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EFFICIENCY OF MANUAL SORTING PLANTS FOR PLASTIC
WASTE

UCINNOST RUCNYCH TRIEDICIEK PLASTOVEHO ODPADU

Jan Sonsky', Petr Vaculik', Vlastimil Altmann?, Shuran Zhao?

'Department of Technological Equipment of Buildings, Faculty of Engineering, Czech University of
Life Sciences Prague, Kamycka 129, 165 21 Prague, Czech Republic,

’Department of Machinery Utilization, Faculty of Engineering, Czech University of Life Sciences
Prague, Kamycka 129, 165 21 Prague, Czech Republic,

ABSTRACT: Waste management is an integral part of people's lives. With the overall growth in wealth and
population, the amount of waste that society produces is increasing. A frequently mentioned type of waste is plastic
waste, which is generated by people's daily activities. Thus, plastic waste forms an integral part of municipal waste.
Despite the very high percentage of people who sort plastics in the Czech Republic, the recycling of plastics does
not reach similarly high percentages. An important precursor to recycling, and an intermediate step after sorting
by citizens, are sorting lines. These lines sort plastics into different types, mainly polyethylene terephthalate (PET),
polypropylene (PP) and polyethylene (PE). With two exceptions, sorting of plastics in the Czech Republic is
carried out manually, with the help of operators who pull the different types of plastics from a conveyor belt.
Manual sorting has its physical limits, and as the capacity of the input waste increases, the sorting efficiency
decreases, which has a major impact on the economics of the entire line. Despite the impossibility of knowing the
type of plastic, these lines achieve desirable yields of plastics for recycling. In view of the rising cost of human
labour and low unemployment, it can be predicted that manual sorting will be gradually reduced in the future and
replaced by machine sorting. This phenomenon can also be observed in the more developed countries of the
European Union.

Key words: waste, waste management, waste plastic sorting, plastic

ABSTRAKT: Odpadové hospodarstvo je neoddelitel'nou sucastou zivota I'udi. S celkovym rastom bohatstva a
poétu obyvatel'ov sa zvy$uje mnoZstvo odpadu, ktoré spolo¢nost’ produkuje. Casto spominanym druhom odpadu
je plastovy odpad, ktory vznika pri kazdodennych ¢innostiach I'udi. Plastovy odpad tak tvori neoddelite'nu sucast’
komunélneho odpadu. Napriek vel'mi vysokému percentu I'udi, ktori v Ceskej republike triedia plasty, recyklacia
plastov nedosahuje podobne vysoké percento. Délezitym predstupenom recyklacie a medzistupiiom po triedeni
obcanmi su triediace linky. Tieto linky triedia plasty na rozne druhy, najmd na polyetyléntereftalat (PET),
polypropylén (PP) a polyetylén (PE). Az na dve vynimky sa triedenie plastov v Ceskej republike vykonava ruéne,
pomocou operatorov, ktori jednotlivé druhy plastov stahuji z dopravnikového pasu. Rucné triedenie ma svoje
fyzikalne limity a so zvysujucou sa kapacitou vstupného odpadu klesa uc¢innost’ triedenia, o ma vel’ky vplyv na
ekonomiku celej linky. Napriek nemoznosti poznat’ typ plastu dosahuju tieto linky zelate'nt vytaznost’ plastov
urcenych na recyklaciu. Vzhl'adom na rastice nédklady na ludsku pracu a nizku nezamestnanost mozno
predpokladat’, Ze ru¢né triedenie sa bude v buducnosti postupne obmedzovat’ a nahradzat’ strojovym triedenim.
Tento jav mozno pozorovat’ aj vo vyspelejSich krajinach Eurdpskej tinie.

Kracové slova: odpad, odpadové hospodarstvo, triedenie plastového odpadu, plast
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POTENTIAL OF MAIZE BIOPHYSICAL PARAMETERS
DETECTION USING SAR IMAGES

POTENCIAL ZJISTOVANI BIOFYZIKALNICH PARAMETRU
KUKURICE POMOCI SAR SNIMKU

Milos Laznickal, Jitka Kumhalova2, FrantiSek Kumhala3

! Czech University of Life Sciences Prague, Kamycka 129, 16500 Prague, Czech Republic, e-mail:
laznickam@tf.czu.cz

? Czech University of Life Sciences Prague, Kamycka 129, 16500 Prague, Czech Republic, e-mail:
kumhalova@tf.czu.cz

7 Czech University of Life Sciences Prague, Kamycka 129, 16500 Prague, Czech Republic, e-mail:
kumhala@tf.czu.cz

ABSTRACT: The integration of Synthetic Aperture Radar (SAR) with its Radar Vegetation Index (RVI)
alongside ground reference data offers a potent methodology for environmental monitoring, particularly in the
field of agriculture and precision farming. This study, conducted in April 2023 in the Czech Republic, focused on
a maize field provided by the Agricultural Co-operative Dolni Ujezd. Leveraging SAR data sourced from Sentinel-
1, a satellite mission managed by the European Space Agency (ESA), we assessed the utility of SAR imagery for
delineating vegetation variability.

This investigation yielded findings demonstrating a positive correlation between SAR-derived metrics and ground
reference data, encompassing parameters such as plant height, fresh weight, and Ncrop measurements. The fusion
of SAR imagery with field-acquired data bolstered the precision of vegetation variability mapping, particularly in
the context of maize cultivation.

The SAR data were processed, including resampling at varying pixel resolutions (10, 50, and 100 meters) and
subsequent speckle filtering employing methodologies such as Frost, Gamma Map, Lee Sigma, Median, Refined
Lee, and Boxcar. Terrain correction via Range-Doppler Terrain Correction was implemented to mitigate
distortions. The computation of the RVI index, formulated as (4sigmaVH)/(sigma*VV+sigmaVH), facilitated the
assessment of vegetation characteristics. Subsequent statistical analyses were performed to validate the outcomes.

From the correlation analysis, it was determined that utilizing Cubic Convolution and resampling to a 10-meter
resolution yielded the most consistent results with the field measurements when it comes to fresh weight samples
and plant height. However, for Ncrop measurements, Bilinear Interpolation yielded better outcomes.

Key words: Geoinformation, SAR, statistical analysis, speckle filtering, field variability, Maize
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ABSTRAKT: Spojeni radaru se syntetickou aperturou (SAR) a jeho radarového vegetacniho indexu (RVI) s
pozemnimi referen¢nimi daty, nabizi u¢innou koncepci monitorovani zivotniho prostiedi, zejména v oblasti
zem&délstvi a precizniho zemédglstvi. Tato studie, provedena v dubnu 2023 v Ceské republice, se zaméfila na
kukufi¢né pole poskytnuté Zemédélskym druzstvem Dolni Ujezd. S vyuzitim dat SAR pochazejicich z druzicové
mise Sentinel-1, kterou fidi Evropska kosmicka agentura (ESA), byla zkoumana vhodnost pouziti snimkii SAR
pro vymezeni variability vegetace.

Vyzkum pfinesl zjisténi, kterd prokazala pozitivni korelaci mezi ukazateli odvozenymi ze SAR a referen¢nimi
pozemnimi udaji zahrnujicimi parametry, jako je vyska rostlin, Cerstva hmotnost a méfeni Ncrop. Spojeni snimkt
SAR s daty ziskanymi v terénu posililo pfesnost mapovani variability vegetace, zejména v kontextu péstovani
kukuftice.

Data SAR byla podrobena zpracovani, véetné pievzorkovani s riznym rozliSenim pixeld (10, 50 a 100 metrtt)
a nasledného filtrovani speckle pomoci filtrt Frost, Gamma Map, Lee Sigma, Median, Refined Lee a Boxcar.
Pro zmirnéni zkresleni byla provedena korekce terénu pomoci Range-Doppler Terrain Correction. Vypocet indexu
RVI, formulovany jako (4sigmaVH)/(sigma*VV+sigmaVH), usnadnil hodnoceni charakteristik vegetace.
K ovéfeni vysledkli byly provedeny nasledné statistické analyzy.

Na zéklad¢ korelacni analyzy bylo zji§téno, ze pouziti kubické konvoluce a ptevzorkovani na rozliSeni 10 metr
pfineslo nejkonzistentnéjsi vysledky s terénnimi métenimi, pokud jde o vzorky Cerstvé hmotnosti a vysky rostlin.
Nicméné v piipadé méfeni Ncrop poskytla Bilinearni interpolace lepsi vysledky.

