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Abstract: The advantage of simulation is that it works vatimodel of real system, so it do not influence sixtem
straight. The provision of quality simulation isalquality model, which has almost the same paemets the real
system. The goal of the project is to create a tneamle to try its different states, real or hypoitied system analysis is
used for analysing and to reach of modelled systpatifications. The base of synthesis is to créegesimulation
model. Described simulation model is the resultttafse steps. Description consists of the functigralciple,
importance and item setup. The section of variatimiculations consists of several measured stdtdemsystem. At
the output of every calculation, there lies sumnwdrgiefined differences, their influence of gravpranting process in
the technological and the economic aspects.

1 Introduction function of the changes that occur at the output of
Computer simulation in present time is the instre Simulation [4]. _ _
which is used in industry and science activities. | Necessary value of simulation model depends on the

represents another possibility for optimization angharacteristics of the real system - changing and
upgrade of various processes, units, machines afgPerimenting with the system without interferimgthe
activities. Today's time is characterized by a higigree real system. The problem is in need to try manjyatians
of automation, robotics and informatization almagt in terms of designing new solutions in the abseofce
parts of the manufacturing companies. Increasingljechnical equipment [5], [6]. The specific need for
highlight the need for streamlined operations dfiiual ~ Simulation model arises from the fact that in tinws
sections to ensure smooth company operations, eat financial crisis are changes that have a major @npad
condition of the lowest possible, respectively ecostmpact also on customers of specific company, wiias
effective. Increasing the efficiency of the prodact Subsequently, reflected in itself production precesthe
process is one of the ways to achieve higher egsnincompany [7]. The simulation model and a simulation
respectively reduce costs [1]. One of the tools how application contribute to eliminating these probéeamd
detect bottlenecks in the technological process,varich  reduce the impact to their customers and the market
need to be "fine-tune” is just a simulation [2].dontrast 9eneral [8].
to interfering the operation of the production lisethe
intervention to the simulation model which reprasahis 2  Simulation and its theoretical aspects
production line, without costs or negative impattsthe For creation of true of simulation model it is nesary
event that solution is found by simulation and théo know in detail the actual workplace of firm, silation
simulation model, nothing precludes that solutioasw techniques and have knowledge from other areas of
implemented into itself real process. Creation loé t logistics, such as production logistics and logsstof
correct simulation model of course precedes aawyiri service processes. One of the main problems israugh
sufficient theoretical knowledge (simulation teajue, a analysis of material flows in the process of pngti
specific simulation system, etc.), as well as tbgent which has a significant impact on the exactnesshef
state of the modelled system (system descriptits, isimulation model in comparation with reality [9]h&
elements and their mutual links) [3]. The resultgsh® basic principle of the simulation lies in a simielif
simulation model are monitored at every stage.slt representation of the real system, its simulatioodeh
possible to derive the impact on the overall systemlescribing only the properties of the real systehictv
interest us [10]. After verifying and the validajif the
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simulation model, it followed realization of expments

Department of printing as a system consists of

using a simulation model. These simulation expeanisme elements (HSW and the HSR printing machines,
suggest various “"enhancements" of simulated systeanxiliaries parts) and their mutual links (flows of
(variants of solving) and verify their impact oneth transport, information, materials) within the Depaent

of
(F

modelled system. Results of these experimentspgieed
back to the real system, in order to improve itpprties
[11].

Simulation is not a utility that allows to obtaimettly
the optimal solution. Rather, it is support insteimnthat
allows the designer to test the effects of thegiglens on

ro

the simulation model [12]. Great advantage of thi

approach is that it is possible to visualize théurk
behaviour of the system and on this base of knayded
implement its necessary interventions, in a reatesy
[13]. When evaluating the simulation results, wesmu
aware of that the results obtained by simulatioe ai
probable values of simulation model and it is neagsto
understand it while using them in further work [1Ak
already mentioned, the simulation does not have ai
systematic procedure, the application of which doul
mean automatically finding the optimum. For desan
systems the simulation is therefore suitable fard@ng
answers for the questions "What happens if ..r?'the
event that it is a real system that does not wedoaling
our ideas, simulation helps to find an answer te th
question "What now?" [9].

