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5. Software

5.1. OZone Compartment

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

Before the fire Ignition
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5.1. OZone Compartment

Localised fire Fully-developed fire 
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5.1. OZone Compartment
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RHR given

RHR calculated
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After 13 minutes, the hot zone temperature reaches 500°C  Switch from 2 zones to 1 zone
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5.1. OZone Compartment
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5. Software

5.2. OZone Localised fire

The target (column,…) is
always on the axis y = 0. 
It is recommended to set 

it on x = 0

Evolution of 
RHR

Diameter and position of 
the localised fire(s)
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5. Software

5.2. OZone Localised fire

1. Run the Thermal 
Action calculation

2. Select the Heating
(Compartment, Localised

or max. between both)

3. Select the Profile

4. Run the Steel
Temperature calculation

EN 1991-1-2 § 3.3.2 (4)
In order to calculate more accurately the temperature distribution
along a member, in case of a localised fire, a combination of results
obtained with a two-zone model and a localised fire approach may
be considered.
NOTE The temperature field in the member may be obtained by considering
the maximum effect at each location given by the two fire models.

Localised Localised
Zone

Localised

Zone Zone
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5.2. OZone Localised fire
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5.2. OZone Localised fire
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5. Software

5.3. SAFIR Localised fire
- Geometrical method has been implemented into SAFIR (direct heat

exchange between finite surfaces).

- This generates non-uniform distributions of temperature in the 
analysed sections.

- Each fire source is described by position (x, y, z), shape (cylinder or 
cone), vertical position of the ceiling, evolution of diameter according
to time, evolution of RHR according to time.

- In case of several fires, contributions are summed up and limited to 
100 kW/m2

5°

5°

Cylinder flame
(touching the ceiling)

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 Localised fire
- One 2D thermal analysis is performed in each Gauss point of each beam (or shell) finite element.

This column is not heatedThis column has 4 finite elements
=> 8 points of Gauss

This beam has 4 finite elements => 8 points of Gauss
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5.3. SAFIR Localised fire
- In a concave section, shadow effect is automatically considered if the section is outside the fire.

Convex shape Concave shape