KPuacové slova: Geoinformatika, SAR, statisticka analyza, speckle filtering, variabilita pole, kukufice
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APPLICATION OF FMEA FOR FAILURE ANALYSIS IN
MICROBREWERY PRODUCTION TECHNOLOGY

APLIKACE METODY FMEA PRO ANALYZU PORUCH VE
VYROBNI TECHNOLOGII MINIPIVOVARU

Tomas Vaskol, Zdenék Ales2

'Department of Quality and Dependability of Machines, Faculty of Engineering, Czech University of
Life Sciences Prague, 165 00 Prague - Suchdol, Czech Republic, vaskot@tf.czu.cz

’Department of Quality and Dependability of Machines, Faculty of Engineering, Czech University of
Life Sciences Prague, 165 00 Prague - Suchdol, Czech Republic, ales@tf.czu.cz

ABSTRACT: The global beer production industry has seen a rise in demand for craft beers in recent years,
necessitating their production in microbreweries, which represent a significant manufacturing segment. Beer
production is a complex process requiring sophisticated equipment. To achieve optimal production outcomes, it is
crucial for microbreweries to maintain a well-managed quality control of the production equipment. Downtimes
due to mechanical failures not only lead to production losses but can also adversely affect the final product. In this
context, the application of the Failure Mode and Effects Analysis (FMEA) method proves particularly useful,
helping to identify potential failures in the production equipment. This allows brewery staff to proactively address
issues that could negatively impact the performance and lifespan of the equipment. This article examines the
implementation of the FMEA method in the microbrewery setting to address concerns not only about the reliability
of the production equipment but also about the safety and quality of the final product. After conducting a literature
review on the application of the FMEA method in other food industries, a case study was carried out in a
microbrewery operation. Specifically, the FMEA method was applied to the mash copper, which, from a long-
term perspective, represents the weakest link in terms of reliability in the studied operation. The evaluation of
critical points in the mash copper led to the calculation of the Risk Priority Number (RPN). The inability to expel
brewing vapors through the chimney during the mashing and wort boiling process was identified as the most severe
failure with the highest RPN, particularly threatening the qualitative parameters of the final product. The failure
of isolated steam conduits to transfer heat to the mash copper was deemed the most severe failure in terms of
executing the brewing process, with the most significant impact on the operation's economy. Preventive,
predictive, and proactive maintenance emerged as the most effective measures. Thanks to these approaches, it is
ensured that there will be a minimization of major failures that will result in the outage of the entire technology.

Key words: food safety and quality; machine dependability; mash copper; preventive maintenance; risk priority
number

ABSTRAKT: Vyroba piva je globalné rozsifend. V poslednich letech roste poptavka po femeslném pivu, coz
souvisi s nutnosti jeho vyroby v minipivovarech, které piedstavuji vyznamny vyrobni segment. Vyroba piva je
slozity proces, pro jehoZz realizaci je nutné vyuzit sofistikované vyrobni zafizeni. Pro dosaZeni co nejlepsich
vyrobnich vysledku je podstatné, aby minipivovary mély dobfe nastaven management jakosti vyrobniho zafizeni.
Prostoje zptisobené mechanickymi poruchami vedou nejen ke ztratdm ve vyrobé¢, ale mohou také negativné
ovlivnit finalni produkt vyroby. V tomto kontextu je zvlasté uzitecna aplikace metody FMEA (Failure Mode and
Effects Analysis), kterd pomaha identifikovat potencidlni poruchy na vyrobnim zafizenim. Zaméstnanci pivovaru
tedy mohou preventivné fesit problémy, které by mohly negativné ovlivnit vykon a zivotnost vyrobniho zafizeni.
Tento ¢lanek zkouma implementaci metody FMEA v prostiedi minipivovari s cilem feSit nejen obavy o
spolehlivost vyrobniho zatfizeni, ale také obavy o bezpecnost a kvalitu findlniho produktu. Po provedeni literarni
reSerse o aplikaci metody FMEA v jinych potravinaiskych odvétvi byla provedena ptipadova studie v provozu
minipivovaru. Konkrétné¢ byla metoda FMEA aplikovdna na rmutomladinovou panev, ktera z dlouhodobé
perspektivy piedstavuje ve zkoumaném provozu z hlediska spolehlivosti nejslabsi misto. Na zéklad¢ popsani a
posouzeni kritickych mist ve rmutomladinové panvi bylo vypocitano RPN (Risk Priority Number). Jako
rmutovani a chmelovaru. Tato porucha ohrozuje zejména kvalitativni parametry vysledného produktu.
Neschopnost izolovaného parniho vedeni prenaset teplo do rmutomladinové panve byla vyhodnocena jako
provozu. Jako nejucinnéjsi opatfeni se zda byt preventivni, prediktivni a proaktivni tdrzba. Diky témto pifistuptim
je zajisténo, ze dojde k minimalizaci havarijnich poruch, které budou mit za nasledek vypadek celé technologie.
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Kli¢ova slova: bezpecnost a kvalita potravin; preventivni udrzba; rizikové Cislo; rmutomladinova panev;
spolehlivost strojii
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EVALUATION OF FORAGE HARVESTING TECHNIQUES
HODNOCENI TECHNOLOGICKYCH LINEK NA SKLIZEN PiCE
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ABSTRACT: Forage is a vital component of plant-based feed. It is an essential source of roughage that
significantly impacts the production and quality of meat, milk, and other animal products. Some of the forage
crops can be harvested up to five times under favourable conditions. An important factor is climatic conditions,
which may be varied from region to region. In mountainous areas the growing season is shorter and therefore the
harvesting period is shorter. In case of adding low quality conservated forage to the feed ration, the need for grain
feed increases.

This paper presents the results of a field experiment evaulated using different mowing machines to the
drying rate of forage, second cut grass. Disc mower with conditioner and drum mower both with rotary blades.
Furthermore, the influence of the number of tedding on the forage drying process was evaluated. The field
experiment took place in the north-eastern part of the Czech Republic during the 2022 season in August.

The test field was divided into four parts (A, B, C, D). The first two parts (A, B) were cut with a drum
mower without conditioner. The third and fourth parts (C, D) were mowed with a disc mower with conditioner.
The tedding of forage took place on all parts during day 3 and day 5. On day 4, only parts B and D were tedded.
During the experiment, samples were taken sequentially after a given activity (mowing, tedding) to compare the
dry matter content of each section. The evaluation of dry matter content was obtained from the dried residual
weight of the forage sample.

The forage samples taken for the first two measurements did not show statistically significant differences
in dry matter content. Due to several rainfall events, no significant loss of moisture content of forage was observed
between the first two measurements. Significant loss of moisture content was observed between measurements 2
and 3. The forage that was conditioned and more times tedded showed on average higher moisture loss.

Key words: forage, moisture loss, conditioning

ABSTRAKT: Picniny jsou velmi diilezitym krmivem rostlinného ptivodu. Jedna se o nepostradatelné objemné
krmivo, které ma rozhodujici podil na vyrobé a kvalit¢ masa, mléka a dalSich zivoc¢isnych produktti. Nekteré
plodiny je mozné v piiznivych podminkach sklizet az pétkrat. Dilezitym faktorem jsou klimatické podminky,
které se mohou lisit v jednotlivych oblastech. V horskych oblastech je vegetacni obdobi kratsi, tudiz jsou i $picky
sklizni v krat$im rozmezi. V pfipad¢, Ze je pfidavana nekvalitné konzervovana pice do krmnych davek, zvysuje se
potieba jadrnych krmiv.

Tato prace piedstavuje vysledky polniho experimentu, pii kterém byly porovnavany dva Zzaci rotacni
stroje a jejich vliv na prab¢h suSeni pice pii druhé sklizni pice. Porovnavan byl diskovy Zaci stroj s ¢echracem
a bubnovy Zaci stroj bez vybavy pro Upravu pice. Déle byla zjistovan vliv poctu obraceni pice na prib¢h suSeni
pice. Pokusny pozemek se nachazi v obci Orlické Zahoti, v severovychodni &asti Ceské republiky. Experiment
byl uskute¢nén beéhem skliziiové sezony v srpnu roku 2022.

Pokusny pozemek byl rozdélen do Ctyt ¢asti (A, B, C, D). Nejprve probehlo seceni prvnich dvou ¢asti (A,
B) pozemku pomoci bubnového zaciho stroje. Nasledovalo seeni druhych dvou ¢asti (C, D) diskovym Zacim
strojem vybavenym Cechracim rotorem. Tteti den prob&hlo rozhozeni fadkul na Siroko vSech ¢asti (A. B, C, D).
Ctvrty den prob&hlo obraceni pouze &asti B a D. Paty den prob&hlo obraceni vech étyi ¢asti (A, B, C, D). Béhem
experimentu byly po kazdém ukonu (seceni, obraceni) odebrany vzorky z jednotlivych ¢asti pozemku Vzorky
byly uloZeny do neprodysnych sackl pro nasledné dosuseni a urceni obsahu susiny.

Odebrané vzorky pice pro prvni dvé méteni nevykazovaly statisticky vyznamné rozdily v podilu susiny.
Vzhledem k nékolika destovym srazkam nebyl zaznamenan mezi prvnimi dvéma méfenimi ani vyrazny ubytek
vlhkosti pice. Vyrazn€jsi ubytek vlhkosti byl zaznamenan mezi métenim €. 2 a 3. U vzorki odebranych pro méfeni
¢. 3 zaznamendan statisticky vyznamny rozdil v podilu suSiny. Pice, kterd byla ¢echrana a vicekrat obracena,
vykazovala primérné vyssi hodnoty podilu suSiny, avSak na hranici statistické vyznamnosti.

Kracové slova: pice, ubytek vlhkosti, cechrani
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THE USE OF REGULATORY CHARACTERISTICS TO
PREDICT THE FUTURE BEHAVIOR OF A WATER
TREATMENT PLANT WITH RESPECT TO THE QUALITY OF
THE INLET WATERTITLE

VYUZITI REGULACNICH CHARAKTERISTIK PRO PREDIKCI
BUDOUCIHO CHOVANI UPRAVNY VODY S OHLEDEM NA
KVALITU VSTUPNI VODYTITLE

David Guth

Department of Mechanical Engineering, Faculty of Engineering, Czech University of Life Sciences
Prague, Kamycka 129, 16500 Praha-Suchdol, Czech Republic, guthd@tf.czu.cz

ABSTRACT:

The main goal of the project "Use of regulatory characteristics to predict the future behavior of a water treatment
plant with respect to the quality of the inlet water" is the prediction of the behavior of the water treatment plant
depending on the regulatory characteristics and the quality of the inlet water.

