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•  Problemi e (possibile) aiuto..... CFD 

• Parametri Interni ed esterni per CFD .. Approssimazioni…. 

• Colorful Fluido Dinamics  ????? 

• Gestione (mantenimento ipotesi, impianti, emergenza…) 

 

• Dalmarnock fire tests proceedings- University of Edinburgh 2006-2007  

• Dr. Anja Hofmann - BAM - Five - fire in Vehicles proceedings - 09-2010- 

Gotheburg 

• Kai Kang - Daniel McNamee -  FS-world.com fall 2010 

• Leander Noordijk, Tony Lemaire - Modelling of fire spread in car parks - 

Fire&Safety magazine -  fall 2010 fall 2010 

• David Tonegran, Marcus Ryber - Increased quality and reduced uncertainty when 

using FDS. 

• Kristoffer Hermansson - Quality assurance and the simulation of fires. A practical 

application for automated validation of user generated input data for  Fire 

Dynamics Simulator - Report 5501, Lund 2015  

In my speech 



      

•  Sicurezza dei presenti 

• Resistenza al fuoco delle 

strutture 

• Studi per la gestione dell’ 

emergenza 

FSE modelling -  differenti prospettive  

Location and size of tour 

groups 

280  80  240 

Mobility impaired 

visitor 



• Vogliamo proteggere: 

• Solo le persone??? 

• Anche l’edificio ??? 

• Tutto?? 

• Una Parte??? 

• Anche i Contenuti ???? 

• Affreschi ??? 

• Statue ??? 

• Quadri ??? 

• Libri??? 

• ……… 

• Anche la prosecuzione dell’attività ??? 

• ………. 
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CFD Modeling 
CFD = Computational Fluid Dynamics 

• Geometry model with details 

• Generation of calculation 

mesh 

(e.g. 500’000 – 5‘000’000 

cells)  

• Transport equations are 

solved 

• Initial and boundary 

conditions specified 

• Interpretation of results 

• Make recommendations for 

end-user 

Geometry 

Grid generation, boundary conditions  

Result 



      

Each new version of FDS  is increasingly more sophisticated  ......more 

and more Knowledge is required from the user of the software... 



      

• Numerical Methods 

• convergence 

• stability - sensitive analisys 

• mesh - cells dimensions  

• .......... 

 

• Validation (ex. FDS) 

• created for industrial buildings 

• well ventilated fires 

 

• Designating a Fire (ex FDS) 

• only one gaseous fuel - mixture fraction model 

Internal parameters of CFD models 



      

• Geometrical  

• dimension  

• ventilation 

• boundary conditions  

 

• Thermophisics 

• conductivity 

• density 

• specific heat 

• ........ 

 

• Designating a Fire (ex FDS) 

• HRR, combustible definition, mass loss,...... 

External parameters of CFD models 



      

• Volumetric fires 

• prescribing a date HRR realesed  by a  burner 

• experimental curves 

 

Burning process and fire 



      

• FDS Pyrolysis model  - specify thermophysical properties of 

solid fuel materials and  let them pyrolyze if ignited. The 

HRR curve is not defined a-priori by the user. 

 

Burning process and fire 



Dr. Anja Hofmann - BAM - Five - Gotheburg 



Dr. Anja Hofmann - BAM - Five - Gotheburg 





Dalmarnock fire tests - University of Edinburgh 2006-2007  

Combustible 

furniture modeled  



Dalmarnock fire tests - A priori and a posteriori analysis 





HRR curves for single car and the time until the fire 

spread occurs originate from experimental research 

from the past years. 

 

The model presented by 

Noordijk & Lemaire 

calculates the time until 

the fire spread  

assuming an  HRR 

curve for a burning car 

and calculating the 

resulting Radiative Heat 

transfert to the other 

combustible surfaces  



Near Skipol Airport in this privat car park  around 30 

cars were on fire at the same time (october 2002) 

Leander Noordijk, Tony Lemaire FS-world.com fall 2010 

Current, 

empirical 

assumption: 

at most 3-4 

vehicles are 

at fire at the 

same time 

  (??) 



Private park of a car rental company: 

- cars parked on a small distance of each other 

- All new cars (more plastic parts that can be ignited 

more easly and producing more heat ) 

- All fuel tanks completely filled 

- Fuel tanks made of plastic - leaking - pool fires 



- This justify the development of a relative simple 

 model to predict the fire spread in a car park 







A quantitative assessment on the risk on structural 

collapse or loss of life can be performed by running 

a large number of parameter value combination in a 

Monte Carlo approach 

 

 

In orded to achieve this, the relevant parameters 

(distance between cars, lay out, filling degree of 

garage, size and composition of the car, etc..) need 

to be identified (normal or Poisson distribution 

mostly..) 

 

LIMITED COMPUTATIONAL COST 



Kai Kang - Daniel McNamee -  FS-world.com fall 2010 

Working on uncertaines - FDS (modified) Parametric 

study on window glass breakage an fallout. 



Kai Kang - Daniel McNamee -  FS-world.com fall 2010 







• David Tonegran, Marcus Ryber - Increased quality and 

reduced uncertainty when using FDS. 





Kristoffer Hermansson - Quality assurance and the simulation of 

fires. A practical application for automated validation of user 

generated input data for  Fire Dynamics Simulator - Report 5501, 

Lund 2015  



http://beta.kristofferhermansson.se/fds-validator 

http://beta.kristofferhermansson.se/fds-validator
http://beta.kristofferhermansson.se/fds-validator
http://beta.kristofferhermansson.se/fds-validator
http://beta.kristofferhermansson.se/fds-validator






http://www.koverholt.com/fds-mesh-size-calc/ 













Mai Dimenticare la parte Gestionale ed i 

CONTROLLI !!! 















      

• Molte variabili da definire e da presidiare 

• Interne 

• Esterne 

 

• Molte approssimazioni, metodo deterministico 

• Necessità di metodologie di uso 

• Utenti consapevoli e formati 

 

• Sistema di Gestione 

• mantenimento delle condizioni di progetto 

• FORMAZIONE, CONTROLLI, PROVE… 

Conclusioni ……….  





Model 

Knowlegeabl
e User 

Methodology 
of use 



luca.nassi@vigilfuoco.it  

Ma NON 

dimentichiamo 

le soluzioni 

SEMPLICI !!!! 


