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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu budu vyuZzité pri vyvoji a navrhovani koncepcne novych typov zariadeni
na tepelné spracovanie zrnitych a prachovych materialov — mikrofluidnych
a rychlootackovych rotaénych peci.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

RieSenie projektu bolo zamerané na vyskum procesov v mikrofluidnej a mechanicky fluidizovanej vrstve. Na
jeho zaklade bol uskutoéneny vyvoj koncepéne novych zariadeni na tepelné spracovanie zrnitych
a prachovych materialov. Vysledkom rieSenia su nové poznatky o vlastnostiach skumanych materialov
a o zakonitostiach procesov, ktoré v nich prebiehaju. Jednym z kfu€ovych problémov bolo najdenie
podmienok pre vznik fluidizacie a v jej ramci efektivne uskuto€novanie tepelnych procesov. Tento problém
bol UspesSne vyrieSeny. Pre uskutoCnenie procesov v mikrofluidnej vrstve bola navrhnuta viackomorova
pec, v ktorej kazda komora pracuje ako autondmny reaktor s dokonalym mieSanim materialu. Prechod
materialu komorami je zaloZzeny na samoregulathom principe, ktory umoziuje protiprudny charakter
procesu. Z hladiska tepelnej prace pece jednym z ur€ujucich faktorov je stupen zaplnenia komér, od
ktorého zavisi velkost teplovymennej plochy atym aj intenzita procesu. RieSenie prepojovacich Clenov
medzi komorami umoZnuje nezavisle ovladat reologické a hydrodynamické procesy a tieZ stupen zaplnenia
komoér materialom. Praca rychlootaCkovej pece je zaloZzena na mechanickej fluidizacii vyvolanej u¢inkom
odstredivych a gravitaénych sil. Pri vhodne volenych ota¢kach moZno dosiahnut rovnomerné rozloZenie
materidlu po priereze pece. Takto ziskana velka teplovymenna plocha materialu a jeho velka prie¢na
rychlost vyvolana gravitaCnymi silami zabezpecuje intenzivnu vymenu tepla. Navrhnuté rieSenia boli
odsku$ané v laboratérnych podmienkach pomocou fyzikalnych modelov, simulaciami na pocitadi av
poloprevadzkovych podmienkach na experimentalnych zariadeniach. Vysledkom rieSenia su dva koncepc¢ne
nové tepelné agregaty: mikrofluidna pec a rychlootackova pec. Vyuzitie tychto peci je velmi Siroké. Mozno
ich pouzit na tepelné spracovanie (suSenie, ohrev, kalcinaciu) rédznych materialov, resp., ako dopinkové
zariadenia na zvySenie efektivnosti zakladnych procesov

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

Project solution was oriented on research of processes in the microfluid and mechanically fluidised layer. On
its bases the development of conceptually new equipments for granular and powdered materials thermal
treatment was realised. The solution results are knew knowledge about properties of investigated materials,
process regularities, which are running in them. One of the key problems was to find conditions for
fluidisation formation, and in its framework effective realisation of the thermal processes. This problem was
successfully solved. For realisation of processes in the microfluid layer multichamber furnace was deigned,
in which each chamber is working as autonomous reactor with perfect mixing. Material transition between
subsequent zones is based on self regulation principals, which enables counterflow process character. From
furnace working principals one of the key factors is chamber’s fill up degree, which is influencing heat
transfer area and thus the process intensity. Solution of interconnecting elements between the chambers
enables independently control of rheologic and hydrodynamic processes including fill up degree.

Working of the high revolution furnaces is based on the mechanical fluidisation caused by centrifugal and
gravitational forces. At adequately chosen furnace revolutions, regular material distribution through the
furnace section can be achieved. In such way gained high heat transfer area and its high material cross
velocity caused by gravitational forces is assuring high heat transfer intensity.

Proposed solutions were proved in the laboratory conditions on physical models, by computer simulations
and under pilot conditions on experimental apparatuses. The solutions results are two conceptually new
devices: microfluid furnace and high revolution rotary furnace. Utilisation of these devices is very large. They
can be used on the thermal treatment of diverse materials as drying, heating, calcinations etc., respectively
as auxiliary equipments for basic processes efctivness enheancement.
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