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Fire safety engineer
CFD & evacuation analyses, in situ hot smoke tests,
general fire safety expertise

Research
Tunnel fires, wind & fire engineering, facade fires,
fire safety aspects in sustainablility

Experience
More then 80 hot smoke tests performed,
Engaged in 12 tunnel projects (road, railway, metro)

PhD thesis
Transient evolution of smoke flow in tunnel fires
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Stratified smoke layer

Black-layering
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Common design approach

Critical ventilation velocity concept
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Common design approach

Smoke stratification

Gas temperature
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Common design approach

Pressure equilibrium
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Common design approach

Average longitudinal velocity
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Common design approach

CFD analyses
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Common design approach

Evacuation modelling
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Fire in an actual tunnel

traffic direction

-

Expressway S7 Tunnel, Poland
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Proposed solution

Appiston + Apjf T prind T Apstack o Apin o Apout o Apfr o ApHGV o Apthrot = Pdyn
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Appiston + Apjf A Apstawk o Apin o Apout o Apfr o ApHGV o Apthrot - pdyn
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Krol A, Krol. M., Wegrzynski W., 2022. A study on airflows induced by vehicle
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Fig. 13. Traffic intensity for both periods.
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movement in road tunnels by the analysis of bulk data from tunnel sensors. (in review)
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Moody Diagram
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HRR dependencies
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Flame angle
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Machine learning

1. Supervised 2.Unsupervised

Learning Learning
Regression Clustering
ificati Dimensional
Classification e, ty

www.itb.pl

e



7
Why machine learning?

Artifical neural network (ANN)

Deep neural network
Input layer Multiple hidden layers Output layer
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Why machine learning?

Dimensionality reduction

Dimensionality Reduction Techniques
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Why machine learning?

Prediction
Build Black-box model Generate random points Weight based on distance
from the chosen point
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Data collection
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Small scale tests
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Data collection

Medium scale tests
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Data collection
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CFD analyses
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Final outcome

Trained ML algorithm

Optimisation at the design stage

Dynamic changing smoke control system
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