Research Fund
for Coal & Steel

European
Commission
|

LOCAFI+

Temperature assessment of a vertical member subjected to LOCAlised Fire, Dissemination

Stanoveni teploty svislych prvku
vystavenych lokalnimu pozaru

Projekt ¢. 754072

5. Software



5. Software

5.1. OZone
Sitemap Login | FRIDE|ES|PL|RU|TR

ArcelorM:ittal

Network Products & Services

Library Price Infos Sustainability

Register

Fire Calculations
Design Software

General Conditions of use
Steel solutions To optimise calculations and satisfy regulatory requirements.

Composite solutions

Castellated Beam Solutions One zone model

Sustainability »» OZone _ . .

5 Gas temperature in the event of fire according to EN 1991-1-2 and corresponding steel
Bridges

temperature according to EN 1993-1-2.
Fire Calculations

http:/ /sections.arcelormittal.com/download-center/design-software/ fire-calculations.html



5. Software

5.1. OZone

File Toels Wiew Help
| New % Open ko Save | Il charts = =37 Report |ﬂ’“’:

Program Fow Chart
Matural Fire Themal Analy=s

\‘ff?l:maﬂmm. ‘

O

hemal Action ‘ El-hzlmg ‘

v |

© Pammetes ‘

Compartment Fire Heating Steel




5.1. OZone

File Tools View Help

Ceiling

Floor

Wall 3

Wall 4 Wall 2

Wall 1

— Deptn —|

Height

5. Software

Farm of Compartment

(@ Rectangular Floor
(@) Hat Roof

() Single Pitch Roof
(7) Double Pitch Roof

() Any Compartment

Define Layers and Openings
Select Wall:
[Floor v] ’

Define

Select Walls to Copy to:

Ceiling Copy
Wall 1 :
Wall 2
Wall 3
Wall 4

Copy Openings

Forced Vertilation

Smoke Extractors: 0 =
Height Diameter
m m
BExtractor 1
Bxdtractor 2
Bdractor 3

Defined Walls:
Wall Type
Floor
Ceiling
Wall 1
Wall 2
Wall 3
Wall 4
Volume
mi/sec

"‘:‘E’T'.Tﬂumutnm
Height: m
Depth: m Geometrie
Length: m P
prostoru
Openings  Length .
Vlastnosti
— podlahy, stén a
stropu
InAOut

S—

Nucené vétrani
(pokud je pouZzito)
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5.1. OZone

File Tools View Help

Wall Length: 13 m
Material
Layer 1 Steel [EM1554-1-2]
Layer 2 Glass wool Rock wool
Layer 3 Steel [EN19594-1-2]
Layer 4

Inside

Layer 1

Layer 2

Layer 3

Quitside

Thickness Linit mass Conductivity Specific Heat Rel Emissivity Rel Emissivity
cm keg/m? WimK JkgK Hot Surface Cold Surface
0.1 7850 45 600 08 08
] 60 0.037 1030 131 0.8
0.1 7850 45 [11] [13:] 0.8

Enter each layer on a single row in the table above {up to four layers). Just click in a cell and edit it's value. if not found in the list
of materials you can define your own material, by filing in the apropriate cells. Define your layers starting from Layer 1 (Inside).

Define your openings if any (up to three openings in a single wall). Click in the desired cell and input your values. Start from
Opening 1.

To delete orinsert a row, right click on a row header and select the appropriate command from the popup menu.

Sill Height Hi Soffit Height Hs Width Variation Adiabatic
m m m
Opening 1 0 4 42 Stepwise no
Opening2 0 2 1 Stepwise no

Opening 3

Vlastnosti vrstev
— zdi (pro kazdou
zed samostatné)

oK | fCancel

‘ . Parameters

Tempemture Dependent Openngs
Temperature Dependant: 400 'C
Slepmize Varation
Tamperabure % of Total Openings
LE
20 10
A0 50
—_— 500 100
Lingar Wariation
Temperabure % of Tetal Operings
'C
20 10
400 50
- 500 100
OtVOI‘y Time Depandam Operings
Time % of Total Operings
-
1] 5
1200 100
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File Toels Wiew Help
| Mew 3 Open ko Save | lli, Chans ~ =3 Repor | Mame:

