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Abstrakt

Prace je za®fena na ochranu ocelovych konstrukéi pvySenych teplotdch za pozarni
situace pomoci sprinklerovychizzeni. Je ukazano, jak skegp ocelovych konstrukci vodou
ovliviiuje jejich teplotu. Tak lze zajistit, Ze teplotanktrukce se udrzi pod kritickou hodnotou
a zajisti se poZzadovand pozéarni odolnost. ftargdovém nosniku byla pomoci analytickych
vztahi prokazana vhodnost chlazeni konstrukce. Byl wd@monumericky model FDS, ve
kterem byla sledovana teplota na konstrukici ghlazeni sprinklery. Pomoci numerického

modelu byla vytvéena studie citlivosti teploty konstrukce na parasnsprinklei.

Kli éova slova

Sprinklerové z#zeni; stabilni hasici Haeni, pozarni ochrana; ocelova konstrukce; chiazen
konstrukci vodou; fthradovy nosnik; pozarni odolnost

Abstract

The thesis is focussed to protection of steel &ires at increased temperatures in fire
situations by sprinklers. It is shown how spraystdel structures by water can affect the
temperature of structures. Thus it can be ensir&dthe temperature of the structure is kept
below the critical one to ensure the required fesistance. Solution shown in truss girder.
Analytical models demonstrated the suitability loé tcooling of structures by water. It was
created numerical model and in this model was moegdt temperature of the steel structures
with cooling by sprinklers. The sensitivity of tesrpture of structures was studied in

numerical model.

Keywords

Fire sprinklers; fire fighting equipement; fire peot; steel structures; cooling of structures by

water; truss beam:; fire resistance




Seznam pouzitych symbal a zkratek

Latinské symboly

Q teplo

Cp tepelna kapacita

Cp mérna tepelna kapacita

m hmotnost

mMw meérné skupenské teplo

t cas

S plocha

lv meérné skupenske teplo

Lv mérné skupenskeé teplo varu vody

Eii g navrhova hodnotaifkia zatizeni za pozaru
Rig navrhova hodnota Unosnosti prvku za pozZarase

Recké symboly

a souinitel prestupu tepla

0 teplota

o Stephan-Boltzmanova konstanta

0] polohovy faktor

&m povrchova emisivita prvku

& emisivita pozaru

Ke o redukni soinitel pro modul pruznosti
ky.0 redukni soginitel pro (Einnou mez kluzu
Y redukni sowinitel pro mez Unirnosti
Lo stupé vyuziti

N redukni sowinitel zatizeni

WI/K
W/(k9

kg
J/kg

J/kg

J/min

W/(fK)




Zkratky

EPS Elektricka pozarni signalizace

SHZ Stabilni hasici taeni

ESFR Early Suppression Fast Responce

RTI Index reakni doby - Reaction Time Index
CFD Computational Fluid Dynamics

FDS Fire Dynamics Simulator (software)
RHR, HRR Rychlost uvéibvani tepla

SPB Stupk poZarni bezpmosti




Kapitola 1: Uvod

1 Uvod

Stavebni konstrukce musi 8plat pozarni odolnost, ktera se odviji od poZarraawzeni
pozarniho useku. Pozarni odolnost je schopnosttikiwte odolavat &inkam pozaru a pinit
svou funkci po ufitou dobu. Utuje se zkouSkou nebo vyiem a udava se v min, je
odstugiovana: 15, 30, 45, 60, 90, 120, 180 min. Pokudeftalv konstrukce poZadavek na
pozarni odolnost nesplji, zvySuje se jejich pozarni odolnost na pozadowahodnotu.
Zvysit ji Ize pasivnimi prvky, jako jsou obkladyatiry a nastiky nebo aktivni ochranou jako

jsou skrapci zdizeni.

Aktivni prvky v pozarni ochrah jsou obecé pozarg bezpeénostni zézeni PBZ:
elektricka pozZarni signalizace, pozargirani (za&izeni pro odvod kae a tepla) a stabilni
hasici z#&izeni. PBZ zabrauji Siteni pozaru a informuji hasky zachranny sbor o jeho

vzniku.

V souwasné dob se stabilni hasici Haeni (SHZ) stavaji s@asti pozarni ochrany
budov. Nefasgji se vyuzivaji v pimyslovych vyrobnich objektech nebo skladovaciclkadtal
pro ochranu majetkutpptipadném vzniklem pozaru. NejstjSim SHZ jsou sprinklerova
zarizeni. Sprinklerova Z&Zeni Ize vyuzit jako aktivni prvkyipzvysovani pozarni odolnosti

konstrukci jejich ochlazovanim pomoci hasebni |atogy.

Voda, ktera se vyuziva jako hasebni médium u slaiiokych zaizeni, je snadno
dostupnd a ma dobré hasici chladici vlastnostisch®pna odebirat tepelnou energii ze
stavebnich konstrukcifigemz je schopna omezovat tepelny tok, ktery z podérkonstrukci

sala.
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2 HaSeni sprinklery

Sprinklerova z&zeni jsou nejzn&@sim a nejastji pouzivanym stabilnim hasicimizzenim
a jiz jsou nedilnou s@asti aktivni pozarni ochrany staveb. Vyrazfispivaji k ochras
majetku a bezpmosti osob, ktera je ohroZzen#& pzniku pozaru v objektech. Prvdtrbyla
pouzivana v gmyslovych objektech, nyni se tato ochrana pouzie&anskych stavbach a
rozSkuji se jiz i do oblasti rodinnych dam

Vyhodou sprinklerovych zZ&eni je jejich automaticka aktivace bez nutnosti
piitomnosti osob, jejich lokalnitgobeni a reakce #iaeni na pozar jiz brzy od vzniceni. Tak
muze byt pozar uhasen jiz v zarodku nebdzen byt zabragno jeho Sieni v objektu fed
piijezdem jednotek hasikého zachranného sboru.

Zarizeni se spousti sakioné po zakhati tepelné pojistky v hlavici sprinkleru na
oteviraci teplotu. Tim dojde k uvami tlaku a otekeni ventilové stanice a ke spirt
zarizeni pro zasobovani vodou. Pro haSenigba dostatany vodni zdroj a fivod elektrické
energie. Sprinklery zastavuje velitel jednotky poZachrany. Z&zeni se odstavuje €

[1].

2.1 Legislativni pozadavky

V roce 2003 byla vydana evropska norma EN 12 848nKprova zaizeni — navrhovani,
instalace a montaz. Do vydani této normy byl jakenpvydan soubor technickychqupisi
pro navrhovani sprinklerovych iZaeni z roku 1987 (vychazel #Zmeckych snirnic). DalSim
krokem bylo vydani technickych podminek CEA 400terk vydalaCAP — Ceskéa asociace

pojistoven. Tento fedpis vznikl jednanim vyznamnych evropskych poign [2].

NormaCSN EN 12 845 je platna ve viech zemich EU. Naskstow. 2004 byla
vydana prvni¢eska normaCSN EN 12 845 se stejnym nazvem, ktera je harmoaizév
s normou evropskou. Jako zaklad pro tuto norma hgrma anglicka BS 5306, dil 2. Nyni
se vyuziva nova verze norny8N EN 12 845, ktera nabyla&ianost 1.11.2015. Tato norma

je ¢eskou verzi normy evropské [3], [4].

Oba tyto pedpisy jsou bez minimalnich rozililshodné. DoSlo vSak k vyjmuti
nékterych filoh a gredpisi zCSN EN 12 845, které se neshodovaly s EN 12 845 [4].
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2.2 Historie sprinklerovych zarizeni

Prvni ochrana objekt pired &inky pozaru i bez pomoci lidskéhoinitele vznikla na
zatatku 19. stoleti, pro pmyslové zavody, ve kterych pozary byly rozsahlegi
nebezpeénéjSi. Diky prachu, papiru a odpadk se pozéar &i velmi rychle. Sprinklery se ve
velkém zgaly v 2. polovir 19. stoleti, na ptku pamyslové revoluce v USA [5], [6].

Prvnim typem sprinklerového ifzeni bylo perforované potrubi rozvedené po
chrarénych objektech. Diry v potrubi sffovaly snérem nahoru v Ghlu 60°. NadrZze na vodu
byly umistny na steSe. Nejprve byla smi@na stropni konstrukce a poté dochazelo k dodani
vody na podlahu. Potrubi (objekt) bylo reéfho do sekci a podle toho, v které sekci objektu
vznikl pozar, bylo pislusné potrubi zaplaveno vodou. iizani byla ovladana &u¢.
Nevyhody byly, Ze vodou byly zaplavovany pam¢ velké casti objektt a dochazelo

k poSkozovani majetku vodou. Dale potrubi korodowalbyla narénéa jeho udrzba [5], [6].

Prvni sprinklerova hlavice, viz obr. 1, byla vyeména v roce 1864 A. Stewartem
Harrisonem v Anglii. Jednalo se o¢rdvanou mosaznou kouli o {pnéru 2-3 palé
(5 — 7,5 cm). Uvnit koule byla pojistka fpajena ke spodku hlavice. Po roztaveni pojistky
doslo k sam&éinnému ote¥eni hlavice, coz zajistilo haSeni pouze v mfgiZaru se zvysSenou
teplotou [5], [6].

Obrazek 1: Harrisonova sprinklerova hlavice [5]

Prvnimi hlavicemi, které se pouZivaly, byly hlaviod Heryho S. Palmelee, ktery
patentoval celkem 5 tyip sprinklerovych hlavic. DalSim utezZitym krokem ve vyvoji

sprinklerovych hlavic byly hlavice, které vyuzivaditlivejSi pajku, proto se nazyvaji ,prvni
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citlivy sprinkler* a vynalezl je Frederic GrinneGrinnel také vynalez prvni hlavici se

sklerenou pojistkou planou lihem v roce 1922 [5], [6].

2.3 Typy sprinklerovych systémi

Existuji i typy sprinklerovych soustav: mokra, suchaiadstihovd soustava. Navrhuji se
podle teplot prosedi, které ovlivni zamrznuti/var vody v rozvodnéwotrpbi. Na obr. 2 je

vidét rozdil mezi ventilovou stanici mokré a suché saus[1], [7], [8].

Y002 YZOY O
@ OO ® Yoo

Obrazek 2: Schéma ventilové stanice mokré (obrAyeksuché (obrazek B) ventilové stanice
sprinklerové soustavy [9]

2.3.1 Mokréa soustava

Tato soustava se pouZiva v presdich, kde je rozmezi teplot mezi bodem mrazu 4@®@5
Duvodem je, Ze soustava je trvale z&plha vodou pod tlakem a hrozi zamrznuti nebo naopak
var vody. Je — li navrZzena v pristi s moznosti teplot pod bodem mrazu chrani seodré

potrubi nemrznouci kapalinou nebo elektrickymdvesn topenim [1], [8].

2.3.2 Sucha soustava

V sousta¥ suché je voda pod tlakem pouze ididiciho ventilu. Odridiciho ventilu az po
sprinklerové hlavice je natlakovana vzduchem nefastmim plynem. NZe byt navrZzena i

v prostedich s teplotami pod bodem mrazu nebo naopaklastden nad 95 °C. Jeji

4
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nevyhodou je pozgSi reakce na oliie protoZze ventilova stanice se atevaZz po uvoléni

tlaku vzduchu (plynu) ypotrubich [1], [8].

2.3.3 Soustava [Fedstihové

Kombinacisuché soustavy sprinklerovéhatizenia elektrické pozarni signalize (EPS) je
soustava fedstihova.Ridici ventil \tomto pipad neni spough pouze sprinklerovyr
zarizenim, ale také pomoci ElI Aby se fidici ventil uvolnil, musi byt pozar potvrz
ustednou EPS neboiize byt EPS vytlita k urychleni jeho otaeni Predstihova soustava se
déli na dva typy. Typ A B [1], [8].

Typ A se uziva prostorech, kde ip nechtném vystiku sprinklefi mize dojit ke
znaneé Skod majetku. Uvdeni ventilové stanice do provo#idi samginné detekni zaizeni
(EPS) ale vysik z hlavicenastango prasknuti tepelné pojistky. Pro sgmd sprinklerového

zaizeni jetieba obou inicia [1], [8].

U typu B sefidici ventil spus jak sam@innym deteknim z&izenim, tak pokles tlaki

VyuZiji se pro objekty se suchou soustavou a s st rychlého Sieni pozar [1], [8].

2.4 Sprinklerova soustava

Sprinklerova soustavgko celek ma mrho ¢asti, viz obr. 3Dale jsou popsar jednotliveé

prvky sprinklerové soustav

rozd&lovaci

potrubi 7 f / é’!_! rozvadéci
potrubi
/ / &spﬁnklerwé

hlavice

hlavni
potrubi
soustavy

=]

poplachové a menitorovaci zafizeni

ventilova stanice

Evodni zdroj

Zerpadlo hlavni
privedni
pofrubi

piipojka pro vné&jsi zdroj

Obrazek 3: Schéma sprinklerovéhaizani[10]
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2.4.1 Vodni zdroj

Sprinklerovou soustavu Ize zasobovétalika zpisoby [1], [10]:
- Zverejné vodovodni sit

Ze zasobnich nadrzi

Z nevyterpatelnych zdraj

Z tlakovych nadrzi

Volbu vodniho zdroje ovlikuje [1], [10]:
- Umisgni a velikost stavby
- Moznosti vodovodnih#éadu

- Pozadavky investora

ProtozZe pro kazdé #aeni je stanoven minimalni objem vody, musi zasoldrze byt
navrhovany s pinym objemem (objem vody v nadrzi imbgt rovny minimalnimu
stanovenému objemu) nebo s redukovanym objememinf@iimi objem vody je spkm
objemem nadrze a automatickym doptanim vody z viejné vodovodni s§). Druha
varianta vyrazé snizuje naklady spojené se zasobovanim vodou. Bhjgm se stanovi
hydraulickym vypétem pro dobwinnosti, podle prostaérs nejvysSiiidou rizika v objektu a
hydraulicky nejpiznivejSi (&innou plochou. U nebezpelLH je to 30 min, OH 60 min a u
nebezpél HHP a HHS je to 90 min [7], [8], [10].

Vodni nadrze mohou byt nadzemni nebo podzemni. dpmadiz nadrze se navrhuji
betonové nebo plastové. Ongt se dema plovdkovymi uzayry a peepadovym potrubim.
Nadzemni nadrze proti zamrznutitebem vody se zaji§iji topnymi €lesy, cirkulaci teplé

vody a/nebo tepelnou izolaci [7].

2.4.2 Cerpadla

Sprinklerovéa soustava, pokud neni napojena bgjiveu vodovodni gio dostateném tlaku a

pratoku, ma alesppjednocerpadlo. Pokud sprinklerové SHZ rédérpaci zéizeni, minimalg
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jedno z nich ma zaji&hou nepetrzitou dodavku energi€erpadlem s dieselpohonem nebo
napéjenim elektropohonem, ktery jedif dieselagregatorem [11].

Pro sprinklerova Zé&zeni se pouzivajierpadla, ktera maji vysSi pozadavky na pouzité
materialy nezerpadla bzna.Cerpadla se spustiigoklesu tlaku v potrubiiprozdilu tlaku
20% oproti tlaku se zagnymiidicim ventilem.Cerpadla mohou byt i ponorna. Vipack,
kdy se nejedna o ponorgéarpadla, instaluji se sagiona zavodovaci zizeni [12].

2.4.3 Ventilova stanice

K ovladani pivodu vody do potrubnich rozvaéda poplachu slouzi ventilova stanice.
Ventilova stanice je soustavou armatur a jinychizemi. Ventilové stanice mohou byt mokré
nebo suché, podle suché nebo mokré sprinkleroveétapu Hlavni sotasti jetidici ventil,

ktery ma rozdilné funkce podle typu soustavy [7].

Mokry fidici ventil ma hlavni funkci spusti poplachu po jeho otésni. Suchyidici
ventil oddtluje nezavodéné potrubi od potrubi zavogimeho. Uvnit ventilu je talf, ktery je
pritlacovan tlakem vzduchu (nebo dusiku) z neza¥aého potrubi k sedlu ventilu, a ktery se
po aktivaci sprinklerové hlavice uvolni a tim vodaine proudit do nezavodné casti

sprinklerového ziazeni [7].

2.4.4 Potrubni rozvody

Potrubni rozvody jsou ocelové nebo plastové. Pl@sjeou oproti ocelovému odolné&dv
korozi a také je snadj$i jeho instalace. five bylo potrubi spojovano sk@vanim, ale
vzhledem k pomalé montazi sefeplo k mechanickym spiop, které jsou saiasré i

ekonomét¢jsi. K potrubnim rozvoiin takeé pat potrubi zkuSebni a potrubi plnici [7], [12].

2.4.5 Poplachové a monitorovaci zéizeni

Poplachové a monitorovaciizzeni ptibézné zjistuje stav a hladiny vody v nadrzich, dale
monitoruje tlak vody a vzduchu viZzeni a posila hlaSeni o jeho stavu, poruchy nebo

pozarniho poplach k mistu se stalou obsluhou [1].
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2.5 Sprinklerové hlavice

Sprinklerova hlavice (sprinkler), je posledidéisti sprinklerové soustavy. Diky sprinkleru se
uvede do provozu celé sprinklerové&izani. Je to santmny ventil, ktery se umisije pod
strop nebo $echu chraeného prostoru, kde dochazi k akumulaci tepla vyéiha pozarem.
Samd@inné spusini zavisi na teplotni pojistce, ktera je &sti sprinklerové hlavice [1].

Ukolem sprinklerovych hlavic je zajistit rovnémou dodavku vody na chr&mou
plochu. Intenzita dodavky vody secufe K faktorem. K faktor je fitok vody v I/min i
jmenovitém vystupnim tlaku na sprinkleru 1 bar. [Adki sprinklery maji K57, K80, K115.
Maji-li sprinklery K faktor vyssi nez K115 uzivajé ¥tSinou k ochraé skladi [13], [8].

Teplotni pojistky mohou mit sklénou, nebo tavnou tepelnou pojistku, viz obr. 4.
Sklergena pojistka je naplma kapalinou s vysokou roztaznosti, kteié zvysSené teplat
zvySuje swj objem, az skle¢gna baika praskne a tim spusti vytok vody. Tavnou pojistiaii
tenké pliSky, které jsou spojeny péajkou. Pijka grdkovy mechanismus a tetitfacuje
uzaviraci kuzel k sedlu ventilu. Po odstmaintésniciho kuzele z kruhového otvorucma
stiikat voda, ktera narazi do kovovélistice a tak se voda rag$ti. Tristic je drzen kovovym
ramem na opanych stranéach hlavice. Voda opousistic v tenkych proudech a ty se rozbiji
do kapéek vlivem povrchového n&g [1], [9].

tésnici

sefizovaci fristié téleso .
Sroub hlavice kuzelka
sklenéna rozpérka
pojistka tésnici ..
kuzelka tavici
poijistka
téleso I
tristic

hlavice

Obrazek 4: sprinklerové hlavice se skdeou (vlevo) a s tavnou (vpravo) pojistkou

Sprinkler se navrhuje s oteviraci teplotou minind&@0 °C nad nejvysSicekavanou

teplotou prosedi, ve kterém je instalovan. N&fingjSi oteviraci teplotou je 68 °C. Kazda
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sprinklerova hlavice ma barevné ozeai podle dané teploty ot@ni, viz tab. 1. Sklemé

pojistky maji odliSnou barvu tekutin.

Tabulka 1: Barevny kod jmenovité oteviraci tep&mginklerovych hlavic

Sklergna pojistka Tavna pojistka
°C Barva °C Barva
57 Oranzova 55-57 Bez
oznaeni
68 Cervena 80-107 Bila
79 Zluta 121-149 Modra
93-100 Zelena 163-191 Cervena
121-182 Modra 204-246 Zelena
163-182 Swtle 260-302 Oranzova
fialova
204/260 Cerna 320-343 Cerna

Pojistky mohou byt s jednordzovou nebo opakovatelfunkci. Negastji se vSak
pouzivaji hlavice s jednoradzovou skdaonu pojistkou, které jeféba po ukoteni pozarniho
zé&sahu vyrnit [12].

Podle toho jak sprinklery reaguji na tepelnou odezktera je vyjatena indexem

reakéni doby RTI, se rozduji na standardni, specialni a rychlé [12].

Standartni A: RTk 50
Standartni B:  RTI 50-80
Specialni: RTI 80-200
Rychlé: RTI 200-400
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Hlavice s rychlou tepelnou odezvou QR (Quick Respdmmaji sklednou baku o
praméru priblizné 3 mm, zatimco sprinklery, kde je reakce na teglmalejSi maji baky o

primérech 5 az 8 mm, viz obr. 5. Podle tepelné odezvspsmklery mohou pouzivat podle

tab. 2 [1], [8].

Obrazek 5: Sprinklerové hlavice se skieou baikou s riznou tepelnou odezvou [12]

Tabulka 2: Pouziti sprinklé@rpodle tepelné odezvy

Stropni jiseni
Tepelna odezvg Regalové jigi | nad regalovym| Suché soustavy Ostatni
jistenim
Standartni Ne Ano Ano Ano
Speciélni Ne Ano Ano Ano
Rychla Ano Ano Ne Ano

Sprinklerové hlavice se rogldji i podle zpisobu montadZze na stojaté, Zawé nebo
horizontalni. Stojaté se navrhuji do suchych i duokmich systém a montuji se naiprodné
potrubi sndrem nahoru. Zassné hlavice se neinstaluji do suchych sy&téMontuji se
vétSinou do podhlei tedy smérem dofi od potrubi. Horizontalni se montuji narst a
pouzivaji se pro ochranu prostor s niz&ldu rizika, jelikoZ nejdou pouZit pr@téi intenzity

skragni [1].

10
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Dale se hlavicedi podle typi vystiika. Na obr. 6 je vidt, Zenckteré vystikuji nejprve
smérem nahoru a skr&p strop a poté kapky vody spadavaji @ u jinych voda pada
rovnou dohl na zdroj oh#. TradiEni stojata sprinklerova hlavice nejprve skrapigtrmoderni
sprinklerova hlavice &kéa nahoru, ale voda se odrazi a padé,d&ihndardni zagna hlavice
stiika doli a kapky vody padaji dbla u hlavice s rychlou odezvou voda padiénp dot.
Pouziva se tam, kde hrozi rychlé rodkéni pozaru [14].

A

_—

a

Obrazek 6: Typy vy8ki: sprinklerovych hlavic

a) Tradicni stojata sprinklerova hlavice, b) Moderni stojatgrinklerova hlavice, c) Standartni
zawsna sprinklerova hlavice, d) Hlavice s rychlou odrr

Hlavice se umituji 70 az 150 mm pod stropni nebdesni konstrukci. NejvySe 300
mm pod helavymi stropy nebo 450 mm pod nélavymi stropy. Pokud roz§ku brani
vaznik, rozvody vzduchotechnickych fizaeni, manipuléni ploSiny a jiné pekazky, se
sprinklery instaluji pod nimi [8], [13].

2.6 Sprinklery ESFR

Sprinklerovy systém ESFR (Early Suppression FaspBace) je zaloZzen na haSeni pozaru co
nejdiive po jeho vzniku velkym mnoZstvim vody. Instalge do skladovych hal, kde je

mnoho firnych material a tim umo#uje flexibilitu ve znménach skladovacich materid1].

11
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Sprinklerové hlavice ESFR jsou instalovany podpsro a tudiZz neni nutné instalovat
sprinklery regalové. Hlavice ESFR jsou mnohem mae&iklasické sprinklerové hlavice, viz
obr. 7 [1].

Obrazek 7: Klasickéa sprinklerova hlavice (vlevagminklerova hlavice ESFR (vpravo) [1]

2.7 Navrh sprinklerového zarizeni

K navrhu je pipravena evropska norm@SN EN 12 845. Nejprve se dirtiida nebezps
chrartného pozarniho Useku a dale intenzita dodavky vddipacinnosti, &inna plocha a
rozmise€ni sprinklerovych hlavic. S@asti navrhu je hydraulicky vyget, ktery uéi praméry
potrubi a velikost nadrze. K navrhu se vyuziva wghoi technika. Navrhovat sprinklerova
zarizeni a stejaitak ostatni SHZ mohou pouze osoby k tomu odbppisobilé [1], [9], [13].

2.8 Ostatni stabilni hasici z&izeni

Stabilni hasici zé&eni (SHZ) je z&zeni, které je pewnzabudované v budovach a pomaha k
uhaSeni pozaru nebo udrzeni pozaru pod kontrolaurhwje se fimo pro konkrétni pozarni
nebezpei, pro lokalni, objemové nebo zdénové haSeni. SHZskdda z nadrze nebo
z&sobniku na hasiv@gerpaciho zézeni, potrubnich rozvad ridicich ventit, vystikovych
hubic. U ¥tSiny SHZ je sotasti vybaveni také det&ki, monitorovacifidici a poplachové
zarizeni. SHZ nejastji délime podle druhu pouzitého hasiva na SHZ vodrinope,
plynové, halonové a praskové. Stabilni hasitizeai Ize vyuZit také k omezeni tepelného

toku nebo ke chlazeni poviickonstrukci [1].

