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V ¢om vidite uplatnenie
vysledkov projektu:

Progresivne keramické materialy ur€ené pre piestové tepelné motory na baze parného
cyklu s umiestnenim v ohnisku solarnych parabolickych koncentratorov.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V sulade s ciel'mi projektu bola vykonana optimalizacia materidlového zloZenia, konstrukéného tvaru a technologie
vyroby keramickych telies absorbéra a regeneratora piestového tepelného motora na baze parného cyklu ur¢eného pre
umiestnenie do ohniska solarneho parabolického koncentratora. V ramci projektu bol vyvinuty keramicky material na
baze nitridu kremicitého (SizN4) s pridavkami spekania MgO a Yb,0;, resp. na baze SiC s prisadami spekania
hydrosilikatov, vyznaCujucimi sa vynikajiicou tepelnou vodivost'ou, pevnostou a dostatocnou chemickou odolnost’'ou.
Pouzitim poérotvornych prisad a rezimom spekania keramickych stciastok sa podarilo optimalizovat’ obsah a velkost
porov potrebnych na rychle odparovanie vody z povrchu keramického absorbéra, resp. regeneratora.

Vysoko ndrocnou sucastou projektu bol navrh optimalnej technologie a vlastna vyroba pozadovanych tvarov
funkénych vzorov keramickych telies absorbéra a regeneratora. Pre skusky funkénych vzorov keramickych telies bolo
vyvinuté Specidlne skisobné zariadenie na testovanie keramickych telies v redlnych podmienkach solarneho tepelného
motora na baze parné¢ho cyklu. Skusobné zariadenie je tvorené 2-piestovym parnym motorom s foto-termickou hlavou
valcov. Sucastou motorovej Casti skiSobného zariadenia je elektronicky riadeny vstrekovaci systém konverznej
kvapaliny, v naSom pripade vody. Pre tucely riadenia a merania bol vyvinuty pocitacovy riadiaci blok na béaze
pocitacového systému D 2000 IPESOFT, ktory okrem riadenia vstrekovania umoziiuje meranie, archivaciu
a spracovanie nameranych dat. Nevyhnutnou sucastou skiiSobného pracoviska bol navrh a vyroba simulatora
koncentrovaného slne¢ného Ziarenia. Je to vykonny zdroj tepelného Ziarenia s vyuzitim linearnych halogénovych
ziaroviek. Celkovy prikon simulatora je 9 kW. Na chladenie je pouzité vodné chladenie s nitenym obehom. Na zaklade
funkénych skusok boli ziskané cenné vysledky. Dosiahnuté termodynamické vlastnosti keramickych telies vyhoveli
konverznym poziadavkam. Po ukonceni projektu bude potrebné este zvladnut’ priemyselnti vyrobu keramickych telies.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

In the frame of the project a novel porous ceramic parts for the steam engine has been developed on the base of silicon
nitride (Si3N,, with sintering additives based on MgO a Yb,03) for the absorber, and on the base of SiC (with
hydrosilicate additives) for the regenerator. Both materials exhibited good thermal conductivity and strength, and
moreover good chemical stability. The total volume content of the pores and their average diameter has been optimised
by using different bonding and dispersing agents.

Highly challenging part of the project was to the design of the ceramic part of the engine (i.e. the functional design of
ceramic bodies - absorber and regenerator) allowing a fast evaporation of the steam water from the surface of the
preheated ceramic body. For the testing of the ceramic samples a special equipments have been developed. The
machine allows the testing of the ceramic bodies in real terms of the solar thermal engine based on the steam cycle. The
test machine is composed from 2—piston steam engine with photo-thermal head of cylinders. The part of the engine is
an electronically controlled injection system conversion of liquid water. For the purposes of control and measurement a
computer control unit has been developed based on the computer system IPESOFT D 2000. Except of the control of the
injection conditions it allows the measurement, collection and processing of the measured data.

For the testing of ceramic parts a design and manufacture of concentrated solar radiation simulator was necessary,
which allowed to check the influence of harsh conditions (supersaturated water vapour at 270 °C and 70 bars) on the
ceramic parts during application. For testing of the engine a powerful source of thermal radiation using linear halogen
bulbs was developed. The obtained results show that the developed ceramic parts satisfied the requirements for their
application.
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