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Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

- Spbsob metrologickej kontroly vaziacich zariadeni a zariadenie na vykonavanie tohto
spbsobu. PUV 123- 2016, Prihlaska zverejnena 04.12.2017

- Zariadenie pre kalibraciu napravovych a zavesnych vah. Prihlaska PUV 282- 2017,
podané dna 21.12.2017, zverejnena 08.01.2019

Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

1. - Marek Bistak, Stefan Medvecky, Slavomir Hréek: Theabove- ground weighbridge.
KonferenciaTRANSCOM 2017.

2. - PALENCAR, Rudolf - SOPKULIAK, Peter - PALENCAR, Jakub - DURIS, Stanislav -
SUROVIAK, Emil - HALAJ, Martin. Applicationof Monte Carlo Method for evaluation of
uncertaintie of ITS- 90 by Standard Platinum Resistance Thermometer.In Measurement
Science Review [elektronicky zdroj].Vol.17,n0.3(2017),s.108- 116.ISSN1335- 8871.V
databaze: SCOPUS 3.- WIMMER, Gejza - DURIS,Stanislav - PALENCAR,Rudolf -
WITKOVSKY,Viktor. EIV calibration model of thermocouples.In Advanced Mathematical and
Computational Tools in Metrology and Testing XI: book abstracts of the international
conference AMCTM. Glasgow, Scotland, 29.- 31.8.2017. 1.vyd. Glasgow: University of
Strathclyde, 2017S. 4.- WITKOVSKY,Viktor - WIMMER,Gejza - DURISOVA,Zuzana -
DURIS,Stanislav - PALENCAR, Rudolf. Brief overview of methods for measurement
uncertainty analysis: GUM uncertainty Framework, Monte Carlo Method, characteristic
function approach. In Measurement 2017:11th International conference on measurement.
Smolenice, Slovakia, May 29- 31, 2017. Bratislava: Slovak academy of sciences, 2017, S.
35- 38. ISBN 978- 80- 972629- 0- 7.V databaze: IEEE; SCOPUS. 5.- RYBAR,Jan -
VASEK,Pavol - MELICHER,Markus - SISMISOVA,Dana - DURIS,Stanislav. Use optical
sensors for inspections and measurement in Industrial practice. In Transfer 2017
[elektronicky zdroj]: proceedings of reviewed papers of the 18th international scientific
conference. TrenCianske Teplice, 23.- 24.11.2017. 1. vyd. Trencin: Alexander Dubcek

Formular ZK, strana 1/4



University of Trencin, 2017, S.[9], CD ROM. ISBN 978- 80- 8075- 787- 8. 6. -
JAVORSKA, Alexandra - RYBAR, Jan - DURISOVA, Zuzana - DURIS, Stanislav -
KLVACOVA, Simona. Zlep$ovanie meracich procesov v laboratériu vihkosti pomocou
metody 5S a filozofie Kaizen. In Transfer 2017 [elektronicky zdroj] : proceedings of reviewed
papers of the 18th international scientific conference. Trencianske Teplice, 23.- 24.11. 2017.
1. vyd. Trencin: Alexander Dubcek University of Trencin, 2017, S. [8]s.,CD ROM. ISBN
978- 80- 8075- 787- 8. 7.- JAVORSKA, Alexandra - DURIS, Stanislav - DURISOVA,
Zuzana - KLVACOVA, Simona - RYBAR, Jan. Vyhodnotenie neist6t merania vihkosti. In
ARTEP 2017. Automatizacia a riadenie v tedrii a praxi [elektronicky zdroj]: 11. roénik
konferencie odbornikov z univerzit, vysokych $kél a praxe. Stara Lesna, SR, 15.- 17.2.
2017. 1. vyd. KoSice: Technicka univerzita v KoSiciach, 2017, S. 37- 1 - 37- 11,USB klu¢.
ISBN 978- 80- 553- 3075- 4. 8.- PAVLASEK, Peter - DURIS, Stanislav - PALENCAR,
Rudolf - SOOS, Lubomir. Development inconstructing Au/Pt thermoelectric sensors. In 2018
IEEE Sensors Applications Symposium (SAS 2018) Proceedings : Seoul, Korea, 12.-14. 3.
2018. 1. vyd. Piscataway : IEEE, 2018, S.35-39. ISBN 978-1-5386-2092-2.

9.- DURIS, S. - DURISOVA, Z. - WIMMER, G. - ADAM, P.: Overview of steps checking
traceability of measurement during the process of breath analysers verification using
certified reference material. In: XXIl World Congress of the International Measurement
Confederation (IMEKO). Book of Abstracts (Electronic version). Institute of Measurement
and Control, Waterfront Centre, Belfast, UK, September 3-6, 2018, IMEKO18-PO-110.
International Measurement Confederation (IMEKO).

