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The overall objective of the BESKID project is the development of two AI
systems that allow to perform fire spread simulations, especially in rail
vehicles based on less experimental data. With these scientific approaches,
the calculation of design fires should be significantly simplified and
accelerated to enable their practical application on a larger scale. The effort
of such simulations should be reduced considerably, while maintaining or
increasing the model quality. The use of more comprehensive simulations
allows, among other things, the quantification of intrinsic and extrinsic
influences as well as the effects of constructional and technical features of
the vehicle on the course of the fire. For example, the effect of a ventilation
or fire-fighting system on the fire progression can be quantified. The vehicle
specific design fires allow an individual and optimized design of protective
measures. However, the application of the findings and methods should not
be limited to rail vehicles.
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Reduced Order Model for Efficient Fire 
Spreading Simulation

Key Points:

q Different AI-Methods will be compared: Starting with POD and RBF
q Computational Advantage: Shifts need for computational effort to

training data creation and can provide almost instant results in
project phase.

q Training Process: Commences with the utilization of snapshots from
synthetic data as the initial step. Additionally, there is potential for
integration with experimental input for validation.

SM
AL

L 
SC

AL
E:

 C
O

N
E 

CA
LO

RI
M

ET
ER

à
TH

ER
M

O
 P

HY
SI

CA
L 

PR
O

PE
RT

IE
S

Ar
tif

ic
ia

l I
nt

el
lig

en
ce

 fo
r F

la
m

e 
Sp

re
ad

 A
I-F

Ar
tif

ic
ia

l I
nt

el
lig

en
ce

 fo
r M

at
er

ia
l P

ar
am

et
er

s A
I-M
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Utilizing the Reduced Order Model (ROM) in the BESKID Project for Fire
Simulation in Train Compartments. ROM can provide rapid results and
significantly decreases computational demands compared to Full Order
Models (FOM) in the project phase.