12
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2.8.1 Vodni stabilni hasici za&izeni

Vodni stabilni hasici #&zenise navrhuje kchlazeni chr&ného prostoru. Vodni St se éli
na hadicové systémy, sprinklerov&izani, sprejova Z&eni, mlhova ziazeni parni zézeni

a zdizeni s lafetovymi proudnice [1].

Sprinklerova z#zeni je negjastjSim ¢ nejznangjSim stabilnim hasicinzaizenim.

Podrobgiji je popsano piedchozi kapitole.

Sprejova z#izeni jsou obdobou sprinklercch za&izeni. Pro zvySeni &nnosti se
dodava voda nebo épe sprchovym proudem do pebného prostoruNa rozdil od
sprinklerovychzaizen je, kde se hlaviceoteviraji postup& vlivem teploty, zatimco p
spuséni sprejového zdzeni je vystik ze vSech sjejovych hubic sotasny. Spoushy jsou
rucné nebo sam@nné pomoci EPS. K vysku vody dochazi sprejovymi hubicemi, které j¢
razné pro rychlosti vysiki, vysolorychlostni, dedre rychlostn, viz obr. 8. Sedre
rychlostni hubice se pouZivaji pro chlazenfldngych latek s bodem splanuti pod 66°(
vysokorychlostni pro latky s vySSim bodem splan8prejova hasici #¥&eni mohou by
urcend k haSeni, pro chlazeni konstr, ke zvySeni jejich pozarni olnosti (sprejova
skraggci ochlazovaci Z#zeni, jinak dreterova zézeni) anebo k omezenii&ni tepelnéhi
toku (sprejové vodni clony). PouZivaji se k oclraechnologickych zZ@zeni, jako jsot
transformatory, kabelové trasy, pasové dopravriagpbnik uhli, olejové potrubni rozvod

a dalSich. Déle se pouzivaji k ochradsolniki na LPG a hilavych kapalil [1].

_— tryska

Obrazek8: Stedre rychlostni sprejova hubidé]

Mlhovéa z&izeni vyuziaji k haseni vodni mlhu.r&ud vody, ve kterém je vice nez 9(
kapek s pimérem menSim nez 1 mm. Tim je dosazertSivefektivita haseni s mer

spotebou vody, nejsou tedy [feba tak velké vodni nadrze. VyuZzivaji kombinacaditiho

13
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a dusiciho efektu ip pieméné¢ vody na paru. Podle tlaku mlhovartizeni rozdluji na
nizkotlaka (max. 1,25 MPa),tetlotlaka (1,25 MPa az 3,5 MPa), vysokotlaka (mj6.NPa)

a podle zpsobu tvorby mlhy na jednofazova a dvoufazova. Jedwa zéizeni vytvdi
mlhu pouze pomoci vody a dvoufazova pomoci vodyyau ktery se fivadi do hubice
samostatnym potrubim. Nizkotlaka &esiotlakd mlhova SHZ jsou obdobné sprejovym SHZ.
Do této skupiny seaadi i z&izeni na haSeni jisker nebo Zhavy&hstic v dopravnich
potrubich. Vysokotlaké mlhové #aeni tvdi kapky o pamérech 0,025 az 0,2 mm. Potrubni
rozvody jsou nerezové o malychipiérech a misto ventilovych stanic, které se uZzivaji u
sprinklerovych z&zeni, se pouZzivaji solenoidové ventily, cozZ jstakteomagnetické ventily
pro uzavirdni prtoka plynd a kapalin. Vysokotlaka mlhova SHZ se vyuZiva kemas
generatal, parnich a plynovych turbin, hromadnych garazieky elektronickych zézeni,
telefonnich usktden, hangér obrakcich a papirenskych stfoja v objektech, kde se
zpracovavaji hidavé kapaliny. B ochrar® pamétek nejménzasahuji do staveb a intefiér
Vyhodou haSeni vodni mlhou je ekologicka a zdravatezavadnost. Po zasahu jsou

minimalni nasledky proné@ni a v utitych podminkéach je malo vodiva [1].

Parni zéizeni vyuziva k haSeni vodni paru. Vodni pargaytje kyslik ze zony h@ni
a tim vyvolava dusici dinek. Instaluji se v petrochemickémipryslu nebo v textilnim

primyslu k ochra# technologii pro pogumovani textilii [1].

Zatizeni s lafetovymi proudnicemi mohou byt &asti gnového nebo vodniho SHZ
nebo mohou byt samostatna. Stabilni lafetova pneedsiouzi pro dodavku velkého mnozstvi
vody nebo pny a je peva piipojena ke stavebni konstrukci. S proudnicemi |z¢&iet
horizontal i vertikalns. Ovladaji se réné nebo dalko¥ a jsou podle péeby vodni nebo
pénoveé, gipadre kombinované. Ritok je @iblizné 3000 I/min az 4000 I/min a da#t az 70
m. pouZziti je k haSeni hangarheliporti, halavych kapalin nebo k ochlazovani ocelovych

konstrukci technologickych #aeni a plag&i skladovacich nadrzi Havych kapalin [1], [15].

2.8.2 Pénoveé stabilni hasici zéizeni

Pénové SHZ maji #tSi hasebni schopnost nez vodni SHZ a pouzivasdaseni pozéar
plasti, kapalin nebo latek kteréigrhazeji do kapalného stavu (benzin, alkohol, alej
dalSich). Bna omezuje fisun vzduchu k hladinhatici kapaliny a tim zabtaje dalSimu

14
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Siteni pozaru a hasi jej.éRova hasidla se rozhiji do i trid (I, I, 1ll) podle hasicich
schopnosti a arowodolnosti proti zptnému hdeni (A, B, C, D) [1].

Hasebni pny se dli do i zakladnich skupin:égkou, stedni a lehkou gnu. Kazda
péna ma tznécislo nagneni, které vyjaduje objem vyrobenégny ku objemu roztoku vody
a pnidla. Tezka gna mécislo nagnéni do 20, u sedni @ny je to 21 az 200 a u lehkény
je ¢islo nagneéni vice nez 200. &ké a stedni se pouzivaji k ploSnému haSeni, tedy gD
souvislé vrstvy na povrchu Havé latky, zatimco gmou lehkou se naplni cely chedny
prostor, coz je haSeni objemové. Soustavy SHZZlot nebo sedni @nu jsou v podstét
stejné jako sprinklerové a sprejové SHZ, rozdil j@zstikovych koncovkach a ¥&eni pro
zasobovani gnotvornym roztokem. K tvogblehké gny se pouZivaji generatorgmy [1],
[16].

Pouziti je fiznorodé. Od haSeni skladovacich nadrzi nidahé kapaliny, vyrobnich
prostor, hangdr skladi pneumatik, plast a papiru, kabelovych kargljimek a nadrzi na
LPG az po haSeni kuchigkych fritéz (hasivo Ansulex vhodné piddly pozéaru F) [1].

Péna se dodava ¢kolika zpisoby — sprinklery (standardnimi nebanpvymi),
sprejovymi hubicemi (standardnimi neboénpvymi), pEnotvornymi soupravami ha
povrchovou dodavku &omy, pinotvornym z&zenim s vysokym protitlakem na
podpovrchovou dodavkuepy, proudnicemi na g&dni @nu, pgnovymi generatory na lehkou
pénu, zd&izenimi na stléenou gnu a lafetovymi proudnicemi n&zkou gnu. Vystikove

koncovky jsou bezifsavani vzduchu nebo sigavanim vzduchu [1], [17].

Obrazek 9: Pnova sprejova hubice (vlevoxmovy sprinkler (vpravo) [1]
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Z ekologického hlediska se zfi&¢né hasivo zachycuje v retarich jimkach a pouziti
ekologicky nezavadnych épidel. Pro korosivni &inky se pro rozvody potrubi pouziva

nerezova ocel a plast [1].

2.8.3 Plynové stabilni hasici zéizeni

Plynové SHZ zabrauje poSkozeni vybaveni, jak poZzarem, tak haselkdua PouZiva se v
serverovnach, rozvodnach, éleckych galeriich, muzeich a v kulturnich pamatkalde o
haSeni snizenim obsahu kysliku v clr@@m prostoru (inertni plyny) a chlazeni v &6n
plamenného heni (CQ a chemické plyny). Jako hasivo se pouzivaz,Ci@ertni plyny
(argon, dusik a jejich stmi), halonové alternativy. SHZ roddjeme na nizkotlaka a
vysokotlaka, ¢i na bateriova a modulova. Umist hasiva u bateriovych typje v
samostatnych pozarnich usecich a u modulovyah jiypasivo umigho piimo v chragném
prostoru [1], [17].

Protizeni plynového SHZ se navrhuje specialniathia nebo Ustdna EPS, ktera je
EPS, které aktivuji hasiaiast zaizeni. Ri navrhu se berertetel na zpozehi spuskni

zaplavovani prostoru plynem pro beapé opudtni prostoru osobami [1].

2.8.4 Praskové stabilni hasici zéizeni
Praskové stabilni hasici fzzeni se pouziva v provozech se zvySenym poZaridikem,
piedevsim v chemickém jomyslu nebo fi haSeni pozaru alkalickych kbvTam jsou ostatni
hasiva neefektivni €¢erpadla na hitavé kapaliny, mlyny, kompresory v tlakovych stacdica
hydraulickych systén HaSeni nastaneigruSenim chemické reakce v Zéplamenného

hoteni pomoci prasku [1], [10], [17].

Prasky jsou slozeny z fostat kaliumsulfati, natriumhydrogenkarbonat a
natriumchloridi. Podle dinnych latek se voli do jakych prostor a jaky pkabede pouZzit
[10].

Zasoba prasku je v ocelovych tlakovych nadrziclibjerau 50 — 3000 kg, na které jsou
napojeny tlakové lahve rigjsgji s dusikem, ktery po spusti zaizeni vytl&uje prasek do
potrubnich rozvodl Zarizené se spusti pomoci EPS nebonéu U navrhu praSkového

16



Kapitola 2: HaSeni sprinklery

hasiciho zéizeni rozhoduje z&kladni a dakbvé mnozstvi prasku. Zakladni mnoZzstvi prasku
u objemového haSeni je 0,65 kg/m dophkové mnozstvi se odvodi na zakiad
piedpokladanych ztrat ipadt vzduchotechnického gaeni a velikosti otvdr v chrargném
prostoru. V chratném prostoru, kde se nachazeji osoby, se zdrzi¢spuscas, kdy osoby

bezp&né opusti chraény prostor [1], [17].
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3 Ochrana ocelové konstrukce chlazenima Winky

pozaru

3.1 Ochrana konstrukci

Chranit stavebni konstrukce jde pasivnimi nebovaktii prvky. Chranit ocelové konstrukce
Ize pasivié nékolika zpisoby. To jsou néty nebo nasiky, obloZeni konstrukci ochrannymi
pozarnimi deskami, obetonovani nebo olakzdonstrukci, vybetonovani dutych ocelovych
konstrukci nebo ndjklad instalace pozarnich podhiedod stropni nebo igSni konstrukci
[18].

Tyto ochrany vSak maji své nevyhody. PozZarni ohkradji spary v mistech ndvaznosti
a jsou narené jak finagneé, tak instal&né. Naopak nétry a nastiky se nanaseji bezi8ich
potizi, nezaizuji konstrukce, ale maji nevyhody jiné. Prvni rfexjou je, Ze jsou nachylné
k mechanickému poSkozeni a dalSi velkou nevyhodojejich Zivotnost. Pozarni odolnost
konstrukci musi byt zaji&a po celou fedpokladanou dobu Zivotnosti objektu Vyrobci
intumescetnich natrai dokazou zajistit jejich zivotnost do 10 let a tudée museji
obnovovat. Stary nét se musi odstranit a nanést novy, cozZkterych konstrukci, ke kterym

je Spatny pistup jde velmi obtizin[19].

Chrénit ocelové konstrukce na&iiiky pozaru Ize také zkrépim vodou, kdy je teplo
odvadno @imo z povrchu konstrukce a s@sré je redukovan tepelny tok z pozaru
dopadajici na konstrukci. Krmto elim se pouzivaji skr&pi nebo clonova Z&eni.
Nejcastji se pouziva draferovych zéizeni, ktera jsou podobnéaizzeni sprinklerovému, ale

maji jiné hlavice a vyti&ji souvislou vodni clonu.

3.2 Ochlazovani vodou

Voda je pro zkrégni konstrukci a jejich ochlazovanii pozaru nejvhod&sim médiem. Voda
je nejdostupgsi univerzalni chladici latka. M& vysoky chladééékt, je chemicky neutralni a

snadno dostupna. Jeba pdaitat s tim, Ze $ nizkych teplotach, voda i své skupenstvi na
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Kapitola 3: Ochrana ocelové konstrukce chlazeninkimky pozaru

tuhé a zvySuje sy objem. Ochlazovani vodoutrhe zpisobit velké Skody na skladovanych
materialech nebo na technologiich. Nei& se pouZit k haSeniificich olefi a tuki [20], [21].

Teplo, které vznika ip hofeni, gechazi z mista pozaru do okolniho prostoru a
stavebnich konstrukci. Tepelna energie, kterdéebipaji stavebni konstrukce, konstrukce
ohtiva. Se zvysujici se teplotou ocelové konstrukcé&ceji své vlastnosti (mez kluzu a modul
pruznosti) a tim se stavaji m&mnosnymi. Principem ochlazovani konstrukci vodeu |
odebrat tepelnou energii z konstrukce a udrzetapbcelovych konstrukci pod kritickou
hodnotou, kdy nastanou mezni stavy oceli. Tepletanszvysi, pokud teplo odebirané z

konstrukce je #Si nebo rovno tepluipimanému[20].

Qo = Qi [kJ/min] (3.2.1)
kde
Qo je mnozZstvi tepla odvedené z konstrukci [kJ/min]

Qx mnozstvi teplaiestoupené do stavebnich konstrikci [kd/min]

Pri skragni konstrukci vodou dochazi k jejich ochlazovartifesu pouzité vody a
k jejimu casténému odpgeni. Tepelna kapacit@p vyjadiuje mnozstvi tepla, o které sgeso
ohreje, o jednotku 1 K. Pro &eni givedeného tepla na &dti ucitého mnozstvi latky je

pouzita nérna tepelné kapacit.
Q= Cp(ekon - Hpoé) ] (3.2.2)

Q= Cp * m(ekon - Hpoé) [J] (3.2.3)

kde:

Q je teplo odvedené sdvem [J]

Cp tepelna kapacita [J/K]

Cp mérna tepelna kapacita [J/(kg*K)]
m hmotnost [kg]

6kon  koncova teplota [°C]

bpo:  pocateni teplota [°C]
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Kapitola 3: Ochrana ocelové konstrukce chlazeninkimky pozaru

Aby chladici latka zrnila své skupenstvi, musfijnout skupenské teplo,. Tim se
odvede dalStast tepla, které konstrukceijpma. Hodnota rmarného skupenského tepla pro
zmeénu skupenstvi vody na paru j& 00 °C a normalnim tlakm,, = 2 260 kJ/kg.

Q =my,*xm []] (324)
kde
Q je teplo odvedené odparem [J]
My merné skupenské teplo [J/kg]

m hmotnost [kg]

MnozZstvi absorbovaného tepla konstrukci Ize zjistinici energetické rovnovahy:

Qc = Qsar + Qoav + Q. + Qopr  [J/min] (3.2.5)
kde
Qc je celkové uvolané teplo [J/min]
Qsa mnoZstvi tepla vysalaného&haticiho objektu [J/min]
Qodv  mnozZstvi tepla odvedeného zplodinamiegmd [J/min]
Qx mnozstvi teplaiestoupené do stavebnich konstrukci [J/min]

Qohr mnoZstvi tepla, které je gebné k okati prostoru a hitavého materialu

[J/min]
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Teplo do konstrukceipstupuje konvekci (progdim) a radiaci (salanim). Hodnotu

tepla absorbovaného konstrukci Ize Wipat podle:

Qr = Q¢+ Qr [J/min] (3.2.6)
Qc =Sk *a(f, —6;) [J/min] (3.2.7)
Qr=Drenre 0 [(eg +273) = (0, + 273)4] xS, [J/min] (3.2.8)
kde
Qk je  mnozstvi teplailestoupené do stavebnich konstrukci [J/min]
Qc mnozZstvi teplai@stoupené do stavebnich konstrukci péoi [J/min]
Qr mnozstvi teplaigstoupené do stavebnich konstrukci salanim [J/min]
& povrchové plocha konstrukce fm
o sowinitel prestupu tepla [W/MmK]
Oy teplota plynu v prostoru [°C]
Ok povrchova teplota konstrukce [°C]
o)) polohovy faktor
&m povrchova emisivita prvku
& emisivita pozaru
o Stephan-Boltzmanova konstanta = 5,67 * 10° [W/m? K*|
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Kapitola 3: Ochrana ocelové konstrukce chlazeninkimky pozaru

Teplo, které konstrukcefipme, musi byt menSi nebo rovno teplu, které claiiadi
kapalina z konstrukce odebere, rovnici se stanodhbta tepelné energie odebrané vodou a
kolik tepla mize konstrukce akumulovatigachovani jeji pozarni odolnosti.

Qo = Q1+ Q2 + Q3 [J/min] (3.2.9)

kde

Qo je mnozstvi tepla pibné odvést z konstrukci [J/min]

Q1 mnoZstvi tepla péebné k okati vody na teplotu varu [J/min]

Q2 mnozstvi tepla sptgbovaného ke zéné skupenstvi [J/min]

Q3 mnozstvi tepla které e konstrukce pojmout, neZz doséhnéitérteploty

(nag. teploty meznich stay [J/min]

Aby se voda dostala k bodu varu,ijelta dodat mnoZzstvi tepla .

Q1 = ¢y * M(Oyar — 61) [J] (3.2.10)
kde
¢, je meérna tepelna kapacita vody [J/kg]
m hmotnost [kg]
Ovar  teplota varu [°C]

61 teplota dodavané vody [°C]

Energie, ktera je ptgbna ke zrné vody ze skupenstvi kapalného na skupenstvi

plynné, k pevedeni vody na péru se stanovi jako:

Q,=L,=1l,*m []] (3.2.11)
kde
m je hmotnost [Kkg]
Lv merné skupenskeé teplo varu vody [J]
lv merné skupenskeé teplo varu [J/kg]
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Aby nedoslo k deformacim ocelovych konstrukci, &terastanou ip zvySenych

teplotach, musi se teplota konstrukce udrzet podriéckou teplotou.

Q1 = ¢ *M(Opey — 00) /] (3.2.12)
kde
m je  hmotnost [kg]
Ck meérna tepelna kapacita konstrukce [J]

Omez mezni teplota konstrukce [°C]

o pocateini teplota konstrukce [°C]

Zmeény teplot ocelovych konstrukci oviivji jeji materidlové charakteristiky — hustota,
mérné teplo a tepelna vodivost. Hustota oceli se ujeg, = 7850 kg/m. Mérné teplo oceli
se uvaZuje, = 600 J/(kg*K), a to nezavisle na te@aiceli i kdyZ s teplotou vasta. Tepelna
vodivost se uvazujé = 40 W/(m*K). Mechanické vlastnosti — modul prustipmez kluzu a
mez Ungrnosti jsou ovliviovany teplotou. Pro zjednoduSené Wfyose tyto mechanické
vlastnosti pi zvySenych teplotach popisuji redukmi sowiniteli stanovenymi z hodnot

uréenych i 20 °C [22].

E

krp =" (3.2.13)
a

kyo = fne (3.2.14)
fy

kpo = oo (3.2.15)
fy

kde
kep je redukni soginitel pro modul pruznosti [-]
Ky.0 redukni soinitel pro &innou mez kluzu [-]

Kp.o redukni soinitel pro mez Grdrnosti [-]
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Pro ukeni kritické teploty se ip jednoduchém vyptiu pouZziva rezerva v zatizeni

vyjadiend sotinitelem stup® vyuziti, ktery je pi plném vyuZiti péiezu roven redukci

acinné meze kluzu. Navrhova hodnota zatiZzefi(dincich pozaru se stanovi redaukm

souwinitelem danym porrem charakteristickych zatizeni konstrukce, kteme Ipro

zjednoduseni vypii pro ocelové konstrukce uvaZzovgt = 0,65. Z nasledujicich vztalpak

Ize ukit redulkéni soinitel meze kluzu a nésledo¥rodvodit kritickou teplotu konstrukce

[22].

kde

to Je

Ny
Efig

Riid,0

Efiq

o = lyg = = (3.2.16)
fid,o

kye * Rriao = Ngi * Efig (3.2.17)

stupé vyuziti [-]

redukni sowinitel pro mez kluzu [-]
redukéni sowinitel zatizeni [-]

navrhova hodnotadiinkt zatizeni za pozéaru

navrhova hodnota Gnosnosti prvku za poZafase nula

3.3 Dodani vody

MnoZstvi vody, které lze pouZzit pro vyfsi zvySovani pozarni odolnosti konstrukci se

stanovi experimentalnim grenim. Musi se brat v Uvahu rozmdist sprinklerovych hlavic

kolem konstrukce, tlak dodavky vody, typ sprinkkgroh hlavic a mnoho dalSich aspiekt

V ramci zkousky se stanovuje mnozstvi vody stékajickonstrukci, ktera je svedena Zlabem

umisgnym pod konstrukci do zachytné nadoby a poté jeipamsa voda zvazena [20].
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4 Modelovani pozam

Modely poZaru rozélujeme na modely fyzikalni a na modely matemati¢kgéikalni modely
jsou experimenty, které napodobuji realné chovadapl. Matematické modely se rehagi
na pravdpodobnostni a deterministické. Deterministické nipdpopisuji pozar jako
fyzikalni a chemicky &. Déli se na zonové a CFD modely. Tyto modely jsou Zzahy na
podobnych principech vygtu — rozaluji se na vypoetni oblasti (kontrolni objemy) [23].

4.1 Zénové modely

Prostor @i pozaru lze roz#lit do dvou z6n — vrstev. Principem zdénovych mddég
numerickéieSeni rozvoje teploty plynv ¢ase integraci ok¥gjnych diferencialnich rovnic,
které vyjaduji zachovani hmoty v kazdé vrgtpozarniho useku [24]. Dvouzonovy model Ize
predpokladat p lokalizovaném poZaru ai@d celkovym vzplanutim —tedpoklad dvou
teplotnich vrstev. Teplotni vrstvy sé€lidna spodni studenou a horni horkou vrstvu. Horni
vrstva se postuginzaliiva proudem zplodin od pozaru. Po celkovém vzpliamagtava model

jednozonovy a je zaloZen néeppokladu jedné teploty v celém prostoru [23], [24]

4.2 CFD modely

CFD modely jsou zaloZeny na algoritmech prmidekutin v prostoru. Vypttova oblast pro
CFD modely je rozélena do trojrozrérnych kontrolnich oblasti, které vyt vypasetni
sit. V kazdé biice jsou pakieSeny stavové rovnice, rovnice zachovani energieotyy
chemickych latek a zachovani hybnosti. U wtpozalezi na hrubosti vygetni sit a na
mnozstvi buik, kterych mohou byt i miliony. Modely pak jsou gi& méné nar@&né a maji i
stejné pozadavky na hardware a dobu trvani &ypd&FD programy jsou schopny simulovat

Ucinky pozaru, pohyb kade v prostoru, $&ni plamene, skré&pi systémy a dalSi [23].

Program FDS Fire Dinamic Simulator, ktery je poahi v této praci, je zaloZen na
pohybu tekutin nizkych rychlosti pomoci Navier-S&slovych rovnic. Je navrZzenyagaevsim
pro reSeni pohybu kde a tepla. Zadani do programuigsi pomoci vstupniho textoveho

souboru ve zdrojovém kodu [23].
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5 Cile prace

Prace owii U¢innost sprinklerového #e&eni pro zaji&ni pozarni odolnosti ocelovych
konstrukci. Bude fedstavena a shrnuta problematika haSeni pomocilnétab hasicich
zaizeni, pedevSim sprinklér a popsany &inky vody na chlazeni konstrukcitipravi se
analyticky model chlazenitihradového nosniku, ktery dokdZze schopnost spriokého
zaizeni chladit ocelovy fhradovy nosnik a zajisti jeho poZarni odolnostytvgienim
modelu v programu FDS se &V schopnost chlazeni ocelové konstrukce sprinkbenyoci
pokratilého numerického modelu. Studie citlivosti ukajak parametry sprinklé@rovliviuji

chlazeni konstrukce.
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6 Analyticky model chlazeni ocelového nosniku

6.1 Popis prostoru a posuzované konstrukce

6.1.1 Prostor

Pro giklad vypditu pozarni odolnosti ocelovéhdilpradového nosniku byla navrzena fiktivni
skladovaci hala pro skladovani PE lahvi. Hala nzEnéoy 28 m x 72 m a celkova plocha
skladu je 2016 f Jedna se o regalové skladovani, s maximalni ekéad vyskou 5 m. Hala
je vV. SPB a pozarni zatizeni je 620,34 Kgiiz piiloha 1. Ste$ni konstrukce haly je
tvoiena ocelovym ifshradovym nosnikem, ktery je podep ocelovymi sloupy. Osové

vzdalenosti jednotlivychifhradovych nosnikjsou 9 m.

