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5.1. OZone: Brandabschnitt
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5.1. OZone: Brandabschnitt

File Tools View Help

Ceiling

Floor

Wall 3

Wall 4 Wall 2

Wall 1

— Deptn —|

Height

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
Wall 1
Wall 2
Wall 3
Wall 4

Forced Vertilation
Smoke Extractors: 0

Copy Openings

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

Height:

Depth:
Length:

Openings

InAOut

oK

Length

|

J

Geometrie des

— Brandabschnittes

Eigenschaften des

— Bodens, der Wiande

sowie der Decke

Zwangsbeliiftung
(wenn tiberhaupt)
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5.1. OZone: Brandabschnitt

File Tools View Help
Wall Length: 13 m

Material

Layer 1 Steel [EM1954-1-2]
Layer 2 Glass wool Rock wool
Layer 3 Steel [EN19594-1-2]
Layer 4

Inside

Layer 1

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 0.2 08
] (1] 0.037 1030 131 0.8
0.1 7850 45 60D 0.2 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

oK | fCancel

| Eigenschaften der
Schichten fiir jede Wand

‘ = Parameters

Temperature Dependent Openings
Temperature Dependent:
Stepwise Variation

Temperature
T

20
400
_ 500

Linear Variation

Temperature

=
20
400

500

Offnungen Time Dependent Openings

Time

400 T

% of Total Openings
10

50

100

% of Total Openings
10

50
100

% of Total Openings

5
100
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5. Software

Stoichiometric Coefficient:

127

™. Fire
e
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
[C] Work 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: 0.8
[¥] Smoke Exhaust System Bn 11]:1 Combustion Model: Extended fire duratio +
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Vor dem Brand Ziindung
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Lokaler Brand Vollentwickelter Brand
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File Tools View Help

| New (% Open | Save | |l Charts v =g Report | lame:
Program Flow Chart
Matural Fire Themal Analysis
A
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* Parameters
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5.1. OZone: Brandabschnitt

-

‘ &Q* Strategy

¥ 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 Ignition Temperature:
Interface Height bt

Fire Area =

 Select Analysiz 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: Brandabschnitt

[

Wiirmefreisetzungsrate (RHR) Gastemperatur

4.0 T---’J 800 . , 0 heiﬁ
120 'I 1[ 700 o "] 0 :
| \ B0 ’ I"i '
0 f
X

10.0 j
AI f 500 [ \‘i_.

8.0 . \

f ]|I \ -& RHR vorgegeben 2 400 L‘i( “# Kalte Zone
B0 C -m RHR berechnet 1' # heifle Zone

! \ 300 ]'i.
\

4.0

s
i
i ol
VARRES e B e

T e e 0

0 20 30 40 a0 g0

Time [min] Tirme: [min]

Nach 13 Minuten erreicht die Temperatur der heilen Zone 500°C - Ubergang von 2 Zonen auf 1 Zone.
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5.1. OZone: Brandabschnitt

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

command from the popup menu.

Data Points
Fire Area -

2 [ Save... Load...

m

Fire Info
Max Fire Area:

Fire Elevation:

Fuel Height:

User Defined Fire Columns
@ Cnly RHR

() Only mf

(©) RHR and mf

[ Fire Area

Combustion

Combustion Efficiency Factor:

Combustion Model:

Stoichiometric Coefficient:

To delete orinsert a row, right click on a now header and select the appropriate

0.3

Mo combustion mode +
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5.2. OZone: lokaler Brand

File Tools View Help

Fire &

Compartment Fire:  (7) Annex E (EN 1991-1-2) () User Defined Fire

Localised Fire: @ Localised Fire

Number of fires: 1 =
Fire Diametre Pos X Pos Y
[m] iml [m]
Fire 1 3 25 125
Fire 2 0n0
Fre3 Durchmesser und Position

S des/der lokalen Brandes/Brande

Geometrical Data

Ceiling Height: 1K m
Distance on feds {<): g m
Height on Awis (z): 14 m

Das Ziel (Stiitze,...) ist
immer auf der Achse y =
0. Es wird empfohlen, es

bei x = 0 zu setzen.