Regulatory characteristics:

- Flow rate

- Temperature

- Pollution degree of inlet water

- pH

- EC — electrical conductivity

- CF — amount of ions dissolved in water

- Ppm — concentration ratio of undesirable substances in water

The first thing that will be tested is the change in water quality in the pipe flowing into the treatment plant at a
distance of 180-200 meters. The aim is to analyze the negative effect of distance on the content of undesirable
substances. The Aqua Master test units will be located in three locations approximately 65 meters apart. Each test
site will have a 100-liter tank for easier access and the possibility of placing the probes of the test unit. The test
unit will measure electrical conductivity, the amount of ions dissolved in the water, the concentration ratio of
undesirable substances in the water, pH and temperature. There will be a total of nine tests on two differently
polluted water samples (standing and flowing) and one that meets drinking water standards. The negative influence
of the distance from the source to the treatment plant on water quality will be investigated.

The second phase of the experiment will be focused on testing the water treatment plant, with an emphasis on its
filtration capacity if the water is not filtered using reverse osmosis technology. This innovative technology plays
a key role in the drinking water production process, as it ensures the effective removal of unwanted substances
and pollution, thereby achieving quality standards for drinking water.

In order to obtain results, it was necessary to prepare suitable conditions for collecting a sufficient amount of the
most accurate data on the change in water quality with different flow rates that were influenced by distance.

Data was collected on three types of differently polluted water, which was always collected in a thousand-liter
tank. Running water was taken using pumps from the Vltava in the Podbaba area. Standing water was taken from
a pond in Turkey, and drinking water was taken from a water supply on the CZU premises. Using a trailer, it was
transported to the CZU campus and subjected to an experiment

Aqua Master P700 PRO2 units were placed in each hundred liter tank and the change in water quality was
measured at a flow rate of 20 lit/min.
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Results of the change in water quality recorded by the measuring unit:

Flowing Still Drinking

65m 130m 195m 65m 130m 195m 65m 130m 195m
pH 7.3 12 12 8.6 8.6 8.8 7.3 73 7.5
ppm 220 210 180 457 464 480 190 200 204
Temp 15 15:3 16.3 121 12.7 13.3 134 13.7 14.1
EC 03 03 04 0.6 0.6 03 04 04 04
CF 3.1 31 1.7 6.5 6.6 36 49 45 4.1

Picture 1: Measured values at a flow rate of 20 liters/min

The table summarizes water quality measurements at three different types of sites — running water, stagnant water
and drinking water — at different distances (65 m, 130 m, 195 m). For running water, the pH is maintained between
7.2 and 7.3, the solids concentration (ppm) decreases from 220 to 180 ppm with increasing distance, the water
temperature increases from 15 °C to 16.3 °C, the electrical conductivity ( EC) and the conductivity factor (CF) are
at low values, indicating a lower amount of dissolved salts. Standing water has a higher pH, ranging between 8.6
and 8.8, ppm values are considerably higher (457 to 480 ppm), temperature is lower than flowing water, and EC
and CF values are significantly higher, indicating higher mineral content. Drinking water has a pH similar to
running water, ppm values are low and temperature increases slightly with distance.

Key words: water treatment plant, filtration, pollution

ABSTRAKT:

Hlavnim cilem projektu ,,Vyuziti regulacnich charakteristik pro predikci budouciho chovani Gpravny vody s
ohledem na kvalitu vstupni vody " je predikce chovani Gpravny vody v zavislosti na regulacnich charakteristikach
a kvalité vstupni vody.

Regulaéni charakteristiky:

- Pritok

- Teplota

- Mira znecisténi vstupni vody

- pH

- EC — elektrickd vodivost

- CF — mnozstvi iontl rozpusténych ve vodé

- Ppm — pomér koncentrace nezadoucich latek ve vodé

Jako prvni bude testovana zmeéna kvality vody v potrubi pfitékajici do tipravny na vzdalenost 180-200 metru.
Cilem je analyzovat negativni vliv vzdalenosti na obsah nezadoucich latek. Testovaci jednotky Aqua Master budou
umistény ve tfech mistech vzdalené od sebe cca 65 metru. V kazdém testovacim mist¢ bude 100 litrova nadrz pro
jednodussi pfistup a moznost umisténi sond testovaci jednotky. Testovaci jednotka bude méfit elektrickou
vodivost, mnozstvi iontl rozpusténych ve vodé, pomér koncentrace nezadoucich latek ve vodé, pH a teplotu. Bude
probihat celkem devét testovani na dvou riizné znecisténych vzorcich vody (stojata a tekouci) a jedné, ktera splituje
normy pitné vody. Bude zkouman negativni vliv vzdalenosti od zdroje k tipravné na kvalitu vody.

Druha faze experimentu bude zamétena na testovani upravny vody, s dirazem na jeji filtracni kapacitu v pfipade¢,
ze nebude voda filtrovana pomoci technologie reverzni osmozy. Tato inovativni technologie hraje klicovou tlohu
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v procesu vyroby pitné vody, jelikoz zajistuje efektivni odstranéni nezddoucich latek a znecisténi, ¢imz je
dosazeno standardl kvality pro pitnou vodu.

Pro ziskani vysledkli bylo zapotiebi pfipravit vhodné podminky pro nashromézdéni dostate¢ného mnozstvi co
nejpresnéjsich dat zmény kvality vody s rozdilnymi prutoky, které byly ovliviiovany vzdalenosti.

Data byla nasbirana na tiech typech rtizné znecisténé vody, kterd byla vzdy odebrana do tisicilitrové nadrze.
Tekouci voda byla odebrana pomoci Cerpadel z VItavy v oblasti Podbaba. Stojata vody byla odebrana z rybniku v
Tursku a pitna voda byla odebrana z vodovodu v arealu CZU. Pomoci piipojného voziku byla dopravena do arealu
CZU a podrobena experimentu.

Jednotky Aqua Master P700 PRO2 byly umistény v kazdé sto litrové nadrzi a zména kvality vody byla méfena pii
pratoku 20 lit/min.

Vysledky zmény kvality vody zaznamenané méfici jednotkou:

Tekouci Stojatd | Pitna
vzddlenost | 65m 130m 195m 6am 130m 195m 6om 130m 195m
pH 7.3 7.2 7.2 8.6 8,6 8.8 7.3 7.3 7.5
ppm 220 210 180 457 464 480 190 200 204
Teplota 15 15,3 16,3 12,1 12,7 13.3 13,4 13,7 14,1
EC 0,3 0,3 0.4 0.6 0,6 03] 04 04 0,4
CF 3.1 3.1 1,7 6,5 6,6 36| 49 4.5 4,1

Tabulka I: Namérend hodnoty pFi priitoku 20 {'min

Tabulka shrnuje méteni kvality vody na tfech riznych typech mist — tekouci voda, stojata voda a pitna voda — a

to v riznych vzdalenostech (65 m, 130 m, 195 m). Pro tekouci vodu se pH udrZuje mezi 7,2 a 7,3, koncentrace
pevnych latek (ppm) se snizuje z 220 na 180 ppm s rostouci vzdalenosti, teplota vody se zvysuje z 15 °C na 16,3
°C, elektricka vodivost (EC) a faktor vodivosti (CF) se pohybuji v nizkych hodnotach, coz naznacuje mensi
mnozstvi rozpusténych soli. U stojaté vody je pH vyssi, pohybuje se mezi 8,6 a 8,8, ppm hodnoty jsou znacn¢
vy$si (457 az 480 ppm), teplota je nizsi nez u tekouci vody, a hodnoty EC a CF jsou vyrazné vyssi, coz ukazuje
na vys$si obsah minerald. Pitna voda m& pH podobné tekouci vodé, ppm hodnoty jsou nizké a teplota se mirné
zvySuje s vzdalenosti.

Kracové slova: upravna vody, filtrace, znecisténi
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DEVELOPMENT AND PROGRAMMING OF A THERMAL
VISION CAMERA USING THE MLX90640 SENSOR:
TECHNICAL ASPECTS AND APPLICATIONS IN DRIVER
SAFETY

VYVOJ A PROGRAMOVANIE TERMOVIZNE] KAMERY
POMOCOU SNIMACA MLX90640: TECHNICKE ASPEKTY
A APLIKACIE V OBLASTI BEZPECNOSTI VODICA

Rastislav Kollarik', Ivan Vitazek?

!Institute of Agricultural Engineering, Transport and Bioenergetics, Slovak University of Agriculture
Tr. A. Hlinku 2, 94976, Nitra, Slovakia, xkollarik(@uniag.sk

Institute of Agricultural Engineering, Transport and Bioenergetics, Slovak University of Agriculture
Tr. A. Hlinku 2, 94976, Nitra, Slovakia, ivan.vitazek@uniag.sk

ABSTRACT: In today's era, it is crucial to monitor and optimize the microclimate of the interior environment
to enhance the comfort and safety of drivers and passengers. When adjusting the parameters of the cabin
microclimate, several factors come into play, which affect the health and safety of the passengers, such as the time
and attention devoted to parameter settings, as well as the selected parameters themselves. This article focuses on
the design, implementation, and testing of an infrared (IR) sensor integrated with an ESP32 module for monitoring
the surface temperature of the driver's face in the vehicle. The goal is to analyse the rate of temperature change
and optimize the airflow speed and temperature from the vehicle's air conditioning system outlets. The left lower
area of the rearview mirror was chosen for sensor placement to capture the largest possible area of the face without
obstructing the driver's view. The MLX90640 sensor with a resolution of 32x24 pixels was selected for its ability
to record temperatures ranging from -40°C to 300°C. Connection to other components was established via the [2C
protocol. For signal processing from the sensor, the ESP32 microcontroller from Laskakit, featuring Wi-Fi and
Bluetooth capabilities, was chosen. Programming was done using Arduino source code, and the results were
processed using Processing code. Measurements included experiments with various airflow speeds and their
impact on the surface temperature of the driver's face. The results revealed a positive correlation between airflow
speed and the rate of temperature change. This finding has the potential to increase the comfort and safety of
drivers and passengers in the vehicle. In conclusion, the potential of infrared sensors in future intelligent vehicles
is emphasized, highlighting their contribution to optimizing the microclimate and enhancing the comfort and safety
of drivers and passengers.

