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Zavereéna karta projektu

Nazov projektu Eviden¢né ¢islo projektu PP-COVID-20-0113

Vytvorenie €istych operaénych priestorov s ciefom znizeniarizika prenosu a Sirenia
virusu COVID-19 a inych virusov a baktérii, so zabezpeéenim dekontaminacie
odpadného vzduchu z ¢istého priestoru.

Zodpovedny riesitel prof. RNDr. Milan Malcho, CSc.
Prijemca Zilinska univerzita v Ziline - Strojnicka fakulta

Nazov pracoviska, na ktorom bol projekt rieSeny

Zilinsk& univerzita v Ziline, Strojnicka fakulta, Katedra energetickej techniky

Zoznam spolupracujucich organizacii zo zahranicia, ktoré sa zapojili do rieSenia
projektu (uved’te nazov, sidlo, stat a identifikacné €islo ak je dostupné)

Na projekte nespolupracovala Ziadna organizacia zo zahranicia.

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

V ramci projektu boli podané dva uzitkové vzory.

Nazov: Regulovatefna spatna klapka

Cislo prihlasky: 179-2021

Datum podania prihlasky: 06.12.2021

Prihlasovatel: Zilinska univerzita v Ziline; Univerzitna 8215/1, 010 26 Zilina 1; SK
Nazov: Laminarny kombinovany strop

Cislo prihlagky: 195-2021

Datum podania prihlasky: 30.12.2021 ;
Prihlasovatel: Zilinska univerzita v Ziline; Univerzitna 8215/1, 010 26 Zilina 1; SK

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhrnujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

Mi¢ko Pavol - Kapjor Andrej - Holub¢ik Michal - HeCko David, Experimental verification of CFD
simulation when evaluating the operative temperature and mean radiation temperature for
radiator heating and floor heating, In: Processes [electronic]. - ISSN 2227-9717 (online). -
Ro¢€. 9, €.6 (2021), s.[1-11] [online].

Poznamka: Zaradené v: Current Content Connect ; SCOPUS ; Web of Science Core
Collection

Spdsob pristupu: https://www.mdpi.com/2227-9717/9/6/1041

Mi¢ko P. - Kapjor A. - Vantuch M. - Kubas S., Influence of the location of exhaust diffusers on
the transport of air particles in the operating room, In Transportation Research Procedia Open
AccessVolume 55, Pages 538 - 5432021 14th International Scientific Conference on
Sustainable, Modern and Safe Transport, TRANSCOM 2021 Virtual 26 May 2021 through 28
May 2021Code 146198
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Poznamka: Zaradené v: SCOPUS

https://www.scopus.com/record/display.uri?eid=2-s2.0-
85112648576&origin=resultslist&sort=plf-
f&src=s&st1=Mi%c4%8dko&st2=Pavol&nlo=1&nlr=20&nls =afprfnm-
t&sid=e7ac1c55c¢351126df508698d18d6918a&sot=anl&sdt=aut&sl=33&s=AU-
ID%28%22Mi%c4%8dko%2c+Pavol%22+57209654547%29&relpos=3&citeCnt=0&searchTer
m:

Hecko D.,Malcho M.,Vantich M.,Kubas S. Transport of water and methane particles in a
reactor to produce natural gas hydrates, In Transportation Research Procedia Open Access
Volume 55, Pages 678 - 6822021 14th International Scientific Conference on Sustainable,
Modern and Safe Transport, TRANSCOM 2021Virtual26 May 2021 through 28 May 2021Code
146198

Poznamka: Zaradené v: SCOPUS

https://www.scopus.com/record/display.uri?eid=2-s2.0-

8511259954 3&origin=resultslist&sort=plf-f

Kubas S., Kapjor A.,Vanttich M.,caja A. Determination of pressure loss of silencers during air
transport in air conditioning, In Transportation Research Procedia Open Access Volume 55,
Pages 707 - 7142021 14th International Scientific Conference on Sustainable, Modern and
Safe Transport, TRANSCOM 2021 Virtual 26 May 2021 through 28 May 2021Code 146198
Poznamka: Zaradené v: SCOPUS

https://www.scopus.com/record/display.uri?eid=2-s2.0-
85112597317&origin=resultslist&sort=plf-f

B. Hrnkova, D. Hecko, A. Kapjor, P. Mi¢ko, M. Vantuch, REQUIREMENT OF PRESSURE
RELIEF DAMPERS FOR CLEAN ROOMS, Structure and Environment 2021, vol. 13, (2), pp.
55-58, Article number: el 006, https://doi.org/10.30540/sae-2021-006

