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5.1. OZone sektsioon
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General Conditions of use

Steel solutions To optimise calculations and satisfy regulatory requirements
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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
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5.1. OZone sektsioon i oo

File Tools View Help
Form of Compartment )
@ Rectangular Floor Height: m
@ Fat Roof ) . .
o Depth . Sektsiooni
() Single Pitch Roof -
i Length: m ~ ~
g © Double Fitch Roof mootmed
() Any Compartment
Height
Define Layers and Openings =
Floar
Select Wall: Defined Walls: )
[Flnor v] [ Define Wall Type Openings  Length .
e T Foor Pdranda, seinte
= Select Walls to Copy to: Ceiling
Ceing wal 1 — jalae omadused
Wall 1 Wall 2
Wall 2
Wall 4 Wall 2 Length Wall 3 Wall 3 |
Wall 4 Copy Openings Wall 4 |
|—
wall 1 Forced Wertilation
T S0 =
I Depth I Smoke Extractors: .
Height Diameter Volume In/Cut .
" - s Sundventilat-
Estractor 1 - .
BExtractor 2 81001’1
BExtractor 3 k .
] (kui on)
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5.1. OZone sektsioon

File Tools View Help

Wall Length: 13 m

Material
Layer 1 Steel [EM1994-1-2]
Layer 2 Glass wool _Rock woal
Layer 3 Steel [EN1994-1-2]
Layer 4

Inside

Layer 1

Layer 2

Layer 3

Layer 4

Cutside

Thickness Unit mass Conductivity
cm leg./m? WomK

0.1 7850 45

& &0 0.037

0.1 7850 45

Specific Heat Rel Emissivity
JkgK Hot Surface
600 0.8

1030 0.8

600 0.2

Rel Emissivity
Cold Surface
0.8
0.8
0.3

Enter each layer on a single row in the table abowve jup to four layers). Just click in a cell and edtt it's value. i not found in the list
of materials you can define your own material, by filling 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

m m m
Opening1 0 4 42
Opening2 0 2 1

Opening 3

Wariation

Stepwise
Stepwise

Adiabatic

no
no

0K

] [ Cancel

Seinte kihtide
omadused

Parameters

Temperature Dependent Cpenings
Temperature Dependent:
Stepwise Variation

Temperature
C

20
400
—_ 500

Linear Variation
Temperature

T
20
400

500

AV a d Time Dependent Cpenings

400 T

% of Total Openings
10

50

100

% of Total Openings
10

50
100

% of Total Openings

5
100
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5.1. OZone sektsioon A

r’-f} Fire l = i&1

File Tools View Help

Compartmertt Fire: | © Annex E (EN 1891-12) | () User Defined Fire

et 5 oo SR ]

Qccupancy Fire Growth Rate RHRf Fire Load gf k Danger of Fire Activation
W /m3 % Fractile MJ/m?
i5chool i w Medium 250 47 1
Active Fire Fighting Measures Fire: Info
b
|| Automatic Water Exinguishing System dn.1 =1 Maxx Fire Area: m#
[ Independent Water Suppliss @1 2 5n.2'1 T Esmn 0 m
Fuel Height: 0 m
|| Automatic Fire Detection by Heat 5o o<1
n3"
Design Fire Load
[ Automatic Fire Detection by Smoke 2
Fire Risk Area: m# 5q .|=‘I
[] Automatic Alarm Transmission to Fire Brigads Snj:-‘ '
Danger of Fire Activation: 5q 2='I
(2] Werk Fire Brigade 5n.€=1 Active Measures: Han.i=1
[ G Site Fire Brigade g g = aq.'l 5q.2 II5n; M) = 2776 MJsm?
Safe Access Routes A
on,§” Combustion
[ Staircases Under Overpressure in Fire Alam
Fire Fighting Devices 5n.9=1 Combustion Efficiency Factor: 0.8
[] Smoke Bxhaust System 8n 1ﬂ=1 Combustion Model: Extended fire duratio =
Stoichiometric Coefficient: 127
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File Tools Wiew Help
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5.1. OZone sektsioon