Key words: microclimate, infrared thermography, thermal comfort, HVAC

ABSTRAKT: V stcasnosti je dblezité sledovat’ a optimalizovat’ mikroklimu vnutorného prostredia vozidiel
s cielom zvysit’ pohodlie a bezpecnost’ vodicov a cestujucich. Pri nastavovani parametrov mikroklimy v kabine sa
stretdvame s viacerymi faktormi, ktoré ohrozuju zdravie a bezpecnost’ posadky, ako je ¢as a pozornost’ venovana
nastaveniu parametrov a samotné vybrané parametre. Tento Clanok sa zameriava na navrh, implementaciu
a testovanie infracerveného (IR) senzora integrovaného s modulom ESP32 na monitorovanie teploty povrchu tvare
vodica vozidla. Ciel'om je analyzovat’ rychlost’' zmeny teploty a optimalizovat’ rychlost’ pradenia vzduchu a teploty
z vystupov klimatizaéného systému vozidla. Pre umiestnenie senzora bol zvoleny lavy spodny roh spétného
zrkadla s cielom zachytit’ ¢o najvacsiu plochu tvare bez obmedzenia vodicovho vyhladu. Senzor MLX90640
s rozliSenim 32x24 pixelov bol vybrany pre svoje schopnosti zaznamenavat’ teploty v rozsahu od -40 °C do
300 °C. Prepojenie s ostatnymi komponentami bolo zabezpecené prostrednictvom 12C protokolu. Na spracovanie
signalov zo senzora bol zvoleny mikrokontrolér ESP32 od znacky Laskakit, ktory disponuje funkciou Wi-Fi
a Bluetooth. Programovanie prebehlo pomocou zdrojového kédu pre Arduino a spracovanie vysledkov pomocou
koédu pre Processing. Merania zahriiali aj experimenty s réznymi rychlostami pradenia vzduchu a ich vplyvom na
zmenu teploty povrchu tvare vodica. Vysledky ukazali pozitivnu korelaciu medzi rychlost'ou prudenia vzduchu
a rychlostou zmeny teploty. Tento poznatok ma potencial zvysit’ komfort a bezpecnost’ vodica a cestujucich vo
vozidle. V zavere sa zddraziuje potencial infracervenych senzorov v inteligentnych vozidlach budicnosti a ich
prinos pri optimalizacii mikroklimy a zvySeni komfortu a bezpecnosti vodicov a cestujucich.
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TESTING THE ADHESION PROPERTIES OF MOTORCYCLE
TIRES

TESTOVANIE ADHEZNYCH VLASTNOSTI MOTOPNEUMATIK

Martin Krasfiansky', Ivan Janosko?
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ABSTRACT: The main objective of this research is to test the adhesion properties of Honda motorcycle tires and
brakes with the year of manufacture 2003 and type designation CB600S with Nankang Sportiac WF-2 tires using
deceleration. Nowadays, the probability of a traffic accident is increased with the ever-increasing number of
vehicles on our roads, while most accidents can be prevented by improving the condition and driving
characteristics of the vehicle and training the driver in critical situations. It is also necessary to improve the driving
characteristics of the motorcycle with the ever-increasing power of motorcycles. Our measured motorcycle is
equipped with a sports exhaust and on the front pair of brakes it is equipped with Brembo brake pads with a sintered
compound. At the time of measurement, the front tire had approximately 3,000 km and the rear approximately
1,000 km. We used the device XL MeterTM Pro Alfa designed to measure the acceleration or deceleration of the
vehicle needed to calculate tire adhesion while the device must be positioned such way that its attachment is
perpendicular to the road and the axis of the measuring device is parallel to the axis of the vehicle. Another device
was a digital rollmeter used to measure ground distances and to check the results of the braking distance. Before
the measurements themselves, it was necessary to make a handle to attach the measuring device to the vehicle and
to fix the measuring device and to perform test rides to evaluate the road quality and warm up the test motorcycle.
Measurements on the said motorcycle were carried out at three different speeds of 50, 70 and 100 km.h"!, while at
each speed braking was measured either with only the front brake, the rear brake or both brakes together. In all
measurements with only the rear brake, the rear wheel skidded, while when braking with the rear brake from
speeds of 75 and 98 km.h'! and when braking from speeds of 67 and 102 km.h™!, the rear wheel lifted into the air.
The highest deceleration was achieved at a speed of 79 km.h™! at a value of 9.77 m.s*> when braking with only the
front brake, which corresponds to an adhesion of 0.99, while the lowest adhesion values were achieved at braking
with the rear brake only in the value of 0.34 due to the low load on the rear wheel and dynamic load transfer.
During limit braking with the front brake, the entire gravitational force is dynamically transferred to the front
wheel, which makes it possible to use the entire weight for braking power, thus this phenomenon has a great
influence on the resulting deceleration. The given method of determining the limit adhesion can be considered
technically acceptable and correct. From the resulting measurement values, it follows that braking with the rear
brake is very difficult due to the rapid occurrence of wheel locking and the subsequent threat of loss of stability.

Key words: motorcycle, tires, deceleration, adhesion

ABSTRAKT: Hlavnym cielom tohto vyskumu je testovanie adhéznych vlastnosti a bfzd pomocou spomalenia na
motocykle Honda s rokom vyroby 2003 a typovym oznac¢enim CB600S s pneumatikami Nankang Sportiac WF-2.
V dnesnej dobe s neustale sa zvySujucim poctom vozidiel na nasich cestach je zvysena pravdepodobnost’ dopravnej
nehody, priCom vécsine nehdd sa da predist’ zlepSenim stavu a jazdnych vlastnosti vozidla a skolenim vodica v
kritickych situaciach. S neustale sa zvySujicim vykonom motocyklov je potrebné zlepSovat’ aj jazdné vlastnosti
motocykla. Na§ merany motocykel je vybaveny Sportovym vyfukom a na prednom pare bfzd je vybaveny
brzdovymi dostickami Brembo so sintrovanou zmesou. V ¢ase merania mala predna pneumatika najazdenych
priblizne 3000 km a zadna priblizne 1000 km. Pri meraniach sme pouzili pristroj XL MeterTM Pro Alfa urceny
na meranie zrychlenia alebo spomalenia vozidla potrebného na vypocet adhézie pneumatik pricom zariadenie musi
byt umiestnené tak, aby jeho upevnenie bolo kolmé na vozovku a os meracieho zariadenia bola rovnobezna s osou
vozidla. Dal§i pouzity pristroj bol digitalny rollmeter uréeny na meranie vzdialenosti od zeme a na kontrolu
vysledkov brzdnej drahy. Pred samotnymi meraniami bola potrebna vyroba rukovite na pripevnenie meracieho
zariadenia na vozidlo a upevnenie meracieho zariadenia a vykonanie testovacich jazd na vyhodnotenie kvality
vozovky a zahriatie testovaného motocykla. Merania na uvedenom motocykli boli realizované pri troch ré6znych
rychlostiach 50, 70 a 100 km.h"!, pric¢om pri kazdej rychlosti bolo merané brzdenie bud’ len prednou brzdou,
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zadnou brzdou alebo oboma brzdami spolu. Pri vSetkych meraniach len so zadnou brzdou doslo k Smyku zadného
kolesa pricom pri brzdeni zadnou brzdou z rychlosti 75 a 98 km.h*!' a pri brzdeni z rychlosti 67 a 102 km.h"! sa
zadné koleso zdvihlo do vzduchu. Najvyssie spomalenie bolo dosiahnuté pri rychlosti 79 km.h™! pri hodnote 9,77

pri brzdeni so zadnou brzdou len v hodnote 0,34 z dovodu nizkej zat'aze zadného kolesa a dynamického prenosu
zétaze. Pri limitnom brzdeni prednou brzdou sa celd gravita¢na sila dynamicky prenédsa na predné koleso, ¢o
umoziuje vyuzit' celd hmotnost’ na brzdnu silu, tym padom tento jav ma velky vplyv na vysledné dosiahnuté
spomalenie. Dany spdsob stanovenia limitnej adhézie mozno povazovat za technicky prijatelny a spravny. Z
vyslednych hodnot merania vyplyva, Ze brzdenie zadnou brzdou je velmi narocné z dévodu rychleho vzniku
zablokovania kolies a naslednej hrozby straty stability.

