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Abstrakt

V slcasnosti je ciefom modernej spolocnosti zavedenie cirkuldarnej ekonomiky, ktorej hlavnym ciefom
je v o najvacsej miere pouzivat veci dlhodobo a po ukonceni ich Zivotného cyklu vykonat demontaz
jednotlivych dielov, ktoré sa vytriedia na dalej pouzitelné, bud ako jednotlivé diely alebo ako druhotna
surovina a na Casti, ktoré uz vyuzit inak nevieme. Ciefom je minimalizovat nevyuZitelny odpad. KedZe
z automobilového priemyslu ndm vznikd velké mnoZstvo odpadu, ¢i uz z vyroby, alebo po ukonceni
Zivotného cyklu automobilov, je v tejto oblasti tato otazka velmi aktualna.

Nie vsak vSetky materidly su pouZitelné opatovne vo vyrobe. Velka ¢ast odpadu nie je pouzitelna inak,
ako na energetické ucely. Najc¢astejSou metddou na energetické zhodnocovanie je spalovanie napr.
v spalovniach a cementarnach. Tato metdda je najjednoduchsia a Siroko pouzitefna. Jej vysledkom je
ziskanie energie, zmensSenie objemu odpadu, chemicka stabilita zbytkov zo spalovania a
ich neskodnost vodi Zivotnému prostrediu.

Avsak nasim cielom je ziskat z tychto energeticky vyhodnych surovin dalSie uslachtilé palivo, ktorého
pouzitie je omnoho SirSie. Zhodnocovanie takéhoto odpadu pyrolyzou sa ndm javi ako najvhodnejsie.
Vysledkom je pyrolyzny plyn a pyrolyzny olej. Pyrolyzny plyn je mozné spotrebovat priamo na mieste
tym, Ze sa pouzije priamo ako palivo do pyrolyzneho reaktora a pyrolyzny olej je pouZzitefny ako
kvapalné palivo v réznych inych procesoch napr. ako palivo do spalovacich motorov.

Preto sme sa na Katedre energetickej techniky Strojnickej fakulty Zilinskej univerzity zacali zaoberat
vyvojom malého pyrolyzneho reaktora, na ktorom by sme boli schopni preverit vhodnost jednotlivych
vstupnych materialov a kvalitu vysledného produktu.

V prvej faze sme navrhli maly pyrolyzny reaktor, ktory pracuje diskontinualne. V druhej faze sme na
zaklade rozmerov navrhnutého zariadenia pripravili priestor pre toto zariadenie — vysunutu plosinu
s pristreSkom v exteriéri budovy vedla laboratdria Katedry energetickej techniky. Navrhnuty pyrolyzny
reaktor je momentdlne vo faze vyroby. Experimentalne pyrolyzne zariadenie — pyrolyzny reaktor bude
v mesiaci december 2021 inStalovany na pripravenu plosinu a zadiatkom roka 2022 pripraveny na
skusobnu prevadzku.
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Obr. €. 1 Plosina s pristreskom pripravena na instalaciu malého pyrolyzneho reaktora

Obr. €. 2 Konstrukény navrh malého pyrolyzneho reaktora
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Abstract

Today's modern society focuses on the introduction of a circular economy with the main goal of using
things as long as possible and dismantling individual parts at the end of their life cycle, classifying them
into further usable ones, either as individual parts or as secondary raw material, or into parts for which
we no longer have other uses. The aim is to minimise unusable waste. As the automotive industry
generates a large amount of waste, either from production or at the end of the life cycle of cars, this
is a very timely issue in this area.

However, not all materials are reusable in production. Much of the waste cannot be used other than
for energy purposes. The most common method for energy recovery is incineration, e.g., in
incinerators and cement plants. This method is the simplest and most widely applicable. The result is
a reduction in the volume of waste, energy recovery, and recovery of residues that are chemically
stable and environmentally friendly.

However, our goal is to obtain another noble fuel from those energy-efficient raw materials, the use
of which would be much wider. The result is pyrolysis gas and pyrolysis oil. The pyrolysis gas can be
used on-site as fuel for the pyrolysis reactor and the pyrolysis oil can be used as a liquid fuel in various
other processes, e.g., as fuel for internal combustion engines.

Recovery of such waste by pyrolysis seems to us to be the most suitable. Therefore, at the Faculty of
Mechanical Engineering of the University of Zilina, we started the development of a small pyrolysis
reactor, on which we would be able to verify the suitability of individual input materials and the quality
of the final product.

In the first phase, we designed a small pyrolysis reactor that operates batch-wise. In the second phase,
based on the proposed dimensions of the reactor, we prepared a space for this device - an extended
platform with a shelter in the exterior of the building next to the laboratory of the Department of
Power Engineering. This designed pyrolysis reactor is currently under construction. The experimental
pyrolysis device — pyrolysis reactor will be installed on the prepared platform in December 2021 and
ready for trial operation at the beginning of 2022.
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Fig. 1 A shelter platform ready for the installation of a small pyrolysis reactor

Fig. 2 Design of a small pyrolysis reactor
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