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Nazov pracoviska, na ktorom bol projekt rieSeny

Slovenska technicka univerzita v Bratislave, Strojnicka fakulta

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Vysoké ugeni technické v Brné, Fakulta strojniho inzenyrstvi, Ceské republika

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

SOOS, Lubomir - ONDRUSKA, Juraj - KRIZAN, Peter - LOSONC, Otté - SOOS, Marek -
BABICS, Jozef. Spésob znizovania vihkosti partikularnych latok so zvySenou vihkostou
viacnasobnym zhutfiovanim a zhutfiovacia linka : patentovy spis ¢. 289133. Banska Bystrica
Urad priemyselného vlastnictva Slovenskej republiky 2023. 8 s.

SOO0S, Lubomir - ONDRUSKA, Juraj - KRIZAN, Peter - LOSONC, Otté - SOOS, Marek -
BABICS, Jozef. Spbésob eliminacie suSenia partikularnych latok so zvySenou vihkostou
viacnasobnym lisovanim a lisovacia linka : Uzitkovy vzor &. 9075. Banska Bystrica Urad
priemyselného vlastnictva Slovenskej republiky 15.02.2021. 7 s.

VICHOVA, Kamila [Malinova, Kamila] - SOOS, Lubomir - KOVACKOVA, Zuzana. Kozubova
ohniskova vloZzka na spalovanie peliet : patentovy spis 288778. Banska Bystrica Urad
priemyselného viastnictva SK 2020. 17 s.

SOO0S, Lubomir - ONDRUSKA, Juraj - BIATH, Peter - MATUS, Milo$ - ZEGZULKA, Jifi. Lis
na pelety : patentovy spis &. 309228 (CR), datum udelenia 27.4.2022. Praha Urad
pramyslového vlastnictvi 2022. 11 s.

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

Vedecka monografia v zahranici:

KRIZAN, Peter. Biomass compaction : The effects of pressing chamber design parameters
on extrusion quality. 1. vyd. Cham Springer Nature Switzerland 2021. 162. ISBN 978-3-030-
89955-4.

Vedecka monografia v SR:

MATUS, Milo$. Lisovacie nastroje pre technoldgie zhutfiovania biomasy. 1. vyd. Bratislava
Ko & KA, spol. sr.0. 2023. 172 s. Edicia vedeckych monografii. ISBN 978-80-89887-01-9.
Publikacia v zahraniénom karentovanom casopise:

LACHMAN, Jakub - LISY, Martin - BALAS, Marek - MATUS, Milo$ - LISA, Hana - MILCAK,
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Pavel. Spent coffee grounds and wood co-firing: fuel preparation, properties, thermal
decomposition, and emissions. In Renewable Energy. Vol. 193 (2022), s. 464 - 474. ISSN
0960-1481 (2021: 8.634 - IF, Q1 - JCR Best Q, 1.877 - SJR, Q1 - SJR Best Q).

Vedecké prace publikované v recenzovanych vedeckych ¢asopisoch v zahranici:

MATUS, Milo$ - KRIZAN, Peter - BENIAK, Juraj - STRIGAC, Stanislav. Pelleting dies -
design, material, geometry of pressing channels. In World Journal of Advanced Engineering
Technology and Sciences. Vol. 7, iss. 2 (2022), s. 287 - 295. ISSN 2582-8266

MATUS, Milo$ - KRIZAN, Peter - BENIAK, Juraj — PLOSKUNAKOVA, Lucia. Analysis and
assessment of wear and failure of pellet press tools. In International Journal of Engineering
Inventions. Vol. 12, iss. 1 (2023), s. 01 - 08. ISSN 2319-6491

KRIZAN, Peter - SOOS, Lubomir - KOLLATH, Ludovit. Vyskum materialového
zhodnocovania komunalneho odpadu technolégiou briketovania. In Waste Forum
[elektronicky zdroj]. no. 2 (2022), s. 116 - 132. ISSN 1804-0195 (2021: 0.149 - SJR, Q4 -
SJR Best Q). V databaze: SCOPUS: 2-s2.0-85132781193. Prispevok ziskal ,Cenu za
najlepsi prispevok v oblasti kvality 2022¢

MATUS, Milo$ - KRIZAN, Peter - BENIAK, Juraj. Design of laboratory pellet press:
measurement and control system for load and temperature. In Global Journal of Engineering
and Technology Advances. Vol. 17, iss. 3 (2023), s. 67 - 75. ISSN 2582-5003.

KRIZAN, Peter - MATUS, Milo§ — SVATEK, Michal — BABICS, Jozef. Theoretical analysis of
increasing the lifetime of the disintegration tools of the hammer mill. In International Journal
of Modern Engineering Research. Vol. 13, Iss. 6, pp. 53-63. ISSN: 2249-6645.

MATUS, Milo$ - KRIZAN, Peter - BENIAK, Juraj - SOOS, L'ubomir. Equipment for research
of parameters in compression and extrusion of materials. In Research Inventy : International
Journal of Engineering And Science. Vol. 11, No. 1 (2021), s. 35 - 41. ISSN 2278-4721.
MATUS, Milo$ - KRIZAN, Peter - SOOS, Lubomir - BENIAK, Juraj. Development of double
screw press and method of controlling the parameters of the briquetting process. In Global
Journal of Engineering and Technology Advances. Vol. 9, No. 3 (2021), s. 50 — 58. ISSN
2582-5003.

