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5.1. Okolje OZone

ArcelorM:ittal

Network Products & Services Library Price Infos Sustainability MNews

Register = :
J 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 ) _ _

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

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

http:/ /sections.arcelormittal.com/download-center/design-software/ fire-calculations.html
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File Tools View Help

Ceiling
Height
Floor
Wall 3 T
Wall 4 Wall 2 Length
Wall 1
—— Depth ——

Farm of Compartment

@ Rectangular Floor
(@ Hat Roof

() Single Pitch Roof
(7 Double Pitch Roof

() Any Compartment

Define Layers and Openings

Select Wall: Defined Walls:
[Floor '] | Define wal Type
Floor
Select Walls to Copy to: Ceiling
Ceiling Wall 1
Wall 1 Wall 2
Wall 2
Wall ks
Wall 4 Copy Openings Wall 4
Forced Ventilation
Smoke Bxtractors: 0 =
Height Diameter Volume
m m mifzec
Extractor 1
Bxtractor 2
Bdractor 3

5. Programska oprema

1.
%51 Compartment...
Height: m
Depth: m
Length: m
Openings  Length
InAOut

Geometrija
prostora
Lastnosti tal,
— sten in stropa
Prisilno
prezracevanje
] (Ce obstaja)



File Tools View Help
Wall Length: 13 m
Material
Layer 1 Steel [EMN1954-1-2]
Layer 2 Glass wool Rock wool
Layer 3 Steel [EN1954-1-2]
Layer4

Inside

Layer 1

Quitside
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Thickness Uit mass Conductivity Specific Heat Rel Emissivity Rel Emissivity
cm leg/m? WimK JkgK Hot Surface Cold Surface
0.1 7850 45 60D 08 0.8
] 60 0.037 1030 0.8 0.2
0.1 7850 45 600 {1341 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 materialzs 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 @ row header and select the appropriate command from the popup menu.

Sill Height Hi Soffit Height Hs Width Wariation Adiabatic
m m m
Opening1 0 4 42 Stepwise no
Opening2 0 2 i Stepwise no

Opening 3

oK | Cancel

Odprtine

Lastnosti sloja
— obodnih steb

‘ = Parameters

Temperature Dependent Openings

Temperature Dependent:

Stepwise Variation
Temperature
=
20
400
_ 500
Linear Variation
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=
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400
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Time Dependent Openings

400 T
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100
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™ Fire
i olje one L
7 n |
5 Fire [ESREE
File Tools View Help
Compartment Fire: Annex E (EN 1599 (7 User Defined Fire
Occupancy Fire Growth Rate RHRf Fire Load qf k Danger of Fire Activation
fW/m3 80% Fractile MJ/m?
Schoaol i » Medium 250 M7 1
Active Fire Fighting Measures Fire Info
H
[] Automatic Water Extinguishing System 8n1 =1 Max Fire Area: m#
[ Independent Water Supplies @1 2 ﬁnlzﬂ B et 0 m
Fuel Height: 0 o
|| Automatic Fire Detection by Heat & =1
n3"
Design Fire Load
[] Automatic Fire Detection by Smoke ssian fire boa
Fire Risk Area: m? 8q 1=1
[ Automatic Alarm Transmission to Fire Brigade an.5=1
Danger of Fire Activation: aq 2=1
[T Worl Fire Brigade 5n.6=1 Active Measures: Han.i=1
[C] Off Site Fire Brigade a5 g = 8.1 8q.2 TI8n; mag y, = 277.6 M/m?
[/] 5afe Access Routes —
on,g8” Combustion
[ Staircases Under Overpressure in Fire Alam
Fire Fighting Devices 5n.9=1 Combustion Efficiency Factor: 08
[¥] Smoke Exhaust System Bn 11]:1 Combustion Model: Extended fire duratio +
Stoichiometric Coefficient: 127
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‘ &Q* Strategy

5 Strategy

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 |gnition Temperature:
Interface Height bt

Fire Area =

Select Analysiz Strategy

& Combination [default]

' 2Zones

1 Zone

500 ‘C 1}
Combustible [gnition T emperature
300 ‘C L]

02 % Compartment Height
0.25 « Floor Area

Qg | Cancel
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5 Fire

= i

Localised Fire:

Point

SNEEEEEEBEREEEEREEEEEREEE

Compartment Fire:

Time:
sec

File Tools View Help

() Annex E (EN 1991-1-2)
() Localised Fire

RHR
MW

kg/s

Fire Area

m

m

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

Data Points

Fire Info

Max Fire Area: m*
Fire Elevation: 0 m
Fuel Height: 0 m

User Defined Fire Columns

@ Cnly RHR

() Only mf

(©) RHR and mf

[ Fire Area

Combustion

Combustion Efficiency Factor: RS
Stoichiometric Coefficient: 127
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File Tools View Help
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EN 1991-1-2§3.3.2 (4)

-
3 OZone v3.0 - test

(e

Da bi v primeru lokaliziranega pozara natanCneje izracunali

File Tools View Help
| New @Open | Save

Program Flow Chart

Matural Fire

o~

1 +1 Compartment...
o

& Fire...

) Themal Action

1. Run the Thermal
Action calculation

‘ &t'snategy ‘
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B
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I'N Charts v =E Report Name:
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2. Izberi Ogrevanje

I‘Qd Heating...
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‘/ ne...

) Steel Temperature

(Prostor, Lokaliziran ali E
maksimum obeh)

3. Izberi profil

4. Zazeni izracun

Compartment

Fire

Temperature jekla

porazdelitev temperature vzdolz elementa, se lahko upoSteva
kombinacija rezultatov, dobljenih z dvoconskim modelom in
pristopom lokaliziranega pozara.

OPOMBA Temperaturno polje se lahko na vsaki lokaciji elementa dolo€i z
upostevanjem najvecjega ucinka, ki ga dolo¢ata oba modela pozara.

| Profile Heated By

—

(7 1SO 853 Fire Curve
() ASTM E119 Fire Curve
() Hydrocarbon Fire Curve

(@ Het Zone Temperature

(7 Localised Fire Temperature

| Maxdmum Between Both |

Lokali_zirana
—
/ \
Cona Cann Cona
Lokalizirana Lokalizirana
v

Heating Steel

15



5. Programska oprema

5.2. OZone Lokaliziran poZar

-
5 OZone v3.0 - test

File Tools

Wiew | Help

New@

Pyrol

RHR Data

Pyrolysis Rate Computed

RHR Computed

Hot Zone Temperature

Cold Zone Temperature

Heat Flux

Steel Temperature

Zones Interface Elevation
Fire Area
Floor Pressure

Oxygen Mass

Report

test.ozn

‘ ;_ﬁ:smtegy ‘

‘ af Parameters ‘

port Mame

Themal Analysis

‘ |‘:{"‘< Heating...

T Steol Profi
'/ le...

‘ ) Steel Temperature

Compartment Fire

Heating

Steel

5 Heat Flux - test

File Tools View Help

35

30

25

20

[V

15

10

Heat Flux

Ma:32 27 kW /m?

At 15.00 min

Time [min]

15

20

25

Prirt

il

Close

16



5. Programska oprema

5.2. OZone Lokaliziran poZar

r A
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-
Parameters of Wall Material 0
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End of Calculation 7200 sec
test.ozn Compartment Fire Tme Step for Frinting Results: 60 sec Frint ] | Close
e — = Meimum Time Step for Calculation: 10 sec

[] Bxtended Resuts

Fire Design Partial Safety Factor

Tms© 1




5. Programska oprema
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Geometrijska metoda je bila implementirana v SAFIR (neposredna

Valjasti plamen (se izmenjava toplote med kon¢nimi povrsinami).
dotika stropa)

- To povzrodi neenakomerno razporeditev temperature v analiziranih
prerezih.

- Vsak vir poZara je opisan s polozajem (x, y, z), obliko (valjasta ali
stoZc¢asta), navpi¢nim poloZajem stropa, razvojem premera s ¢asom,
razvojem HRR s ¢asom.

-V primeru ve¢ pozarov so prispevki sesteti in omejeni na 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.

18
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- Posamezna 2D toplotna analiza je opravljena v vsaki Gaussovi tocki kon¢nega elementa (linijskega ali lupine)

Steber ima 4 kon¢ne elemente
=> 8 Gaussovih tock

Nosilec ima 4 kon¢ne elemente => 8 Gaussovih tock
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e e at e et
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3

T
0

Steber ni ogrevan
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5.3. SAFIR Lokaliziran poZar

- Za konkavne prereze je vpliv zasencenja upostevan avtomatsko, ¢e se prerez nahaja zunaj ognja

Konveksna oblika Konkavna oblika

View angle

v,
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