KPicové slova: motocykel, pneumatiky, spomalenie, adhézia
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PREVADZKOVE SKUSKY ADITiVA DO BENZINU
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ABSTRACT: The present papers deal with the issue of assessing the influence of the selected additive to
automobile gasoline fuel on the power, energy and emission parameters of the selected motor vehicle Renault Clio
1,2i. During the entire measurement process, Matador MP 56 winter tires with size 175/65 R14 and inflated to the
prescribed operating pressure of 200 kPa were used. Nowadays, due to the constant development in the field of
automobile transport, it is necessary to carefully monitor the impact of motor vehicle operation on the environment.
The main indicators in this area are vehicle consumption, which is followed by motor vehicle emissions. Fuel Save
Natural 95 gasoline from Shell was used for laboratory measurement of fuel consumption and emissions. During
the entire measurement process, we used VIF Super Benzin Aditiv gasoline engine additive, which was used in a
ratio of 125 ml of additive to 25 liters of fuel. Measurements of individual parameters were carried out in laboratory
conditions in the form of simulated driving cycles according to procedure described in the methodology section
on the cylinder test bench of motor vehicles of the MSR 500 ALLRAD type from the manufacturer MAHA,
enabling testing of 4x4 vehicles. As an external measuring device, we used the AIC - 5004 FUEL FLOWMASTER
flowmeter from AIC SYSTEMS AG to measure fuel consumption. A five-gas combined exhaust gas analyzer
MAHA Kombi tester MGT/MDO2 — LON was used to determine the representation of individual emission
components in exhaust gases. The power parameters were assessed based on a comparison of the external speed
characteristics of the motor vehicle. Performance of the speed characteristics of the vehicle engine was carried out
twice before and after the addition of the additive. Energy and emission parameters were determined in the form
of vehicle load during selected time intervals. Ten time measurements were carried out, 5 before the addition of
the additive and 5 after the addition of the additive at an engine speed of 3400 min! with the 4th gear engaged and
according to a preselected 120 second time interval. The value of unburned hydrocarbons HC decreased by more
than 50 % and carbon monoxide CO decreased more than 30 %. For fuel consumption, we found that it increased
slightly due to the increased average rpm and power. After evaluating the results, partial changes are visible in all
measured parameters of the vehicle which confirms the effectiveness of additive VIF Super Benzin Aditiv with
the given fuel even after a short-term use.

Key words: additives to gasoline, gasoline, testing of automobile, consumption, emissions

ABSTRAKT: Predlozeny prispevok sa zaobera problematikou hodnotenia vplyvu zvolenej prisady do
automobilového benzinu na vykonové, energetické a emisné parametre vybraného motorového vozidla Renault
Clio 1,2i. Pocas celého procesu merania boli pouzité zimné pneumatiky Matador MP 56 s rozmerom 175/65 R14
a nahustené na predpisany prevadzkovy tlak 200 kPa. V dnesnej dobe vzhl'adom na neustily vyvoj v oblasti
automobilovej dopravy je potrebné dosledne sledovat’ vplyv prevadzky motorovych vozidiel na Zivotné prostredie.
Hlavnymi ukazovatel'mi v tejto oblasti s spotreba vozidiel, na ktorti nadvézuju emisie motorovych vozidiel. Na
laboratorne meranie spotreby paliva a emisii bol pouzity benzin Fuel Save Natural 95 od znacky Shell. Pocas
celého procesu merania sme pouzili aditivum do benzinovych motorov VIF Super Benzin Aditiv, ktoré bolo
pouzité v pomere 125 ml aditiva na 25 litrov paliva. Merania jednotlivych parametrov boli realizované v
laboratornych podmienkach formou simulovanych jazdnych cyklov podla postupu opisané¢ho v casti Material
ametdody na valcovej skusobni motorovych vozidiel typu MSR 500 ALLRAD od vyrobcu Maschinenbau
Haldenwang (MAHA) umoziujica testovat’ vozidla 4x4. Ako externé meracie zariadenie sme na meranie spotreby
paliva pouzili prietokomer AIC - 5004 FUEL FLOWMASTER od AIC SYSTEMS AG. Na zistenie zastipenia
jednotlivych emisnych zloziek vo vyfukovych plynoch bol pouzity pétplynovy kombinovany analyzator
vyfukovych plynov znacky MAHA Kombi tester MGT/MDO2 — LON. Vykonové parametre boli hodnotené na
zéklade porovnania vonkajSich rychlostnych charakteristik motorového vozidla. Vykonéavanie otackovych
charakteristik motora vozidla bolo realizované dvakrat pred a po pridani aditiva. Energetické a emisné parametre
boli zistované formou zatazenia vozidla pocas zvolenych Casovych intervalov. Vykonalo sa desat’ ¢asovych
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merani z toho 5 pred pridanim aditiva a 5 po pridani aditiva pri otd¢kach motora 3400 min™! so zaradenym 4.
prevodovym stupiiom a podla vopred zvoleného 120 sekundového cCasového intervalu. Meranie s aditivom
ukézalo, ze hodnota nespalenych uhl'ovodikov HC klesla asi o viac ako 50 % a oxidu uhol'natého CO sa znizil o
viac ako 30 %. Vyhodnotené vysledky ukazuju ¢iastkové zmeny vo vSetkych nameranych parametroch vozidla,
¢o potvrdzuje ucinnost’ aditiva VIF Super Benzin Aditiv s danym palivom aj po kratkodobom pouzivani. Pri
spotrebe paliva sme zistili, Ze sa mierne zvysila v dosledku zvysenych priemernych otacok a vykonu.

KPacové slova: prisady do benzinu, benzin, testovanie automobilu, spotreba, emisie
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DESIGN OF TECHNOLOGY FOR THE APPLICATION OF
RECYCLED GRANULATE MATERIAL TO THE
PRODUCTION PROCESS OF PARTICLEBOARDS

NAVRH TECHNOLOGIE PRE APLIKACIU RECYKLOVANEHO
GRANULATOVEHO MATERIALU DO PROCESU VYROBY
DREVOTRIESKOVYCH DOSIEK

Vladimir Mancel!, Jozef Krilek!, Tomas Kuvik!
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ABSTRACT: The aim of the paper is to design a technology that will make it possible to use recycled rubber or
plastic material from waste automobile parts, such as: tires, seals, carpets, hoses, cuffs, bumpers, fuel tanks, lights,
covers and so on. The design of the technology involves recycled material in the form of granulates, which will be
applied to the particleboard production process using a conveyor. The paper deals with two types of conveyors
that are suitable for transporting bulk material. For the design, a screw and spiral conveyor was used together with
a silo for granulate material in the form of technical designs that were created using the Creo Parametric program.
Within the design, the basic parameters of individual conveyors and silo were solved. From the basic parameters
of the conveyors, the required performance, the amount of recycled granulate per one particleboard according to
the weight ratio, the diameter of the screw/spiral and the required engine power were calculated. Calculations
showed that the necessary diameter of the spiral for each performance is smaller and the engine power is greater,
which is understandable from the point of view that the spiral does not have a central shaft opposite the screw.
From the basic parameters of the silo, the volume, the time of material delivery to the conveyor, the angle of the
hopper and the load capacity of the construction were designed. At the end, a scheme of the technological
production process was designed using the Visio program, which is divided into four main parts of the
particleboard production process. The first part is the preparation of the material, which includes the storage of
wood particles, drying of the wood particles and sorting of fractions using sieving equipment. The second part is
material mixing, which includes mixing of wood particles, recycled granulate and adhesive mixture and forming
the mat. The third part is composite pressing, which includes cold pre-pressing and hot pressing. The fourth part
is the processing of the composite, which includes cutting, cooling, drying, shaping and final modification.

Key words: screw conveyor, spiral conveyor, recycled material, composite, technology

ABSTRAKT: Ciel'om prispevku je navrh technologie, pomocou ktorej bude mozné vyuzit' recyklovany gumeny
alebo plastovy material z odpadovych Casti automobilov, ako napriklad: pneumatiky, tesnenia, koberce, hadice,
manzety, narazniky, palivové nadrze, svetla, kryty atak d’alej. Navrh technologie sa vtahuje na recyklovany
materidl vo forme granulatu, ktory bude do vyrobného procesu drevotrieskovych dosiek aplikovany pomocou
dopravnika. Prispevok sa zaobera dvomi typmi dopravnikov, ktoré si vhodné pre dopravu sypkého materialu. Pre
navrh sa pouzil zavitovkovy a Spiralovy dopravnik spolu so zasobnikom pre granulatovy material v podobe
technickych navrhov, ktoré boli vytvorené pomocou programu Creo Parametric. V rdmci navrhu sa riesili zdkladné
parametre jednotlivych dopravnikov a zasobnika. Zo zakladnych parametrov dopravnikov bola vypocitana
potrebna vykonnost, mnozstvo recyklovaného granuldtu na jednu drevotrieskova dosku podla hmotnostného
pomeru, priemer zavitovky/Spiraly a potrebny vykon motora. Vypocty ukazali, ze potrebny priemer Spiraly pre
jednotlivé vykonnosti je mensi a vykon motora vacsi, o je pochopitelné z hl'adiska toho, Ze Spirdla nema stredovy
hriadel’ oproti zavitovke. Zo zékladnych parametrov zésobnika bol navrhnuty objem, ¢as dodédvania materialu do
dopravnika, uhol nasypky anosnost konstrukcie. Na zaver bola navrhnuta schéma technologického procesu
vyroby pomocou programu Visio, ktorda je rozdelenda do Styroch hlavnych casti vyrobného procesu
drevotrieskovych dosiek. Prvou Castou je priprava materidlu, ktora zahriuje sklad drevnej triesky, susenie
drevnych triesok a triedenie frakcii pomocou sitovacich zariadeni. Druhou ¢ast'ou je mieSanie materialu, ktora
zahriiuje miesanie drevnych triesok, recyklovaného granulatu a lepidlovej zmesi a formovanie koberca. Tret'ou
&astou je lisovanie kompozitu, ktora zahriiuje predlisovanie za studena a lisovanie za tepla. Stvrtou ¢astou je
obrabanie kompozitu, ktora zahriiuje rezanie, chladenie, susenie, tvarovanie a finalnu tpravu.