Program Fow Chart
Matural Fire Themal Analy=s

'ﬂ-’? Companment .
—_—

hemal Action Iil-hzlmg
—~
——

Compartment Fire

Heating Steel
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5.1. OZone &

#3 Fire s =k
File Tools View Help
Compartment Fire: (23 User Defined Fre —
s Netiorial Annexc| [ Defaut -
Oecupeancy RHR Fire: Load of & Disnger of Fire Activstion
wimd B0% Fractie MJ/m?
e B ra Sir o 5
Active Fire Fighting Messur=s Fire Infa
™ Adamatic Water Edinguishing System 517 Mex Fire fAres: m
Fi s Vst S &1 3 5n.2=1 Fire: Blawation: ] m
. Fuel Height: ] m
HAutomatic Fire Dataction by Haat B 3"
n,
. Diesign Fre Load
Ausmanic: Firs Detaction by Senoks i
Fire Flsk Area m Bq =1
i -
Automatic: Mam Tranemission 1o Fire Brigade Gn5 Deriges of Fre Ackivation Ba
| Work Fire Ergade ] Active Measues, 6,1
| OFf Sna Fire Brigade 84 = Bq.1 8q.2 TIBn; may y = 2776 Ml
| 5afa Accass Roules =
&ng” Combustion
| Staircases |nder Overpreasune in Fre Alam
! Fre Fighting Devices: 3n,5'1 Combustion Effcency Factor 08 -
| Smoks Exhaust System 5n_1ﬂ'1 Cormbustion Model: Ederded fire durlio =
Staichiometic Coefficiant: 127
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Pfed vznikem poZaru Zapaleni
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5.1. OZone

Lokalni pozar PIné rozvinuty pozar




5. Software

5.1. OZone

File Toels Wiew Help

| Mew 3 Open ko Save | lls cherts > =3 Report |H’“’:

Program Fow Chart
Matural Fire Themal Analy=s
i i-'- 1 Companment ‘
.
hemal Actior I:-;‘f' Heating ‘
—
.. Steel Profie...
‘
Sedd Tempersture
| A Sraegy
| Pa=meters
| 7=
Compartment Fire Heating Steel
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5.1. OZone

5. Software

AR Siategy

-
¥ Strategy

[l

File Tools Yiew Help

Lawer Layer

Y

Tranzition [2 Zones to 1 Zone] Criteria
Upper Layer Temperature =

Combustible in Upper Layer + U.L. Temperature =

Combustible Ignition Temperature:
Interface Height bt

Fire Area =

[ Select Analyzis Strategy—

(* Combination [default)

" 2Zones

1 Zone

500 T 1}
Combustible [gnition T emperature
300 & L]

02 % Compartment Height
0.25 % Floor Area

Qg | Cancel
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5.1. OZone

5. Software

Rate of Heat Release

Gas temperature

14.0 w J 800
|
|
120 : - 700 =
I f Il \ g I'x
100 j : 600 ] ;
! \
J)'; \ 500 { "
80 . . {
E ! \ \ -& RHR given O 400 o J'T “# Cold zone
e L & RHR calculated ,’ N ‘-I # Hot zone
'\ 300 7 .
w0 | f
| \ 200 *
: "
20 ‘i. 100 o "uy -
L]
/ ".\ ,,.::.-"'.‘"‘“ el Eanagpgn LY LT TT TS Torera
00 A Y 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time [min] Time [min]

Po 13 minutach teplota horké zény dosahuje 500 °C = Prepnuti z 2 z6nového na 1 zénovy model
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5.1. OZone

5. Software

#5 Fire

=L F

File Tools View Help

Point Tim=

W ES e BFOEN B L3 P e

|k | | mh | k| | ok | | md |k
A0 D wl N de L) Pl = O

BRNE

Compartmesntt Fre: ™) Anne E (EM 1381-1:2)
Localesd Fire: “ Locaksed Fire

RHRE
MW

command from the popup menu.

Data Pointe

Fr= Area
m | Save Load

»

Fire: Info
Maxe Fire Area:
Fire Bevation
Fuesl Height:
User Definad Fire Columns
(@ Only RHA
"~ Onlyy mf
"I RHR and mf

[ Fre Ar=a

Cambustion
Combuetion Eficiency Factor:

Combuation Model:
S oichometne Coefficient-

To delsle or insert & row, righl dlick an 2 ow header end ssled the eppropdate

m#
1] m
o m

0.8

Mo combustion mode =

1.27
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5.2. OZone _ Lokalni pozar

5. Software

File Tools View Help
Comperment Fre: ) Annex E(EN 1391-1-2) 7 User Defined Fre
Localksed Fire @ Locaized Fre
Number of firea: 1 -
Fire Diametre Pes X Pos Y

Im] Im] im]

Fire 1 3 25 125
Fire 2 o "
Fra 3 Prameér a poloha
o lokalniho pozaru(i)
ne

(Geometncal Data
Cailing Height- 15 m
Fire Distance on Az ikl g m

. Height on fids (z): 34 m

Prvek (sloup, ...) je vzdy
na ose y = 0. Doporucuje

I se nastavitna x =0
x

Salect fira:

Foint 1
Point 2
Point 3
Point 4
Poirt 5
Poirt &
Poirt 7
Poirt &
Point 3
Point 10
Point 11
Point 12
Point 13
Point 14
Point 15
Poirt 16
Pairt 17
Paint 18
Poirt 19
Point 20

Time
[min]

10
15

25

RHR
[MW]

25
15

oK [

L

m

Vyvoj
RHR
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5.2. OZone _ Lokalni pozar

™ OZone w30 - test
File Tools WView Help
| Mew % Open | Save | li, Charts  ~ = Report | Hame:

Program Fow Chart
Natural Fra

) Themsi Acten

1. Spustte vypocet
Thermal Action

o Parameters

test.ozn

Thamal Anaiyea

b4 eamg..