Pozarni vySka je 0 m, konstkrk vysSka je 9,84 m. &by a steSni plas tvori

sendvéové panely s mineralni vatou.

6.1.2 Konstrukce

Prihradovy nosnik ma roZp 28 m. Konstrukce nosniku je tema zttvercovych a
obdélnikovych uzaenych pitiiezi valcovanych za tepla z oceltidy S355. Geometrie

nosniku je na obr. 1¥ tab. 3 jsou navrzené profilyimradového nosniku.

Y/ﬁ“ﬂpz/j )

D1 p2 | D2 bz | D2 D1

2320 |
3600

D1 D1

1
2800 | 2800 | 2800 | 2800 | 2800 | 2800 | 2800 | 2800 | 2800 | 2800
28000

Obrézek 10: Geometriefiradového nosniku
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Tabulka 3: Navrzené pmery prihradového nosniku

Ozna‘eni prutu Primer
P1 TR 100x100x8,0
P2 TR 100x100x8,0
D1 TR 100x50x5,0
D2 TR 80x40x5,0

6.2 Prabéh pozaru

6.2.1 Software

Pribéh pozaru v pozarnim Useku a vyvoj teplot v ocelkeéstrukci byl vypgitan pomoci
programu Ozone (verze 2.2, vydano spotesti ArcelorMittal), ktery péitd vyvoj teploty
plyna pii pozaru a dokaze vyhodnotit pozarni odolnost jeldisbych ocelovych pruk

Vypocet je zaloZzen na jedno nebo dvou zénovém modelu [25

6.2.2 Okrajové podminky

Pro vyp@et pmibchu pozaru museli byt do programu zadany geometmpa@metry haly,

materialy stn a stechy.
- Roznery prostoru jsou 28 m x 72m

- S=2016M

Dale byly zadany charakteristiky poZaru
- Rychlost rozvoje pozaru — rychla
t- =150 s
- Nebezpéi vzniku pozaru — gedni
- Maximalni rychlost uvalovéni tepla

RHRnax= 4 320 kW/m — plastové lahve do vySky 4,6 m
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- Charakteristické pozarni zatizeni

Hu= 44,44 MJ/kg

- Hustota pozarniho zatizeni

Mnozstvi halaveho materialu v pozarnim useku

Mk=pn* S = 620,34 * 2 016 = 1 250 605,44

Chrarené pozarni zatizeni

V=

1,0

Qrk= Mk* Hu* =1 250 605,44 * 44,44 * 1,0 = 55 576 905,VB

fk — ——
q A

Qrk :55576905,75 = 27 568 MJ/fﬁ

fi 2016

6.2.3 Rychlost uvoliovani tepla

Rychlost uvaohovani tepla (RHR) je popsana na Obrazek 11. Maximdyolréné teplo je

5 435 MW. Podle grafu poZzar nedosahne ustalenéfenha v 369. min pozarigchazi do

faze chladnuti, ktera trva 105 min, do 474. mirveplanuti. Maximalni plocha poZaru je 150

m?, kterych poZar dosahne ve 42. min.

Chyba! Nenalezen zdroj odkaa.

7000

6000

e RHR

d \

ped \

_— \

0

30

60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510

€as t [min]

Obrézek 11: Pibeh rychlosti uvatovani tepla v pozarnim Gseku skladu

29



Kapitola 6: Analyticky model chlazeni ocelového midsi

6.2.4 Teplota plynu

Pribéh teploty plynu v pozarnim Useku je znazorma Obrazek 12. Jedna se o dvouzénovy
model. Na grafu je znazafna teplota horni a spodni vrstvy. Ve 41. min pgd@chazi

z dvouzonového na jednozonovy. V tondase nastane flashover efekt a teplota ve 42. min je
1003 °C. Ve 120. min dosahne teploty 2 209 °C.

2500 I I I
Teplota horni vrstvy

2000 [ === Teplota spodni vrstvy /
O 1500 /
<.}
8
[9)
& 1000 /
[t

500
0 -—-(_-2—-----""
0 15 30 45 60 75 90 105 120 135
€as t [min]

Obrazek 12: Rozvoj teploty plynu v pozarnim Useku
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6.3 Teplota ocelové konstrukce

Teplota konstrukce byla vyptena pomoci programu OzoneiiB$h teploty je zndzo®n na
Obrazek 13. Ve 46. min prvek dosahne teploty 862 °C

2500 ; ; ;
Teplota horni vrstvy plynu
2000 He == Teplota oceli /
9 1500 /
=)
8
K]
& 1000
[t
/
/
)]
500 4
’I
/ PR
"
e Cla
0 15 30 45 60 75 90 105 120 135

€as t [min]

Obrazek 13: Vyvoj teploty ocelové konstrukce vskdsti na teplat horni vrstvy plynu

6.3.1 Pozarni odolnost konstrukce

Vzhledem k V. SPB pozarniho Useku, kde gdrpdovy nosnik nachazi, ma byt pozarni
odolnost konstrukce, ktera zajige stabilitu objektu, R45.

Stanoveni kritické teploty dolniho pastinmadového nosniku TR 100x100x8,0

A=2288*16G mn?
f,= 355 MPa

Neq = 593,1 kN
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Navrhova odolnost tazeneho prviily rq Musi byt ¥tSi nebo rovna nezipobici sila za

bézné teploty v prvkiNg4 redukovana sdiinitelem zatiZzeniy;, pro tento piklad byla pouzita

jeho zjednodusSena hodnata= 0,65.
Ned,i = Ned ™ 71
Negs = 593,1 * 0,65
Neg.i = 385,515 kN
Ni,0,Rd > Ned i

Ky.o * Nrd> Negf

Stanoveni reduiniho sodinitele pro mez kluzukyymn ke stanoveni kritické

teploty €a max

Ngayri  Ngafi

Npg A*fyq

ky,@,min -

) ~ 385,515
yOmin = 2,88 x 1073 * 355 103

ky‘g,min = 0, 377 — 0a’max = 639 OC

Stanoveni kritické teploty dolniho pastilwadového nosniku TR 100x50x8,0

A=1,37* 16 mn? Ned,i = Ned * 1
fy = 355 MPa Neq = 248,34 * 0,65
NEd = 248,34 kN NEd’ﬁ = 161,42 kN

Nii,0,rd > Ned. i
Ky.o * Nrd> Ned i

Neafi _ NEedrfi

NRa A*fyq

ky,@,min -

y _ 161,42
y.@min =4 37 %1073 * 355 * 103

ky‘g’min = 0, 331 — Ha,max =654 °C
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Stanoveni kritické teploty dolniho péastihmadového nosniku TR 80x40x5,0

A=1,07* 16 mn? Nea i = Ned * #1
fy = 355 MPa Neqsi = 29,75 * 0,65
Neq = 29,75 kN Negsi = 19,34 KN

Nsi 0,.rd > Ned i
Ky.o * Nrd> Negf

k ~ _ Neari _ Neari
y,6,min Nra A*fya

. ~ 19,34
YoMt 71,07 x 1073 * 355 103

ky‘g,min = 0, 051 g 0a’max = 955 OC

Nejnizsi kritickou teplotu dosahne dolni pathpadového nosniku. Kriticka teplota, kdy
ztrati svou Unosnost, je 639 °C, to je ve 44. noddou. Pro spkni poZzadované pozarni
odolnosti R45 jeteba udrzet teplotu oceli na te@lanax 639°C, kdy nedochazi ke zrat

anosnosti konstrukce. Teplota konstrukce ve 45.jeif87 °C.

6.4 Navrh sprinklerovych hlavic

Navrh sprinklerového z&zeni do skladovaci haly je pod&SN EN 12845. Nejedn& se o

navrh aplny, ale pouze o navrzeni rozgrssprinklerovych hlavic a pozadavky na n

Podle pilohy B této normy je wen materidlovy saiinitel cislo 3 (skladovani
negnénych plast) a kategorie skladovani lll a tedy pozarni Usekgazen doitidy velkého
nebezpél skladovani HHS3. Zysob skladovani je ST2, tedy regalové skladovangéjaon

jiné pozadavky na sprinklery nez undistsprinkletfi pod stropem/s¢chou.

Navrhovéa intenzita dodavky vody je 17,5 mm/migjnta plocha je 260 fn Pro
zarizeni bez regalovych sprinkiema byt tlak v nejvy$Sim navrhovém kogokud je plocha
chraréna jednim sprinklerem 64pq = 1,25 bar. K faktor je K115.
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Kapitola 6: Analyticky model chlazeni ocelového midsi

Umiseni sprinklerovych hlavic je podisni konstrukci v max. vzdalenosti 0,45 m.
Sprinklery mohou byt vzdalené max. 3,7 m od seldestn mohou byt vzdaleny 1,85 m a
zaroveh nesngji byt mezi sebou vzdaleny m&émez 2 m a museji byt nainstalovany ve
vzdalenosti 0,6 m odifhradového nosniku. Rozmiet sprinklerovych hlavic je na Obrazek
14.
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Obrazek 14: Rozmisti sprinklerovych hlavic ve skladovaci hale
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Kapitola 6: Analyticky model chlazeni ocelového midsi

6.5 Chlazeni konstrukce

6.5.1 Mnozstvi tepla prestoupeného do konstrukce

Pro vypa@et tepla, které konstrukceipradového nosniku absorbuje odégiu tepelného

namahani, do 45. min pozaru je vyfiana pomoci vztah

QC = Sk * 0((9g — Hk)
Q. = 36,5 % 25 * (1 154,08 — 737,35) = 2990 205 W = 2,99 MW
Q. =5224462 W = 5,22 MW

Qr =@ * Em * Ef *o [(9.9 + 273)4_(9" + 273)4] * Sk

Q-=10%0,7%08x567 %1078« [(1154,08 —273)* — (737,35 — 273)*] * 36,5
Q,=18096 763 W = 18,09 MW

Qr =Q:+0Qr
Qx = 5,22+ 18,09
Qr = 23,31 MW

S, =28%01%4 + 2%142%01%4 + 2x3,64%0,3 + 4%3,98%0,3 + 44,360,224
S, = 36,5 m?

Kde je
S [m?] - povrch konstrukce
o = 25 W/nf K - sowinitel prestupu tepla
fg=1154,08 °C - teplota plynu v prostoru
k=737 °C - povrchova teplota konstrukce
=10 - polohovy faktor
em=0,7 - povrchova emisivita prvku
g =0,8 - emisivita pozZaru
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Kapitola 6: Analyticky model chlazeni ocelového midsi

o=5,67 * 10° W/m? K* - Stephan — Boltzmanova konstanta
Qc [W] - mnoZstvi teplaiestoupeného do konstrukce p¥niin
Qr [W] - mnozstvi teplai@stoupeného do konstrukce salanim

Na Chyba! Nenalezen zdroj odkas. je zndzor#ino, jak se stoupajici teplotou prostoru

stoupa teplota konstrukce. Do 45. min pozaru kakst Fijme 23,31 MW, kdy je teplota
konstrukce 737 °C a teplota plynu je 1 154 °C. dgpkonstrukce vSak nesmielraiit 639

°C, coz je mezni hodnota, kdy si konstrukce zaché@&&oji Unosnost.

Teplo Q [MW]

25

20

15

10

=Teplo prijaté /

konstrukci

/
0 5 10 15 20 25 30 35 40 45 50
Cas t [min]

Obrazek 15: Teplo absorbované konstrukci
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Kapitola 6: Analyticky model chlazeni ocelového midsi

6.5.2 Minimalni nutna dodavka vody

Hmotnost vody, které je nutné dodat konstrukci, abgresahla utfenou teplotu, Ize odvodit

ze vztal:

Qodveas = Q1 + Q3 (W]
Q1 = ¢y *M(Bygr — 6,) [W]
Q=L,=L*m [W]

Z toho vyplyva

m= Qodvedené [kg]
Cy * (Qvar - 91) + lv

V rdmci bezpeénosti bylo uvazovano, Ze teplota konstrukceialkmsi 500 °C. Je
tieba ukit kolik tepla je nutné odvést z konstrukce od det®y min, kdy pesahne teplotu
500 °C, do doby 45 min.

Q. = Sy * a(eg —0y)
Q. = 36,5 * 25 * (737 — 500)
Q. =216262W

Qr = &y + &+ 0 (8, + 273) =(6, + 273)*| * 5
0, =1%0,7%0,8%567 * 10~8 % [(737 + 273)*—(500 + 273)*] * 36,5
Q, = 792 214 W

Qoavedens = Q¢ + Qr
Qodavedens = 216 262 + 792 214

Qodvedens = 1008476 W
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Kapitola 6: Analyticky model chlazeni ocelového midsi

m= Qodvedené

Cy * (Qvar - 91) + lv
_ 100476

™= 4180 = (100 — 10) + 2 257

m=2,66kg/s

Kde je
S&=36,5nt - povrch konstrukce
o = 25 W/nf K - sowinitel prestupu tepla
Og= 1154 °C - teplota plynu v prostoru
k=737 °C - povrchova teplota konstrikce
®=1,0 - polohovy faktor
em=0,7 - povrchova emisivita prvku
g =0,8 - emisivita pozaru

o =5,67 * 10° W/m? K*
¢, = 4180 kJ/kg

Bvar = 100 °C

6, =10 °C

lv= 2257 kJ/kg

- Stephan — Boltzmanova konstanta

- #rna tepelna kapacita vody
- teplota varu vody
- teplota dodavané vody

- @rné skupenské teplo varu vody

Qc [W] - mnoZstvi teplai@stoupeného do konstrukce p¥ptin
Qr [W] - mnoZstvi teplai@stoupeného do konstrukce salanim
Qodvedend W] - teplo potebné odvést z konstrukce

m [kg] - hmotnost vody

Aby bylo dosazeno pozadované teploty, je nutno d&dastrukci 2,66 kg vody za 1
sekundu. Je — li pt#ba dodavat vodu 4 min (42. min az 45. min) musiocsia dodavat 240 s.
Aby teplota konstrukcetstala poZzadovanych 500 °C, musi byt na konstruii&een dodano
638,4 kg vody.
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6.5.3 Teplo odvedené z konstrukce

MnoZstvi vody, kterd je dodavana nidhpadovy nosnik bylafpvzata z ré‘eni na konstrukci
piihradového nosniku dlouhém 6 m. Byl skndypo dobu 5 minut a bylo natieno 38,863 kg
vody. ZkuSebni tlak v tomtoripact byl 2 bar [20]. Vzhledem k délceipradového nosniku
6 m bylo na 1 m nosniku dodéano 6,5 kg vody za 5 marl min tedy 1,3 kg vody.

Aktivacni teplota sprinkler by navrzena na 79 °C. Sprinklerové&izani se tedy spusti
ve 14 min od vzniku pozaru, kdy je teplota konsteul89 °C. Je — li uvazovana rezerva
spuséni sprinklefi 5 min, tedy v 19 min poZzaru, je teplota konstrulgz °C. 100 °C
konstrukce dosahne v 24. min. Teplo, které je scagmda odvést do 45. min z konstrukce je

vypoctena podle vztah

Ql =Cy* m/t * (ekonstrukce nebo varu ~— 81) [W]
Q;=L,=1l,*m/t [W]
Qodveas = Q1 + Q3 [W]

Kde je
¢y = 4180 kJ/kg - #rna tepelna kapacita vody
Ovary = 100 °C - teplota varu vody
Oxonstrukce [°C] - teplota konstrukcered dosazenim 100 °C
0, =10 °C - teplota dodavané vody
lv=2257 kJ/kg - @rné skupenské teplo varu vody
t=60s <as (1,3 | vody dodaného za 1 min)
Q [W] - mnozstvi tepla odebranéhoretiem
Q2 [W] - mnozstvi tepla odebranéhtep¥nou skupenstvi
Qodvedend W] - teplo potebné odvést z konstrukce
m [kg] - hmotnost vody
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Kapitola 6: Analyticky model chlazeni ocelového midsi

Do 24 min, kdy je teplota konstrukce pod 100 °Glytdodem varu vody, tepelna

energie odebirana vodou se wjd pouze rovnici pro dbv vody. Rovnice pro odebrani

energie pdebné ke zriné skupenstvi vstupuje do vyfto aZz i teplo€ konstrukce 100°C a

vice. Tepelnou energiirpvzatou vodou z konstrukce popisuje Obrazek 16.

40 I | I |
Teplo pfijaté konstrukci p
35 | y
=== Teplo odvedené vodou ,’
30 ’/
11,85 MW ’I
E‘ 25 ,r"
: / /
o 20 ,
% 1,4' /
()
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’
. /
‘ /
10 ,‘
/
’
5 Y dia —
v
//
0
0 5 10 15 20 25 30 35 40 45 50
Cas t [min]

Obrazek 16: Rozdil tepla absorbovaného konstrultepk odebraného vodou

Z grafu na Obrazek 16 lIze &igt, Ze teplo odvedené vodou je vysSi nez teplo

konstrukci pijaté. Teplo pijaté konstrukci je 23,31 MW a teplo, které je vathopna zé&as

45 min z konstrukce odebrat je 32, 3

MW. Ve 24. oy voda zéne nenit své skupenstvi,

voda pojme vice energie nez je schopna konstrukeenalovat. V této chvili teplota

konstrukce pestane stoupat a&® klesat. R teplot 500 °C, ktera je dosazena ve 43. min, je
teplo @ijaté konstrukci 11,85 MW. Voda je schopna do tohédsu odebrat 30,9 MW.

Spireni podminky, Ze teplo odvedené z konstrukce &iiy nez teplo fijaté konstrukci je

tedy splrna.
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Kapitola 7: Numericky model chlazeni ocelového rikign

7 Numericky model chlazeni ocelového nosniku

7.1 Software

Chlazeni pihradového nosniku pomoci sprinkidrylo simulovano CFD modelem. V modelu

byla zkoumana dinnost chlazeni vodou dopadajici na konstrukci.

Pro CFD model byl pouzit vygetni program FDS Fire Dynamic Simulator (verze
6.0.1). Pro modelaci prostoru a vyteai zdrojového textového souboru byl vyuzit program
Pyrosim 2014.3, ktery byl pouzit i k tvarbvystupi. Vizualizace a grafické vystupy byly

vytvoieny programem Smokewiew.

Program FDS je zaloZen na principu dynamického gioiutekutin (CFD programy) —
kout, plynné zplodiny hieni, které se pohybuji diky tepelny@&inkam pozaru. Pro tuto praci
byla vyuZzita schopnost programu teploty v prostaransport tepla progdim a salanim a

schopnost modelace sprinklerového skra23].

7.2 Popis modelu

Modelovani v programu FDS je zjednoduSenéuwdu velké narénosti programu na
vypccet, ¢as a vypoetni techniku. Model @myslové haly, popisujéast pozarniho Useku.
Jednd se oast haly okolo fihradového nosniku umésigho ve vnitnim poli haly, na obr. 12
a obr. 13 je vyzn#nacervert. Pidorysna plocha modelovaného prostoru je 14 m x 8 m,

vySka objektu je 9,8 m.
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Obrazek 17: Rdoryscasti haly modelovany programem FDS
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Obrazek 18Rez halou modelovanou programem FDS
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Kapitola 7: Numericky model chlazeni ocelového rikgn

7.2.1 Pozarni scénd

Jednd se o simulaci pozéru ve skladové hale, wé ks skladuji polyethylenové lahve na
paletach. BIlizSi popisc¢élu a konstrukce haly je wipze 1 a v kap. 5. Hlavnim cilem je
zZjisténi vyvoje tepot konstrukcefimradového nosniku. V modelu byly pozity dva pokarn

scénée:
- Vyvoj teplot bez pouZiti sprinklerovéhoizzeni

- Vyvoj teplot s pouzitim sprinklerovéhoizzeni

Obrazek 19: Modelovy prostor
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Kapitola 7: Numericky model chlazeni ocelového rikign

7.2.2 Okrajové podminky

Patateni teplota: 20 °C

Modelovy prostor: Podlaha — inertni
Strop — inertni
Levéa stna — inertni
Prav4 siha — zrcadlo (osova so@dmost)
Zadni a pedni séna — oteveny prostor (nahrazuje velky prostor
haly) a umo#uje piivod vzduchu

Ptihradovy nosnik a sloup: ocel

Velikost burgk vypatetni sit je 40 mm, pouze okolotiniradového nosniku je velikost bikn

10 mm, viz obr. 15.

Obrazek 20: Vypietni s’ pokryvajici modelovany prostor
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Kapitola 7: Numericky model chlazeni ocelového rikgn

7.2.3 Teplota konstrukce

V modelovém prostoru je umésio 10 ngficich bodi na ocelové konstrukci. Jsou vzdaleny
2,8 m od sebe na osgilradového nosniku. &lena je teplota na spodni hé&aacelového
uzaweneho piifezu. Na Obrazek 21 je zobrazeno ugmistréticich bodi. Na spodni pasnici

piihradového nosniku je 5dticich bodi dalSich 5 je uprogd kazdé diagonaly.

Pfi méteni povrchové teploty ocelové konstrukce byla p@uZunkce ,WALL
TEMPERATURE". Museji byt vzdy na povrchu konstrukdero funkci je iteba uéit

smerovou orientaci bodu, které museji byt orientovamgrem do konstrukce [23].

Obrazek 21: Rozmisti mericich bodi v modelovaném prostoru
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Kapitola 7: Numericky model chlazeni ocelového rikgn

7.2.4 Sprinklerové zarizeni

V modelovém prostoru byly pouzity klasické zaémé sprinklerové hlavice. Byly dodrzeny
pozadavky na sprinklerovou ochranu dISN EN 12 845. Navrh sprinkkempro tuto halu je
v kap. 5. Umisini sprinklei je 1,4 m od osyifhradového nosniku a jsou ungisg po obou
stranach nosniku. Sprinklery byly v modelu definoyéakto:

- Oteviraci teplota 79 °C

- K faktor 115
- Operani tlak 1,25
- Rychlost 8,75

- Uhel vodniho kuzele 60° — 75°

- Velikost kapek 2 mm

7.2.5 Modelovy poZzar

V numerickém modelu bylo poZarni zatizeni definav@tochou salajici teplo, ktera je po
celé podlahové ploSe modelu. Rychlost teekni tepla byla zadana podle RHR v§igmého

pomoci programu Ozone tquichozi kapitoly.

Délka vypdtu byla nastavena podéasu poZzadované pozZarni odolnosti konstrukce na
45 min. Maximalni RHR je nadefinovano tedy hodnot@u45 min piibéhu pozaru coz je
78,3 MW.

g0 || =——RHR

RHR [MW]

10 =

—

0 5 10 15 20 30 35 40 45 50

. 25
Cas t [min]

Obrazek 22: Pibeh RHR pro modelovy poZar
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Do vypatu byl pribéh poZzaru zadan vykonem poZaru, ktery je vztaZzenynes&r
stvereni plochy, pomoci zapisHRRPUAKW/m?. RHR tedy bylo pepaitano:

RHR 78300

HRRPUA = 112

= 699 kW /m?

Kde je
RHR rychlost uvalovani tepla

S plocha oblasti salavé plochy zadana v mettaaresnich

Kiivka je pak popséna v zavislosti gaseT a pongru F k maximalnimu vykonu.
Maximalni hodnota po#mu je F = 1. Nastaveni fibéhu uvohovani tepla je popsano
v Tabulka 1Cas je zadavan v sekundach.

Tabulka 4: Nastaveni pbehu uvoliovani tepla modelového pozéaru

Cas [s] Pomer ku max. vykonu
0 0,01
420 0,02
840 0,08
1260 0,18
1680 0,32
2100 0,51
2520 0,73
2700 1,0
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7.3 Rozvoj teplot v konstrukci

Pro zjiseni teplot v konstrukci fohradového nosnikutip skrageni sprinklery byl nejprve
namodelovan numericky model bez skidipsprinklery pro ufeni rozvoje tepla v konstrukci

bez chlazeni.

V Tabulka 5 jsou je vigt pribéh teplot gihradového nosniku bez skigyb sprinklery.
Maximalni teplota ve 45. min je na spodni pasnif & 420 °C. Byla nattena v ndticim

bodt 2 umisénym 5,6 m od levé &by modelové haly.

Tabulka 5: Teploty fihradového nosniku bez chlazeni

Cas 10 min 20 min 30 min 40 min 45 min
WT1 38 79 171 228 480
WT2 38 76 269 292 505
WT3 33 74 175 312 457
WT4 41 86 167 278 475
WT5 32 92 136 226 438
WT6 37 70 128 234 418
WT7 32 75 196 273 493
WT8 36 79 131 221 405
WT9 29 82 125 248 456
WT10 32 73 132 218 421
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Ve druhém pozarnim scéindyl zjiStovan vyvoj teplot fihradového nosnikuip
skragni sprinkery. Prvni sprinklerova hlavice se dgeev 901. s a je to hlavice uniisé u
stny haly. Teplota vody dodavané ze sprinklgr 20 °C. V Tabulka 6 je vid prabeh teplot

oceli pihradového nosniku chlazeného pomoci skrapprinklet.

