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

Cielom projektu bolo skimat procesy podzemného splyriovania slovenského uhlia/lignitu termickym rozkladom,
vysledkom je synteticky plyn-syngas. Boli analyzované potencialne zasoby uhlia pre podzemné splyfiovanie, z ktorych
bolo vytipované lozisko Cigel. Zostrojené mapy izolinii o vlastnostiach sloja h, Bane Cigel ukazuju, Ze sloj h, je v tomto
priestore vyvinuty v hribke 0-4 m. Pre tato hrubku sloja je uz vhodna technoldgia podzemného splyriovania, namiesto
klasického dobyvania. Tesniace nadlozné ily su vyvinuté nad polovicou plochy sloja h; v poZadovanej hrubke minimaine
100 m. Vyhrevnost uhlia sloja h; 8 az 12 MJ.kg'1 plne vyhovuje.

RieSenie projektu bolo zaloZzené na matematickom modelovani a experimentalnom vyskume. Bol vytvoreny
matematicky termodynamicky model a dynamicky tepelny model. Termodynamicky model poskytuje informacie

0 zlozZeni syngasu v zavislosti na teplote. Dynamicky model umoznuje Studovat priebeh splyriovacej fronty a priebeh
tepl6t. Simulaéné vysledky boli overované celkom na 15 experimentoch vo vybudovanom laboratériu podzemného
splyfiovania. Laboratérium pozostava z 2 generatorov, v ktorom na zaklade tedrie podobnosti sa splyriuje pévodné
uhlie, v&itane originalneho nadlozia a podlozia.Zadefinoval sa novy parameter, merna reak&éna plocha,ktory vyznamne
ovplyvnuje efektivnost podzemného splynovania uhlia. Skimali sa vlastnosti syngasu v zavislosti na réznych typoch
uholnych modelov, zlozeni oxidacnej zmesi, teploty oxidaénej zény, tlakoch plynnych médii, chemickom zlozeni uhlia
a vlhkosti uhlia. Vyskum bol venovany i riadeniu zloZitého procesu podzemného splyfiovania. Bola navrhnuta
dvojuroviiova architektura riadiaceho systému, ktora pozostava zo stabilizatnej a optimalizacnej urovni. Boli
zadefinované kritéria efektivnosti podzemného splyfiovania, zktorych vyplyva, Ze vytaznost je ovela vy$Sia, nez pri
kasickych banskych dobyvacich technolégiach. Syngas dosahoval vyhrevnost v priemere od 3 — 6 MJ.m* pri pouziti
vzduchu a pri pouziti oxidacnej zmesi vzduch + kyslik az 13 MJ.m™ .Doba navratnosti technolégie podzemného
splyfiovania podla zakladného ekonomického modelu je 9 rokov.

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

The project researched underground coal gasification processes for Slovak lignite by thermal dissociation. The product
of underground coal gasification (UCG) is synthetically gas-syngas. In project, suitable coal supplies were analyzed and
for the research was chosen coal seem Cigel. The counter maps constructed on the lines of equal thickness of coal
seam (focus on the seam h1 in the Cigel Mine) showed it in 0 - 4 meters. This thickness of coal is appropriate for UCG
method instead of conventional underground Coal-Mining Methods. The upper sealing component, above this coal seam
h1, is built of roof clay seams of min. thickness 100 meters. The calorific value of caol from the seam hl is up 8 to 12
MJ.kg-1, and it be suitable of planned purpose.

The solving of project was based on the mathematical modeling and an experimental research. Thermodynamically and
dynamical mathematical model was created. Thermodynamically model enables to simulate the composition of syngas
on temperatures. Dynamical model serves for the study of the moving gasification front and temperature fields in UCG.
Results from simulation were verified during 15 experiments in special laboratory for UCG. The laboratory consists from
2 generators. The original coal including undeburden, overburden was stored in agree criteria of similarity and it was
gasified in this suitable chosen a generator. During soving of project was defined a new important parameter — specific
reaction area. This parameter has a big influence on the effectiveness of UCG. Properties of syngas were researched
from follows view of points: types of coal models, the composition of oxidation gas mixture, temperatures of oxidation
zones, pressures of gases, chemical composition of coal samplings and moisture of coal. In frame of project, the
control of complicated UCG processes. Architecture of control system consists from two levels:

-basic (stabilization level)

-optimization level. This control system should to arrange the optimal control. Criteria of effectiveness were defined. On
base this criteria, UCG has a higher yield in comparison with conventional underground CoaI-Mining Methods. The
syngas had the calorific value on average 3 — 6 MJ.m™ for air and for mixture (air + oxygen) till 13 MJ.m™ . The payback
period is 9 years according basic economical model.
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