The model in the case of computer simulatior
becomes in final form a computer program, that khou
capture the structure of the modelled system,yitsachics
and the its a probability character [15]. There seeeral
reasons to give the simulation priority over tharteng
experience by experimenting with the real systeitis
cheaper, faster (simulation time can run much faken
real), we can test many more possible scenarics sife
(It can be tested also for catastrophic variani®),can
analysed also planned systems that do not exit §t

3 Current enterprise short analysis

The company has been on Slovak and the Europe
market for many years. At present, the company Inain
focuses on the production and the printing of féxi
films for the leading producers of food industrydathe
hygienic production. In the company there are foasic
material flows, which are characterized by parth inal
production. The first stream - film production: chiag
plastic granules in storage - film production - k@ging -
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printing can define several types of materiaiwi
igure 1). The main material flow represents thetpd

foils. Subsidiary flows are e.g. colour flow, rasa foils,

llers. Side flows are part of service processisinvthe

department gravure printing [17].

foil expedition. The second flow - packaging prohfém:

plastic granulate charging into storage - film prctibn,
or the input purchased foil - foil printing - lanaition, or
the metallization - cutting - packaging - expeditiof
printed foils. The third flow - production pockeiad the
bags: plastic granulate charging into storage eyction
of foils, or the input purchased foils - foil pring -
cutting - making bags - packaging - expedition afs
The fourth flow - making sachets: purchase foitsitting
- printing - laminating - making bags - packaginbgags
expedition [17].

Figure 1 The scheme of production with the matéluais

Printing department operates in cycles, where one

cycle represents fitted of a single order. Eacthisf cycle
consists of four phases, where are made the fallpwi
operations:

1 Preparation phase (approx. 35 min)
a. preparation of foils,

b. preparation of scraper blades,

c. preparation of colours,

~12 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta Logistica - International Scientific Journal
Volume: 1 2014 Issue: 3 Pages: 11-16 ISSN 1339-5629

SIMULATION AS A MEANS OF ACTIVITY STREAMLINING OF CONTINUOUSLY AND DISCRETE
PRODUCTION IN SPECIFIC ENTERPRISE
Martin Straka; Erik Zatkovi&; Rébert Schréter

d. preparation of press rollers and their trangfahe
printing machine.

2 Installation phase (approx. 70 min)

a. rollers removal and their washing, the outpauoh
colours, removing the rest of the unused foils frthre
previous order,

b. installation of press rollers, new coils of $o&nd
the pouring new colours,

3. Running in (approx. 30 min)

a. set the machine for correct print, eventual fin
tuning of tone colours,

4. Print (variable time depending on the size dioy

a. press monitoring,

b. installation of a new foils,

c. topping up of colours,

d. wash and the conservation of rollers from th
previous order.

Phase no. 1 usually works with the phase no. 4rord
so that the preparation of the next order expiretha
latest time, when the previous order expires prti

4  Creation of simulation model

ExtendSim simulation system was chosen for creatir
of a simulation model which can design continuond a
discrete models (Figure 2). Model represents nbt thre
actual printing (implementing blocks Activity), but
simulates also coming of orders from the custorhlerck
Generate) with the set attributes of the order [3].

running in

21 D:\ExtendSim\modelworkplace.mox

—»i—» PULL

9 —> PUSH —|
- ) =

order size

“a—
B
a1 D:\ExtendSim\modelworkplace.mox

i running in
Vs | Figure 3Simulation model of printing workplace in simulatio
system ExtendSim

Figure 2the breaking point between the PUSH and the PULL

system in the simulation model of the printing yatake In the alternative calculations there has beeniedud

the impact of three types of distribution of artieader

Figure 3 was made two types of alternativdnto the company and the behaviour of the system, a
calculations on the model: this: _ _ o

1. based on the real state of the system - theafole 1. Triangular - setting the distribution is based o
these alternative calculations is to determinenil aow three values (minimum, maximum and the most likely
the selected distribution of input interval of rand Value). To calculate the average value of the iniput
number into the simulation model influence the nse Nnecessary to calculate average values. _
individual devices, the finding what interval idfeeftive 2. Constant - generating of entry on the basis of a
for a given setting of the modelled system and theonstant (constant time step).
determine which machine represents bottleneck ef th 3. ~Lognormal - distribution based on the natural
process. logarithm of normal distribution. Entered are: mean

2. based on hypothetical states - their task is fgverage) value and the standard deviation, fomgie
examine behaviour of system at a magnification tmd 100 +25.
reduce the number of machines.
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For each type of the distribution there were madet4 b. In the interval(15;140 is increase number of
of values, each of 10 reps. During each calculath@ne processed orders less than the increase in théogagk

were observed following values: orders.
1. number of generated orders, Point of trend changes (15 equipped orders) can be
2. number of completed contracts, regarded as effective ratio to number of processetithe
3. number of pending orders, backlog of orders. After that point is the increasfe
4. machine utilization individually, number of unserved orders more progressive then the
5. the use of machines globally. increase of number of served orders.