Tabulka 6: Teploty oceliffhradového nosniku chlazeném vodou

Cas 10 min 20 min 30 min 40 min 45 min
WT1 39 37 63 93 104
WT2 38 35 80 140 188
WT3 37 38 87 119 132
WT4 34 22 62 119 126
WT5 33 36 60 87 122
WT6 34 31 55 98 131
WT7 31 42 88 113 168
WT8 35 34 64 96 142
WT9 30 36 76 82 138
WT10 32 33 65 81 132

Na Obrazek 23 je vid model prostoru, kdyz se v 901. s d&\prvni sprinkler (vlevo) a

model @i skragni vSemi sprinklerovymi hlavicemi. VSechny hlaveeotevou v 1 017. s.

HRR: 24.6 MY,
Titne: 16605

HRR: 7.6 MW,
Time: 907.2

Obrazek 23: Oteeni prvniho sprinkleru (vlevo) a ot@ni vSech sprinklerovych hlavic (vpravo)
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V grafu na Obrazek 24 je it vyvoj teplot v druhém gficim bod v pozarnim
scéndi bez pouziti sprinkldra pozarnim scémnidse sprinklery. Na grafu jeretelre vidét, jak
pii otevfeni sprinklerovych hlavic teplota konstrukce klegris8 °C na 24 °C. Dodavani vody
také vyrazg snizuje rychlost rozvoje teploty v konstrukci.

NejvysSi teplota konstrukce dosazena bez pouzithidpri je ve 44 min a je to

v v s

505 °C. Nejvyssi teplota dosazetii gkragni sprinklery je 188 °C.
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Obrazek 24: Srovnani teplot ocelového nosniku ez skrapnim sprinklery
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Kapitola 8: Studie chlazeni ocelové konstrukce pcn@D modelu

8 Studie chlazeni ocelové konstrukce pomoci CFD

modelu

8.1 Popis modelu

Pokrasily numericky model je vytvien v FDS programu. dihnost chlazeni konstrukce
sprinklery Ize ovlivnit parametry sprinkleru. Za#dttEmi parametry sprinkleru jsou oteviraci
teplota hlavice, velikost kapek a intenzita dodawkydy. V pokra&ilych numerickych

modelech jsou tytaitparametry sledovany a je porovnan vyvoj teplaloeé konstrukce.

Je vymodelovana pozarni komora, ktera maiwhitoznery 5 m x 4 m a vysoka je
4 m. Uprosted mistnosti ve vySce 2,9 m je ocelova konstrukéaduch je do mistnosti
piivadén wétracimi otvory vysokymi 0,4 m, dlouhymi 5 m, ktejsou nad podlahou.
V mistnosti jsou umishy dva sprinklery, jsou vzdaleny 1,5 m od osy oeél&onstrukce.

Padorys arez pozarni komory je na Obrazek 25.

S, j 5 s —
. =
[ 1 g
= [ ] é é g g
& &
s,
I S]1 | [E—

Obrazek 25: Rdorys pozarni komory (vlevo) a svigéz pozarni komorou (vpravo)

Body nefici teplotu konstrukce jsou umdaly na spodni str&nocelového nosniku.
M¢tici body jsou zadany funkci ,WALL TEMPERATURE" a jenistn uprosted nosniku
na jeho spodni strénHordk simulujici pozéar je velikostifdwné palety (1,2 m x 0,8m).
Vykon horaku je zadany 500 kW7m
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8.1.1 Pozarni scén#

V modelu je simulovan pozéar pod ocelovou konstrukitiak, ktery pozar simuluje je
umiseén uprosted mistnosti. V pozarni korf® je sprinklerové hasici daeni, které se
aktivuje @i dosazeni witych teplot a zé&ne skrapt a chladit ocelovou konstrukci. Bylo
vytvoreno celkem 8 mode| ve kterych se kombinujiizné parametry sprinklér Jedna

simulace trvala 15 min. Modelovy prostor je na Qbka26.

Obrazek 26: Modelovy prostor

8.1.2 Okrajové podminky
Patateni teplota: 20 °C
Modelovy prostor: Podlaha — inertni
Strop — inertni
Seny — inertni
Otvory — simuluji fivod vzduchu do mistnosti

Vypocetni st Velikost burk 10 mm, celkem 103 040 bl
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8.1.3 Sprinklerova ochrana

Zkoumany jsou it dalezité aspekty, které oviiwji funkci sprinkleti. Jsou to jmenovita
oteviraci teplota sprinkerovych hlavic, velikosipklt a intenzita dodavky vody (K faktor).

Kombinace jsou v Tabulka 7.

Tabulka 7: Kombinace zadanych paranietprinklet:

Oteviraci | Velikost
teplota kapek K faktor
[°C] [mm]

57

1 80
115

68

57

3 80
115

Jako dalSi byl porovnavan rozvoj teplotyi paznych jmenovitych oteviracich teplotach

sprinklerovych hlavic. Kombinace jsou v Tabulka 8.

Tabulka 8: Kombinace paramétpri zadani oteviracich teplot sprinklerovych hlavic

Oteviraci | Velikost
teplota kapek K faktor
[°C] [mm]
57
68 1 80
79
DalSi definice sprinklérv modelu:
- Operani tlak 1,0
- Rychlost 8,75
- Unhel vodniho kuzele 60° — 75°
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Kapitola 8: Studie chlazeni ocelové konstrukce pcn@D modelu

8.2 Vliv mnozstvi vody a velikosti kapek

Ve vypcaitu byl feSeny vliv dodavaneé vody a velikosti kapek na teplamnstrukce pomoci
K faktoru 57, 80 a 115 a velikosti kapek 1 mm aB pii jmenovité oteviraci teplst68 °C,
ktera je nejbzngjSi. Sprinklerové zdzeni se spusti v 50. s simulace, viz Obrazek 27.
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Obrazek 27: Spuéti sprinklet: v simulaci

Pri velikosti kapek 1 mm je nejvysSi teplota konstrelke 206 °C. Na grafu na Obrazek
28 je vidkt, Ze nejefektivaji byla konstrukce chlazena intenzitou dodavky vedy faktorem
80. Teploty konstrukce seipchlazovani drzi mezi 90 °C a 110 °C. Uzitim Kttau 57 se
teploty pohybuji mezi 100 °C a 120 °C. Maji -sflirinklery K faktor 115, po spusti jsou
teploty do 140 °C, ale nasletlge teploty snizi a ustali mezi 110 °C a 120 °C.

Pii velikosti kapek 3 mm nejvysSi teplota konstrukee215 °C. Pib¢h teploty je na
grafu na Obrazek 29. Nejefektijnchladil K faktor 115, kdy se teploty pohybuji d@5 °C
do 125 °C. B K faktoru 80 se teploty pohybuji mezi 120 °C &D1¥. Nejmensi chladici
acinek ma K faktor 50, kdy teplota konstrukaegahne 130 °C.

Rozdil &innosti sprinkledi pii uziti rozdilnych velikosti kapek jeretelre vidét pri
srovnani tepot znazainych v grafech na Obrazek 28 a Obrazek 29. Efel§gvichlazeni je
pii chlazeni menSimi kapkami ne#i pziti kapek ¥tSich. DrobijSi kapky se rychleji dfivayji

a odpawuji a tim urychluji ochlazeni konstrukce.
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Obrézek 28: Teploty konstrukce ovimé intenzitou dodavky vodyi gpuseni sprinklet: v 68 °C a
velikosti kapek 1 mm
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Obrazek 29: Teploty konstrukce ovimé intenzitou dodavky vodyi gpuseni sprinklet: v 68 °C a
velikosti kapek 3 mm
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8.3 Ovlivnéni teplot konstrukce ¢asem spusini sprinklera

Cas spu@ni sprinklefi zavisi na jmenovité oteviraci teplosprinklerovych hlavic. Byly
zadany i oteviraci teploty: 57 °C, 68 °C a 79 °C. Velikdsipek byla zadana 1 mm a
K faktor 80. Z graf na Obrazek 30 a Obrazek 31 jejmé, Ze teplota konstrukce se jinak
rozviji pouze ped spudnim sprinkleti. JelikoZ se ostatni parametry sprinklereliSi a

rozdilna je pouze jmenovita oteviraci teplot&ase 90 s jsou jiztkky teplot konstrukce
relativré sjednocené.

220
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Obrazek 30: Teploty konstrukce ovime oteveni sprinklerovych hlavic
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Obrazek 31:Detail teplot konstrukce ovidmych otexenim sprinklerovych hlavic
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9 Shrnuti

Prace ukazuje, za jakych podminekz® sprinklerové zdzeni chranit ocelovy ifhradovy

nosnik @ed (Einky pozaru.

Nejprve bylaieSena pozarni odolnost konstrukce analytickymihxyzt@yl pripraven
pozarni scérfave skladovaci hale. Pro popsani pozaru byl pqudigram Ozone. Maximalni
rychlost uvohovani tepla byla vypiena na 5 435 MW. PozZarni odolnost konstrukce byla
45 min. Pozadovana teplota dolniho pasu vaznikstkakce v tomtatase byla 737 °C. Do
konstrukce pestoupi 23,31 MW tepla. Aby byla zafisa pozarni odolnost konstrukce, bylo
stanoveno, Ze voda musi z konstrukce odebrat 0,6t&pd. Od z&tku skrapni konstrukce
voda miZze oltdtim a naslednou zmou na skupenstvi plynné odebrat 32,3 MW. Bylo
prokazano, Ze tepelna energiegioupena do konstrukce z pozaru je menSi, nedwier

voda schopna odebrat. Tim je zaj& poZzadovana pozarni odolnost.

Pomoci numerického CFD modelu vyfeaého v programu FDS bylo ukazano, jak se
vyviji teplota v ocelovémijhradovém nosniku bez a se sprinklerovyrizeaim. Aktiv&ni
teplota sprinklel byla uvazovana 79 °C. Tuto teplotu prvni springlér hlavice dosahla
v 16. min pozaru. Sprinkleroveé izzeni snizi teplotu konstrukce z 58 °C na 24 °Qvy&sSi
teplota konstrukce bez skip sprinklefi by byla 505 °C. B skrdgni sprinklery doséhla
konstrukce 188 °C.

V programu FDS byl vytvien model mistnosti, ve které byly zkoumany rozgtity
chlazeni sprinklery siznymi parametry, které oviiwiji haSeni sprinklerového iaeni,
tj. intenzita dodavky vody (K faktor), velikost dadanych kapek a jmenovité teplota dta
sprinklerovych hlavic. ® velikosti kapek 1 mm nejlépe chladily sprinkles'K faktorem 80 a
nejhife s K faktorem 115. Teplota konstrukci pziti K faktoru 57 se pohybovala v jejich
stredu. Ri velikosti kapek 3 mm nejlépe chladily sprinklesyK faktorem 115 a neitie
s K faktorem 57. Vysledky chlazeni K faktorem 1iBytrelativné podobné Bhem chlazeni
s velikosti kapek 1 mm i 3 mm. S K faktorem 57 &8y tyto rozdily viditel&jSi. Jmenovita
teplota oteveni sprinklerovych hlavic ovlivni pouze teploty lebrukce ped p@&atkem
skragni. Poté se teplota sjednoti a rozvoj teploty vstarkci je stejny u vSecthiitmodeti pro

zkouSeni rozdiluipraznych aktivé&nich teplotach.
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Kapitola 9: Shrnuti

9.1 DalSi otazky v problematice

Bylo by zajimavé rozt tuto problematiku o chlazeni ocelovych konstiugomoci vodni
mlhy, ktera ma jiné vlastnosti nez sprinklerovéizeni. Experimentatnbude teba ovtit a
uréit mnozstvi vody ulpné na konstrukci v zavislosti na parametrech speika velikosti
konstrukce. Experimenty a numerickymi modely lze¢idv zvySeni pozarni odolnosti

ocelovych konstrukci i népmym skragnim konstrukce, pouze ochlazovanim prostoru.
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Priloha 1 — Ueni stupré pozarni bezp€nosti a
pozarniho rizika ifeSené skladovaci haly

Reseny objekt je nadzemni skladovaci hala o doealm 28 m x 72 m. Celkova plocha skladu je
S = 2016 m Prostor ke skladovani je d&n pro PE lahve. Jde o regélové skladovani,
s maximalni skladovaci vyskoucte 5 m. Podle kap. 4.6 normySN 73 0845 bude skupina
provozu skaldu IV - VII a musi byt z netavého konstrukniho systému, coz objekt sipie.

Skupina provozu skladu jedena podle filohy A normyCSN 73 0845. Rmarny tepelny
vykon dosaZeny henim skladovaného materidlu na ¥ odhdivané plochy a skupenstvi
skladovaného materialu.

m * H,
1= 760

Material je skladovany na paletach v lepenkovychblaich. Pimérny tepelny vykon je tedy

uréen etrg obalového materialu agtns palet.

PE - 98% skladovaného materialu
mpg = 0,85 kg/(m? * min)

KPE = 2,7

Paleta— 1,5% skladovaného materialu
Mpyleta = 0,3 kg/(mz * min)

Hpaleta = 17 M]/kg

Kpaleta = 1
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Krabice— 0,5% skladovaného materialu
Mgrabice = 0,8 kg/(mz * min)
Hkrabice = 17 M]/kg

Kxrabice = 1

m = 0,842 kg/(m? * min)
H = 44,44 MJ /kg

K=2,666

m*H, 0,842 44,44
60 60

q= = 0,624 MW /m?

— V. SPB

Pozarni zatizeni:
M; = 150 i * S; = 150 * 0,872 * 6,84 = 894,67 kg/m?

1 1
Sf=4x%h}, =4%53=684m?

pn = 894,67 * 0,7 = 689,269 kg/m? - halavy matriél je na 70 % skladovaci plochy

P =p,*xk, = 620,34 kg/m?

k,; =0,9 (uvaZzovano bez SHZ)

Tato iloha byla zpracovana podle nori$N 73 0845 &SN 73 0804.
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Priloha 2 — Vstupy do programu FDS: Numericky

model chlazeni ocelového nosniku

V piiloze jsou textové soubory, které slouzi jako vgtupvypoitu programem FDS pro
vytvoreni numerického modelu ke kapitole 7 této prace.

Model bez sprinklerového zizeni

&HEAD CHID='DP_bez_sprinkleru'/
&TIME T_END=2700.0/
&DUMP RENDER_FILE="horak.gel', DT_RESTART=100.0/

&MESH ID='"Mesh01', IJK=36,20,15, XB=-0.4,14.0,-4@®,0.0,6.0/
&MESH ID="Mesh02', IJK=72,4,20, XB=-0.4,14.0,-0.4(5.0,10.0/
&MESH ID="Mesh03', IJK=36,18,10, XB=-0.4,14.0,0.44.0,10.0/
&MESH ID='"Mesh04', IJK=36,18,10, XB=-0.4,14.0,-4M4,6.0,10.0/

&REAC ID="PE’,
FUEL='REAC_FUEL',
FORMULA='C2H4',
CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

&DEVC ID='SOLID', QUANTITY="WALL TEMPERATURE', XYZ=1.4,0.0,6.2, IOR=3/
&DEVC ID='SOLID01', QUANTITY='"WALL TEMPERATURE', XYZ=4.2,0.0,6.2, IOR=3/
&DEVC ID='SOLID02', QUANTITY='"WALL TEMPERATURE', XYZ=7.0,0.0,6.2, IOR=3/
&DEVC ID='SOLID03', QUANTITY="WALL TEMPERATURE', XY¥Z=9.8,0.0,6.2, IOR=3/
&DEVC ID='SOLID04', QUANTITY='"WALL TEMPERATURE', XYZ=12.6,0.0,6.2, IOR=3/
&DEVC ID='SOLIDO05', QUANTITY='"WALL TEMPERATURE', XYZ=1.4,0.0,7.3, IOR=3/
&DEVC ID='SOLID06', QUANTITY="WALL TEMPERATURE', XYZ=4.2,0.0,7.6, IOR=3/
&DEVC ID='SOLID07', QUANTITY="WALL TEMPERATURE', XYZ=7.0,0.0,7.6, IOR=3/
&DEVC ID='SOLID08', QUANTITY="WALL TEMPERATURE', XYZ=9.8,0.0,7.6, IOR=3/
&DEVC ID='SOLID09', QUANTITY="WALL TEMPERATURE', XYZ=12.6,0.0,7.8, IOR=3/
&SURF ID="STEEL',

RGB=146,202,166,

ADIABATIC=.TRUE./
&SURF ID="horak’,

RGB=255,61,208,

HRRPUA=699.0,

RAMP_Q='cashorak’

&RAMP ID="cashorak’, T=0.0, F=0.01/
&RAMP ID="cashorak’, T=420.0, F=0.02/
&RAMP ID="cashorak’, T=840.0, F=0.08/
&RAMP ID="cashorak’, T=1260.0, F=0.18/
&RAMP ID="cashorak’, T=1680.0, F=0.32/
&RAMP ID="cashorak’, T=2100.0, F=0.51/
&RAMP ID="cashorak’, T=2520.0, F=0.73/
&RAMP ID="cashorak’, T=2700.0, F=1.0/

&OBST XB=11.15,11.25,-0.05,0.05,6.25,9.4784, SURE'STEEL'/ Obstruction
&0OBST XB=8.35,8.45,-0.05,0.05,6.25,9.2268, SURF_'SO0FEEL'/ Obstruction
&0OBST XB=5.55,5.65,-0.1,0.1,6.25,8.9752, SURF_IDFEEL'/ Obstruction
&OBST XB=13.95,14.05,-0.05,0.05,6.25,9.73, SURF_'"OFEEL'/ Obstruction
&0OBST XB=0.0,14.0,-0.2,0.2,6.2,6.35, SURF_ID="STHHEDbstruction
&OBST XB=2.75,2.85,-0.05,0.05,6.25,8.7236, SURF_'SO0FEEL'/ Obstruction
&OBST XB=-0.4,0.0,-0.2,0.2,-0.1,8.5, SURF_ID="STEEDbstruction
&0OBST XB=0.0,0.05,0.0,0.05,8.4,8.5, SURF_ID="STHHEDbstruction
&0OBST XB=0.05,0.1,0.0,0.05,8.35,8.55, SURF_ID="STE®bstruction
&OBST XB=0.1,0.2,0.0,0.05,8.3,8.4, SURF_ID="STEEDWstruction