‘ ﬂ:ﬁf Strateqy

¥ Strategy

BE X

File  Tools

Wiew  Help

Lowser Layer

4

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

Combustible in Upper Layer + L. Temperature

S

-

Combustible Ignition Temperature:

Interface Height

Fire Area

Select Analyziz Strategy

* Combination [default)

 2Zones

1 Zohe

<

S

500 °C
Cormbustible [gnition T emperature

300 i=

0z % Compartment Height

0.25 % Floor drea

o]

L

L

Cancel
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5.1. OZone sektsioon

!

140

120

100

g.0

6.0

40

20

0o -

Rate of Heat Release

A

10

20

30

Titne: [min]

-# RHR given

- RHR calculated

g0a

7aa

GO0

300

2400

300

200

100

Gas temperature

% Cold zone

# Hot zone

F.:::i..'.,lr" plalalt ] YT .T. PR
T
1] 10 20 30 40 a0 =]
Tirme: [min]

Parast 13 minutit on kuuma tsooni temperatuur 500°C = Uleminek 2 tsoonilt 1 tsoonile
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*3 Fire El_lﬁ

File Teools View Help

Compartment Fire: () Annex E (EN 1591-1-2) I ] I To delete orinsert a row, right click on a row header and select the appropriate
| - command from the popup menu.

Localised Fire: ) Localised Fire
Data Points

Paint Time RHR mf Fire Area -

sec MW ka/s m* Save... Load...

Fire Info
Max: Fire Area: m?
Fire Bevation: ] m
Fuel Height: 0 m

User Defined Fire Columns

pary ey pary gy pary pary pary gy pary =

@ Only RHR

() Only mf

) RHR and mf

[T] Fire Area

Combustion

Combustion Efficiency Factor: 0.8
Stoichiometric Coefficient: 127
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»

m

File Tools View Help
Compartment Fire: (7 Annex E (EN 1991-1-2) ) User Defined Fire
Localised Fire: @ Localised Fire
Mumber of fires: 1 Select fire:
Fire Diametre Pos X Pos Y Time RHR.
[m] m] [m] [min] [mw]
Fire: 1 3 25 125 Pairt 1 ] ]
Fire 2 . B Point 2 5 1
— Kohaliku pélengu — 3 3
Fire 4 diameeter ja asukoht Poirt 4 15 25
Fire 5 Poirt 5 20 15
Geometrical Data Paint & 25 0
¥ Tt Poirt 7
ling Height: 15 m Poirt 8
Fire Distance on Ads . m Paint 9
Height on Awds (z): 14 m Sl
Pairt 11
Element (post,...) on Point 12
lati teliel v = 0. Soovit Poirt 13
alati teljel y = 0. Soovitav 4.1
on asetada see x =0 Poirt 15
- Point 16
Paint 17
Point 18
Paint 19
Pairt 20
0K

Cancel

RHR muutus
ajas
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5.2. OZone kohalik poleng

EN 1991-1-2 § 3.3.2 (4)

-
*3 OZone v3.0 - test

{mum B (R

o

File Teools VYiew Help
7 Mew [,%Open kl save

Program Flow Chart
Natural Fire

\{;ﬁk Compartment...
=

& Fire...

) Themal Action

1. Kéivita termilise
moju arvutus

‘ ﬁ' Strateqy ‘

‘I» *~ Parameters ‘
»

test.ozn

ll“ Charts ~ =% Report Name:

Themal Analysis

|:)5f< Heating...