B. Hrnkova, D. Hec¢ko, A. Kapjor, P. Micko, M. Vantuch, LAMINAR FIELD OPTIMIZATION IN
CONNECTION WITH THE CURRENT PANDEMIC SITUATION CAUSED BY COVID-19,
Structure and Environment 2021, vol. 13, (1), pp. 5-9, Article number: el 001,
https://doi.org/10.30540/sae-2021-001

P. Mi¢ko, D. HeCko, A. Kapjor, M. Vantuch, B. Hrnkova, ENERGY EFFICIENCY
OPTIMIZATION OF THE OPERATING ROOMDUE TO THE DISPOSITIONAL LOCATION,
Structure and Environment 2021, vol. 13, (1), pp. 29-33, Article number: el 004,
https://doi.org/10.30540/sae-2021-004

Uplatnenie vysledkov projektu

Energeticka naro€nost vzduchotechnického systému pre Cisté priestory tvori vyrazny podiel
prevadzkovych nakladov zdravotnickeho zariadenia. Hoci je takyto systém nutné podfa
legislativy pouzivat v kazdom Cistom priestore, mnoho zdravotnickych zariadeni nema
dostato¢né financné prostriedky na ich prevadzku alebo modernizaciu. Optimalizacia
distribu€nych elementov s variabilnym prietokom a rychlost'ou pridenia vzduchu, prinesie
znizenie energetickej narocnosti systému a jeho zatraktivnenie. Zaroven vidime vysoké
uplatnenie vyskumu najma v buducej rekonstrukcii a vystavbe novych zdravotnickych
zariadeni, kde by ziskané poznatky zna€ne znizZili prevadzkové naklady a aj uhlikovu stopu
prevadzky.

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

V ramci rieSenia projektu bol navrhnuty a zostaveny experimentalny stav a
vzduchotechnicky systém s certifikovanymi komponentami pre Cisté priestory. Po zostaveni
experimentalneho stavu bol vytvoreny rovnaky 3D model v simulaCnhom softvéry, kde sa
overila podobnost experimentu so simulanym modelom. V simulaénom modeli boli rieSené
viaceré modifikacie a upravy. NajvhodnejSia modifikacia sa nasledne zrealizovala na
existujucom laminarnom poli, ¢im sa vytvoril prototyp kombinovaného laminarneho pofa s
variabilnou vytokovou rychlostou. Okrem toho bol vytvoreny aj prototyp obojsmernej
pretlakovej klapky uréenej pre Cisté priestory. Po osadeni prototypov prebehli merania
koncentracie €astic v experimentalnom laboratériu, ktoré potvrdili predpoklady z
predchadzajuceho numerického modelu. Vykonané modifikacie znizili koncentraciu
kontaminantov medzi pacientom a personalom v priemere az o 76 — 77% v zavislosti od
velkosti meranych Castic, ¢im vyrazne potlacaju riziko Sirenia virusov a baktérii a zamedzuju
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vzniku infekcie. Okrem zvySenia u€innosti mechanizmu odstrafiovania kontaminantov z
operacnej saly bolo ciefom vyskumu aj znizenie energetickej naro¢nosti a uhlikovej stopy
pocas prevadzky vzduchotechnického systému. Oproti beznej prevadzke pred modifikaciou
bola dosiahnuta uspora az 43% Co priaznivo ovplyviiuje nie len ekonomicky ale aj
ekologicky aspekt prevadzky. Vyhotovené prototypy boli nasledne podané na Ziadost o
uzitkovy vzor.

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

As part of the project solution, an experimental state and an air conditioning system with
certified components for clean rooms were designed and assembled. After compiling the
experimental state, the same 3D model was created in the simulation software, where the
similarity of the experiment with the simulation model was verified. Several modifications
and adjustments were solved in the simulation model. The most suitable modification was
then implemented on an existing laminar field, creating a prototype of a combined laminar
field with a variable flow rate. In addition, a prototype two-way pressure relief valve designed
for clean rooms was created. After mounting the prototypes, measurements of particle
concentration were performed in the experimental laboratory, which confirmed the
assumptions from the previous numerical model. The modifications made reduced the
concentration of contaminants between the patient and the staff by an average of up to 76-
77% depending on the size of the measured particles, thus significantly reducing the risk of
the spread of viruses and bacteria and preventing the development of infection. In addition
to increasing the efficiency of the mechanism for removing contaminants from the operating
room, the research also aimed to reduce energy consumption and the carbon footprint
during the operation of the air conditioning system. Compared to the normal operation
before the modification, a saving of up to 43% was achieved, which favorably affects not
only the economic but also the ecological aspect of the operation. The prototypes were
subsequently submitted at the request of the utility model.
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