&0OBST XB=0.1,0.6,0.0,0.05,8.45,8.55, SURF_ID="STHEDbstruction
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&OBST XB=0.2,0.25,0.0,0.05,8.25,8.35, SURF_ID='STEBDbstruction
&OBST XB=0.25,0.3,0.0,0.05,8.2,8.3, SURF_ID="STEEDbstruction
&0OBST XB=0.3,0.35,0.0,0.05,8.15,8.25, SURF_ID="STE®bstruction
&OBST XB=0.35,0.45,0.0,0.05,8.1,8.2, SURF_ID="STHEDbstruction
&OBST XB=0.45,0.5,0.0,0.05,8.05,8.15, SURF_ID='STEBDbstruction
&0OBST XB=0.5,0.55,0.0,0.05,8.0,8.1, SURF_ID="STHHEDbstruction
&OBST XB=0.55,0.65,0.0,0.05,7.95,8.05, SURF_ID="&TE Obstruction
&OBST XB=0.6,1.15,0.0,0.05,8.5,8.6, SURF_ID="STEEDbstruction
&0OBST XB=0.65,0.7,0.0,0.05,7.9,8.0, SURF_ID="STHHEDbstruction
&OBST XB=0.7,0.75,0.0,0.05,7.85,7.95, SURF_ID="STEBDbstruction
&OBST XB=0.75,0.8,0.0,0.05,7.8,7.9, SURF_ID="STEEDbstruction
&0OBST XB=0.8,0.9,0.0,0.05,7.75,7.85, SURF_ID="STHEDbstruction
&OBST XB=0.9,0.95,0.0,0.05,7.7,7.8, SURF_ID="STEEDbstruction
&OBST XB=0.95,1.0,0.0,0.05,7.65,7.75, SURF_ID="STEBDbstruction
&0OBST XB=1.0,1.05,0.0,0.05,7.6,7.7, SURF_ID="STHHEDbstruction
&OBST XB=1.05,1.15,0.0,0.05,7.55,7.65, SURF_ID="&TLE Obstruction
&OBST XB=1.15,1.2,0.0,0.05,7.5,7.6, SURF_ID="STEEDbstruction
&0OBST XB=1.15,1.7,0.0,0.05,8.55,8.65, SURF_ID="STE®bstruction
&OBST XB=1.2,1.25,0.0,0.05,7.45,7.55, SURF_ID='STEBDbstruction
&OBST XB=1.65,1.7,0.0,0.05,7.1,7.2, SURF_ID="STEEDbstruction
&0OBST XB=1.7,1.75,0.0,0.05,7.05,7.15, SURF_ID="STE®bstruction
&OBST XB=1.7,2.25,0.0,0.05,8.6,8.7, SURF_ID="STHEEDbstruction
&OBST XB=1.75,1.8,0.0,0.05,7.0,7.1, SURF_ID="STEEDbstruction
&0OBST XB=1.8,1.9,0.0,0.05,6.95,7.05, SURF_ID="STHEbstruction
&OBST XB=1.9,1.95,0.0,0.05,6.9,7.0, SURF_ID="STEEDbstruction
&OBST XB=1.95,2.0,0.0,0.05,6.85,6.95, SURF_ID='STEBDbstruction
&0OBST XB=2.0,2.1,0.0,0.05,6.8,6.9, SURF_ID="STERDHstruction
&OBST XB=2.1,2.15,0.0,0.05,6.75,6.85, SURF_ID="STEBDbstruction
&0OBST XB=2.15,2.2,0.0,0.05,6.7,6.8, SURF_ID="STHEEDbstruction
&0OBST XB=2.2,2.25,0.0,0.05,6.65,6.75, SURF_ID="STE®bstruction
&OBST XB=2.25,2.35,0.0,0.05,6.6,6.7, SURF_ID="STHEDbstruction
&OBST XB=2.25,2.8,0.0,0.05,8.65,8.75, SURF_ID="STEBDbstruction
&0OBST XB=2.35,2.4,0.0,0.05,6.55,6.65, SURF_ID="STE®bstruction
&OBST XB=2.4,2.45,0.0,0.05,6.5,6.6, SURF_ID="STHEDbstruction
&OBST XB=2.45,2.5,0.0,0.05,6.45,6.55, SURF_ID="STEBDbstruction
&0OBST XB=2.5,2.6,0.0,0.05,6.4,6.5, SURF_ID="STERDMstruction
&OBST XB=2.6,2.65,0.0,0.05,6.35,6.45, SURF_ID="STEBDbstruction
&OBST XB=2.65,2.7,0.0,0.05,6.3,6.4, SURF_ID="STEEDbstruction
&0OBST XB=2.7,2.75,0.0,0.05,6.25,6.35, SURF_ID="STE®bstruction
&OBST XB=2.75,2.85,0.0,0.05,6.2,6.3, SURF_ID="STHEDbstruction
&OBST XB=2.8,3.35,0.0,0.05,8.7,8.8, SURF_ID="STEEDbstruction
&0OBST XB=2.85,2.9,0.0,0.05,6.25,6.35, SURF_ID="STE®bstruction
&OBST XB=3.35,3.95,0.0,0.05,8.75,8.85, SURF_ID="&TE Obstruction
&OBST XB=3.95,4.5,0.0,0.05,8.8,8.9, SURF_ID="STEEDbstruction
&0OBST XB=4.35,4.4,0.0,0.05,7.75,7.85, SURF_ID="STEB®bstruction
&OBST XB=4.4,4.45,0.0,0.05,7.8,7.9, SURF_ID="STHEEDbstruction
&OBST XB=4.45,4.5,0.0,0.05,7.85,7.95, SURF_ID="STEBDbstruction
&0OBST XB=4.5,4.55,0.0,0.05,7.9,8.0, SURF_ID="STHHEDbstruction
&OBST XB=4.5,5.05,0.0,0.05,8.85,8.95, SURF_ID='STEBDbstruction
&OBST XB=4.55,4.6,0.0,0.05,7.95,8.05, SURF_ID="STEBDbstruction
&0OBST XB=4.6,4.7,0.0,0.05,8.0,8.1, SURF_ID="STERDHstruction
&OBST XB=4.7,4.75,0.0,0.05,8.05,8.15, SURF_ID='STEBDbstruction
&OBST XB=4.75,4.8,0.0,0.05,8.1,8.2, SURF_ID="STHEEDbstruction
&0OBST XB=4.8,4.85,0.0,0.05,8.15,8.25, SURF_ID="STE®bstruction
&0OBST XB=4.85,4.9,0.0,0.05,8.2,8.3, SURF_ID="STHHEDbstruction
&OBST XB=4.9,4.95,0.0,0.05,8.25,8.35, SURF_ID="STEBDbstruction
&0OBST XB=4.95,5.0,0.0,0.05,8.3,8.4, SURF_ID="STHHEDbstruction
&0OBST XB=5.0,5.05,0.0,0.05,8.35,8.45, SURF_ID="STE®bstruction
&OBST XB=5.05,5.1,0.0,0.05,8.4,8.5, SURF_ID="STEEDbstruction
&0OBST XB=5.05,5.45,0.0,0.05,8.9,9.0, SURF_ID="STHEbstruction
&0OBST XB=5.1,5.15,0.0,0.05,8.45,8.55, SURF_ID="STE®bstruction
&OBST XB=5.15,5.2,0.0,0.05,8.5,8.6, SURF_ID="STEEDbstruction
&0OBST XB=5.2,5.25,0.0,0.05,8.55,8.65, SURF_ID="STE®bstruction
&0OBST XB=5.25,5.3,0.0,0.05,8.6,8.7, SURF_ID="STHHEDbstruction
&OBST XB=5.3,5.35,0.0,0.05,8.65,8.75, SURF_ID="STEBDbstruction
&0OBST XB=5.35,5.4,0.0,0.05,8.7,8.8, SURF_ID="STHHEDbstruction
&0OBST XB=5.4,5.45,0.0,0.05,8.75,8.85, SURF_ID="STE®bstruction
&OBST XB=5.45,5.5,0.0,0.05,8.8,9.0, SURF_ID="STEEDbstruction
&0OBST XB=5.5,5.55,0.0,0.05,8.85,9.0, SURF_ID="STHHEbstruction
&0OBST XB=5.55,5.6,0.0,0.05,8.9,9.0, SURF_ID="STHHEDbstruction
&OBST XB=5.6,5.65,0.0,0.05,8.9,9.05, SURF_ID="STHEDbstruction
&0OBST XB=5.65,5.7,0.0,0.05,8.85,9.05, SURF_ID="STE®bstruction
&0OBST XB=5.7,5.75,0.0,0.05,8.8,8.9, SURF_ID="STHHEDbstruction
&OBST XB=5.7,6.15,0.0,0.05,8.95,9.05, SURF_ID='STEBDbstruction
&0OBST XB=5.75,5.8,0.0,0.05,8.75,8.85, SURF_ID="STE®bstruction
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&OBST XB=5.8,5.85,0.0,0.05,8.7,8.8, SURF_ID="STHEEDbstruction
&OBST XB=5.85,5.9,0.0,0.05,8.65,8.75, SURF_ID="STEBDbstruction
&0OBST XB=5.9,5.95,0.0,0.05,8.6,8.7, SURF_ID="STHHEDbstruction
&OBST XB=5.95,6.0,0.0,0.05,8.55,8.65, SURF_ID="STEBDbstruction
&OBST XB=6.0,6.05,0.0,0.05,8.5,8.6, SURF_ID="STEEDbstruction
&0OBST XB=6.05,6.1,0.0,0.05,8.45,8.55, SURF_ID="STE®bstruction
&OBST XB=6.1,6.15,0.0,0.05,8.4,8.5, SURF_ID="STEEDbstruction
&OBST XB=6.15,6.2,0.0,0.05,8.35,8.45, SURF_ID="STEBDbstruction
&0OBST XB=6.15,6.7,0.0,0.05,9.0,9.1, SURF_ID="STHHEDbstruction
&OBST XB=6.2,6.25,0.0,0.05,8.3,8.4, SURF_ID="STEEDbstruction
&OBST XB=6.25,6.3,0.0,0.05,8.25,8.35, SURF_ID='STEBDbstruction
&0OBST XB=6.3,6.35,0.0,0.05,8.2,8.3, SURF_ID="STHHEDbstruction
&OBST XB=6.35,6.4,0.0,0.05,8.15,8.25, SURF_ID='STEBDbstruction
&OBST XB=6.4,6.45,0.0,0.05,8.1,8.2, SURF_ID="STEEDbstruction
&0OBST XB=6.45,6.5,0.0,0.05,8.05,8.15, SURF_ID="STE®bstruction
&OBST XB=6.5,6.6,0.0,0.05,8.0,8.1, SURF_ID="STEEDWstruction
&OBST XB=6.6,6.65,0.0,0.05,7.95,8.05, SURF_ID="STEBDbstruction
&0OBST XB=6.65,6.7,0.0,0.05,7.9,8.0, SURF_ID="STHHEDbstruction
&OBST XB=6.7,6.75,0.0,0.05,7.85,7.95, SURF_ID="STEBDbstruction
&OBST XB=6.7,7.25,0.0,0.05,9.05,9.15, SURF_ID='STEBDbstruction
&0OBST XB=6.75,6.8,0.0,0.05,7.8,7.9, SURF_ID="STHHEDbstruction
&OBST XB=6.8,6.85,0.0,0.05,7.75,7.85, SURF_ID="STEBDbstruction
&OBST XB=6.85,6.9,0.0,0.05,7.7,7.8, SURF_ID="STEEDbstruction
&0OBST XB=3.9,3.95,0.0,0.05,7.4,7.5, SURF_ID="STHHEDbstruction
&OBST XB=3.85,3.9,0.0,0.05,7.35,7.45, SURF_ID="STEBDbstruction
&OBST XB=3.8,3.85,0.0,0.05,7.3,7.4, SURF_ID="STHEEDbstruction
&0OBST XB=7.25,7.8,0.0,0.05,9.1,9.2, SURF_ID="STHHEDbstruction
&OBST XB=3.75,3.8,0.0,0.05,7.25,7.35, SURF_ID="STEBDbstruction
&OBST XB=3.7,3.75,0.0,0.05,7.2,7.3, SURF_ID="STEEDbstruction
&0OBST XB=3.65,3.7,0.0,0.05,7.15,7.25, SURF_ID="STE®bstruction
&OBST XB=3.6,3.65,0.0,0.05,7.1,7.2, SURF_ID="STEEDbstruction
&OBST XB=3.55,3.6,0.0,0.05,7.05,7.15, SURF_ID='STEBDbstruction
&0OBST XB=3.5,3.55,0.0,0.05,7.0,7.1, SURF_ID="STHHEDbstruction
&OBST XB=3.45,3.5,0.0,0.05,6.95,7.05, SURF_ID="STEBDbstruction
&OBST XB=3.4,3.45,0.0,0.05,6.9,7.0, SURF_ID="STEEDbstruction
&0OBST XB=3.35,3.4,0.0,0.05,6.85,6.95, SURF_ID="STE®bstruction
&OBST XB=3.3,3.35,0.0,0.05,6.8,6.9, SURF_ID="STEEDbstruction
&OBST XB=3.25,3.3,0.0,0.05,6.75,6.85, SURF_ID="STEBDbstruction
&0OBST XB=7.8,8.4,0.0,0.05,9.15,9.25, SURF_ID="STHEDbstruction
&OBST XB=3.2,3.25,0.0,0.05,6.7,6.8, SURF_ID="STHEEDbstruction
&OBST XB=3.15,3.2,0.0,0.05,6.65,6.75, SURF_ID="STEBDbstruction
&0OBST XB=3.1,3.15,0.0,0.05,6.6,6.7, SURF_ID="STHHEDbstruction
&OBST XB=3.05,3.1,0.0,0.05,6.55,6.65, SURF_ID="STEBDbstruction
&OBST XB=3.0,3.05,0.0,0.05,6.5,6.6, SURF_ID="STEEDbstruction
&0OBST XB=2.95,3.0,0.0,0.05,6.45,6.55, SURF_ID="STE®bstruction
&OBST XB=2.9,2.95,0.0,0.05,6.4,6.5, SURF_ID="STEEDbstruction
&OBST XB=2.85,2.9,0.0,0.05,6.35,6.45, SURF_ID="STEBDbstruction
&0OBST XB=8.3,8.35,0.0,0.05,6.25,6.35, SURF_ID="STE®bstruction
&OBST XB=8.35,8.4,0.0,0.05,6.2,6.3, SURF_ID="STEEDbstruction
&OBST XB=8.4,8.45,0.0,0.05,6.25,6.35, SURF_ID="STEBDbstruction
&0OBST XB=8.4,8.95,0.0,0.05,9.2,9.3, SURF_ID="STHHEDbstruction
&OBST XB=8.45,8.5,0.0,0.05,6.3,6.4, SURF_ID="STHEEDbstruction
&OBST XB=8.4,8.45,0.0,0.05,6.35,6.45, SURF_ID="STEBDbstruction
&0OBST XB=8.45,8.5,0.0,0.05,6.4,6.5, SURF_ID="STHHEDbstruction
&0OBST XB=8.5,8.55,0.0,0.05,6.45,6.55, SURF_ID="STE®bstruction
&OBST XB=8.55,8.6,0.0,0.05,6.5,6.6, SURF_ID="STEEDbstruction
&0OBST XB=8.6,8.65,0.0,0.05,6.55,6.65, SURF_ID="STE®bstruction
&0OBST XB=8.65,8.7,0.0,0.05,6.65,6.75, SURF_ID="STE®bstruction
&OBST XB=8.7,8.75,0.0,0.05,6.7,6.8, SURF_ID="STEEDbstruction
&0OBST XB=8.75,8.8,0.0,0.05,6.75,6.85, SURF_ID="STE®bstruction
&0OBST XB=8.8,8.85,0.0,0.05,6.8,6.9, SURF_ID="STHHEDbstruction
&OBST XB=8.85,8.9,0.0,0.05,6.85,6.95, SURF_ID="STEBDbstruction
&0OBST XB=8.95,9.5,0.0,0.05,9.25,9.35, SURF_ID="STE®bstruction
&0OBST XB=8.9,8.95,0.0,0.05,6.9,7.0, SURF_ID="STHHEDbstruction
&OBST XB=8.95,9.0,0.0,0.05,7.0,7.1, SURF_ID="STEEDbstruction
&0OBST XB=9.0,9.05,0.0,0.05,7.05,7.15, SURF_ID="STE®bstruction
&0OBST XB=9.05,9.1,0.0,0.05,7.1,7.2, SURF_ID="STHHEDbstruction
&OBST XB=9.1,9.15,0.0,0.05,7.15,7.25, SURF_ID="STEBDbstruction
&0OBST XB=9.15,9.2,0.0,0.05,7.2,7.3, SURF_ID="STHHEDbstruction
&0OBST XB=9.2,9.25,0.0,0.05,7.25,7.35, SURF_ID="STE®bstruction
&OBST XB=9.25,9.3,0.0,0.05,7.3,7.4, SURF_ID="STHEEDbstruction
&0OBST XB=9.3,9.35,0.0,0.05,7.4,7.5, SURF_ID="STHHEDbstruction
&0OBST XB=9.35,9.4,0.0,0.05,7.45,7.55, SURF_ID="STE®bstruction
&OBST XB=9.4,9.45,0.0,0.05,7.5,7.6, SURF_ID="STEEDbstruction
&0OBST XB=9.5,10.05,0.0,0.05,9.3,9.4, SURF_ID="STHEbstruction
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&OBST XB=9.45,9.5,0.0,0.05,7.55,7.65, SURF_ID="STEBDbstruction
&OBST XB=9.5,9.55,0.0,0.05,7.6,7.7, SURF_ID="STEEDbstruction
&0OBST XB=9.55,9.6,0.0,0.05,7.65,7.75, SURF_ID="STE®bstruction
&OBST XB=9.85,9.9,0.0,0.05,7.95,8.0, SURF_ID="STHEDbstruction
&OBST XB=9.9,9.95,0.0,0.05,7.95,8.05, SURF_ID='STEBDbstruction
&0OBST XB=9.95,10.0,0.0,0.05,8.0,8.1, SURF_ID="STHEDbstruction
&OBST XB=10.0,10.05,0.0,0.05,8.05,8.15, SURF_ID=EEL'/ Obstruction
&OBST XB=10.05,10.1,0.0,0.05,8.15,8.25, SURF_ID=EEL'/ Obstruction
&0OBST XB=10.05,10.6,0.0,0.05,9.35,9.45, SURF_ID=EE&L'/ Obstruction
&OBST XB=10.1,10.15,0.0,0.05,8.2,8.3, SURF_ID="STEBbstruction
&OBST XB=10.15,10.2,0.0,0.05,8.25,8.35, SURF_ID=EEL'/ Obstruction
&0OBST XB=10.2,10.25,0.0,0.05,8.3,8.4, SURF_ID="STE®bstruction
&OBST XB=10.25,10.3,0.0,0.05,8.35,8.45, SURF_ID=EEL'/ Obstruction
&OBST XB=10.3,10.35,0.0,0.05,8.4,8.5, SURF_ID="STEBbstruction
&0OBST XB=10.35,10.4,0.0,0.05,8.5,8.6, SURF_ID="STE®bstruction
&OBST XB=10.4,10.45,0.0,0.05,8.55,8.65, SURF_ID=EEL'/ Obstruction
&OBST XB=10.45,10.5,0.0,0.05,8.6,8.7, SURF_ID="STEBbstruction
&0OBST XB=10.5,10.55,0.0,0.05,8.65,8.75, SURF_ID=EE&L'/ Obstruction
&OBST XB=10.55,10.6,0.0,0.05,8.7,8.8, SURF_ID="STEBbstruction
&OBST XB=10.6,10.65,0.0,0.05,8.75,8.85, SURF_ID=EEL'/ Obstruction
&0OBST XB=10.6,11.05,0.0,0.05,9.4,9.5, SURF_ID="STE®bstruction
&OBST XB=10.65,10.7,0.0,0.05,8.8,8.9, SURF_ID="STEBbstruction
&OBST XB=10.7,10.75,0.0,0.05,8.9,9.0, SURF_ID='STEBbstruction
&0OBST XB=10.75,10.8,0.0,0.05,8.95,9.05, SURF_ID=EE&L'/ Obstruction
&OBST XB=10.8,10.85,0.0,0.05,9.0,9.1, SURF_ID="STEBbstruction
&OBST XB=10.85,10.9,0.0,0.05,9.05,9.15, SURF_ID=EEL'/ Obstruction
&0OBST XB=10.9,10.95,0.0,0.05,9.1,9.2, SURF_ID="STE®bstruction
&OBST XB=10.95,11.0,0.0,0.05,9.15,9.25, SURF_ID=EEL'/ Obstruction
&OBST XB=11.0,11.05,0.0,0.05,9.25,9.35, SURF_ID=EEL'/ Obstruction
&0OBST XB=11.05,11.1,0.0,0.05,9.3,9.5, SURF_ID="STE®bstruction
&OBST XB=11.1,11.15,0.0,0.05,9.35,9.5, SURF_ID="E&LE Obstruction
&OBST XB=11.15,11.25,0.0,0.05,9.4,9.55, SURF_ID=EEL'/ Obstruction
&0OBST XB=11.25,11.3,0.0,0.05,9.35,9.55, SURF_ID=EE&L'/ Obstruction
&OBST XB=11.3,11.35,0.0,0.05,9.3,9.4, SURF_ID="STEBbstruction
&OBST XB=11.3,11.7,0.0,0.05,9.45,9.55, SURF_ID="&TE Obstruction
&0OBST XB=11.35,11.4,0.0,0.05,9.25,9.35, SURF_ID=EE&L'/ Obstruction
&OBST XB=11.4,11.45,0.0,0.05,9.15,9.25, SURF_ID=EEL'/ Obstruction
&OBST XB=11.45,11.5,0.0,0.05,9.1,9.2, SURF_ID="STEBbstruction
&0OBST XB=11.5,11.55,0.0,0.05,9.05,9.15, SURF_ID=EE&L'/ Obstruction
&OBST XB=11.55,11.6,0.0,0.05,9.0,9.1, SURF_ID="STEBbstruction
&OBST XB=11.6,11.65,0.0,0.05,8.95,9.05, SURF_ID=EEL'/ Obstruction
&0OBST XB=11.65,11.7,0.0,0.05,8.9,9.0, SURF_ID="STE®bstruction
&OBST XB=11.7,11.75,0.0,0.05,8.8,8.9, SURF_ID="STEBbstruction
&OBST XB=11.7,12.3,0.0,0.05,9.5,9.6, SURF_ID="STHEDbstruction
&0OBST XB=11.75,11.8,0.0,0.05,8.75,8.85, SURF_ID=EE&L'/ Obstruction
&OBST XB=11.8,11.85,0.0,0.05,8.7,8.8, SURF_ID="STEBbstruction
&OBST XB=11.85,11.9,0.0,0.05,8.65,8.75, SURF_ID=EEL'/ Obstruction
&0OBST XB=11.9,11.95,0.0,0.05,8.6,8.7, SURF_ID="STE®bstruction
&OBST XB=11.95,12.0,0.0,0.05,8.55,8.65, SURF_ID=EEL'/ Obstruction
&OBST XB=12.0,12.05,0.0,0.05,8.5,8.6, SURF_ID="STEBbstruction
&0OBST XB=12.05,12.1,0.0,0.05,8.4,8.5, SURF_ID="STE®bstruction
&OBST XB=12.1,12.15,0.0,0.05,8.35,8.45, SURF_ID=EEL'/ Obstruction
&OBST XB=12.15,12.2,0.0,0.05,8.3,8.4, SURF_ID="STEBbstruction
&0OBST XB=12.2,12.25,0.0,0.05,8.25,8.35, SURF_ID=EE&L'/ Obstruction
&0OBST XB=12.25,12.3,0.0,0.05,8.2,8.3, SURF_ID="STE®bstruction
&OBST XB=12.3,12.35,0.0,0.05,8.15,8.25, SURF_ID=EEL'/ Obstruction
&0OBST XB=12.3,12.85,0.0,0.05,9.55,9.65, SURF_ID=EE&L'/ Obstruction
&0OBST XB=12.35,12.4,0.0,0.05,8.05,8.15, SURF_ID=EE&L'/ Obstruction
&OBST XB=12.4,12.8,-0.2,0.2,7.8,8.0, SURF_I|D="STHHEDbstruction
&0OBST XB=12.85,13.4,0.0,0.05,9.6,9.7, SURF_ID="STE®bstruction
&0OBST XB=13.4,13.95,0.0,0.05,9.65,9.75, SURF_ID=EE&L'/ Obstruction
&OBST XB=13.95,14.0,0.0,0.05,6.25,6.35, SURF_ID=EEL'/ Obstruction
&0OBST XB=13.95,14.0,0.0,0.05,9.7,9.8, SURF_ID="STE®bstruction
&0OBST XB=14.0,14.0,0.0,0.05,6.2,6.25, SURF_ID="STE®bstruction
&OBST XB=13.95,14.0,0.0,0.2,9.9,9.9, SURF_ID="INER®bstruction
&0OBST XB=0.6,0.8,0.0,7.0,8.6,8.8, SURF_ID="INERD®struction
&0OBST XB=2.8,3.0,0.0,7.0,8.8,9.0, SURF_ID="INERD®struction
&OBST XB=5.2,5.4,0.0,7.0,9.0,9.2, SURF_ID="INERDWstruction
&0OBST XB=7.4,7.6,0.0,7.0,9.2,9.4, SURF_ID="INERD®struction
&0OBST XB=9.6,9.8,0.0,7.0,9.4,9.6, SURF_ID="INERD®struction
&OBST XB=11.8,12.0,0.0,7.0,9.6,9.8, SURF_ID='INER®bstruction
&0OBST XB=-0.4,0.6,0.0,7.0,8.6,8.6, SURF_ID="INERDbstruction
&0OBST XB=0.8,2.8,0.0,7.0,8.8,8.8, SURF_ID="INERD®struction
&OBST XB=3.0,5.2,0.0,7.0,9.0,9.0, SURF_ID="INERDWstruction
&0OBST XB=5.4,7.4,0.0,7.0,9.2,9.2, SURF_ID="INERD®struction
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&OBST XB=7.6,9.6,0.0,7.0,9.4,9.4, SURF_ID="INERDWstruction
&OBST XB=9.8,11.8,0.0,7.0,9.6,9.6, SURF_ID="INER®Ystruction
&0OBST XB=12.0,14.0,0.0,7.0,9.8,9.8, SURF_ID="INER®bstruction
&OBST XB=12.8,12.85,0.0,0.05,7.65,7.75, SURF_ID=EEL'/ Obstruction
&OBST XB=13.45,13.5,0.0,0.05,6.9,7.0, SURF_ID="STEBbstruction
&0OBST XB=13.4,13.45,0.0,0.05,7.0,7.1, SURF_ID="STE®bstruction
&OBST XB=13.35,13.4,0.0,0.05,7.05,7.15, SURF_ID=EEL'/ Obstruction
&OBST XB=13.3,13.35,0.0,0.05,7.1,7.2, SURF_ID="STEBbstruction
&0OBST XB=13.25,13.3,0.0,0.05,7.15,7.25, SURF_ID=EE&L'/ Obstruction
&OBST XB=13.2,13.25,0.0,0.05,7.2,7.3, SURF_ID="STEBbstruction
&OBST XB=13.15,13.2,0.0,0.05,7.25,7.35, SURF_ID=EEL'/ Obstruction
&0OBST XB=13.1,13.15,0.0,0.05,7.3,7.4, SURF_ID="STE®bstruction
&OBST XB=13.05,13.1,0.0,0.05,7.4,7.5, SURF_ID="STEBbstruction
&OBST XB=13.0,13.05,0.0,0.05,7.45,7.55, SURF_ID=EEL'/ Obstruction
&0OBST XB=12.95,13.0,0.0,0.05,7.5,7.6, SURF_ID="STE®bstruction
&OBST XB=12.9,12.95,0.0,0.05,7.55,7.65, SURF_ID=EEL'/ Obstruction
&OBST XB=12.85,12.9,0.0,0.05,7.6,7.7, SURF_ID="STEBbstruction
&0OBST XB=13.95,14.0,0.0,0.05,6.35,6.45, SURF_ID=EE&L'/ Obstruction
&OBST XB=13.9,13.95,0.0,0.05,6.4,6.5, SURF_ID="STEBbstruction
&OBST XB=13.85,13.9,0.0,0.05,6.45,6.55, SURF_ID=EEL'/ Obstruction
&0OBST XB=13.8,13.85,0.0,0.05,6.5,6.6, SURF_ID="STE®bstruction
&OBST XB=13.75,13.8,0.0,0.05,6.55,6.65, SURF_ID=EEL'/ Obstruction
&OBST XB=13.7,13.75,0.0,0.05,6.65,6.75, SURF_ID=EEL'/ Obstruction
&0OBST XB=13.65,13.7,0.0,0.05,6.7,6.8, SURF_ID="STE®bstruction
&OBST XB=13.6,13.65,0.0,0.05,6.75,6.85, SURF_ID=EEL'/ Obstruction
&OBST XB=13.55,13.6,0.0,0.05,6.8,6.9, SURF_ID="STEBbstruction
&0OBST XB=13.5,13.55,0.0,0.05,6.85,6.95, SURF_ID=EE&L'/ Obstruction
&OBST XB=12.75,12.8,0.0,0.05,7.7,7.8, SURF_ID="STEBbstruction
&OBST XB=12.4,12.45,0.0,0.05,8.0,8.1, SURF_ID="STEBbstruction
&0OBST XB=9.6,10.0,-0.2,0.2,7.8,8.0, SURF_ID="STEEDbstruction
&OBST XB=9.6,9.65,0.0,0.05,7.7,7.8, SURF_ID="STEEDbstruction
&OBST XB=6.8,7.2,-0.2,0.2,7.6,7.8, SURF_ID="STEEDWstruction
&0OBST XB=3.95,4.0,0.0,0.05,7.45,7.55, SURF_ID="STE®bstruction
&OBST XB=4.0,4.05,0.0,0.05,7.5,7.6, SURF_ID="STEEDbstruction
&OBST XB=4.0,4.4,-0.2,0.2,7.6,7.8, SURF_ID="STEEDMstruction
&0OBST XB=4.05,4.1,0.0,0.05,7.7,7.8, SURF_ID="STHHEDbstruction
&OBST XB=7.35,7.4,0.0,0.05,7.3,7.4, SURF_ID="STHEEDbstruction
&OBST XB=7.65,7.7,0.0,0.05,7.0,7.1, SURF_ID="STEEDbstruction
&0OBST XB=7.7,7.75,0.0,0.05,6.95,7.05, SURF_ID="STE®bstruction
&OBST XB=7.75,7.8,0.0,0.05,6.9,7.0, SURF_ID="STEEDbstruction
&OBST XB=7.8,7.85,0.0,0.05,6.85,6.95, SURF_ID="STEBbstruction
&0OBST XB=7.85,7.9,0.0,0.05,6.8,6.9, SURF_ID="STHHEDbstruction
&OBST XB=7.4,7.45,0.0,0.05,7.25,7.35, SURF_ID="STEBDbstruction
&OBST XB=7.45,7.5,0.0,0.05,7.2,7.3, SURF_ID="STEEDbstruction
&0OBST XB=7.5,7.55,0.0,0.05,7.15,7.25, SURF_ID="STE®bstruction
&OBST XB=7.55,7.6,0.0,0.05,7.1,7.2, SURF_ID="STEEDbstruction
&OBST XB=7.6,7.65,0.0,0.05,7.05,7.15, SURF_ID="STEBDbstruction
&0OBST XB=7.9,7.95,0.0,0.05,6.75,6.85, SURF_ID="STE®bstruction
&OBST XB=8.25,8.3,0.0,0.05,6.4,6.5, SURF_ID="STHEDbstruction
&OBST XB=8.2,8.25,0.0,0.05,6.45,6.55, SURF_ID='STEBDbstruction
&0OBST XB=8.15,8.2,0.0,0.05,6.5,6.6, SURF_ID="STHHEDbstruction
&OBST XB=8.1,8.15,0.0,0.05,6.55,6.65, SURF_ID="STEBbstruction
&OBST XB=8.05,8.1,0.0,0.05,6.6,6.7, SURF_ID="STEEDbstruction
&0OBST XB=8.0,8.05,0.0,0.05,6.65,6.75, SURF_ID="STE®bstruction
&0OBST XB=7.95,8.0,0.0,0.05,6.7,6.8, SURF_ID="STHHEDbstruction
&OBST XB=8.3,8.35,0.0,0.05,6.35,6.45, SURF_ID="STEBDbstruction
&0OBST XB=7.3,7.35,0.0,0.05,7.35,7.45, SURF_ID="STE®bstruction
&0OBST XB=7.25,7.3,0.0,0.05,7.4,7.5, SURF_ID="STHHEDbstruction
&OBST XB=7.2,7.25,0.0,0.05,7.45,7.55, SURF_ID="STEBDbstruction
&0OBST XB=7.15,7.2,0.0,0.05,7.5,7.6, SURF_ID="STHHEDbstruction
&0OBST XB=1.2,1.6,-0.2,0.2,7.3,7.5, SURF_ID="STEEDW®struction
&OBST XB=1.25,1.3,0.0,0.05,7.4,7.5, SURF_ID="STEEDbstruction
&0OBST XB=1.6,1.65,0.0,0.05,7.15,7.25, SURF_ID="STE®bstruction
&0OBST XB=1.55,1.6,0.0,0.05,7.2,7.3, SURF_ID="STHHEDbstruction
&OBST XB=1.5,1.55,0.0,0.05,7.25,7.35, SURF_ID="STEBDbstruction
&0OBST XB=-0.4,0.6,-7.0,0.0,8.6,8.6, SURF_ID="INERDbstruction
&0OBST XB=0.6,0.8,-7.0,0.0,8.6,8.8, SURF_ID="INERDbstruction
&OBST XB=0.8,2.8,-7.0,0.0,8.8,8.8, SURF_ID="INERDbstruction
&0OBST XB=2.8,3.0,-7.0,0.0,8.8,9.0, SURF_ID="INERDbstruction
&0OBST XB=3.0,5.2,-7.0,0.0,9.0,9.0, SURF_ID="INERDbstruction
&OBST XB=5.2,5.4,-7.0,0.0,9.0,9.2, SURF_ID="INERDbstruction
&0OBST XB=5.4,7.4,-7.0,0.0,9.2,9.2, SURF_ID="INERDbstruction
&0OBST XB=7.6,9.6,-7.0,0.0,9.4,9.4, SURF_ID="INERDbstruction
&OBST XB=7.4,7.6,-7.0,0.0,9.2,9.4, SURF_ID="INERDbstruction
&0OBST XB=9.8,11.8,-7.0,0.0,9.6,9.6, SURF_ID="INER®bstruction
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&OBST XB=12.0,14.0,-7.0,0.0,9.8,9.8, SURF_ID="INER®bstruction