——

) Stesl Temparctue

Compartment

Fire

T
|

2. Zvolte typ pozaru
(Prostorovy, Lokalni nebo
max. mezi obéma)

3. Vyberte profil

4. Spust'te vypocet
Teplota Oceli

Steel

Heating

EN 1991-1-2§3.3.2 (4)

Aby bylo mozZné presnéji vypocitat rozloZeni teploty podél
konstrukéniho prvku, v pfipadé lokalniho pozaru muze byt zvazena
kombinace vysledkd ziskanych dvou-zonovym modelem a lokalnim
pozarem.

Poznamka: Teplotni pole prvku muoze byt ziskano pouZitim
maximalniho ucinku v kazdém misté daného dvéma modely pozaru.

Profile Heated By
@ Hot Zone Temperatura 150 853 Fre Curve
") Localsad Fire Temperature ASTM E113 Fire Curve
") Hydrocarbon Fire Curva

Mzmamium Betwesn Both I

Lokalni pozar
'

Zonovy model —  Zénovy —— Zoénovy model
Lokalni pozar rioe Lokalni pozar
'

¢
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5.2. OZone _ Lokalni pozar

*5 Ulone w30 - test

LT ol

5 Heat Flux - best

Fie Toals Help
| M h} Pyralyse Rate Data
RHR Data
Pyrolyss Rate Comgurted
RHR Computed
Hot Zone Temgerature

Cold Zone Tempeatue

Heat Flux

Steel Temperature

Zones Interface Elevation
Fire frea
Foce Fressure

Chepgen Mass

Repart

T

* Ferameters

g

port | Mama

Tharmal Analss

Comipart miart Fir=

Heating

Steel

25

20

[KVWF]

File Tools View Help

Heat Flux

Max 3227 kW

A5 M men

Time [man]

20

25
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5.2. OZone _ Lokalni pozar

5 OFone w30 - test Lo #5 Sleel Temperature - test l'—' | = g
File  Taals Hiip | File Took View Help
Y Mew l\i Pyrolyen Eate Data port Diame: t I -|-
e mperatur
RHR Data Steel Temperature
240
Pyrolysis Rate Compated Themal Aralysis
RHE Computed
Hiot Zorie Tarmparature
Cold Zone Temperature
180
Heat Flue I
] Steel Temperature
' | . (¥
Zones Interface Elevation “7" Heatling... .
an
| — 120
Flacr Pressure Sinsl Profie... 5
i - &
Owygen Mass [ 2 Ceamngn %
Report | ) Slesl Tempersbues Bobabe Theey: Dl dpamen. HE @I k
L _ Eemoull Coefice ¥
BO
Vs (Fasclwirics of Usrporran
Foad Torpoati K
biad Premat, T Py
#,'mm
—— Vsl Fnl aminl 0
¥ 0 Ny Cmmesctonlnetcwtatite ddl Soine 35 W o 5 10 18 20 25
g fommten Z" | et oot a tha £k s a Mk Time [min]
Cabouked-3 Parevees Il 227 °C A:Flmin
Fem il P e THE e
leslozn Lompaitment Fre R B oo Pk | E Cesz i
Yrirun T Sops o Cabdabiz: LEPS
] Suswbod Feads

Fom Domsion P Swdy Eacier

fwa




5. Software

5.3. SAFIR _ Lokalni pozar

- Do softwaru SAFIR byla implementovana Geometrickd metoda (pfima

Valcovy plamen vymeéna tepla mezi konec¢nymi povrchy).
(dosahuje stropu)

-V analyzovanych castech je tedy generovano nerovnomérné rozlozeni
teploty.

- Kazdy zdroj poZzaru je popsén polohou (x, y, z), tvarem (valcem nebo
kuZelem), vertikdlni polohou stropu, vyvojem praméru pozaru v case,
vyvojem RHR v case.

oy

-V ptipadé nékolika pozart se prispévky od jednotlivych pozarua scitaji,
maximalni celkovy tepelny tok smi byt 100 kW /m?

Franssen, J.-M., & Gernay, T. (2017). Modeling structures in fire with SAFIR®: Theoretical background and capabilities. Journal of
Structural Fire Engineering, 8(3), 300-323.
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5. Software

5.3. SAFIR _ Lokalni pozar

- Jedna 2D tepelna analyza se provadi v kazdém Gaussové bodé kazdého kone¢ného prvku sestavy (nebo plasté).

-~

Nosnik ma 4 konec¢né prvky => 8 Gaussovych bodi

,‘x;‘-d'——}é-—m——xéﬂé-—ﬁﬁd»—xn}-

‘ZZJ:"

T

RTRETRY

Sloup ma 4 konec¢né prvky
=> 8 Gaussovych bodu

K

| Sloup neni zahfivan.
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5. Software

5.3. SAFIR _ Lokalni pozar

- Pokud je profil mimo ohen, je v pripadé konkdvniho tvaru automaticky uvazovén stinovy efekt.

Konvexni tvar Konavni tvar

Uhel pohledu

20



