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V ¢om vidite uplatnenie
vysledkov projektu:

CFD pristup umoziuje vyuzitie vysledkov V realnom 3D prostredi pre tréning operatorov
chemickych prevadzok a zachrannych zloziek, kde je nutné venovat’ pozornost’ l'udskému faktoru.
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Hlavnym ciefom projektu bolo s pouzitim CFD pristupu ziskat virtualny pohlad na disperziu nebezpecnych latok

v realnom 3D prostredi a v realnom &ase. Tento hlavny ciel projektu bol dosiahnuty. Projekt bol zamerany na
modelovanie disperzie amoniaku v atmosfére pomocou CFD modelmi v prostredi softvéru Fluent. CFD modely
obsahovali aj model pre vypocet koncentracie amoniaku v plynnej faze pre dvojfazovy uniku, ktory je zaloZzeny na
Lagrange-Eulerov pristup. Tento pristup vychadza z matematického modelu popisujuceho zmeny hybnosti unikajiceho
kvapalného amoniaku, vypoctu rychlosti vyparovania amoniaku a kvantifikacii prestupu latky do prudiaceho vzduchu.
Vypocitané koncentracie v atmosfére boli porovnavané s experimentalne nameranymi koncentraciami pri roznych
meteorologickych podmienkach ziskanych z databazy Fladis. NajlepSia zhoda s experimentalnym tdajmi sa dosiahla pri
vyuziti tzv. ,dynamickych® okrajovych podmienok, ktorych hlavnou Crtou je dynamické perturbovanie smeru vetra na
vstupe do vypoctovej domény. V tomto bode projekt vniesol inovaény prvok v CFD modelovani disperzie. Vdaka
dynamickym zmenam smeru vetra je mozné vo vypoctovej doméne vytvorit velmi realistické atmosférické podmienky.
V ramci projektu sme vyvinuli vlastny softvér na importovanie a spracovanie GIS udajov do vypoctovej domény . Softvér
bol vytvoreny vo vyvojovom prostredi Turbo C++ od firmy Borland. V ramci projektu sa vypracovala aj metodika analyzy
uréenia vplyvu neurgitosti parametrov modelu na ich predikciu. V projekte sa pouzili GIS Udaje oblasti mesta Zilina.
Pripadova Studia bola zamerana na unik nebezpe¢ného materialu — amoniaku z vysokotlakového zasobnika pre zimny
Stadion. VSetky vykonané vypodty boli zamarené na dynamické simulacie Sirenia amoniaku, uniknutého pri havarii
chladiaceho systému zimného Stadiéna. Pri tychto simuléciach sa zvySeny déraz kladol na opis Sirenia amoniaku

v blizkosti zdroja uniku v 3D virtualnom priestore.

Vytvoreny virtualny priestor sa da uspesne aplikovat aj v pripade analyzy ludskych chyb. Pri tréningovych simulaciach
havarijnych nasledkov je jednou z najdblezitejSich podmienok ,vierohodnost” zobrazovanych situacii. V projekte bol
venovany zvySeny dbraz na implementaciu mechanizmov umoziujucich dokonalu vizualizaciu vypocitanych udajov

v realistickom 3D prostredi.
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The main aim of the project was to obtain a virtual insight into hazardous material dispersion in a real 3D environment at
real time by CFD approach. This aim was fulfilled. The project was focused on modeling of the dispersion of ammonia in
atmosphere by the means CFD models in the software Fluent environment. CFD models also included models for
calculating the concentration of ammonia in the gas phase for a two-phase release based on the Lagrange-Euler
approach. This approach in mathematical models is based on the description of changes of the momentum of liquid
ammonia leaking, calculation of ammonia evaporation rate and quantification of ammonia mass transfer to air.
Calculated ammonia concentrations in the atmosphere were compared with the experimentally measured concentrations
for different meteorological conditions derived from the database Fladis. Best agreement with the experimental data was
achieved using the so called “dynamic” boundary conditions whose main feature is the dynamic perturbation of the wind
input to the calculation domain. At this point, the project has brought an innovative element in CFD modeling of
dispersion. Thanks to the dynamic changes of the wind direction very realistic atmospheric conditions in the calculation
domain can be created. In the project the custom software for transfer and processing of GIS data in the calculation
domain was developed. The software was developed in the environment of Turbo C++ from Borland. In the project, a
methodology for the analysis of the effect of parameter uncertainty on the model prediction was also developed. GIS
data of the town Zilina were used. The case study was focused on the release of ammonia from a high pressure storage
tank used in an ice stadium where all calculations were concentrated on the dynamic simulation of the accident release
of ammonia from the cooling system. In these simulations, increased attention paid to the description of the dispersion of
ammonia near the source in 3D virtual space was stressed. The created virtual space can be successfully applied in the
analysis of human errors. In training simulation of the accident consequences one of the most important conditions is the
“credibility” of the position description. In the project, increased attention was paid to the implementation of mechanism
for perfect visualization of the calculated results in a realistic 3D environment.
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