10. - DURIS, S. - DURISOVA, Z. - WIMMER, G. - ADAM, P.: Overview of steps checking
traceability of measurement during the process of breath analysers verification using
certified reference material. Journal of Physics: Conference Series 1065, 2018, 08009.
doi:10.1088/1742-6596/1065/8/08009.

11. - PALENCAR, J. - PALENCAR, R. - DURIS, S. - PAVLASEK, P.: Correction of the
capability index computation based on the uncertainty of the check standard in
measurement process. In: XXIl World Congress of the International Measurement
Confederation (IMEKO). Book of Abstracts (Electronic version). Institute of Measurement
and Control, Waterfront Centre, Belfast, UK, September 3-6, 2018, IMEKO18-PO-100.
International Measurement Confederation (IMEKO).

12. - PALENCAR, J. - PALENCAR, R. - DURIS, S. - PAVLASEK, P.: Correction of the
capability index computation based on the uncertainty of the check standard in
measurement process. Journal of Physics: Conference Series 1065, 2018, 072012.
doi:10.1088/1742-6596/1065/7/072012.

V tlaci - "Springer" - 59 International Conference of Machine Design Departments ICMD
2018:

- TOMAS GAJDOSIK, IGOR GAJDAC, LUBOS KUCERA, JAROMIR MARKOVIC :
Development of a new measuring system for verifying the float level gauge, Conference
ICMD, 2018, Slovakia.

- LUBOS KUCERA, JAN VACHALEK, MARKUS MELICHER, PAVOL VASEK, JURAJ
SLOVAK: The digital twin of a measuring process within the industry 4.0 concept.
Conference ICMD, 2018, Slovakia.

- LUBOS KUCERA, JAKUB PALENCAR, RUDOLF PALENCAR, STANISLAV DURIS, JAN
VACHALEK, JAN RYBAR: Monitoring of the Measurement Process Capability by Using
Capability Indices.Conference ICMD, 2018, Slovakia.

Uplatnenie vysledkov projektu

Vysledky projektu su uplatnené najma v organizacii ziadatela pri metrologickych vykonoch
zameranych na overovanie napravovych vah, zavesnych vah, overovanie plavakovych,
radarovych a magnetostrikEnych hladinomerov, overovanie preteCeného objemu kvapaliny s
volnou hladinou. V organizacii Ziadatela je tiez vyuzivany SW, ktory vznikol pocas rieSenia
projektu a je zamerany na spracovanie vysledkov merani hmotnosti a sil. Vystupy projektu
su vyuZzitelné aj v ramci vyucbového procesu spolurieditelskych organizacii v predmetoch
zameranych na experimentalne merania a spracovanie nameranych udajov.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)
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V ramci Specifického ciela 1 boli realizované v laboratériach SLM v Bratislave dva meracie
systémy. Pocas rieSenia projektu boli postupne urobené: Navrh meracieho zariadenia.
Vyroba meracich zariadeni. Vyvoj SW aplikacie pre merania . Vyvoj riadiaceho systému.
Vytvorené metodiky merani a pracovné postupy. Testovanie meracich zariadeni a ich Casti.
Odstranenie nedostatkov zistenych zo skuSobnej prevadzky. Uvedenie zariadeni do
metrologickych vykonov.

Celkovym vysledkom su dva meracie systémy, ktoré v roku 2018 boli uvedené do prevadzky
a v r. 2018 boli na nich vykonané metrologické vykony v poéte 40 ks magnetostrikénych a
radarovych hladinomerov.

Pocas rieSenia projektu Specificky ciel 2, na pracovisku v Bratislave vzniklo nové zariadenie
pre overovanie napravovych a zavesnych vah s vazivostou do 10 ton. Pocas rieSenia
projektu boli postupne urobené: 3D model zariadenia s pohonom pomocou centralneho
elektromotora a piatich prevodoviek. Bolo skompletizované zariadenie pre overovanie vah.
Boli urobené testy zariadenia a jeho Casti. V r. 2018 boli analyzované nedostatky zariadenia
a postupne boli odstranené. Jednalo sa najma o zmenu geometrie nakladacich otvorov pre
Capy koSov so zavaziami a zvySenie tuhosti posuvného stola, na ktory sa umiestriuje
overovana vaha. Bol vyvinuty riadiaci systém pohonu zariadenia pre moznost’ overovania
vah v automatizovanom rezime. Bola vypracovana metodika merania zavesnych aj
napravovych vah.Pre samotné metrologické vykony boli vypracované pracovné postupy pre
proces overenia. Zariadenie bolo v r. 2018 uvedené do metrologickej prevadzky bez
zjavnych nedostatkov.