Select fire:

Point 1
Point 2
Point 3
Point 4
Point 5
Point &
Point 7
Point 8
Point 9
Paint 10
Point 11
Paint 12
Paint 13
Point 14
Point 15
Point 16
Paint 17
Point 18
Point 19
Point 20

RHR
(w1

25
15

»

m

OK

Cancel

Entwicklung der
Warmefreisetzungsrate
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OZone: lokaler Brand

EN 1991-1-2§3.3.2 (4)

-
3 OZone v3.0 - test

File Tools View Help
| New @Open | Save

Program Flow Chart
Matural Fire

I'N Charts v =E Report Name:

o~

+1 Compartment...
. =

3. Fire...

) Themal Action

1. Die thermischen
Einwirkungen
berechnen.

‘ Q&'Stmtegy ‘

‘ . Parameters ‘
B

test.ozn

Themal Analysis

Iﬁ Heating...

T Steel Profil
‘/ ne...

) Steel Temperature

Compartment

Fire

2. Heizung auswahlen
(Brandabschnitt, lokaler
Brand oder max. Wert der
beiden).

3. Profil auswihlen.

4. Stahltemperatur
berechnen.

Um die Temperaturverteilung langs eines Bauteils genauer zu
bestimmen, darf im Falle eines lokalen Brandes eine Kombination
der Ergebnisse mit dem Zwei-Zonen-Modell und der Naherung fur
lokale Brande verwendet werden

ANMERKUNG Das Temperaturfeld in einem Bauteil darf dadurch bestimmt
werden, dass der groRte Einfluss an jedem Ort aus den beiden Brandmodellen

berucksichtigt wird.
| Profile Heated By

: (@ Het Zone Temperature

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

(7 Localised Fire Temperature

| Maxdmum Between Both I

Heating Steel

Lolfale
Zone Zone Zone
Lokale Lokale
'0
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lokaler Brand

-
5 OZone v3.0 - test

File Tools

View | 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

‘ j_ﬁ:smtegy

Parameters

o

port Mame

Themal Analysis

‘ |‘:Q‘< 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
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Brand

-
#5 OZone v3.0 - test

— .

5 Steel Temperature - test

File Tools |View | Help

Naw[%

Pyrolysis Rate Data

RHR Data

Pyrolysis Rate Computed
RHR Computed

Hot Zone Ternperature

Cold Zone Temperature

Heat Flux

port Name

Steel Temperature

Zones Interface Elevation
Fire Area
Floor Pressure

Oxygen Mass

Report

test.ozn

‘ ﬁ.&' Strategy

‘ o Parameters

Themal Analysis

‘ |::-’."d Heating...

T Steel Proi
'/ e,

‘ ) Steel Temperature

Compartment Fire

\4

— — =

Operings
Radiation Though Closed Openings:

Bemoull Cosfficiert

Physical Characteristics of Compartment
Irtial 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:
Masimum Time Step for Calculation:
[] Bxtended Resuts

Fire Design Partial Safety Factor

T

293

100000

©-1

Pa

W/m2K
W/m?K

sec

sec

File Tools View Help

240

180

120

Temperature [*C]

G0

Steel Temperature

Mae: 227 °C At: 23min

Time [min]

Frint ] | Close
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5.3. SAFIR: lokaler Brand

Die geometrische Methode wurde in SAFIR (direkter Warmaustausch

R zwischen endliche Fldchen) umgesetzt.
zvlindrische Flamme

(die Decke beriihrend)

- Diese fiihrte zur ungleichméfligen Temperaturverteilungen in den
untersuchten Bereichen.

- Jede Brandquelle wird beschrieben anhand der Position (x, y, z), Form
(Zylinder oder Konus), vertikalen Position der Decke, Entwicklung des
Durchmessers als Funktion der Zeit sowie Entwicklung der
Warmefreisetzungsrate mit der Zeit.

- Im Falle mehrerer Brande werden die Beitrdge summiert und auf 100

kW /m? begrenzt.

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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5.3. SAFIR: lokaler Brand

- Eine 2D thermische Analyse wird durchgefiihrt fiir jeden Gauss-Punkt jedes finiten Elementes jedes Tragers
(oder jeder Hiille).

Dieser Tréager hat 4 finite Elemente => 8 Gauss-Punkte.

;;A»—xé-—xd-—m—%i»—mﬂd»—m-ﬂ

. |

Diese Stiitze hat 4 finite Elemente
=> 8 Gauss-Punkte.

Diese Stiitze wird nicht erhitzt.

R
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5.3. SAFIR: lokaler Brand

- Bei einem konkaven Profil wird der Schatteneffekt automatisch berticksichtigt wenn das Profil aufierhalb des
Brandes liegt.

konvexe Form konkave Form

View angle

b
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