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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vysledky rieSenia (skisenosti z vyvoja modelov, pouZité postupy a pristupy, odporicania
uvedené v vyslednych dokumentoch) st zakladom pre d’alSie rozpracovavanie a aplikaciu
metédy CFD v oblasti vypoctovych predpovedi koncentracnych poli v atmosfére (formou
prezentacii budu dané k dispozicii d’alSim uZivatel’om na Slovensku a v zahrani¢i).Vysledky
vzorovej aplikacie (simuliacia iniku amoniaku v Hlohovci) budi k dispozicii organom
samospravy mesta pre zhodnotenie moZného vplyvu Stadiona na obyvatel’stvo a pre navrh
d’al§ieho konkrétneho vyuZitia vyvinutych modelov.

Podpisom zaverec¢nej karty rieSitel’ vyjadruje svoj stihlas ku zverejneniu udajov v nej uvedenych.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Stanovenym cielom projektu bola aplikacia teoretickych poznatkov a moznosti vypoctovej simulacie metodou
CFD na hodnotenie vzniku zdravie-ohrozujucich koncentracii plynov v mestdch po ekologickych havariach, s
aplikaciou na konkrétny vzorovy problém. To znamend, vytvorenie prostriedku pre modelovanie havarijnych situdcii
s inikom zdraviu Skodlivych latok v mestskych konglomeraciach alebo inych husto osidlenych lokalitach (Sportové
Stadiony, letiska, stanice, a pod.) pouziteI'ného pre havarijné planovanie a ochranu obyvatel'stva.

Pre rieSenie tejto problematiky bol pouzity vypoctovy program FLUENT patriaci do skupiny CFD programov
(Computational Fluid Dynamics), ktory umozZiuje detailné simulovanie prudenia plynov alebo kvapalin
v modelovanom systéme. Ako vzorovy problém bol zvoleny rozsiahly tinik plynného amoniaku a jeho nasledné Sirenie
v okoli zimného §tadidéna v Hlohovci pri iniciovani hypotetickej havarie na chladiacom zariadeni zimného Stadidna.

Pre zvolenu lokalitu bola zostavena databaza pre popis priestorového modelu. Relevantné udaje boli ziskané
z geografickych map, osobnou obhliadkou a vlastnymi meraniami. K modelovanym objektom bola spracovana prislusna
fotodokumentacia. Pomocou tychto tidajov bol nasledne vytvoreny geometricky model reli¢fu terénu a model objektov,
vyskytujucich sa v postihnutej oblasti. Parametrickymi vypo¢tami bol sledovany vplyv teploty okolia, rychlosti vetra a
hmotnostného prietoku amoniaku v mieste uniku na dosahované koncentracie amoniaku v prizemnej vrstve (1,6 m nad
zemou). Pre jednotlivé varianty boli vyhodnocované velkosti a tvary zamorenych oblasti a pre vybrané meracie body aj
dosahované koncentracie. Ziskané vysledky parametrickej stadie preukazali aplikovatelnost CFD metodiky pri rieSeni
uloh §irenia a rozptylu $kodlivych plynov v urbanistickych celkoch.

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

The principal goal of the project consists of application of theoretical knowlege and capability of computer
simulation using CFD methodology on the evaluation of potential risk of health-threatening gas concentrations in urban
areas following an ecological accidents, with its application on a specific object. In other words, a tool for modeling of
emergency situations with release of hazardeous substances in urban environment or other densly populated areas
(stadiums, airports, railway stations,...) should have been developed, ready for appliction in emergency planning and
population protection.

Comercial CFD (Computational Fluid Dynamics) code FLUENT was used for this task. The code allows detail
simulation of gas or liquuid flows in a modelled system. An extensive release of gaseous ammonia and its propagation
in the vicinity of eis-hockey stadium in the town Hlohovec following a hypothetical accident at the stadium cooling
systems was chosen as a pilot problem.

Database of the chosen locality for development of the spacial model have been prepared. Relevant data were
obtained from the geographical maps of the site, from the personal investigation of the locality and from measurements
carried out in situ. Modeled objects were included into detailed photo-documentation. Based on the data from the
database, geometric model of the terrain relief was developed, including objects and buildings in the modelled area.
Parametric calculations provided information on the effect of ambient temperature, wind direction and velocity and
intensity of ammonia source on the ammonia concentration in the layer 1,6 m above the ground. Extent and shape of
contaminated areas as well as concentrations were determined in each variant. Obtained results demonstrate
applicability of CFD methodology for solving problems of propagation and diffusion of harmful gasses in the populated
areas.
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