Pocas riesenia projektu Specificky ciel 3 boli postupne urobené:Analyza kritickych miest
meracieho systému ZOH 1. Prebehlo $tadium problematiky merania dizky, vySpecifikovali
sa limitujuce poziadavky, vykonal sa prieskum moznych existujucich rieSeni, prebehli
konzultacie s dodavatelmi meracich systémov. Boli zakipené komponenty od firmy
Renishaw — meraci systém VIONIC s bezkontaktnym snimanim polohy meracieho krizku,
ktory meria posunutie lanka hladinomera s presnostou snimania polohy na 0,025 mm.Bol
vytvoreny 3D model meracieho systému. Bola vyhotovena kompletna dokumentéacia pre
vyrobu. Boli zakupené a vyrobené komponenty meracieho systému. Laboratérnymi
skuskami bola overena presnost merania. Uskutoc¢nila sa kompletizacia zariadenia. V
suCasnosti sa vykonavaju funkéné skusky a priprava zariadenia pre moznu automatizaciu
procesu overenia plavakovych hladinomerov. Poc¢as rieSenia projektu Specificky ciel 4 boli
postupne urobené:Dokumentacia pre vyrobu komponentov meracieho systému pre meranie
preteCeného mnoZstva kvapaliny s volnou hladinou.Vyroba meracieho systému. Skusky
meracieho systému v realnych podmienkach. Vyhodnotenie vlastnosti meracieho systému
a stanovenie kritérii pre jeho pouzitie.Navrh Struktury elektronického ¢itaca pre
hydrometrické vrtulky. Vyvoj SW aplikacie pre €ita€. Tvorba 3D modelu ¢itaa. Vyroba
dielov ¢ita¢a 3D tlaCou, kompletizacia. Testovanie &itaCa v laboratérnych podmienkach.
Uvedenie ¢ita¢a do prevadzky na pracovisku SLM v KoSiciach. V ramci Specifického ciela 5.
bol do prevadzky uvedeny SW OVAH. V ramci Specifického ciela 6 boli doplnené laboratéria
0 meracie systémy pre klaibraciu teplomerov s vyuzitim prinipu merania trojného bodu vody.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Within the specific objective 1 two measuring systems were implemented in the SLM
laboratories in Bratislava. During the project solution, the following steps were taken: Design
of measuring equipment, Production of measuring devices, Development of SW application
for measurement, Development of control system, Generated measurement methodology
and working procedures, Testing of measuring devices and their parts, Removal of
deficiencies detected from test operation, performances

The overall result is two measuring systems that were put into operation in 2018, 2018
metrological performances were carried out in the amount of 40 pcs of magnetostrictive and
radar level indicators.

During project solution specific objective 2, a new facility for verification of axle and
suspension scales with a capacity of up to 10 tons was created at the workplace in
Bratislava. During the project solution, the 3D model of the device was driven by a central
electric motor and five gearboxes. Weighing device has been completed. Tests of the device
and its parts have been done. In r. 2018, device deficiencies were analyzed and were
gradually removed. In particular, it was a change in the geometry of the loading holes for the
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stacks of weights with the weights and the increase in the stiffness of the sliding table on
which the verified weight is placed. An automated drive control system has been developed
to enable the weighing of weights in automated mode. A methodology for measuring
suspension and axle weights has been developed. Workflows for the verification process
have been developed for the metrological performance itself. The device was inr. 2018
listed in metrology without apparent drawbacks.

During the project solution, the specific objective 3 was progressively made: Analysis of the
critical points of the ZOH measuring system 1. The study of the length measurement, the
limiting requirements were specified, the research of possible existing solutions was carried
out, the consultants were consulted with the suppliers of the measuring systems. Renishaw
components have been purchased - a VIONIC measuring system with contact-free
positioning of the measuring ring that measures the displacement of the level sensor cable
with a position sensing accuracy of 0.025 mm. A 3D model of the measuring system was
created. Complete documentation for production was produced. Measuring system
components have been purchased and manufactured. Laboratory testing has verified
accuracy of measurement. Assembly of the equipment was carried out. Functional tests and
equipment preparation are currently being carried out for possible automation of the process
for verifying float leveling agents.

During the project solution, the specific objective 4 was progressively made: Documentation
for the production of components of the measuring system for measuring the flow of free-
flowing liquid. Production of the measuring system. Testing the measuring system in real
conditions. Evaluation of properties of the measuring system and determination of criteria for
its use. Design of an electronic counter for hydrometric propellers. Development of
application software for the counter. Making a 3D Model of a Counter. Production of counter
parts by 3D printing, assembly. Testing the counter in laboratory conditions. Launch of the
counter at the SLM workplace in KoSice.

Within the specific objective 5, SW OVAH was put into operation.

Within the specific objective 6, laboratories were added to the measuring systems for the
calibration of the thermometers using a triple point water measurement kit.
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