T Steel Profi
‘/ He...
| ) Steel Temperature

Compartment

Fire

2. Vali termiline moju
(sektsiooni, kohalik
poleng voi nendest max)

3. Vali ristloige

4. Arvuta terase
temperatuur

Heating Steel

pdlengu mudeli tulemusi.
MARKUS Temperatuuri jaotuse maaramisel
mdlemast pdlengumudelist saadud maksimaalset tulemust igas punktis.

| Profile Heated By
Cc—>

71 150 253 Fire Curve
=) ASTM E119 Fire Curve

(@ Hot Zone Temperature

) Localised Fire Temperature

| Maximum Between Both () Hydrocarbon Fire Curve

K(%ik
/l ‘\
Tsoon Tsoon Tsoon
Kohalik Kohalik

Temperatuuri jaotuse tdpsemaks maaramiseks elemendis kohaliku
pdlengu puhul vBib kombineerida kahetsoonilise mudeli ja kohaliku

elemendis vOib kasutada
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~
*5 OlZone v3.0 - test

(=] -

File Tools

View | Help

New[%

Pyrolysis Rate Data

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-t'Stlategy

‘ o Parameters

port Name:

Thermal Analysis

‘ |:~':'{' Heating...
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‘ ) Steel Temperature

Compartment Fire

Heating

Steel

5 Heat Flux - test

File Tools View Help

35

30

25

20

[V

15

10

Heat Flux

Maoe: 32 27 kW.im?2

At: 15.00min

10

Time [min]

15

20

25

Prirtt

Close
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5.2. OZone Kohalik poleng

-
*5 OZone v3.0 - test

- .

#5 Steel Temperature - test

New[%

File Tools | View | Help

Pyrolysis Rate Data
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

‘ ,!t* Strategy

‘ o~ Pammeters

port

Name:

Themal Analysis

‘ |:~§z' Heating...

T Steel Profi
v/ e...

‘ ) Steel Temperature

Compartment Fire

Openings
Radiation Through Closed Openings:

Bemoulli Coefficient:

Physical Characteristics of Compartment
Initial Temperature:

Initial Pressure:

Parameters of Wall Material

Convection Coefficient at the Hot Surface:

Convection Coefficient at the Cold Surface:

Calculation Parameters
End of Calculation
Time Step for Printing Resuls:

Maximum Time Step for Calculation:

[ Edended Resuts

Fire: Diesign Partial Safety Factor

Tt

08 @-1)

07

293 K

100000 Pa

35 wimK
5 WK

7200 sec

60 sec

File Tools

240

180

Temperature [*C]

G0

View Help

Steel Temperature

Max:227 °C

At: 23min

10

Time [min]

15

20

25

Pririt

Close
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5.3. SAFIR Kohalik poleng

- Geomeetriline meetod on rakendatud SAFIR tarkvaras (otsene

Silinderleek (ulatub soojusvahetus 16plike pindade vahel).

laeni)

- Sellega genereeritakse mittetihtlane temperatuurijaotus vaadeldavates
ristloigetes.

- Igat tuleallikat kirjeldatakse asukohaga (x, y, z), kujuga (silinder voi
koonus), lae kdrgusega, diameetri muutusega ajas, RHR muutusega
ajas.

- Mitme tuleallika puhul nende mojud liidetakse, kuni
maksimumviairtuseni 100 kW /m?

Franssen, ].-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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5.3. SAFIR Kohalik poleng

- Iga talaelemendi (v6i koorikelemendi) iga Gaussi punkti jaoks on tehtud tiks 2D termiline analiiiis.

Sellel postil on 4 16plikku elementi
=> 8 Gaussi punkti

Sellel talal on 4 elementi => 8 Gaussi punkti

j;&—ld-—ﬁ——lé'ﬂ*—ﬁ"’&—lé*
A i} ’;r

4

et

S

Seda posti ei soojendata
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5.3. SAFIR Kohalik poleng

- Nogusa kuju puhul arvestatakse automaatselt varjeefektiga, kui ristldige asub véljaspool leeki.

Kumer kuju Nogus kuju

View angle

vl
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