Kruacové slova: zavitovkovy dopravnik, Spiralovy dopravnik, recyklovany material, kompozit, technologia
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ABSTRACT: There are many problems that require adequate solution. In general algorithms are methods of
solving problem using few steps that loop. Analyse data than based on that data find factors that affect data and
based on all data find more suitable solution. This process is repeated till adequate solution is found. This paper
summarizes basics of the algorithm, inner principes of algorithms with examples and usage of algorithms in terms
of problem solving. In this overview is mentioned several algorithms such as: Generic Algorithm, Decision Tree,
Neural Network etc. Each algorithm is tailored for different type of problem so finding algorithm that suits needs
is of great importance. In the conclusion section, recommendations for choosing a suitable algorithm are
summarized.

Artificial neural network algorithms and their modifications are used in the modelling of production and machining
processes based on the amount of real measured data of these processes. Such models then enable the prediction
and trend of monitored variables in real time, e.g. prediction of tool wear and the related quality of the created
surface.

Optimization algorithms such as particle swarm or ant colony optimisation, and other genetic algorithms are used
in the search for the optimal solution as the shortest sizes (distances) between manufacturing systems. This
optimization does not have to be only in terms of time, but e.g. also the costs necessary for the implementation of
material flows, energy consumption. When choosing a specific algorithm, the type of measured quantity (e.g.
acoustic emission, vibration, power consumption, cutting force) and thus the nature of the output signal of a
specific sensor must be taken into account. It is also necessary to consider the computational complexity and
accuracy of the algorithm within the requirements of a specific application, where e.g. Algorithms such as decision
trees are relatively fast, but not as accurate as algorithms using artificial neural networks.

Key words: artificial intelligence, machine learning, algorithm, problem solving, data analysis

ABSTRAKT: V kazdej dobe existuje vela technickych problémov, ktoré si vyzadujii primerané rieSenie.
Vyuzivanie algoritmov a ich vlastnosti zjednodusuje analyzovanie dat a potom na zaklade nich zistenie faktorov,
ktoré ich najviac ovplyviiuju. Tento ¢ldnok sumarizuje zékladné algoritmy umelej inteligencie, ich vnutorné
principy s prikladmi na ich vyuzitie v oblasti vyrobnej techniky a obrdbania. V tomto prehl'ade je spomenutych
niekol’ko algoritmov ako: Geneticky algoritmus, Rozhodovaci strom, Neurénova siet’ a iné. Kazdy algoritmus je
vhodny pre iny typ problému, v ¢lanku su stru¢ne uvadzané ich pouzitia pre vyrobu a automatizaciu. V zavere st
sumarizované vSeobecné odporucania pre vyber vhodného algoritmu.

Algoritmy na principe umelej neuronovej siete a ich modifikacie sa vyuzivaju pri modelovani vyrobnych a
obrabacich procesov na zaklade mnozstva redlnych nameranych udajov tychto procesov. Takéto modely potom
umoznuju predikciu a trend sledovanych premennych v redlnom ¢ase, napr. predikcia opotrebovania nastroja a s
tym suvisiacej kvality vytvoreného povrchu.

Pri hl'adani optimalneho riesenia najkratSich rozmerov (vzdialenosti) medzi vyrobnymi systémami sa vyuzivaji
optimalizacné algoritmy ako optimalizacie zhlukom castic alebo koloniou mravcov a d’alSie genetické algoritmy.
Tato optimalizacia nemusi byt’ len z ¢asového hl'adiska, ale napr. aj ndklady potrebné na realizdciu materialovych
tokov, spotrebu energie. Pri vybere konkrétneho algoritmu treba brat’ do tivahy typ meranej velic¢iny (napr.
akusticka emisia, vibracie, prikon, rezna sila) a tym aj charakter vystupného signalu konkrétneho snimaca. Taktiez
je potrebné zvazit vypoctovil narocnost’ a presnost’ algoritmu v ramci poziadaviek konkrétnej aplikacie, kde napr.
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algoritmy ako rozhodovacie stromy su relativne rychle, ale nie také presné ako algoritmy vyuzivajuce umela
neurdénovu siet’.

Kracové slova: umela inteligencia, strojové ucenie, algoritmus, rieSenie problémov, analyza dat
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RESEARCH ON THE COOLING PROCESS IN THE COOLING
CIRCUIT OF AN AUTOMOBILE ENGINE WITH RAM AIR

VYSKUM PROCESU CHLADENIA V OKRUHU CHLADENIA
MOTORA AUTOMOBILU NAPOROVYM VZDUCHOM
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ABSTRACT: The paper deals with the investigation of the effect of air impingement on the cooling process of
heated coolant circulating through the cooling circuit of an automobile engine. An axial drum fan, used to simulate
the surge airflow, is placed in the experimental setup in front of the heat exchanger. The total volume of air
generated by the fan flowed through the heatsink core at 6, 8 and 10 m/s during a series of laboratory tests. A
factory engine cooler fan is also fitted to the experimental Skoda Fabia cooling circuit assembly, to compare the
time required to remove excess heat naturally (ram air) and conversely forced (factory fan) from the cooler core.
The heated and subsequently cooled heat transfer medium contained in the cooling circuit is based on ethylene
glycol in concentration with pure water. Thermistors and thermal imaging are used to determine the inlet and outlet
temperatures of the coolant in the cooler and the distribution of the cooler core temperature fields. The process of
cooling the hot coolant in the cooler below the operating temperature in a real car cooling circuit takes a few
seconds. In the laboratory tests, a time of 180 seconds is monitored with the intention of plotting the detailed heat
transfer process from the coolant to the ambient environment even after the coolant flow is interrupted by the
thermostatic valve. The shortest duration of the cooling process of the hot coolant was recorded at an air velocity
of 10 m/s. In this case, the thermostatic valve passed hot coolant into the large circuit for 20 seconds. Subsequently,
the coolant temperature dropped below the operating value of 80°C, the thermostatic valve closed the flow to the
large circuit (Tin = 79.98°C), and the experimental assembly (engine) operated again in the optimum temperature
range. The heat transfer from the coolant to the surroundings increases as the volume and flow rate of the cooling
air flowing through the cooler core increases, which positively affects the efficiency of engine operation.

Key words: engine cooler, automotive cooling circuit, heat transfer medium, ram air, heat exchange surface

ABSTRAKT: Prispevok sa zaobera skiimanim vplyvu naporového vzduchu na proces chladenia ohriatej
chladiacej kvapaliny cirkulujicej chladiacim okruhom motora automobilu. Axialny bubnovy ventilator, sluziaci
pre simulaciu pradu naporového vzduchu je umiestneny do experimentalnej zostavy pred vymennik tepla. Celkovy
objem vzduchu, generovany ventilatorom pradil pocas série laboratérnych testov jadrom chladiéa rychlost'ou 6, 8
a 10 m/s. Do experimentalnej zostavy chladiaceho okruhu z vodidla Skoda Fabia je osadeny aj tovarensky
ventilator chladi¢a motora, za ticelom porovnania ¢asu potrebného pre odvod prebytocného tepla prirodzenym
(napor vzduchu) a naopak nutenym (tovarensky ventilator) spésobom zjadra chladi¢a. Ohrievané a nasledne
ochladzované teplonosné médium obsiahnuté v chladiacom okruhu je na béze etylénglykolu v koncentracii
s Cistou vodou. Na urcenie vstupnych a vystupnych teplot chladiacej kvapaliny v chladici a rozloZenia teplotnych
poli jadra chladica st pouzité termistory a termovizna technika. Proces chladenia horticej chladiacej kvapaliny
v chladi¢i pod uroven prevadzkovej teploty v realnom okruhu chladenia automobilu trva niekolko sekund.
V ramci laboratornych testov je sledovany ¢asovy usek 180 sekind, so zamerom vykreslenia detailnych priebehov
procesu prenosu tepla z chladiacej kvapaliny do okolitého prostredia aj po preruseni prietoku chladiacej kvapaliny
termostatickym ventilom. NajkratSie trvanie procesu chladenia horticej chladiacej kvapaliny, bolo zaznamenané
pri rychlosti naporového vzduchu 10 m/s. V tomto pripade termostaticky ventil prepustal horucu chladiacu
kvapalinu do velkého okruhu po dobu 20 sekind. Nasledne teplota chladiacej kvapaliny klesla pod prevadzkovi
hodnotu 80 °C, termostaticky ventil uzavrel prietok do vel’kého okruhu (7:s= 79,98 °C) a experimentalna zostava
(motor) pracoval opédtovne v optimdlnom rozmedzi teplét. Prenos tepla z chladiacej kvapaliny do okolia stupa
spolu so zvacsujucim sa objemom a prietokom pradiaceho chladiaceho vzduchu jadrom chladica, ¢o pozitivne
ovplyvnuje efektivitu prevadzky motora.
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MODIFICATION OF TOOLS FOR CRUSHING UNWANTED
GROWTHS BY GROOVING AND SUBSEQUENT
HARDFACING BY WELDING

