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OVERENI CHOVANI OBLAKU TEZKEHO PLYNU PRI MASIVNIM
UNIKU Z PROUMYSLOVEHO ZASOBNIKU ZA VYUZITi
LABORATORNIHO EXPERIMENTU
VERIFICATION OF THE BEHAVIOR OF THE DENSE GAS
CLouD DURING A MASSIVE LEAK FROM AN INDUSTRIAL
STORAGE TANK USING A LABORATORY EXPERIMENT

MAREK, J. & SKREHOT, P.A. & HON. Z.

Abstrakt:

Pri provozu primyslovych instalaci nebo pfi prepravé nebezpecnych chemickych Idtek mize
dochdzet k nehoddm spojenych s masivnimi tniky. Tyto uddlosti predstavuji vaZnou hrozbu jak pro
lidi, tak pro Zivotni prostredi. Zvldst nebezpecné jsou pak situace, kdy po uniku dané latky vznikaji
oblaky tézkého plynu. Ty se Sifi velmi rychle, pficemz maji tendenci relativné dlouho setrvdvat pfi
zemském povrchu a zatékat do nejriznéjsSich prohlubni. Za nékolik minut tak mdzZe toxicky plyn
zasdhnout rozsdhlé uzemi, jak to ostatné potvrzuji i zavéry z provedenych terénnich testi Jack
Rabbit z USA. Poznatky o chovdni téZkého plynu, jakoZ i znalost déju ovliviiujicich jeho rozptyl v
redlnych podminkdch, tak poskytuji duleZité informace potrebné pro efektivni zvladnuti vzniklé
havdrie. Klicovym udajem je pfitom dosah zranujicich koncentraci dané nebezpecné ldtky, ktery lze
ziskat za vyuZiti simulace pfedpoklddané havarijni situace pomoci modelovacich software (napr.
ALOHA). Castou otdzkou ale je, nakolik jsou takto generované vysledky validni. Zkusenosti
z probéhlych uddlosti totiz naznacuji, Ze redIné dosahy zrariujicich koncentraci jsou vyznamné
mensi, neZ byvd predikovdno. Pro potreby havarijniho pldnovdni nicméné potfebujeme mit
k dispozici data co nejpresnéjsi, aby bylo mozné prijmout vhodnd a ucinnd opatreni pro zdchranu
ohroZenych osob.

Timto zdsadnim praktickym problémem se autori tohoto pfispévku dlouhodobé zaobirayji.
TaktéZz je predmétem disertacni prdce s ndzvem ,,Modelovdni uniku chléru za pouZiti modelu
virtudiniho zdroje”, kterou fesi hlavni autor vrdmci svého doktorského studia na Fakulté
biomedicinského inZenyrstvi CVUT v Praze. Nedilnou soucdsti této disertacni prdce bylo také
provedeni praktického ovéreni pfedpoklddaného chovdni oblaku téZzkého plynu v zdjmové lokalité
vybraného prumyslového zdvodu. Pro tento ucel byl navrZen a proveden laboratorni experiment,
pri kterém byl simulovdn havarijni unik chléru a jeho ndsledné Sifeni vysoce urbanizovanym
prostredim. Experiment byl zaloZen na poulZiti fyzického modelu, jeZ byl vérnou kopii zdjmové
lokality ve zmenseném méritku, a simulantu predpoklddaného emisniho zdroje, tj. redlného
primyslového zdsobniku.

V tomto prispévku autori sezndmi ucastniky konference s provedenim uvedeného
experimentu a s dosazenymi vysledky. Nedilnou soucdsti bude také prezentace videozdznamu
zachycujiciho prubéh sireni pouZitého stopovace.
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Abstract:

During the operation of industrial installations or the transport of dangerous chemical
substances, accidents associated with massive leaks can occur. These events pose a serious threat
to both people and the environment. Particularly dangerous are situations where dense gas clouds
are formed after the release of the given substance. These spread very quickly, while they tend to
remain at the earth's surface for a relatively long time and flow into various depressions. In a few
minutes, the toxic gas can reach a large area, as confirmed by the conclusions from the field tests
carried out by Jack Rabbit from the USA. Knowledge of the behavior of dense gas, as well as
knowledge of events affecting its dispersion in real conditions, thus provide important information
needed for effective management of the resulting accident. The key data is the range of injurious
concentrations of the given dangerous substance, which can be obtained by using the simulation of
the predicted emergency situation using modeling software (e.g. ALOHA). However, a frequent
question is how valid the results generated in this way are. Experience from past events indicates
that the real ranges of harmful concentrations are significantly smaller than is usually predicted.
However, for the needs of emergency planning, we need to have the most accurate data available
so that appropriate and effective measures can be taken to rescue people at risk.

The authors of this paper have been dealing with this fundamental practical problem for a
long time. It is also the subject of a dissertation entitled "Chlorine leakage modeling using a virtual
source model", which the main author is solving as part of his doctoral studies at the Faculty of
Biomedical Engineering of the Czech Technical University in Prague. An integral part of this
dissertation was also the practical verification of the predicted behavior of the heavy gas cloud in
the location of interest of the selected industrial plant. For this purpose, a laboratory experiment
was designed and carried out, during which an accidental release of chlorine and its subsequent
spread through a highly urbanized environment was simulated. The experiment was based on the
use of a physical model, which was a faithful copy of the site of interest on a reduced scale, and a
simulant of the assumed emission source, i.e. a real industrial reservoir.

In this contribution, the authors will introduce the conference participants to the
implementation of the mentioned experiment and the results achieved. An integral part will also be
the presentation of a video recording the progress of the spread of the used tracer.

Klicova slova:
Laboratorni experiment; chlor; tézky plyn; pocitacové modelovdni.
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