For each group, after 10 repetitions it was catedla 3. The average utilization of machines.
average values, which are worked further when icrgat
addictions and the conclusions. Multiplication off - )

. . Satisfied orders versus

calculations has been chosen because of averalgang pending orders
results and to obviate possible deviations causgd
extreme course of simulation in one repetition.e&eld
number of repetitions has proven to be sufficibetause
the average value changed was from 8 repetitiansey
small, around of 4%. The defined values have bes
derived from the following indicators:

1. The dependence of the number of complete
orders from the average utilization of machines.

=LN
— Logarithmic (C)|

average number of
satisfied orders [pieces]

— ~ average number of pending orders [pieces]

Number of finished orders versus T =Triangular  C = Constant LN = Lognormal
average utilization of machines

Figure 5 Graph ratio of equipped and the backlogmafers
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Figure 4 Curves of the average utilization of maelsi

sequence of entry interval

average utilization of machines [%]

The graph shows (Figure 4) that the averag
utilization of machines grows linearly with the niben of ™ /
completed orders for any type of the distributibmmival
requirements to the system. The optimal value @f th
average use of the machine (approx. 80-85%) isaeti

Figure 6 Curves of average machines utilizatiordisyribution
function type of Triangular

for the volume of 15 completed orders the wholdesys N
i i Average utilization of machines
for 24 hours, representing 1 order / machine / g8 gk e e Trian;ular
hrs.).
) ) machines
2. The ratio of equipped and the backlog of orders ./"“'\4./7/‘ marking

Graph shows (Figure 5) the ratio of equipped an
backlog of orders in contemporary displaying of th
average utilization of machines (size of the cixcle the
chart there are visible two trends in depending:

a. The increase of the number of processed orderg
more progressive than the increase of the backfog
orders. This trend can be observed in the rangaloks
(0;15 equipped orders. \ J

sequence of entry interval

average utilization of machines [%]

Figure 7 Curves of average machines utilizatiordisyribution
function type of Constant
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Figure 8 Curves of average machines utilizatiordisyribution
function type of Lognormal

From the graphs of the average utilization of maeki
it results (Figure 6, Figure 7, Figure 8), that thmgest
deviations in utilization of machines are in distriion

Acknowledgement

Publication has been created with the support oGXE
grant agency, in the framework of the grant tasiG¥E
1/0036/12,Methods development and new approaches to
design of input, interoperable and output warehsumsed
their location in mining, metallurgy and building
industries, and framework of the grant task VEGA
1/0216/2013,Methods and new approaches study to
measurement, evaluation and diagnostic performaofce
business processes in the context of logistics gemnant
company'

References

[1] ROSOVA, A.: Logistics costs of the enterprida:
Acta Montanistica Slovaca. Vol. 12, 2, p. 121-127,
2007. http://actamont.tuke.sk/ams2007.html.

[2] SAMOLEJOVA, A., FELIKS, J., LENORT, R,
BESTA, P. A hybrid decision support system for iron

function of type Lognormal and the smallest are in ore supply, Metalurgija, Vol. 51, No. 1, p. 91-93,

distribution function of type Triangular. For eaigipe of
the distribution the machine HSW8 is the busiedsoA
machines with the 8 inking are busier than machiits
the 10 inking too (Table 1).

Table 1 Total average utilization of machines

Machine Average utilization total [%]
HSWE 90,76
HSW10 70,25
HSR8 78,18
HSR10 70,34
Average sum 77,3825

Conclusion

By simulation it has been found that none of thregh
types of distribution of random entry of order irttoe
system change radically the behaviour of the sitiara
model, as well as the output parameters of theesyslt
follows, that the selected type of the distributi@s not a
significant impact on the behaviour of the systemero
other types of the distribution. It was also detdct

bottleneck of production process in the form of mos

utilization of the machine, which is HSW8 devicdigh
can be seen also from graphs of the average titlizaf
machines. Its average utilization is 90.76 %. Téasl

utilized machine can be considered HSW10 machine,

which average utilization is 70.25 %. For effectiof
entry interval, i.e. one in which is the averagézation
of machines in the values of 80-85% can be consitler
for different types of the distribution of followgn
parameters:

1. Triangular — value T 10, 80, 48=0,847),

2. Constant — value C 46%0,851),

3. Lognormal — value LN 50, 2£0,772).

[9] CHOVANOVA,

2012.

[3] SANIUK, A., WITKOWSKI, K., SANIUK, S.
Management of production orders in metalworking
production, 22nd International Conference on
Metallurgy and Materials - METAL 2013, TANGER,
Czech Republic, Brno, p. 6, CD-ROM, 2013.