UPRAVA NASTROJOV NA DRVENIE NEZIADUCICH
NARASTOV DRAZKOVANIM A NASLEDNYM NAVARANIM
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ABSTRACT: Tools for crushing unwanted growths operate in a strongly heterogeneous environment. After a
short time, the tungsten carbide (WC) tip is lost due to the heterogeneity of the environment and the tool body
wears further. This results in technical as well as economic problems for companies operating in forestry. For this
reason, it is necessary to look for ways to increase the service life of these tools. The article deals with the
possibilities of increasing the service life of tools for crushing unwanted growths by grooving with subsequent
welding of additional materials. The grooves on the tool were prepared by grinding on the face and back surfaces.
Such modification is important because of the preservation of the shape and weight of the tool. For hardfacing by
welding into these grooves, two types of electrodes were chosen, namely OK 84.58 and UTP 690. Both electrodes
create a weld deposit with a martensitic structure and were applied using the manual metal arc welding method.
After applying the weld deposit, the tools were weighed to determine their weight after modified. The difference
in weight of the new tool compared to the modified tool with the OK 84.58 weld deposit was 21g and with the
UTP 690 weld deposit this difference was only 3g. Subsequently, the tool was cut, and samples were taken for
light microscopy. Based on the observations, we can conclude that there was sufficient mixing of the base material
of the tool with the weld weld deposit, and also no defects, cracks and pores were observed, which would reduce
the quality of mixing of the base material of the tool with the weld deposit. Subsequently, the Rockwell hardness
test was performed. Both weld deposits achieved a higher hardness than the base material, whose hardness was 18
HRC. The highest hardness was achieved by UTP 690 at 62 HRC. The OK 84.58 weld deposit reached a hardness
of 52 HRC. Furthermore, an abrasion resistance test was performed according to GOST 23.208-79. The essence
of this test is a comparison of the weight loss of the tested material and the weight loss of the reference material
under the same test conditions. Silica sand with a grain size of 0.1 to 0.2 mm was used as an abrasive. We can also
conclude that both weld deposits achieved better results compared to the baseline material. The best results were
achieved by UTP 690, its relative resistance to abrasive wear W, was 24.5 times higher than that of the base
material. The relative resistance to abrasive wear Wayr of the OK 84.58 weld deposit was 5.2 times higher than that
of the base material of the tool. Based on the results, we can conclude that both weld deposits achieved significantly
better results than the base material. An appropriate choice of modification of tools is the premise of increasing
their service life while maintaining their original shape and weight. At the same time, however, it is necessary in
further research to subject such modified tools to operational tests, which will provide more complex results.

Key words: unwanted growth crusher, grooving, hardfacing by welding, abrasive resistance

ABSTRAKT: Nastroje na drvenie neziaducich narastov pracuju v silne heterogénnom prostredi. Po kratkom case
dojde vplyvom heterogenity prostredia k strate volfram-karbidovej (WC) Spicky a telo nastroja sa dalej
opotrebuva. Toto ma za nasledok technické, ale i ekonomické problémy spolo¢nosti posobiacich v lesnom
hospodarstve. Z tohto dovodu je potrebné hladat’ spdsoby zvySovania Zivotnosti tychto nastrojov. Clanok sa
zaobera moznostami zvySovania Zivotnosti nastrojov na drvenie neziaducich narastov drazkovanim s naslednym
navaranim pridavnych materialov. Drazky na nastroji boli pripravené brasenim na celnej a chrbtovej ploche.
Takato uprava je dolezita z dovodu zachovania tvaru a hmotnosti nastroja. Pre navaranie do tychto drazok, boli
zvolené dva druhy elektrod, a to OK 84.58 a UTP 690. Obe elektrody vytvaraju navar s martenzitickou Struktirou
a boli aplikované metédou ru¢ného oblukového navarania. Po aplikovani navaru boli néstroje odvazené, aby sa
zistila ich hmotnost’ po tprave. Rozdiel v hmotnosti nového ndstroja v porovnani supravenym ndstrojom
s navarom OK 84.58 bol 21g a s ndvarom UTP 690 bol tento rozdiel len 3g. Néasledne bol nastroj rozpileny, a boli
odobraté vzorky pre svetelnu mikroskopiu. Na zdklade pozorovani mézeme konstatovat, ze doslo k dostatoénému
premiesaniu zakladného materialu néstroja s navarmi a taktiez neboli pozorované Ziadne chyby, trhliny a por, ktoré
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by zniZovali kvalitu premieSania zékladného materidlu nastroja s navarom. Nésledne bola vykonana Rockwellova
skuska tvrdosti. Oba navary dosiahli vysSiu tvrdost ako zakladny material, ktorého tvrdost’ bola 18 HRC.
Najvyssiu tvrdost’ dosiahol navar UTP 690, a to 62 HRC. Navar OK 84.58 dosiahol tvrdost’ 52 HRC. Dalej bola
vykonana skuSka odolnosti voci abrazivnemu opotrebeniu podla GOST 23.208-79. Podstata tejto skusky je v
porovnani hmotnostného ubytku sktiSaného materidlu a hmotnostného ubytku referenéného materidlu pri
rovnakych skasobnych podmienkach. Ako abrazivum bol pouzity kremicity piesok so zrnitostou 0,1 az 0,2 mm.
Taktiez mézeme konstatovat’, Ze oba navary dosiahli lepSie vysledky v porovnani so zédkladnym materiadlom.
Najlepsie vysledky dosiahol navar UTP 690, jeho pomerna odolnost’ voci abrazivnemu opotrebeniu bola 24,5-
nasobne vyssia ako mal zakladny material. Pomerna odolnost’ voci abrazivnemu opotrebeniu navaru OK 84.58
bola 5,2-nasobne vyssia ako mal zakladny material nastroja. Na zaklade vysledkov m6zeme konstatovat’, ze oba
navary dosiahli podstatne lepSie vysledky ako zdkladny material. Vhodnou vol'bou upravy nastrojov je predpoklad
zvySenia ich zivotnosti pri zachovani ich povodného tvaru a hmotnosti. Zaroven je vSak potrebné v d’alSom
vyskume podrobit’ takto upravené nastroje prevadzkovym skuskam, ktoré poskytnti komplexnejsie vysledky.

KPucové slova: drvi¢ neziaducich narastov, drazkovanie, navaranie, abrazivna odolnost’

ACKNOWLEDGMENT

This work was supported by “Vedeckd grantova agentiira MSVVaS SR a SAV” under the grants
numbers VEGA 1/0073/24

REFERENCES

BALLA, J., MIKUS, R., CVIKOVA, H. 2003. Nduka o Materidloch: Navody Na Cvicenia.
Nitra: Slovenské Pol'nohospodarska Univerzita. 158 s. ISBN 80-8069-217-3

BUCHELY, M.F., GUTIERREZ, J.C., LEON, L.M., TORO, A. 2005. The effect of
microstructure on abrasive wear of hardfacing alloys. In Wear. vol. 259, no. 1-6, pp.52-61.
ISSN 0043-1648. DOI: 10.1016/j.wear.2005.03.002

BRZIAK, P. a kol. autorov. 2003. Materidly a ich spravanie sa pri zvdrani. Bratislava: VUZ.
355 s. ISBN 80-88734-10-X

DOLUK A., RUDAWSKA A., STANCEKOVA, D., MRAZIK, J. 2021 Influence of surface
treatment on the strength of adhesive joints. In Manufacturing Technology. vol. 21, no. 5. pp.
585-591. ISSN 2787-9402. DOI: 10.21062/mft.2021.068

FALAT, L., DZUPON, M., TAVODOVA, M., HNILICA, R., CUPTACIKOVA, V.,
CIRIPOVA, L., HOMOLOVA, V., DURISINOVA, K. 2019. Microstructure and abrasive wear
resistance of various alloy hardfacings for application on heavy-duty chipper tools in forestry
shredding and mulching operations. In Materials. vol. 12, no. 13, pp. 2212. ISSN 1996-1944.
DOI: 10.3390/mal2132212

GOST 23.208-79:1981. Ensuring of wear resistance of products. Wear resistance testing of
materials by friction against loosely fixed abrasive particles. [online]. [cit. 2022-01-24].
Available on: http://docs.cntd.ru/document/gost-23-208-79

ISO 6508-1:2016. Metallic Materials—Rockwell Hardness Test—Part 1: Test Method.
International Organization for Standardization: London. 2018.

JANKAUSKAS, V., KATINAS, E., PUSVASKIS, M. LEISYS, R. 2020. A Study of the
Durability of Hardened Plough Point. In Journal of Friction and Wear. vol. 41, pp. 78-84.
ISSN 1934-9386. DOI:10.3103/S1068366620010171

JAVAHERI, V., PORTER, D., KUOKKALA, V. T. 2018. Slurry erosion of steel-Review of
tests, mechanisms and materials. In Wear. vol. 408, pp. 248-273. ISSN 0043-1648. DOI:
10.1016/j.wear.2018.05.010

35



AZ Book of Extended Abstracts
“XXVI. International Conference of Young Scientists”
June 25 - 26, 2024

Zvolen, Slovakia

KALINCOVA, D., TAVODOVA, M., HNILICOVA, M., VEVERKOVA, D. 2016. Machinery
for forest cultivation - Increase of resistance to abrasive wear of the tool. In MM Science
Journal. 2016, 5, pp.1269-1272. ISSN 1805-0476. DOIL: 10.17973/MMSJ.2016 11 201684

KATALOG PRIDAVNYCH MATERIALOV. [online]. [cit. 2024-03-28]. Available on:
https://hbt-weld.cz/app/uploads/2019/02/Katalog CZ 2012.pdf

KOVAC, I, MIKUS, R., ZARNOVSKY, J., DRLICKA, R., HARNICAROVA, M.,
VALICEK, J., KADNAR, M. 2022. Increasing the wear resistance of surface layers of selected
steels by TIG electric arc surface remelting process using a powder based on CaCN2. In The
International Journal of Advanced Manufacturing Technology vol. 123, no. 5, pp. 1985-1997.
ISSN 1433-3015.

MULLER, M., HRABE, P. 2013. Overlay materials used for increasing lifetime of machine
parts working under conditions of intensive abrasion. In Research in Agricultural Engineering.
vol. 59, no. 1, pp.16-22. ISSN 1805-9376.