MATUS, Milo$ - KRIZAN, Peter - SOOS, Lubomir — VETESKA Viliam. Design of pressing
tools for pelleting machines. In World Journal of Advanced Engineering Technology and
Sciences. Vol. 4, No. 1 (2021), s. 52 — 62. ISSN 2582-8266.

MATUS, Milo$ - KRIZAN, Peter - BENIAK, Juraj — PAVUCKOVA Adriana. Technological
conditions for the production of fuel pellets from biogas digestate. In International Journal of
Advances in Engineering and Management. Vol. 4, No. 1 (2022), s. 655-661. ISSN 2395-
5252.

KRIZAN, Peter - MATUS, Milo§ — BABICS Jozef - BENIAK, Juraj. Investigation of cocoa
husks densification possibilities. In International Journal of Research — Granthaalayah. Vol.
9, No. 12 (2021). ISSN 2394-3629.

Uplatnenie vysledkov projektu

Vysledkom projektu su vyvinuté nové kompozitné tuhé biopaliva zaloZzené na baze
odpadovej doposial energeticky nevyuzZivanej biomasy a organického odpadu
optimalizované z pohladu environmentalneho, ekonomického a energetického. Komplexny
vyskum a vyvoj tychto kompozitnych biopaliv umoznil verifikovat’ ich uspednu produkciu v
prevadzkovych podmienkach produkénej technologickej linky spolurieSitel'skej organizacii
ECPU s.r.o.. Vystupy projektu vo forme materidlovej optimalizacie novych kompozitnych
biopaliv davaju predpoklad ich ekonomickej produkcii a priamemu uplatneniu na trhu s
tuhymi biopalivami, &o zvySuje podiel vyuzivania OZE. Dal$i uplatnitelny vysledok projektu
predstavuje vyvinuta originalna kon$trukcia zhutriovacieho stroja zaloZzena na
optimalizovanej technolégii zhutfiovania biomasy. Novy konStrukény princip zhutrfiovacieho
stroja dosahuje vy$Siu energeticku efektivnost’ procesu zhutfiovania, znizenie opotrebenia
funkEnych Casti stroja a nastrojov, o ma za nasledok zvySenie produktivity stroja. Vyrobeny
prototyp stroja bol testovany v podmienkach bliziacich sa praxi. Viystupy su pripravené pre
prax vo forme technickej a vyrobnej dokumentacie tejto originalnej konstrukcie
zhutriovacieho stroja.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)
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V ramci realizacie projektu boli naplnené vsetky stanovené ciele. Jeden z hlavnych
dosiahnutych vysledkov predstavuju nové vyvinuté kompozitné biopaliva na baze doposial
energeticky nevyuzivanej biomasy a organickych odpadov. V ramci komplexného vyskumu
bolo optimalizované ich materialové zlozenie z pohladu environmentalneho, ekonomického
a energetického tak, aby spifiali vietky normou definované limity a ich produkcia bola
ekonomicky vyhodnejSia ako pri Cistych drevnych biopalivach, ¢im na trhu s biopalivami
dosahuju vysoku uroven konkurencieschopnosti. Tento ciel vyskumu sa podarilo naplnit’ a
uspedne vyvinut niekolko druhov kompozitnych biopaliv na baze digestatu z bioplynovych
stanic, slamy, papierenského kalu, slne€¢nicovych Supiek, kakaovych Supiek a inych
organickych odpadov.

Sucasne na zaklade vykonanej tvarovej a rozmerovej optimalizacii vylisku tuhého biopaliva
bola vyvinuta a optimalizovana nova konstrukcia zhutfiovacieho stroja s rotacnou
kinematikou umoznujuca produkciu tuhych biopaliv hového optimalizovaného tvaru. Novy
konstruk&ny princip zhutfiovacieho stroja dosahuje vy$Siu energeticku efektivnost procesu
zhuthovania, znizenie opotrebenia funkénych Casti stroja a nastrojov, €0 ma za nasledok
zvySenie produktivity stroja. Dosiahnutym vystupom suvisiacich cielov je pre prax
pripravena technicka a vyrobna dokumentacia tejto originalnej konstrukcie zhuthovacieho
stroja. TaktieZ bol rozpracovany typorozmerovy rad tejto modulovej stavby konstrukcie
zhuthovacieho stroja.

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

All the set goals were fulfilled during the implementation of the project. One of the main
results is newly developed composite biofuels based on previously unused biomass and
organic waste for energy purposes. As part of complex research, their material composition
was optimized from an environmental, economic, and energy point of view so that they meet
all the limits defined by the standard and that their production is more economically
advantageous than the production of pure wood biofuels. In this way, they achieve a high
level of competitiveness in the biofuels market. This research goal was achieved and
several types of composite biofuels were successfully developed based on digestate from
biogas plants, straw, paper sludge, sunflower husks, cocoa husks and other organic waste.
At the same time, based on the shape and size optimization of the solid biofuel pressings, a
new design of the compaction machine with rotary kinematics was developed and
optimized, enabling the production of solid biofuels of a new optimized shape. The new
design principle of the compaction machine achieves a higher energy efficiency of the
compaction process, and a reduction in the wear of the functional parts of the machine and
tools, which increases the productivity of the machine. The achieved output of the related
goals is the technical and production documentation of this original design of the compaction
machine prepared for practice. Also, the type and size range of this modular structure of the
compaction machine was developed.
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