&OBST XB=11.8,12.0,-7.0,0.0,9.6,9.8, SURF_ID="INER®bstruction

&OBST XB=9.6,9.8,-7.0,0.0,9.4,9.6, SURF_ID="INERDbstruction

&OBST XB=-0.04,14.0,-4.0,4.0,0.0,0.4, SURF_IDS=4i¢fINERT','INERT'/ Obstruction

&VENT SURF_ID="INERT', XB=-0.36,28.36,-7.2,7.2,0000/ Vent
&VENT SURF_ID="INERT', XB=-0.4,-0.4,-7.2,7.2,0.0689/ Vent01
&VENT SURF_ID="MIRROR', XB=14.0,14.0,-7.2,7.2,0.0,0/ Vent02
&VENT SURF_ID="OPEN', XB=-0.36,14.0,-4.0,-4.0,0.0,0/ Vent03
&VENT SURF_ID="OPEN', XB=-0.36,14.0,4.0,4.0,0.0,00vent04

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE"

&SLCF QUANTITY="TEMPERATURE', PBZ=6.4/
&SLCF QUANTITY="TEMPERATURE', PBY=0.0/

&TAIL/

Model se sprinklerovym zaizenim

&HEAD CHID='DP_sprinklery'/
&TIME T_END=2700.0/
&DUMP RENDER_FILE="horak.gel', DT_RESTART=100.0/

&MESH ID="Mesh09', 1JK=36,20,15, XB=-0.4,14.0,-4(®,0.0,6.0/
&MESH ID="Mesh13', IJK=72,4,20, XB=-0.4,14.0,-0.4(5.0,10.0/
&MESH ID='"Mesh14', 1JK=36,18,10, XB=-0.4,14.0,0.404.0,10.0/
&MESH ID="Mesh01', IJK=36,18,10, XB=-0.4,14.0,-4@4,6.0,10.0/

&SPEC ID='"WATER VAPOR'/

&PART ID="Water’,
SPEC_ID='"WATER VAPOR,
DIAMETER=2000.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/

&REAC ID="PE’,
FUEL='REAC_FUEL',
FORMULA='C2H4',
CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

&PROP ID="Default_Water Spray_Default_Water Spray'

QUANTITY="SPRINKLER LINK TEMPERATURE',

ACTIVATION_TEMPERATURE=79.0,

PART_ID='"Water',

K_FACTOR=115.0,

OPERATING_PRESSURE=1.25,

PARTICLE_VELOCITY=8.75,

SPRAY_ANGLE=60.0,75.0/
&DEVC ID='SOLID', QUANTITY='"WALL TEMPERATURE', XYZ=1.4,0.0,6.2, IOR=3/
&DEVC ID='SOLID01', QUANTITY="WALL TEMPERATURE', XYZ=4.2,0.0,6.2, IOR=3/
&DEVC ID='SOLID02', QUANTITY="WALL TEMPERATURE', XY¥Z=7.0,0.0,6.2, IOR=3/
&DEVC ID='SOLID03', QUANTITY="WALL TEMPERATURE', XYZ=9.8,0.0,6.2, IOR=3/
&DEVC ID='SOLID04', QUANTITY="WALL TEMPERATURE', XY¥Z=12.6,0.0,6.2, IOR=3/
&DEVC ID='SOLIDO05', QUANTITY="WALL TEMPERATURE', XYZ=1.4,0.0,7.3, IOR=3/
&DEVC ID='SOLID06', QUANTITY="WALL TEMPERATURE', XYZ=4.2,0.0,7.6, IOR=3/
&DEVC ID='SOLID07', QUANTITY="WALL TEMPERATURE', XYZ=7.0,0.0,7.6, IOR=3/
&DEVC ID='SOLIDO08', QUANTITY="WALL TEMPERATURE', XY¥Z=9.8,0.0,7.6, IOR=3/
&DEVC ID='SOLID09', QUANTITY="WALL TEMPERATURE', X¥Z=12.6,0.0,7.8, IOR=3/
&DEVC ID='SPRK', PROP_ID="'Default_Water Spray_DdfaWater Spray', XYZ=1.6,1.4,8.6/
&DEVC ID='"SPRKO01', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=4.7,1.4,8.8/
&DEVC ID='"SPRKO02', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=7.8,1.4,9.2/
&DEVC ID='SPRKO03', PROP_ID="Default_Water Spray_&df_Water Spray', XYZ=10.9,1.4,9.4/
&DEVC ID='"SPRKO04', PROP_ID="Default_Water Spray_&adf Water Spray', XYZ=13.8,1.4,9.6/
&DEVC ID="SPRK', PROP_|D="Default_Water Spray_DdfaWater Spray', XYZ=1.6,-1.4,8.6/
&DEVC ID='"SPRKO01', PROP_ID="Default_Water Spray_=&df_Water Spray', XYZ=4.7,-1.4,8.8/
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&DEVC ID='SPRKO02', PROP_ID="Default_Water Spray_&df_Water Spray', XYZ=7.8,-1.4,9.2/
&DEVC ID="SPRKO03', PROP_ID="Default_Water Spray_&adf_Water Spray', XYZ=10.9,-1.4,9.4/
&DEVC ID="SPRKO04', PROP_ID="Default_Water Spray_&af Water Spray', XYZ=13.8,-1.4,9.6/
&SURF ID="STEEL',

RGB=146,202,166,

ADIABATIC=.TRUE./
&SURF ID="horak’,

RGB=255,61,208,

HRRPUA=699.0,

RAMP_Q='cashorak’

&RAMP ID="cashorak’, T=0.0, F=0.01/
&RAMP ID="cashorak’, T=420.0, F=0.02/
&RAMP ID="cashorak’, T=840.0, F=0.08/
&RAMP ID="cashorak’, T=1260.0, F=0.18/
&RAMP ID="cashorak’, T=1680.0, F=0.32/
&RAMP ID="cashorak’, T=2100.0, F=0.51/
&RAMP ID="cashorak’, T=2520.0, F=0.73/
&RAMP ID="cashorak’, T=2700.0, F=1.0/