PETRU, J., ZLAMAL, T., CEP, R., STANCEKOVA, D., PAGAC, M., VORTEL, O. 2015.
Mechanism of cutting insert wear and their influence on cutting ability of the tool during
machining of special alloys In Manufacturing Engineering and Technology for Manufacturing
Growth (METMG 2015) : 3rd international conference, Vancouver, Canada, 2015. pp. 36-40.
ISBN 978-1-61275-074-3. DOI 10.12913/22998624/64074

RAPIDWELDING. OK 84.58. [online]. [cit. 2024-03-28]. Available on:
https://www.rapidwelding.com/files/8458504020.pdf

SINGH, J., CHATHA, S.S., SIDHU, B.S. 2020. Abrasive wear behavior of newly developed
weld overlaid tillage tools in laboratory and in actual field conditions. In Journal of
Manufacturing Processes. vol. 55, pp. 143-152. DOI:10.1016/j.jmapro.2020.03.040

SLOTA, J., KUBIT, A, GAIJDOS, L, TRZEPIECINSKI, T., KASCAK, L. 2022. A
Comparative Study of Hardfacing Deposits Using a Modified Tribological Testing Strategy. In
Lubricants. vol. 10, no. 8, p. 187. ISSN 2075-4442. DOI: 10.3390/lubricants 10080187

STAWICKI T, KOSTENCKI P, BIALOBRZESKA B. 2018. Roughness of Ploughshare
Working Surface and Mechanisms of Wear during Operation in Various Soils. In Metals. vol.
8, no. 12, pp. 1042. ISSN 2075-4701. DOI:10.3390/met8121042

TAVODOVA, M., KALINCOVA, D., KOTUS, M., PAVLIK, . 2018. The possibility of
increasing the wearing resistance of mulcher tools. In Acta technologica agriculturae. vol. 21,
no. 2, pp. 87-93. ISSN 1338-5267. DOI: 10.2478/ata-2018-0016

TAVODOVA, M., VARGOVA, M., FALAT, L. 2020. Possibilities of modification of
ploughshares used for winter maintenance of forest roads. In Manufacturing Technology. vol.
20, no. 6, pp. 834-844. ISSN 2787-9402. DOI: 10.21062/mft.2020.111

VALTEC. UTP 690. [online]. [cit. 2024-03-28]. Available on:
https://www.valtec.sk/obchod homedir/data/2616/prilohy/LL1 22771 en_ UTP%20690.pdf

Corresponding author:
Monika Vargova, 045/5206026, xvargovam]1@tuzvo.sk

36



AZ Book of Extended Abstracts
“XXVI. International Conference of Young Scientists”
June 25 - 26, 2024

Zvolen, Slovakia

COMPUTATION OF THE HEAT TRANSFER PARAMETER IN
A CHANNEL ON THE BASIS OF THE DOMAIN MESH SIZE

VYPOCET PARAMETRA PRESTUPU TEPLA V KANALI NA
ZAKLADE VELKOSTI SIETE DOMENY
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ABSTRACT: The paper presents an approach to compute the Nusselt number in a channel flow on the basis of
the CFD computation and mesh sensitivity test. A rectangular duct and a circular tube are chosen as a channel type
since the exact values of the Nusselt number can be analytically reached. Overall, five various mesh distributions
are used for the simulation while a dependence of the Nusselt number on the mesh size is shown. On the basis of
the data extrapolation using a power function, the value is calculated for infinite number of elements that has a
negligible discrepancy from the exact one. Concerning the approach, a possibility to estimate the Nusselt number
without using a large number of elements is given while a time-consuming calculation is eliminated.

Key words: Nusselt number, CFD, heat transfer, extrapolation, mesh sensitivity test

ABSTRAKT: Clanok popisuje postup vypoétu Nusseltovho &isla pre pradenie v kanali na zaklade CFD simulacie
a testu citlivosti siete. Pre tvar kanala bol zvoleny obdiznikovy a kruhovy prierez z dévodu moznosti analytického
vypoctu exaktnej hodnoty Nusseltovho ¢isla. Celkovo bolo pre vypocet pouzitych pat réznych velkosti siete,
pricom sa zistovala zavislost medzi hodnotou Nusseltovho ¢isla a potom elementov. Na zaklade extrapolacie
hodnét bola prostrednictvom mocninovej funkcie vypocitana jeho hodnota pre teoreticky nekonecny pocet
elementov, ktorda méa zanedbateInu odchylku od exaktnej hodnoty. Pomocou tohto postupu je mozné odhadnut’
hodnotu Nusseltovho ¢isla bez pouzitia vel'kého poctu elementov, €o prinasa Setrenie vypoctového Casu.

Kracové slova: Nusseltovo ¢islo, CFD, prenos tepla, extrapolécia, test citlivosti siete
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INOVATIVE ELEMENTS IN THE DESIGN OF ESCALATORS

INOVATIVNE  PRVKY  KONSTRUKCNEHO NAVRHU
POHYBLIVYCH SCHODOV
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ABSTRAKT: Predkladany prispevok sa zaobera inovativnymi prvkami konstrukéného navrhu pohyblivych
schodov. Pohyblivé schody st sicastou modernych dopravnych systémov, ktoré sa pouzivajia v réznych verejnych
a komer¢nych priestoroch. Hlavnou otazkou rieSenou v tejto praci je optimalizacia dizajnu pohyblivych schodov
pre potreby l'udi s obmedzenou mobilitou. Tento prispevok vypliia medzeru v sii¢asnom vyskume tym, Ze navrhuje
nové konstrukéné prvky a implementuje moderné technologie, ktoré mozu prispiet’ k inovacii v tejto oblasti. Nase
hlavné zistenia ukazuji, ze implementacia inovativnych prvkov, ako su pokrocilé mechanizmy a inteligentné
systémy riadenia, mézu vyrazne zvysit pouzitie, efektivitu a bezpecnost’ pohyblivych schodov. Okrem toho sme
identifikovali moznosti pre zniZenie energetickej naro¢nosti a zvysenie zivotnosti zariadeni. Vyznam nasich zisteni
spociva v prispevku k zlepSeniu celkového dizajnu, pouzitelnosti a vykonu pohyblivych schodov, ¢o mdze mat’
pozitivny dopad na uzivatel'sky komfort a bezpecnost’. Tento prispevok mdze sluzit' ako edukacny material pre
inzinierov a navrharov, ktori sa zaoberaju konstrukciou a optimalizaciou dopravnych systémov, a bol vytvoreny
v ramci projektu KEGA.

Klucové slova: pohyblivé schody, konstrukcia, inovécia, invalidny vozik

ABSTRACT: The presented article addresses innovative elements in the design of escalators. Escalators are part
of modern transportation systems used in various public and commercial spaces. The main issue addressed in this
work is the optimization of escalator design to meet the needs of people with limited mobility. This paper fills a
gap in current research by proposing new design elements and implementing modern technologies that can
contribute to innovation in this area. Our main findings indicate that the implementation of innovative elements,
such as advanced mechanisms and intelligent control systems, can significantly enhance the usability, efficiency,
and safety of escalators. Additionally, we have identified opportunities to reduce energy consumption and increase
the lifespan of the devices. The significance of our findings lies in their contribution to the overall improvement
of the design, usability, and performance of escalators, which can have a positive impact on user comfort and
safety. This article can serve as an educational resource for engineers and designers involved in the construction
and optimization of transportation systems and was created as part of the KEGA project.

Keywords: escalators, construction, innovation, wheelchair
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CONSTRUCTION DESIGN OF THE CHAIN CONVEYOR
USING THE AUTODESK INVENTOR PROFESSIONAL
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ABSTRACT: The article describes the methods of the design process and production of a chain conveyor intended
for the transportation of wood. The chain conveyor is part of a modernized wood splitting production line. The
production line consists of parts such as a supply conveyor a feed conveyor a shortening saw an operator's
workplace and a splitting chamber. The goal of the proposal was to increase the productivity of the production
line. Part of the design of the chain conveyor structure is the calculation of the drive and transmission of the
conveyor itself, which, in addition to the transported material, are another part of the input conditions for
determining the static load of the structure. The structural design of the individual parts was created in the Autodesk
Inventor Professional 2018 program, which enabled the creation of a structural solution where we used the
generator of frame structures, the generator of shafts, the generator of chain transmission and the generator of
sheets. To analyse the selected parts, an analysis of the frame structure and strength analyses for the shafts were
created. The article is intended as an educational material for the design of chain conveyors within the KEGA
project.

Key words: chain conveyor, conveyor, chain, construction, design

ABSTRAKT: Retazovy dopravnik je sicast’ou modernizovanej vyrobnej linky na Stiepanie dreva. Vyrobna linka
sa sklada z casti ako zasobovaci dopravnik, podavaci dopravnik, skracovacia pila, pracovisko operatora a §tiepacia
komora. Cielom navrhu bolo zvysit' produktivitu vyrobnej linky. Stcast'ou navrhu konstrukcie retazového
dopravnika je vypocet pohonu a prevodu samotného dopravnika, ktoré su okrem prepravovaného materialu d’alSou
sucast'ou vstupnych podmienok pre uréovanie statického zat'azenia konstrukcie. Konstrukény navrh jednotlivych
Casti bol vytvoreny v programe Autodesk Inventor Professional 2018, ktory umoznil tvorbu konstrukéného
rieSenia, kde sme vyuzili generator ramovych konstrukcii, generator hriadel'ov, generator retazového prevodu
a generator plechov. Pre analyzovanie vybranych Casti bola vytvorend analyzu rdmovej konstrukcie a pevnostné
analyzy pre hriadele. Prispevok je uréeny ako edukacny material pre navrhy konstrukcie retazovych dopravnikov
ramci projektu KEGA.

Kracové slova: retazovy dopravnik, dopravnik, ret'az, konstrukcia, navrh
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