikov graficky znazornuju illustrating and matching (Fig.4).
a porovnavaju (Obr. 4).
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Obr. 4 Zndzornenie porovndvanych viastnosti hadicového a pdasového dopravnika v priebehu

simulacného procesu
Fig. 4 Representation of comparing properties of tube and belt conveyor in the process of
simulation

Dalsou funkciou simulaéného modelu Suitability of conveyor belt concrete type
je overenie vhodnosti pouzitia konkrétneho verification is the other function of
typu dopravného pésu pre dané podmienky simulation model. The simulation model
(Obr. 5). Simula¢ny model poskytuje tento offers this indication by means of table in
udaj prostrednictvom tabulky v programe the program Microsoft Excel, with which it
Microsoft Excel, sktorym je pomocou is related by the help of special blocks.

Specialneho bloku prepojeny.

Tima™ 16581,253 N
T o = 150000 N
DOPRAVNY PAS DANYI PODMIEHKAM Vyhovuje
SIcm- = 0,12707 m?
- 0,266666667 m?
Podmienke Sw. =S dopravny pas Nevyhovuje
i v
» A\ List1 { Tabulky / : < %]

Obr. 5 Vysledné overenie vhodnosti dopravného pdsu pre dané prevadzkové podmienky
Fig.5 Final verification of conveyor belt for concrete industrial conditions

Zaver Conclusion
Metoda pocitacovej simulacie ma The method of computer simulation
v banskej prevadzke Siroké vyuzitie. has agreat exploitation in mining
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V oblasti dopravy umoziuje overit operation. In the sphere of transport it

a nasimulovat’ pracu nového dopravnika provides the new conveyor operation

v danych technologickych podmienkach. verification and simulation in the concrete
technological condition.

Pri uz existujicich dopravnikoch By existing conveyors, the computer
pocitacova simulacia ponuka napriklad simulation offers for example a possibility
moznost’ overenia spravania sa dopravnika of conveyor conduct verification by the
pri zmene typu dopravného pasu, pripadne modification of conveyor belt type,
namodelovanie roznych prevadzkovych eventually different working situation
situdcii. simulation.
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