&OBST XB=11.15,11.25,-0.05,0.05,6.25,9.4784, SURE'STEEL'/ Obstruction
&0OBST XB=8.35,8.45,-0.05,0.05,6.25,9.2268, SURF_'SO0FEEL'/ Obstruction
&OBST XB=5.55,5.65,-0.1,0.1,6.25,8.9752, SURF_IDFEEL'/ Obstruction
&OBST XB=13.95,14.05,-0.05,0.05,6.25,9.73, SURF_'"®oFEEL'/ Obstruction
&0OBST XB=0.0,14.0,-0.2,0.2,6.2,6.35, SURF_ID="'STHHEDbstruction
&OBST XB=2.75,2.85,-0.05,0.05,6.25,8.7236, SURF_'"®OFEEL'/ Obstruction
&OBST XB=-0.4,0.0,-0.2,0.2,-0.1,8.5, SURF_ID="STEEDbstruction
&0OBST XB=0.0,0.05,0.0,0.05,8.4,8.5, SURF_ID="STHHEDbstruction
&OBST XB=0.05,0.1,0.0,0.05,8.35,8.55, SURF_ID='STEBDbstruction
&OBST XB=0.1,0.2,0.0,0.05,8.3,8.4, SURF_ID="STEEDWstruction
&0OBST XB=0.1,0.6,0.0,0.05,8.45,8.55, SURF_ID="STHEDbstruction
&OBST XB=0.2,0.25,0.0,0.05,8.25,8.35, SURF_ID='STEBDbstruction
&OBST XB=0.25,0.3,0.0,0.05,8.2,8.3, SURF_ID="STEEDbstruction
&0OBST XB=0.3,0.35,0.0,0.05,8.15,8.25, SURF_ID="STE®bstruction
&OBST XB=0.35,0.45,0.0,0.05,8.1,8.2, SURF_ID="STHEDbstruction
&OBST XB=0.45,0.5,0.0,0.05,8.05,8.15, SURF_ID='STEBDbstruction
&0OBST XB=0.5,0.55,0.0,0.05,8.0,8.1, SURF_ID="STHHEDbstruction
&OBST XB=0.55,0.65,0.0,0.05,7.95,8.05, SURF_ID="&TE Obstruction
&OBST XB=0.6,1.15,0.0,0.05,8.5,8.6, SURF_ID="STEEDbstruction
&0OBST XB=0.65,0.7,0.0,0.05,7.9,8.0, SURF_ID="STHHEDbstruction
&OBST XB=0.7,0.75,0.0,0.05,7.85,7.95, SURF_ID="STEBDbstruction
&OBST XB=0.75,0.8,0.0,0.05,7.8,7.9, SURF_ID="STEEDbstruction
&0OBST XB=0.8,0.9,0.0,0.05,7.75,7.85, SURF_ID="STHEDbstruction
&OBST XB=0.9,0.95,0.0,0.05,7.7,7.8, SURF_ID="STEEDbstruction
&OBST XB=0.95,1.0,0.0,0.05,7.65,7.75, SURF_ID="STEBDbstruction
&0OBST XB=1.0,1.05,0.0,0.05,7.6,7.7, SURF_ID="STHHEDbstruction
&OBST XB=1.05,1.15,0.0,0.05,7.55,7.65, SURF_ID="&TLE Obstruction
&OBST XB=1.15,1.2,0.0,0.05,7.5,7.6, SURF_ID="STEEDbstruction
&0OBST XB=1.15,1.7,0.0,0.05,8.55,8.65, SURF_ID="STE®bstruction
&OBST XB=1.2,1.25,0.0,0.05,7.45,7.55, SURF_ID="STEBDbstruction
&OBST XB=1.65,1.7,0.0,0.05,7.1,7.2, SURF_ID="STEEDbstruction
&0OBST XB=1.7,1.75,0.0,0.05,7.05,7.15, SURF_ID="STE®bstruction
&OBST XB=1.7,2.25,0.0,0.05,8.6,8.7, SURF_ID="STHEEDbstruction
&OBST XB=1.75,1.8,0.0,0.05,7.0,7.1, SURF_ID="STEEDbstruction
&0OBST XB=1.8,1.9,0.0,0.05,6.95,7.05, SURF_ID="STHEbstruction
&0OBST XB=1.9,1.95,0.0,0.05,6.9,7.0, SURF_ID="STHHEDbstruction
&OBST XB=1.95,2.0,0.0,0.05,6.85,6.95, SURF_ID="STEBDbstruction
&0OBST XB=2.0,2.1,0.0,0.05,6.8,6.9, SURF_ID="STERDMstruction
&0OBST XB=2.1,2.15,0.0,0.05,6.75,6.85, SURF_ID="STE®bstruction
&OBST XB=2.15,2.2,0.0,0.05,6.7,6.8, SURF_ID="STEEDbstruction
&0OBST XB=2.2,2.25,0.0,0.05,6.65,6.75, SURF_ID="STE®bstruction
&0OBST XB=2.25,2.35,0.0,0.05,6.6,6.7, SURF_ID="STHHEDbstruction
&OBST XB=2.25,2.8,0.0,0.05,8.65,8.75, SURF_ID="STEBDbstruction
&0OBST XB=2.35,2.4,0.0,0.05,6.55,6.65, SURF_ID="STE®bstruction
&0OBST XB=2.4,2.45,0.0,0.05,6.5,6.6, SURF_ID="STHHEDbstruction
&OBST XB=2.45,2.5,0.0,0.05,6.45,6.55, SURF_ID="STEBDbstruction
&0OBST XB=2.5,2.6,0.0,0.05,6.4,6.5, SURF_ID="STERDHstruction
&0OBST XB=2.6,2.65,0.0,0.05,6.35,6.45, SURF_ID="STE®bstruction
&OBST XB=2.65,2.7,0.0,0.05,6.3,6.4, SURF_ID="STEEDbstruction
&0OBST XB=2.7,2.75,0.0,0.05,6.25,6.35, SURF_ID="STE®bstruction
&0OBST XB=2.75,2.85,0.0,0.05,6.2,6.3, SURF_ID="STHEDbstruction
&OBST XB=2.8,3.35,0.0,0.05,8.7,8.8, SURF_ID="STEEDbstruction
&0OBST XB=2.85,2.9,0.0,0.05,6.25,6.35, SURF_ID="STE®bstruction
&0OBST XB=3.35,3.95,0.0,0.05,8.75,8.85, SURF_ID="&LE Obstruction
&OBST XB=3.95,4.5,0.0,0.05,8.8,8.9, SURF_ID="STEEDbstruction
&0OBST XB=4.35,4.4,0.0,0.05,7.75,7.85, SURF_ID="STE®bstruction
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&OBST XB=4.4,4.45,0.0,0.05,7.8,7.9, SURF_ID="STEEDbstruction
&OBST XB=4.45,4.5,0.0,0.05,7.85,7.95, SURF_ID="STEBDbstruction
&0OBST XB=4.5,4.55,0.0,0.05,7.9,8.0, SURF_ID="STHHEDbstruction
&OBST XB=4.5,5.05,0.0,0.05,8.85,8.95, SURF_ID='STEBDbstruction
&OBST XB=4.55,4.6,0.0,0.05,7.95,8.05, SURF_ID='STEBDbstruction
&0OBST XB=4.6,4.7,0.0,0.05,8.0,8.1, SURF_ID="STERDMstruction
&OBST XB=4.7,4.75,0.0,0.05,8.05,8.15, SURF_ID='STEBDbstruction
&OBST XB=4.75,4.8,0.0,0.05,8.1,8.2, SURF_ID="STEEDbstruction
&0OBST XB=4.8,4.85,0.0,0.05,8.15,8.25, SURF_ID="STE®bstruction
&OBST XB=4.85,4.9,0.0,0.05,8.2,8.3, SURF_ID="STHEEDbstruction
&OBST XB=4.9,4.95,0.0,0.05,8.25,8.35, SURF_ID='STEBDbstruction
&0OBST XB=4.95,5.0,0.0,0.05,8.3,8.4, SURF_ID="STHHEDbstruction
&OBST XB=5.0,5.05,0.0,0.05,8.35,8.45, SURF_ID="STEBDbstruction
&OBST XB=5.05,5.1,0.0,0.05,8.4,8.5, SURF_ID="STHEEDbstruction
&0OBST XB=5.05,5.45,0.0,0.05,8.9,9.0, SURF_ID="STHEbstruction
&OBST XB=5.1,5.15,0.0,0.05,8.45,8.55, SURF_ID='STEBDbstruction
&OBST XB=5.15,5.2,0.0,0.05,8.5,8.6, SURF_ID="STEEDbstruction
&0OBST XB=5.2,5.25,0.0,0.05,8.55,8.65, SURF_ID="STE®bstruction
&OBST XB=5.25,5.3,0.0,0.05,8.6,8.7, SURF_ID="STEEDbstruction
&OBST XB=5.3,5.35,0.0,0.05,8.65,8.75, SURF_ID="STEBDbstruction
&0OBST XB=5.35,5.4,0.0,0.05,8.7,8.8, SURF_ID="STHHEDbstruction
&OBST XB=5.4,5.45,0.0,0.05,8.75,8.85, SURF_ID='STEBDbstruction
&OBST XB=5.45,5.5,0.0,0.05,8.8,9.0, SURF_ID="STEEDbstruction
&0OBST XB=5.5,5.55,0.0,0.05,8.85,9.0, SURF_ID="STHEbstruction
&OBST XB=5.55,5.6,0.0,0.05,8.9,9.0, SURF_ID="STEEDbstruction
&OBST XB=5.6,5.65,0.0,0.05,8.9,9.05, SURF_ID="STHEDbstruction
&0OBST XB=5.65,5.7,0.0,0.05,8.85,9.05, SURF_ID="STE®bstruction
&OBST XB=5.7,5.75,0.0,0.05,8.8,8.9, SURF_ID="STEEDbstruction
&OBST XB=5.7,6.15,0.0,0.05,8.95,9.05, SURF_ID='STEBDbstruction
&0OBST XB=5.75,5.8,0.0,0.05,8.75,8.85, SURF_ID="STE®bstruction
&OBST XB=5.8,5.85,0.0,0.05,8.7,8.8, SURF_ID="STHEEDbstruction
&OBST XB=5.85,5.9,0.0,0.05,8.65,8.75, SURF_ID="STEBDbstruction
&0OBST XB=5.9,5.95,0.0,0.05,8.6,8.7, SURF_ID="STHHEDbstruction
&OBST XB=5.95,6.0,0.0,0.05,8.55,8.65, SURF_ID='STEBDbstruction
&OBST XB=6.0,6.05,0.0,0.05,8.5,8.6, SURF_ID="STHEEDbstruction
&0OBST XB=6.05,6.1,0.0,0.05,8.45,8.55, SURF_ID="STE®bstruction
&OBST XB=6.1,6.15,0.0,0.05,8.4,8.5, SURF_ID="STEEDbstruction
&OBST XB=6.15,6.2,0.0,0.05,8.35,8.45, SURF_ID='STEBDbstruction
&0OBST XB=6.15,6.7,0.0,0.05,9.0,9.1, SURF_ID="STHHEDbstruction
&OBST XB=6.2,6.25,0.0,0.05,8.3,8.4, SURF_ID="STEEDbstruction
&OBST XB=6.25,6.3,0.0,0.05,8.25,8.35, SURF_ID='STEBDbstruction
&0OBST XB=6.3,6.35,0.0,0.05,8.2,8.3, SURF_ID="STHHEDbstruction
&OBST XB=6.35,6.4,0.0,0.05,8.15,8.25, SURF_ID="STEBDbstruction
&OBST XB=6.4,6.45,0.0,0.05,8.1,8.2, SURF_ID="STEEDbstruction
&0OBST XB=6.45,6.5,0.0,0.05,8.05,8.15, SURF_ID="STE®bstruction
&OBST XB=6.5,6.6,0.0,0.05,8.0,8.1, SURF_ID="STEEDWstruction
&OBST XB=6.6,6.65,0.0,0.05,7.95,8.05, SURF_ID='STEBDbstruction
&0OBST XB=6.65,6.7,0.0,0.05,7.9,8.0, SURF_ID="STHHEDbstruction
&OBST XB=6.7,6.75,0.0,0.05,7.85,7.95, SURF_ID='STEBDbstruction
&OBST XB=6.7,7.25,0.0,0.05,9.05,9.15, SURF_ID='STEBDbstruction
&0OBST XB=6.75,6.8,0.0,0.05,7.8,7.9, SURF_ID="STHHEDbstruction
&OBST XB=6.8,6.85,0.0,0.05,7.75,7.85, SURF_ID="STEBDbstruction
&OBST XB=6.85,6.9,0.0,0.05,7.7,7.8, SURF_ID="STEEDbstruction
&0OBST XB=3.9,3.95,0.0,0.05,7.4,7.5, SURF_ID="STHHEDbstruction
&0OBST XB=3.85,3.9,0.0,0.05,7.35,7.45, SURF_ID="STE®bstruction
&OBST XB=3.8,3.85,0.0,0.05,7.3,7.4, SURF_ID="STHEEDbstruction
&0OBST XB=7.25,7.8,0.0,0.05,9.1,9.2, SURF_ID="STHHEDbstruction
&0OBST XB=3.75,3.8,0.0,0.05,7.25,7.35, SURF_ID="STE®bstruction
&OBST XB=3.7,3.75,0.0,0.05,7.2,7.3, SURF_ID="STEEDbstruction
&0OBST XB=3.65,3.7,0.0,0.05,7.15,7.25, SURF_ID="STE®bstruction
&0OBST XB=3.6,3.65,0.0,0.05,7.1,7.2, SURF_ID="STHHEDbstruction
&OBST XB=3.55,3.6,0.0,0.05,7.05,7.15, SURF_ID="STEBDbstruction
&0OBST XB=3.5,3.55,0.0,0.05,7.0,7.1, SURF_ID="STHHEDbstruction
&0OBST XB=3.45,3.5,0.0,0.05,6.95,7.05, SURF_ID="STE®bstruction
&OBST XB=3.4,3.45,0.0,0.05,6.9,7.0, SURF_ID="STEEDbstruction
&0OBST XB=3.35,3.4,0.0,0.05,6.85,6.95, SURF_ID="STE®bstruction
&0OBST XB=3.3,3.35,0.0,0.05,6.8,6.9, SURF_ID="STHHEDbstruction
&OBST XB=3.25,3.3,0.0,0.05,6.75,6.85, SURF_ID="STEBDbstruction
&0OBST XB=7.8,8.4,0.0,0.05,9.15,9.25, SURF_ID="STHHEDbstruction
&0OBST XB=3.2,3.25,0.0,0.05,6.7,6.8, SURF_ID="STHHEDbstruction
&OBST XB=3.15,3.2,0.0,0.05,6.65,6.75, SURF_ID="STEBDbstruction
&0OBST XB=3.1,3.15,0.0,0.05,6.6,6.7, SURF_ID="STHHEDbstruction
&0OBST XB=3.05,3.1,0.0,0.05,6.55,6.65, SURF_ID="STE®bstruction
&OBST XB=3.0,3.05,0.0,0.05,6.5,6.6, SURF_ID="STHEEDbstruction
&0OBST XB=2.95,3.0,0.0,0.05,6.45,6.55, SURF_ID="STE®bstruction
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&OBST XB=2.9,2.95,0.0,0.05,6.4,6.5, SURF_ID="STHEDbstruction
&OBST XB=2.85,2.9,0.0,0.05,6.35,6.45, SURF_ID="STEBDbstruction
&0OBST XB=8.3,8.35,0.0,0.05,6.25,6.35, SURF_ID="STE®bstruction
&OBST XB=8.35,8.4,0.0,0.05,6.2,6.3, SURF_ID="STEEDbstruction
&OBST XB=8.4,8.45,0.0,0.05,6.25,6.35, SURF_ID="STEBDbstruction
&0OBST XB=8.4,8.95,0.0,0.05,9.2,9.3, SURF_ID="STHHEDbstruction
&OBST XB=8.45,8.5,0.0,0.05,6.3,6.4, SURF_ID="STHEEDbstruction
&OBST XB=8.4,8.45,0.0,0.05,6.35,6.45, SURF_ID='STEBDbstruction
&0OBST XB=8.45,8.5,0.0,0.05,6.4,6.5, SURF_ID="STHHEDbstruction
&OBST XB=8.5,8.55,0.0,0.05,6.45,6.55, SURF_ID="STEBDbstruction
&OBST XB=8.55,8.6,0.0,0.05,6.5,6.6, SURF_ID="STEEDbstruction
&OBST XB=8.6,8.65,0.0,0.05,6.55,6.65, SURF_ID="STE®bstruction
&OBST XB=8.65,8.7,0.0,0.05,6.65,6.75, SURF_ID="STEBDbstruction
&OBST XB=8.7,8.75,0.0,0.05,6.7,6.8, SURF_ID="STEEDbstruction
&OBST XB=8.75,8.8,0.0,0.05,6.75,6.85, SURF_ID="STE®bstruction
&OBST XB=8.8,8.85,0.0,0.05,6.8,6.9, SURF_ID="STHEEDbstruction
&OBST XB=8.85,8.9,0.0,0.05,6.85,6.95, SURF_ID="STEBDbstruction
&0OBST XB=8.95,9.5,0.0,0.05,9.25,9.35, SURF_ID="STE®bstruction
&OBST XB=8.9,8.95,0.0,0.05,6.9,7.0, SURF_ID="STEEDbstruction
&OBST XB=8.95,9.0,0.0,0.05,7.0,7.1, SURF_ID="STEEDbstruction
&0OBST XB=9.0,9.05,0.0,0.05,7.05,7.15, SURF_ID="STE®bstruction
&OBST XB=9.05,9.1,0.0,0.05,7.1,7.2, SURF_ID="STEEDbstruction
&OBST XB=9.1,9.15,0.0,0.05,7.15,7.25, SURF_ID="STEBDbstruction
&0OBST XB=9.15,9.2,0.0,0.05,7.2,7.3, SURF_ID="STHHEDbstruction
&OBST XB=9.2,9.25,0.0,0.05,7.25,7.35, SURF_ID="STEBDbstruction
&OBST XB=9.25,9.3,0.0,0.05,7.3,7.4, SURF_ID="STHEEDbstruction
&0OBST XB=9.3,9.35,0.0,0.05,7.4,7.5, SURF_ID="STHHEDbstruction
&OBST XB=9.35,9.4,0.0,0.05,7.45,7.55, SURF_ID="STEBDbstruction
&OBST XB=9.4,9.45,0.0,0.05,7.5,7.6, SURF_ID="STEEDbstruction
&0OBST XB=9.5,10.05,0.0,0.05,9.3,9.4, SURF_ID="STHEbstruction
&OBST XB=9.45,9.5,0.0,0.05,7.55,7.65, SURF_ID="STEBDbstruction
&OBST XB=9.5,9.55,0.0,0.05,7.6,7.7, SURF_ID="STEEDbstruction
&OBST XB=9.55,9.6,0.0,0.05,7.65,7.75, SURF_ID="STEB®bstruction
&OBST XB=9.85,9.9,0.0,0.05,7.95,8.0, SURF_ID="STHEDbstruction
&OBST XB=9.9,9.95,0.0,0.05,7.95,8.05, SURF_ID='STEBDbstruction
&0OBST XB=9.95,10.0,0.0,0.05,8.0,8.1, SURF_ID="STHEDbstruction
&OBST XB=10.0,10.05,0.0,0.05,8.05,8.15, SURF_ID=EEL'/ Obstruction
&OBST XB=10.05,10.1,0.0,0.05,8.15,8.25, SURF_ID=EEL'/ Obstruction
&0OBST XB=10.05,10.6,0.0,0.05,9.35,9.45, SURF_ID=EE&L'/ Obstruction
&OBST XB=10.1,10.15,0.0,0.05,8.2,8.3, SURF_ID="STEBbstruction
&OBST XB=10.15,10.2,0.0,0.05,8.25,8.35, SURF_ID=EEL'/ Obstruction
&0OBST XB=10.2,10.25,0.0,0.05,8.3,8.4, SURF_ID="STE®bstruction
&OBST XB=10.25,10.3,0.0,0.05,8.35,8.45, SURF_ID=EEL'/ Obstruction
&OBST XB=10.3,10.35,0.0,0.05,8.4,8.5, SURF_ID="STEBbstruction
&0OBST XB=10.35,10.4,0.0,0.05,8.5,8.6, SURF_ID="STE®bstruction
&OBST XB=10.4,10.45,0.0,0.05,8.55,8.65, SURF_ID=EEL'/ Obstruction
&OBST XB=10.45,10.5,0.0,0.05,8.6,8.7, SURF_ID="STEBbstruction
&0OBST XB=10.5,10.55,0.0,0.05,8.65,8.75, SURF_ID=EE&L'/ Obstruction
&OBST XB=10.55,10.6,0.0,0.05,8.7,8.8, SURF_ID="STEBbstruction
&OBST XB=10.6,10.65,0.0,0.05,8.75,8.85, SURF_ID=EEL'/ Obstruction
&0OBST XB=10.6,11.05,0.0,0.05,9.4,9.5, SURF_ID="STE®bstruction
&OBST XB=10.65,10.7,0.0,0.05,8.8,8.9, SURF_ID="STEBbstruction
&OBST XB=10.7,10.75,0.0,0.05,8.9,9.0, SURF_ID="STEBbstruction
&0OBST XB=10.75,10.8,0.0,0.05,8.95,9.05, SURF_ID=EE&L'/ Obstruction
&0OBST XB=10.8,10.85,0.0,0.05,9.0,9.1, SURF_ID="STE®bstruction
&OBST XB=10.85,10.9,0.0,0.05,9.05,9.15, SURF_ID=EEL'/ Obstruction
&0OBST XB=10.9,10.95,0.0,0.05,9.1,9.2, SURF_ID="STE®bstruction
&0OBST XB=10.95,11.0,0.0,0.05,9.15,9.25, SURF_ID=EE&L'/ Obstruction
&OBST XB=11.0,11.05,0.0,0.05,9.25,9.35, SURF_ID=EEL'/ Obstruction
&0OBST XB=11.05,11.1,0.0,0.05,9.3,9.5, SURF_ID="STE®bstruction
&0OBST XB=11.1,11.15,0.0,0.05,9.35,9.5, SURF_ID="&LHE Obstruction
&OBST XB=11.15,11.25,0.0,0.05,9.4,9.55, SURF_ID=EEL'/ Obstruction
&0OBST XB=11.25,11.3,0.0,0.05,9.35,9.55, SURF_ID=EE&L'/ Obstruction
&0OBST XB=11.3,11.35,0.0,0.05,9.3,9.4, SURF_ID="STE®bstruction
&OBST XB=11.3,11.7,0.0,0.05,9.45,9.55, SURF_ID="&TE Obstruction
&0OBST XB=11.35,11.4,0.0,0.05,9.25,9.35, SURF_ID=EE&L'/ Obstruction
&0OBST XB=11.4,11.45,0.0,0.05,9.15,9.25, SURF_ID=EE&L'/ Obstruction
&OBST XB=11.45,11.5,0.0,0.05,9.1,9.2, SURF_ID="STEBbstruction
&0OBST XB=11.5,11.55,0.0,0.05,9.05,9.15, SURF_ID=EE&L'/ Obstruction
&0OBST XB=11.55,11.6,0.0,0.05,9.0,9.1, SURF_ID="STE®bstruction
&OBST XB=11.6,11.65,0.0,0.05,8.95,9.05, SURF_ID=EEL'/ Obstruction
&0OBST XB=11.65,11.7,0.0,0.05,8.9,9.0, SURF_ID="STE®bstruction
&0OBST XB=11.7,11.75,0.0,0.05,8.8,8.9, SURF_ID="STE®bstruction
&OBST XB=11.7,12.3,0.0,0.05,9.5,9.6, SURF_ID="STHEDbstruction
&0OBST XB=11.75,11.8,0.0,0.05,8.75,8.85, SURF_ID=EE&L'/ Obstruction
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&OBST XB=11.8,11.85,0.0,0.05,8.7,8.8, SURF_ID="STEBbstruction
&OBST XB=11.85,11.9,0.0,0.05,8.65,8.75, SURF_ID=EEL'/ Obstruction
&0OBST XB=11.9,11.95,0.0,0.05,8.6,8.7, SURF_ID="STE®bstruction
&OBST XB=11.95,12.0,0.0,0.05,8.55,8.65, SURF_ID=EEL'/ Obstruction
&OBST XB=12.0,12.05,0.0,0.05,8.5,8.6, SURF_ID="STEBbstruction
&0OBST XB=12.05,12.1,0.0,0.05,8.4,8.5, SURF_ID="STE®bstruction
&OBST XB=12.1,12.15,0.0,0.05,8.35,8.45, SURF_ID=EEL'/ Obstruction
&OBST XB=12.15,12.2,0.0,0.05,8.3,8.4, SURF_ID="STEBbstruction
&0OBST XB=12.2,12.25,0.0,0.05,8.25,8.35, SURF_ID=EE&L'/ Obstruction
&OBST XB=12.25,12.3,0.0,0.05,8.2,8.3, SURF_ID="STEBbstruction
&OBST XB=12.3,12.35,0.0,0.05,8.15,8.25, SURF_ID=EEL'/ Obstruction
&0OBST XB=12.3,12.85,0.0,0.05,9.55,9.65, SURF_ID=EE&L'/ Obstruction
&OBST XB=12.35,12.4,0.0,0.05,8.05,8.15, SURF_ID=EEL'/ Obstruction
&OBST XB=12.4,12.8,-0.2,0.2,7.8,8.0, SURF_I|D="STHHEDbstruction
&0OBST XB=12.85,13.4,0.0,0.05,9.6,9.7, SURF_ID="STE®bstruction
&OBST XB=13.4,13.95,0.0,0.05,9.65,9.75, SURF_ID=EEL'/ Obstruction
&OBST XB=13.95,14.0,0.0,0.05,6.25,6.35, SURF_ID=EEL'/ Obstruction
&0OBST XB=13.95,14.0,0.0,0.05,9.7,9.8, SURF_ID="STE®bstruction
&OBST XB=14.0,14.0,0.0,0.05,6.2,6.25, SURF_ID='STEBDbstruction
&OBST XB=13.95,14.0,0.0,0.2,9.9,9.9, SURF_ID="INER®bstruction
&0OBST XB=0.6,0.8,0.0,7.0,8.6,8.8, SURF_ID="INERD®struction
&OBST XB=2.8,3.0,0.0,7.0,8.8,9.0, SURF_ID="INERDWstruction
&OBST XB=5.2,5.4,0.0,7.0,9.0,9.2, SURF_ID="INERDWstruction
&0OBST XB=7.4,7.6,0.0,7.0,9.2,9.4, SURF_ID="INERD®struction
&OBST XB=9.6,9.8,0.0,7.0,9.4,9.6, SURF_ID="INERDWstruction
&OBST XB=11.8,12.0,0.0,7.0,9.6,9.8, SURF_ID='INER®bstruction
&0OBST XB=-0.4,0.6,0.0,7.0,8.6,8.6, SURF_ID="INERDbstruction
&OBST XB=0.8,2.8,0.0,7.0,8.8,8.8, SURF_ID="INERDWstruction
&OBST XB=3.0,5.2,0.0,7.0,9.0,9.0, SURF_ID="INERDWstruction
&0OBST XB=5.4,7.4,0.0,7.0,9.2,9.2, SURF_ID="INERD®struction
&OBST XB=7.6,9.6,0.0,7.0,9.4,9.4, SURF_ID="INERDWstruction
&OBST XB=9.8,11.8,0.0,7.0,9.6,9.6, SURF_ID="INER@Ystruction
&0OBST XB=12.0,14.0,0.0,7.0,9.8,9.8, SURF_ID="INER®bstruction
&OBST XB=12.8,12.85,0.0,0.05,7.65,7.75, SURF_ID=EEL'/ Obstruction
&OBST XB=13.45,13.5,0.0,0.05,6.9,7.0, SURF_ID="STEBbstruction
&0OBST XB=13.4,13.45,0.0,0.05,7.0,7.1, SURF_ID="STE®bstruction
&OBST XB=13.35,13.4,0.0,0.05,7.05,7.15, SURF_ID=EEL'/ Obstruction
&OBST XB=13.3,13.35,0.0,0.05,7.1,7.2, SURF_ID="STEBbstruction
&0OBST XB=13.25,13.3,0.0,0.05,7.15,7.25, SURF_ID=EE&L'/ Obstruction
&OBST XB=13.2,13.25,0.0,0.05,7.2,7.3, SURF_ID="STEBbstruction
&OBST XB=13.15,13.2,0.0,0.05,7.25,7.35, SURF_ID=EEL'/ Obstruction
&0OBST XB=13.1,13.15,0.0,0.05,7.3,7.4, SURF_ID="STE®bstruction
&OBST XB=13.05,13.1,0.0,0.05,7.4,7.5, SURF_ID="STEBbstruction
&OBST XB=13.0,13.05,0.0,0.05,7.45,7.55, SURF_ID=EEL'/ Obstruction
&0OBST XB=12.95,13.0,0.0,0.05,7.5,7.6, SURF_ID="STE®bstruction
&OBST XB=12.9,12.95,0.0,0.05,7.55,7.65, SURF_ID=EEL'/ Obstruction
&OBST XB=12.85,12.9,0.0,0.05,7.6,7.7, SURF_ID="STEBbstruction
&0OBST XB=13.95,14.0,0.0,0.05,6.35,6.45, SURF_ID=EE&L'/ Obstruction
&OBST XB=13.9,13.95,0.0,0.05,6.4,6.5, SURF_ID="STEBbstruction
&OBST XB=13.85,13.9,0.0,0.05,6.45,6.55, SURF_ID=EEL'/ Obstruction
&0OBST XB=13.8,13.85,0.0,0.05,6.5,6.6, SURF_ID="STE®bstruction
&OBST XB=13.75,13.8,0.0,0.05,6.55,6.65, SURF_ID=EEL'/ Obstruction
&OBST XB=13.7,13.75,0.0,0.05,6.65,6.75, SURF_ID=EEL'/ Obstruction
&0OBST XB=13.65,13.7,0.0,0.05,6.7,6.8, SURF_ID="STE®bstruction
&0OBST XB=13.6,13.65,0.0,0.05,6.75,6.85, SURF_ID=EE&L'/ Obstruction
&OBST XB=13.55,13.6,0.0,0.05,6.8,6.9, SURF_ID="STEBbstruction
&0OBST XB=13.5,13.55,0.0,0.05,6.85,6.95, SURF_ID=EE&L'/ Obstruction
&0OBST XB=12.75,12.8,0.0,0.05,7.7,7.8, SURF_ID="STE®bstruction
&OBST XB=12.4,12.45,0.0,0.05,8.0,8.1, SURF_ID="STEBbstruction
&0OBST XB=9.6,10.0,-0.2,0.2,7.8,8.0, SURF_ID="STEEDbstruction
&0OBST XB=9.6,9.65,0.0,0.05,7.7,7.8, SURF_ID="STHHEDbstruction
&OBST XB=6.8,7.2,-0.2,0.2,7.6,7.8, SURF_ID="STEEDWstruction
&0OBST XB=3.95,4.0,0.0,0.05,7.45,7.55, SURF_ID="STE®bstruction
&0OBST XB=4.0,4.05,0.0,0.05,7.5,7.6, SURF_ID="STHHEDbstruction
&OBST XB=4.0,4.4,-0.2,0.2,7.6,7.8, SURF_ID="STEEDWstruction
&0OBST XB=4.05,4.1,0.0,0.05,7.7,7.8, SURF_ID="STHHEDbstruction
&0OBST XB=7.35,7.4,0.0,0.05,7.3,7.4, SURF_ID="STHHEDbstruction
&OBST XB=7.65,7.7,0.0,0.05,7.0,7.1, SURF_ID="STEEDbstruction
&0OBST XB=7.7,7.75,0.0,0.05,6.95,7.05, SURF_ID="STE®bstruction
&0OBST XB=7.75,7.8,0.0,0.05,6.9,7.0, SURF_ID="STHHEDbstruction
&OBST XB=7.8,7.85,0.0,0.05,6.85,6.95, SURF_ID="STEBDbstruction
&0OBST XB=7.85,7.9,0.0,0.05,6.8,6.9, SURF_ID="STHHEDbstruction
&0OBST XB=7.4,7.45,0.0,0.05,7.25,7.35, SURF_ID="STE®bstruction
&OBST XB=7.45,7.5,0.0,0.05,7.2,7.3, SURF_ID="STEEDbstruction
&0OBST XB=7.5,7.55,0.0,0.05,7.15,7.25, SURF_ID="STE®bstruction
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&OBST XB=7.55,7.6,0.0,0.05,7.1,7.2, SURF_ID='STHEDbstruction
&OBST XB=7.6,7.65,0.0,0.05,7.05,7.15, SURF_ID="STEBDbstruction
&OBST XB=7.9,7.95,0.0,0.05,6.75,6.85, SURF_ID='STEBbstruction
&OBST XB=8.25,8.3,0.0,0.05,6.4,6.5, SURF_ID='STHEDbstruction
&OBST XB=8.2,8.25,0.0,0.05,6.45,6.55, SURF_ID="'STEBDbstruction
&OBST XB=8.15,8.2,0.0,0.05,6.5,6.6, SURF_ID="STHEEDbstruction
&OBST XB=8.1,8.15,0.0,0.05,6.55,6.65, SURF_ID="'STEBDbstruction
&OBST XB=8.05,8.1,0.0,0.05,6.6,6.7, SURF_ID='STHEDbstruction
&OBST XB=8.0,8.05,0.0,0.05,6.65,6.75, SURF_ID='STEBbstruction
&OBST XB=7.95,8.0,0.0,0.05,6.7,6.8, SURF_ID='STHEDbstruction
&OBST XB=8.3,8.35,0.0,0.05,6.35,6.45, SURF_ID="STEBDbstruction
&OBST XB=7.3,7.35,0.0,0.05,7.35,7.45, SURF_ID='STEBDbstruction
&OBST XB=7.25,7.3,0.0,0.05,7.4,7.5, SURF_I|D='STHEDbstruction
&OBST XB=7.2,7.25,0.0,0.05,7.45,7.55, SURF_ID="STEBDbstruction
&OBST XB=7.15,7.2,0.0,0.05,7.5,7.6, SURF_ID="STHEEDbstruction
&OBST XB=1.2,1.6,-0.2,0.2,7.3,7.5, SURF_ID="STERDMstruction
&OBST XB=1.25,1.3,0.0,0.05,7.4,7.5, SURF_I|D='STHEDbstruction
&OBST XB=1.6,1.65,0.0,0.05,7.15,7.25, SURF_ID='STEBbstruction
&OBST XB=1.55,1.6,0.0,0.05,7.2,7.3, SURF_ID='STHEDbstruction
&OBST XB=1.5,1.55,0.0,0.05,7.25,7.35, SURF_ID="'STEBDbstruction
&OBST XB=-0.4,0.6,-7.0,0.0,8.6,8.6, SURF_ID="INERDbstruction
&OBST XB=0.6,0.8,-7.0,0.0,8.6,8.8, SURF_ID="INERDbstruction
&OBST XB=0.8,2.8,-7.0,0.0,8.8,8.8, SURF_ID="INERDbstruction
&OBST XB=2.8,3.0,-7.0,0.0,8.8,9.0, SURF_ID="INERDbstruction
&OBST XB=3.0,5.2,-7.0,0.0,9.0,9.0, SURF_ID="INERDbstruction
&OBST XB=5.2,5.4,-7.0,0.0,9.0,9.2, SURF_ID="INERDbstruction
&OBST XB=5.4,7.4,-7.0,0.0,9.2,9.2, SURF_ID="INERDbstruction
&OBST XB=7.6,9.6,-7.0,0.0,9.4,9.4, SURF_ID="INERDbstruction
&OBST XB=7.4,7.6,-7.0,0.0,9.2,9.4, SURF_ID="INERDbstruction
&OBST XB=9.8,11.8,-7.0,0.0,9.6,9.6, SURF_ID="INERDbstruction
&OBST XB=12.0,14.0,-7.0,0.0,9.8,9.8, SURF_ID="INER®bstruction
&OBST XB=11.8,12.0,-7.0,0.0,9.6,9.8, SURF_ID="INER®bstruction
&OBST XB=9.6,9.8,-7.0,0.0,9.4,9.6, SURF_ID="INERDbstruction

&OBST XB=-0.04,14.0,-4.0,4.0,0.0,0.4, SURF_IDS=4i¢fINERT','INERT'/ Obstruction

&VENT SURF_ID="INERT', XB=-0.36,28.36,-7.2,7.2,0000/ Vent
&VENT SURF_ID="INERT', XB=-0.4,-0.4,-7.2,7.2,0.0689/ Vent01
&VENT SURF_ID="MIRROR', XB=14.0,14.0,-7.2,7.2,0.0,0/ Vent02
&VENT SURF_ID="OPEN', XB=-0.36,14.0,-4.0,-4.0,0.0,0/ Vent03
&VENT SURF_ID="OPEN', XB=-0.36,14.0,4.0,4.0,0.0,00vent04

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE/

&SLCF QUANTITY="TEMPERATURE', PBZ=6.4/
&SLCF QUANTITY="TEMPERATURE', PBY=0.0/

&TAIL/
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Priloha 3 — Vstupy do programu FDS: Studie chlazeni

oceloveé konstrukce pomoci CFD modelu

V piiloze jsou textové soubory, které slouzi jako vgtupvypoitu programem FDS pro
vytvoreni numerického modelu ke kapitole 7 této prace.