[4] STRAKA, M.: Simulation of discrete systems and
simulation languages, Kosice, TU, FBERG, p. 101,
2005. (Original in Slovak).

[5] BESTA, P., SAMOLEJOVA, A., JANOVSKA, K.,
LENORT, R., HAVERLAND, J. The effect of
harmeful elements in production of iron in relation
input and output material balance. Metalurgija, .Vol
51, No. 3, p. 325-328, 2012.

[6] VIDOVA, H., BELUSKY, M.: The Application of
Selected Lean Methods for Waste Removal in
Logistics of Slovak Industrial Plants. CECOL 2012 :
Il Central European Conference on Logistics. Teav
SR, 28. - 30. 11. 2012. - Trnava: AlumniPress, 2012
In: Applied Mechanics and Materials, Vol. 309: 3rd
Central European Conference on Logistics (CECOL
2012), Trnava, Slovak Republic, p. 286-293, 2013.

[7] KACMARY, P., MALINDZAK, D.: Prediction of

business and production in dynamical changing ef th

market, Acta Montanistica Slovaca, Vol. 15, special

issue n. 1, p. 53-60, 2010.

[8] SADEROVA, J., KACMARY, P.: Application of the

simulation of a tank capacity proposal for loadamgl

unloading process of bulk material / In: Acta

Montanistica Slovaca. Ro17,¢. 3, p. 143-150, 2012.

http://actamont.tuke.sk/pdf/2012/n3/1saderova.pdf

H.: Simulation in projection

management, Profesional conference of doctoraystud

with  international participation, Brno, 2003.

http://www.fce.vutbr.cz/veda/dk2003texty/pdf/5-

2/rp/chovanova.pdf (Original in Czech).

~15

~

Copyright © Acta Logistica, www.actalogistica.eu



Acta Logistica - International Scientific Journal

Volume:

1 2014

Issue: 3 Pages: 11-16

ISSN 1339-5629

PRODUCTION IN SPECIFIC ENTERPRISE
Martin Straka; Erik Zatkovi&; Rébert Schréter

SIMULATION AS A MEANS OF ACTIVITY STREAMLINING OF CONTINUOUSLY AND DISCRETE

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

STRAKA, M.: Discrete and continuous simulation
in simulation system Extend, KoSice, 2007.
(Original in Slovak).

ROSOVA, A.: System of indicators of distribori
logistics, transport logistics and material floneaof
the instruments in controlling logistics enterprise
Acta Montanistica Slovaca. Vol. 15, special issue n
1, p.67-72, 2010. (Original in Slovak).
http://actamont.tuke.sk/pdf/2010/s1/11rosova.pdf
HORNAKOVA, N., VIDOVA, H., BELUSKY, M.:
Improving of Manufacturing Systems in Slovak
Industrial Enterprises. In: Advanced Materials
Research, Clausthal-Zellerfeld: Trans Tech
Publications. Vol. 774-776: The 2013 International
Forum on Mechanical and Material Engineering
(IFMME 2013), Guangzhou, p. 1361-1368, 2013.
SANIUK, S., SANIUK, A.: Prototyping of
production networks in regional metallurgical
cluster, In: 21st International Conference on
Metallurgy and Materials - METAL 2012, Brno,
Ostrava, Tanger, 2012.

JANOVSKA, K., VILAMOVA, S., BESTA, P.,
SAMOLEJOVA, A, VOZNAKOVA, l.
Determination of complex energy consumption of
metallurgical production on the base of
mathematical modelling of interdisciplinary
linkages. Metalurgija, Vol. 51, No. 4, p. 571-573,
2012.

BESTA, P., SAMOLEJOVA, A., JANOVSKA, K.,
LAMPA, M., LENORT, R. Evaluation of benefits
resulting from innovation of input raw materials
dosing process in sintering. Metalurgija, Vol. 51,
No. 4, p. 457-460, 2012.

SANIUK, A., CAGANOVA, D., CAMBAL, M.:
Performance = Management in  metalworking

processes as a source of sustainable development,

22nd International Conference on Metallurgy and
Materials - METAL 2013, TANGER, Czech
Republic, Brno, 2013.

STRAKA, M., ZATKOVIC, E.: The simulation
model of the specific workplace of the enterprise
Gama, ltd., Cracow, CLC2013, 2013.

Review process
Single-blind peer reviewed process by two reviewers

~ 16 ~

Copyright © Acta Logistica, www.actalogistica.eu