Jmenovita oteviraci teplota 68 °C, K faktor 57, vékost kapek 1 mm

&HEAD CHID='68_1000_57'/
&TIME T_END=900.0/
&DUMP RENDER_FILE="zkus_mist2.gel', DT_RESTART=30.0

&MESH ID='"Mesh01’, IJK=56,46,40, XB=-0.3,5.3,-0.34.0,4.0/
&SPEC ID='WATER VAPOR'/

&PART ID="Water',
SPEC_ID='"WATER VAPOR,
DIAMETER=1000.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/

&REAC ID="PE’,
FUEL='REAC_FUEL',
FORMULA='C2H4',
CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

&PROP ID="Default_Water Spray_Default_Water Spray'

QUANTITY="SPRINKLER LINK TEMPERATURE',

ACTIVATION_TEMPERATURE=68.0,

PART_ID='"Water',

K_FACTOR=57.0,

OPERATING_PRESSURE=1.0,

PARTICLE_VELOCITY=8.75,

SPRAY_ANGLE=60.0,75.0/
&DEVC ID='SOLID', QUANTITY='"WALL TEMPERATURE', XYZ=2.5,2.0,2.9, IOR=3/
&DEVC ID='"SPRKO01', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=2.5,0.5,3.8/
&DEVC ID='SPRKO02', PROP_ID='"Default_Water Spray_&af_Water Spray', XYZ=2.5,3.5,3.8/

&SURF ID="STEEL',
RGB=146,202,166,
ADIABATIC=.TRUE./

&SURF ID="horak’,
RGB=255,61,208,
HRRPUA=500.0,
RAMP_Q="horak_RAMP_Q',
&RAMP ID="horak_RAMP_Q', T=0.0, F=0.1/

&RAMP ID="horak_RAMP_Q', T=3.0, F=0.2/
&RAMP ID="horak_RAMP_Q', T=6.0, F=0.3/
&RAMP ID="horak_RAMP_Q', T=9.0, F=0.4/
&RAMP ID="horak_RAMP_Q', T=12.0, F=0.5/
&RAMP ID="horak_RAMP_Q', T=15.0, F=0.6/
&RAMP ID="horak_RAMP_Q', T=18.0, F=0.7/
&RAMP ID="horak_RAMP_Q', T=21.0, F=0.8/
&RAMP ID="horak_RAMP_Q', T=24.0, F=0.9/
&RAMP ID="horak_RAMP_Q', T=27.0, F=1.0/

&0OBST XB=0.0,5.0,-0.3,0.0,0.0,4.0, SURF_ID="INERDbstruction
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&OBST XB=0.0,5.0,4.0,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=-0.3,0.0,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=5.0,5.3,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,1.9,2.1,2.9,3.1, SURF_ID="STERDWstruction

&OBST XB=1.9,3.1,1.6,2.4,0.0,0.2, SURF_IDS="hor8ERT",'INERT'/ Obstruction

&HOLE XB=0.0,5.0,3.95,4.35,-0.01,0.5/ Hole
&HOLE XB=0.0,5.0,-0.35,0.05,-0.01,0.5/ Hole

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,0.0,0.¥ent
&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,4.0,4 ¥ent01
&VENT SURF_ID="OPEN', XB=0.0,5.0,4.3,4.3,0.0,0.5¢02
&VENT SURF_ID="OPEN', XB=0.0,5.0,-0.3,-0.3,0.0,0\%nt03

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE"

&SLCF QUANTITY="TEMPERATURE', PBY=2.0/
&SLCF QUANTITY="TEMPERATURE', PBZ=2.9/
&SLCF QUANTITY="TEMPERATURE', PBX=2.5/

&TAIL/

Jmenovita oteviraci teplota 68 °C, K faktor 80, vaékost kapek 1 mm

&HEAD CHID='68_1000_80"/
&TIME T_END=900.0/
&DUMP RENDER_FILE="zkus_mist2.gel', DT_RESTART=30.0

&MESH ID='"Mesh01’, IJK=56,46,40, XB=-0.3,5.3,-0.34.0,4.0/
&SPEC ID="WATER VAPOR'/

&PART ID="Water',
SPEC_ID="WATER VAPOR,
DIAMETER=1000.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/

&REAC ID="PE',
FUEL='REAC_FUEL',
FORMULA='C2H4',
CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

&PROP ID="Default_Water Spray_Default_Water Spray'

QUANTITY="SPRINKLER LINK TEMPERATURE',

ACTIVATION_TEMPERATURE=68.0,

PART_ID='"Water',

K_FACTOR=80.0,

OPERATING_PRESSURE=1.0,

PARTICLE_VELOCITY=8.75,

SPRAY_ANGLE=60.0,75.0/
&DEVC ID='SOLID', QUANTITY='"WALL TEMPERATURE', XYZ=2.5,2.0,2.9, IOR=3/
&DEVC ID='"SPRKO01', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=2.5,0.5,3.8/
&DEVC ID='SPRKO02', PROP_ID='"Default_Water Spray_&af_Water Spray', XYZ=2.5,3.5,3.8/

&SURF ID="STEEL',
RGB=146,202,166,
ADIABATIC=.TRUE./

&SURF ID="horak’,
RGB=255,61,208,
HRRPUA=500.0,
RAMP_Q="horak_RAMP_Q',
&RAMP ID="horak_RAMP_Q', T=0.0, F=0.1/
&RAMP ID="horak_RAMP_Q', T=3.0, F=0.2/
&RAMP ID="horak_RAMP_Q", T=6.0, F=0.3/
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&RAMP ID="horak_RAMP_Q', T=9.0, F=0.4/

&RAMP ID="horak_RAMP_Q', T=12.0, F=0.5/
&RAMP ID="horak_RAMP_Q', T=15.0, F=0.6/
&RAMP ID="horak_RAMP_Q', T=18.0, F=0.7/
&RAMP ID="horak_RAMP_Q', T=21.0, F=0.8/
&RAMP ID="horak_RAMP_Q', T=24.0, F=0.9/
&RAMP ID="horak_RAMP_Q', T=27.0, F=1.0/

&OBST XB=0.0,5.0,-0.3,0.0,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,4.0,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=-0.3,0.0,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=5.0,5.3,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,1.9,2.1,2.9,3.1, SURF_ID="STERDWstruction

&OBST XB=1.9,3.1,1.6,2.4,0.0,0.2, SURF_IDS="hor8ERT",'INERT'/ Obstruction

&HOLE XB=0.0,5.0,3.95,4.35,-0.01,0.5/ Hole
&HOLE XB=0.0,5.0,-0.35,0.05,-0.01,0.5/ Hole

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,0.0,0.¥ent
&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,4.0,4 ¥ent01
&VENT SURF_ID="OPEN', XB=0.0,5.0,4.3,4.3,0.0,0.5¢ 02
&VENT SURF_ID="OPEN', XB=0.0,5.0,-0.3,-0.3,0.0,0\%nt03

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE"

&SLCF QUANTITY="TEMPERATURE', PBY=2.0/

&SLCF QUANTITY="TEMPERATURE', PBZ=2.9/
&SLCF QUANTITY="TEMPERATURE', PBX=2.5/

&TAIL/

Jmenovita oteviraci teplota 68 °C, K faktor 115, vékost kapek 1 mm

&HEAD CHID='68_1000_115"
&TIME T_END=900.0/
&DUMP RENDER_FILE="zkus_mist2.gel', DT_RESTART=30.0

&MESH ID='"Mesh01’, IJK=56,46,40, XB=-0.3,5.3,-0.34.0,4.0/
&SPEC ID="WATER VAPOR'/

&PART ID="Water',
SPEC_ID="WATER VAPOR,
DIAMETER=1000.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/

&REAC ID="PE’,
FUEL='REAC_FUEL',
FORMULA='C2H4',
CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

&PROP ID="Default_Water Spray_Default_Water Spray'
QUANTITY="SPRINKLER LINK TEMPERATURE',
ACTIVATION_TEMPERATURE=68.0,
PART_ID='"Water',

K_FACTOR=115.0,
OPERATING_PRESSURE=1.0,
PARTICLE_VELOCITY=8.75,
SPRAY_ANGLE=60.0,75.0/

&DEVC ID='SOLID', QUANTITY='"WALL TEMPERATURE', XYZ=2.5,2.0,2.9, IOR=3/
&DEVC ID="SPRKO01', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=2.5,0.5,3.8/
&DEVC ID='SPRKO02', PROP_ID='"Default_Water Spray_&af_Water Spray', XYZ=2.5,3.5,3.8/

&SURF ID="STEEL',
RGB=146,202,166,
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ADIABATIC=.TRUE./

&SURF ID="horak’,
RGB=255,61,208,
HRRPUA=500.0,
RAMP_Q="horak_RAMP_Q',
&RAMP ID="horak_RAMP_Q', T=0.0, F=0.1/

&RAMP ID="horak_RAMP_Q', T=3.0, F=0.2/
&RAMP ID="horak_RAMP_Q', T=6.0, F=0.3/
&RAMP ID="horak_RAMP_Q', T=9.0, F=0.4/
&RAMP ID="horak_RAMP_Q', T=12.0, F=0.5/
&RAMP ID="horak_RAMP_Q', T=15.0, F=0.6/
&RAMP ID="horak_RAMP_Q', T=18.0, F=0.7/
&RAMP ID="horak_RAMP_Q', T=21.0, F=0.8/
&RAMP ID="horak_RAMP_Q', T=24.0, F=0.9/
&RAMP ID="horak_RAMP_Q', T=27.0, F=1.0/

&OBST XB=0.0,5.0,-0.3,0.0,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,4.0,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=-0.3,0.0,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=5.0,5.3,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,1.9,2.1,2.9,3.1, SURF_ID="STERDWstruction

&OBST XB=1.9,3.1,1.6,2.4,0.0,0.2, SURF_IDS="hor8ERT",'INERT"/ Obstruction

&HOLE XB=0.0,5.0,3.95,4.35,-0.01,0.5/ Hole
&HOLE XB=0.0,5.0,-0.35,0.05,-0.01,0.5/ Hole

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,0.0,0.¥ent
&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,4.0,4 ¥ent01
&VENT SURF_ID="OPEN', XB=0.0,5.0,4.3,4.3,0.0,0.5¢02
&VENT SURF_ID="OPEN', XB=0.0,5.0,-0.3,-0.3,0.0,0\%nt03

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE"/

&SLCF QUANTITY="TEMPERATURE', PBY=2.0/

&SLCF QUANTITY="TEMPERATURE', PBZ=2.9/
&SLCF QUANTITY="TEMPERATURE', PBX=2.5/

&TAIL/

Jmenovita oteviraci teplota 68 °C, K faktor 57, vékost kapek 3 mm

&HEAD CHID='68_3000_57"/
&TIME T_END=900.0/
&DUMP RENDER_FILE="zkus_mist2.gel', DT_RESTART=30.0

&MESH ID='"Mesh01’, IJK=56,46,40, XB=-0.3,5.3,-0.34.0,4.0/
&SPEC ID='WATER VAPOR'/

&PART ID="Water',
SPEC_ID='"WATER VAPOR,
DIAMETER=3000.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/

&REAC ID="PE’,
FUEL='REAC_FUEL',
FORMULA='C2H4',
CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

&PROP ID="Default_Water Spray_Default_Water Spray'
QUANTITY="SPRINKLER LINK TEMPERATURE',
ACTIVATION_TEMPERATURE=68.0,
PART_ID='"Water',

K_FACTOR=57.0,
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&DEVC ID='SOLID', QUANTITY='"WALL TEMPERATURE', XYZ=2.5,2.0,2.9, IOR=3/
&DEVC ID='SPRKO01', PROP_ID='"Default_Water Spray_&af_Water Spray', XYZ=2.5,0.5,3.8/
&DEVC ID='"SPRKO02', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=2.5,3.5,3.8/

&SURF

&SURF

&RAMP
&RAMP
&RAMP
&RAMP
&RAMP
&RAMP
&RAMP
&RAMP
&RAMP

&OBST XB=0.0,5.0,-0.3,0.0,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,4.0,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=-0.3,0.0,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=5.0,5.3,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,1.9,2.1,2.9,3.1, SURF_ID="STERDWstruction

&OBST XB=1.9,3.1,1.6,2.4,0.0,0.2, SURF_IDS="hor8ERT",'INERT'/ Obstruction

OPERATING_PRESSURE=1.0,
PARTICLE_VELOCITY=8.75,
SPRAY_ANGLE=60.0,75.0/

ID="STEEL',
RGB=146,202,166,
ADIABATIC=.TRUE./

ID="horak’,

RGB=255,61,208,

HRRPUA=500.0,
RAMP_Q='horak_RAMP_Q"',
&RAMP ID="horak_RAMP_Q', T=0.0, F=0.1/
ID="horak_RAMP_Q', T=3.0, F=0.2/
ID="horak_RAMP_Q', T=6.0, F=0.3/
ID="horak_RAMP_Q"', T=9.0, F=0.4/
ID="horak_RAMP_Q', T=12.0, F=0.5/
ID="horak_RAMP_Q', T=15.0, F=0.6/
ID="horak_RAMP_Q', T=18.0, F=0.7/
ID="horak_RAMP_Q', T=21.0, F=0.8/
ID="horak_RAMP_Q', T=24.0, F=0.9/
ID="horak_RAMP_Q', T=27.0, F=1.0/

&HOLE XB=0.0,5.0,3.95,4.35,-0.01,0.5/ Hole
&HOLE XB=0.0,5.0,-0.35,0.05,-0.01,0.5/ Hole

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,0.0,0.¥ent

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,4.0,4 ¥ent01

&VENT SURF_ID="OPEN', XB=0.0,5.0,4.3,4.3,0.0,0.5¢02

&VENT SURF_ID="OPEN', XB=0.0,5.0,-0.3,-0.3,0.0,0\%nt03

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE"/

&SLCF QUANTITY="TEMPERATURE', PBY=2.0/
&SLCF QUANTITY="TEMPERATURE', PBZ=2.9/
&SLCF QUANTITY="TEMPERATURE', PBX=2.5/

&TAIL/

Jmenovita oteviraci teplota 68 °C, K faktor 80, vékost kapek 3 mm

&HEAD CHID='68_3000_80"/
&TIME T_END=900.0/

&DUMP RENDER_FILE="zkus_mist2.gel', DT_RESTART=30.0

&MESH ID='"Mesh01’, IJK=56,46,40, XB=-0.3,5.3,-0.34.0,4.0/

&SPEC ID='"WATER VAPOR'/

&PART

&REAC

ID='"Water',
SPEC_ID="WATER VAPOR/,
DIAMETER=3000.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/

ID="PE’,
FUEL='REAC_FUEL',
FORMULA='C2H4',
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&PROP

&DEVC ID='SOLID', QUANTITY='"WALL TEMPERATURE', XYZ=2.5,2.0,2.9, IOR=3/
&DEVC ID='SPRKO01', PROP_ID='"Default_Water Spray_&af_Water Spray', XYZ=2.5,0.5,3.8/
&DEVC ID="SPRKO02', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=2.5,3.5,3.8/

&SURF

&SURF

&RAMP
&RAMP
&RAMP
&RAMP
&RAMP
&RAMP
&RAMP
&RAMP
&RAMP

&OBST XB=0.0,5.0,-0.3,0.0,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,4.0,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=-0.3,0.0,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=5.0,5.3,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,1.9,2.1,2.9,3.1, SURF_ID="STERDWstruction

&OBST XB=1.9,3.1,1.6,2.4,0.0,0.2, SURF_IDS="hor8ERT",'INERT'/ Obstruction

CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

ID="Default_Water Spray_Default_Water Spray'
QUANTITY='"SPRINKLER LINK TEMPERATURE',

ACTIVATION_TEMPERATURE=68.0,
PART_ID='Water',

K_FACTOR=80.0,
OPERATING_PRESSURE=1.0,
PARTICLE_VELOCITY=8.75,
SPRAY_ANGLE=60.0,75.0/

ID="STEEL',
RGB=146,202,166,
ADIABATIC=.TRUE./

ID="horak’,

RGB=255,61,208,

HRRPUA=500.0,
RAMP_Q='horak_RAMP_Q"',
&RAMP ID="horak_RAMP_Q', T=0.0, F=0.1/
ID="horak_RAMP_Q', T=3.0, F=0.2/
ID="horak_RAMP_Q', T=6.0, F=0.3/
ID="horak_RAMP_Q"', T=9.0, F=0.4/
ID="horak_RAMP_Q', T=12.0, F=0.5/
ID="horak_RAMP_Q', T=15.0, F=0.6/
ID="horak_RAMP_Q', T=18.0, F=0.7/
ID="horak_RAMP_Q', T=21.0, F=0.8/
ID="horak_RAMP_Q', T=24.0, F=0.9/
ID="horak_RAMP_Q', T=27.0, F=1.0/

&HOLE XB=0.0,5.0,3.95,4.35,-0.01,0.5/ Hole
&HOLE XB=0.0,5.0,-0.35,0.05,-0.01,0.5/ Hole

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,0.0,0.¥ent

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,4.0,4 ¥ent01

&VENT SURF_ID="OPEN', XB=0.0,5.0,4.3,4.3,0.0,0.5¢02

&VENT SURF_ID="OPEN', XB=0.0,5.0,-0.3,-0.3,0.0,0\%nt03

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE"

&SLCF QUANTITY="TEMPERATURE', PBY=2.0/
&SLCF QUANTITY="TEMPERATURE', PBZ=2.9/
&SLCF QUANTITY="TEMPERATURE', PBX=2.5/

&TAIL/

Jmenovita oteviraci teplota 68 °C, K faktor 115, ékost kapek 3 mm

&HEAD CHID='68_3000_115"
&TIME T_END=900.0/

&DUMP RENDER_FILE="zkus_mist2.gel', DT_RESTART=30.0

&MESH ID='"Mesh01’, IJK=56,46,40, XB=-0.3,5.3,-0.34.0,4.0/

&SPEC ID='"WATER VAPOR'/

&PART

ID="Water",
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SPEC_ID='"WATER VAPOR,
DIAMETER=3000.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/

&REAC ID="PE’,
FUEL='REAC_FUEL',
FORMULA='C2H4',
CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

&PROP ID="Default_Water Spray_Default_Water Spray'
QUANTITY="SPRINKLER LINK TEMPERATURE',
ACTIVATION_TEMPERATURE=68.0,
PART_ID='"Water',
K_FACTOR=115.0,
OPERATING_PRESSURE=1.0,
PARTICLE_VELOCITY=8.75,
SPRAY_ANGLE=60.0,75.0/
&DEVC ID='SOLID', QUANTITY='"WALL TEMPERATURE', XYZ=2.5,2.0,2.9, IOR=3/
&DEVC ID='SPRKO01', PROP_ID='"Default_Water Spray_&af_Water Spray', XYZ=2.5,0.5,3.8/
&DEVC ID="SPRKO02', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=2.5,3.5,3.8/

&SURF ID="STEEL',
RGB=146,202,166,
ADIABATIC=.TRUE./

&SURF ID="horak’,
RGB=255,61,208,
HRRPUA=500.0,
RAMP_Q="horak_RAMP_Q',
&RAMP ID="horak_RAMP_Q', T=0.0, F=0.1/

&RAMP ID="horak_RAMP_Q', T=3.0, F=0.2/
&RAMP ID="horak_RAMP_Q', T=6.0, F=0.3/
&RAMP ID="horak_RAMP_Q', T=9.0, F=0.4/
&RAMP ID="horak_RAMP_Q', T=12.0, F=0.5/
&RAMP ID="horak_RAMP_Q', T=15.0, F=0.6/
&RAMP ID="horak_RAMP_Q', T=18.0, F=0.7/
&RAMP ID="horak_RAMP_Q', T=21.0, F=0.8/
&RAMP ID="horak_RAMP_Q', T=24.0, F=0.9/
&RAMP ID="horak_RAMP_Q', T=27.0, F=1.0/

&OBST XB=0.0,5.0,-0.3,0.0,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,4.0,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=-0.3,0.0,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=5.0,5.3,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=0.0,5.0,1.9,2.1,2.9,3.1, SURF_ID="STERDWstruction

&OBST XB=1.9,3.1,1.6,2.4,0.0,0.2, SURF_IDS="hor8ERT",'INERT'/ Obstruction

&HOLE XB=0.0,5.0,3.95,4.35,-0.01,0.5/ Hole
&HOLE XB=0.0,5.0,-0.35,0.05,-0.01,0.5/ Hole

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,0.0,0.0ent
&VENT SURF_ID='INERT', XB=-0.3,5.3,-0.3,4.3,4.0,4 ¥Uent01
&VENT SURF_ID="OPEN', XB=0.0,5.0,4.3,4.3,0.0,0.5¢02
&VENT SURF_ID="OPEN', XB=0.0,5.0,-0.3,-0.3,0.0,0\&nt03

&BNDF QUANTITY='"GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE'/

&SLCF QUANTITY="TEMPERATURE', PBY=2.0/

&SLCF QUANTITY="TEMPERATURE', PBZ=2.9/
&SLCF QUANTITY="TEMPERATURE', PBX=2.5/

&TAIL/
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Jmenovita oteviraci teplota 57 °C, K faktor 80, vaékost kapek 1 mm

&HEAD CHID='57_1000_80"/
&TIME T_END=900.0/
&DUMP RENDER_FILE="zkus_mist2.gel', DT_RESTART=30.0

&MESH ID="Mesh01', IJK=56,46,40, XB=-0.3,5.3,-0.3/.0,4.0/
&SPEC ID='WATER VAPOR'/

&PART ID="Water',
SPEC_ID='"WATER VAPOR,
DIAMETER=1000.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/

&REAC ID="PE’,
FUEL='REAC_FUEL',
FORMULA='C2H4',
CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

&PROP ID="Default_Water Spray_Default_Water Spray'
QUANTITY="SPRINKLER LINK TEMPERATURE',
ACTIVATION_TEMPERATURE=57.0,
PART_ID='"Water',

K_FACTOR=80.0,
OPERATING_PRESSURE=1.0,
PARTICLE_VELOCITY=8.75,
SPRAY_ANGLE=60.0,75.0/

&DEVC ID='SOLID', QUANTITY="WALL TEMPERATURE', XYZ=2.5,2.0,2.9, IOR=3/
&DEVC ID='"SPRKO01', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=2.5,0.5,3.8/
&DEVC ID='SPRKO02', PROP_ID='"Default_Water Spray_&af_Water Spray', XYZ=2.5,3.5,3.8/

&SURF ID="STEEL',
RGB=146,202,166,
ADIABATIC=.TRUE./

&SURF ID="horak’,
RGB=255,61,208,
HRRPUA=500.0,
RAMP_Q="horak_RAMP_Q',
&RAMP ID="horak_RAMP_Q', T=0.0, F=0.1/

&RAMP ID="horak_RAMP_Q', T=3.0, F=0.2/
&RAMP ID="horak_RAMP_Q', T=6.0, F=0.3/
&RAMP ID="horak_RAMP_Q', T=9.0, F=0.4/
&RAMP ID="horak_RAMP_Q', T=12.0, F=0.5/
&RAMP ID="horak_RAMP_Q', T=15.0, F=0.6/
&RAMP ID="horak_RAMP_Q', T=18.0, F=0.7/
&RAMP ID="horak_RAMP_Q', T=21.0, F=0.8/
&RAMP ID="horak_RAMP_Q', T=24.0, F=0.9/
&RAMP ID="horak_RAMP_Q', T=27.0, F=1.0/

&OBST XB=0.0,5.0,-0.3,0.0,0.0,4.0, SURF_ID="INERDbstruction

&0OBST XB=0.0,5.0,4.0,4.3,0.0,4.0, SURF_ID="INERD®struction

&0OBST XB=-0.3,0.0,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&OBST XB=5.0,5.3,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction

&0OBST XB=0.0,5.0,1.9,2.1,2.9,3.1, SURF_ID="STEHDBstruction

&0OBST XB=1.9,3.1,1.6,2.4,0.0,0.2, SURF_IDS="hor8#ERT",'INERT'/ Obstruction

&HOLE XB=0.0,5.0,3.95,4.35,-0.01,0.5/ Hole
&HOLE XB=0.0,5.0,-0.35,0.05,-0.01,0.5/ Hole

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,0.0,0.0ent
&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,4.0,4.0ent01
&VENT SURF_ID="OPEN', XB=0.0,5.0,4.3,4.3,0.0,0.5¢\02
&VENT SURF_ID="OPEN', XB=0.0,5.0,-0.3,-0.3,0.0,0\&nt03

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE'/
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&SLCF QUANTITY="TEMPERATURE', PBY=2.0/
&SLCF QUANTITY="TEMPERATURE', PBZ=2.9/
&SLCF QUANTITY="TEMPERATURE', PBX=2.5/

&TAIL/

Jmenovita oteviraci teplota 79 °C, K faktor 80, vekost kapek 1 mm

&HEAD CHID='79_1000_80"/
&TIME T_END=900.0/
&DUMP RENDER_FILE="zkus_mist2.gel', DT_RESTART=30.0

&MESH ID='"Mesh01’, IJK=56,46,40, XB=-0.3,5.3,-0.34.0,4.0/
&SPEC ID="WATER VAPOR'/

&PART ID="Water',
SPEC_ID="WATER VAPOR,
DIAMETER=1000.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/

&REAC ID="PE’,
FUEL='REAC_FUEL',
FORMULA='C2H4',
CO_YIELD=0.024,
SOOT_YIELD=0.06,
HEAT_OF_COMBUSTION=4.3E4/

&PROP ID="Default_Water Spray_Default_Water Spray'

QUANTITY="SPRINKLER LINK TEMPERATURE',

ACTIVATION_TEMPERATURE=79.0,

PART_ID='"Water',

K_FACTOR=80.0,

OPERATING_PRESSURE=1.0,

PARTICLE_VELOCITY=8.75,

SPRAY_ANGLE=60.0,75.0/
&DEVC ID='SOLID', QUANTITY='"WALL TEMPERATURE', XYZ=2.5,2.0,2.9, IOR=3/
&DEVC ID="SPRKO01', PROP_ID="Default_Water Spray_&df Water Spray', XYZ=2.5,0.5,3.8/
&DEVC ID='SPRKO02', PROP_ID="Default_Water Spray_&af_Water Spray', XYZ=2.5,3.5,3.8/

&SURF ID="STEEL',
RGB=146,202,166,
ADIABATIC=.TRUE./

&SURF ID="horak’,
RGB=255,61,208,
HRRPUA=500.0,
RAMP_Q="horak_RAMP_Q',
&RAMP ID="horak_RAMP_Q', T=0.0, F=0.1/

&RAMP ID="horak_RAMP_Q', T=3.0, F=0.2/
&RAMP ID="horak_RAMP_Q', T=6.0, F=0.3/
&RAMP ID="horak_RAMP_Q', T=9.0, F=0.4/
&RAMP ID="horak_RAMP_Q', T=12.0, F=0.5/
&RAMP ID="horak_RAMP_Q', T=15.0, F=0.6/
&RAMP ID="horak_RAMP_Q', T=18.0, F=0.7/
&RAMP ID="horak_RAMP_Q', T=21.0, F=0.8/
&RAMP ID="horak_RAMP_Q', T=24.0, F=0.9/
&RAMP ID="horak_RAMP_Q', T=27.0, F=1.0/

&OBST XB=0.0,5.0,-0.3,0.0,0.0,4.0, SURF_ID="INERDbstruction
&OBST XB=0.0,5.0,4.0,4.3,0.0,4.0, SURF_ID="INERDbstruction
&OBST XB=-0.3,0.0,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction
&OBST XB=5.0,5.3,-0.3,4.3,0.0,4.0, SURF_ID="INERDbstruction
&OBST XB=0.0,5.0,1.9,2.1,2.9,3.1, SURF_ID="STERDWstruction
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&OBST XB=1.9,3.1,1.6,2.4,0.0,0.2, SURF_IDS="hor8ERT",'INERT'/ Obstruction

&HOLE XB=0.0,5.0,3.95,4.35,-0.01,0.5/ Hole
&HOLE XB=0.0,5.0,-0.35,0.05,-0.01,0.5/ Hole

&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,0.0,0.0ent
&VENT SURF_ID="INERT', XB=-0.3,5.3,-0.3,4.3,4.0,4 Uent01
&VENT SURF_ID="OPEN', XB=0.0,5.0,4.3,4.3,0.0,0.5¢\02
&VENT SURF_ID="OPEN', XB=0.0,5.0,-0.3,-0.3,0.0,0\&nt03

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="WALL TEMPERATURE'/

&SLCF QUANTITY="TEMPERATURE', PBY=2.0/

&SLCF QUANTITY="TEMPERATURE', PBZ=2.9/
&SLCF QUANTITY="TEMPERATURE', PBX=2.5/

&TAIL/
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