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•  From	
  2009	
  –	
  Researcher/Lecturer	
  –	
  The	
  Main	
  School	
  of	
  Fire	
  Service,	
  Warsaw	
  (Building	
  Fire	
  ProtecDon)	
  
•  From	
  2016	
  –	
  President	
  of	
  ECCG	
  (SFPE	
  Europe)	
  
•  From	
  2012	
  –	
  President	
  of	
  Polish	
  SFPE	
  Chapter	
  
•  2012	
  –	
  Guest	
  Researcher,	
  NIST	
  
•  2006-­‐2008	
  –	
  Senior	
  Fire	
  Engineer,	
  London	
  (Ramboll)	
  
•  2003-­‐2006	
  –	
  Doctoral	
  studies,	
  University	
  of	
  Ulster	
  (behaviour	
  of	
  glazing	
  in	
  fires)	
  Piotr	
  Tofilo,	
  PhD	
  

PRESENTACIÓN	
  -­‐	
  INTRODUCTION	
  



•  External	
  fire	
  spread	
  between	
  buildings	
  (or	
  its	
  parts)	
  
•  Fire	
  spread	
  between	
  fire	
  load	
  islands	
  
•  Structural	
  fire	
  protecEon	
  	
  
•  Buildings	
  under	
  construcEon	
  
•  Facade	
  fires	
  in	
  high	
  rise	
  	
  
•  Warehouse	
  /	
  external	
  storage	
  fires	
  	
  
•  Oil	
  &	
  gas	
  sector,	
  pool	
  fires,	
  jet	
  fires,	
  fireballs,	
  etc.	
  
•  Wildland	
  -­‐	
  urban	
  interface	
  fires	
  
•  Modeling	
  –	
  flame/fire	
  spread,	
  pyrolysis,	
  igniEon	
  	
  	
  
Heat  radia)on  for  hazard  analysis




•  Point	
  source	
  (Modak)	
  
•  Simple	
  radiaEng	
  rectangle	
  (View	
  Factor)	
  
•  External	
  radiaEng	
  flame	
  (Eurocode,	
  NRCC)	
  
•  Cyllindrical	
  flame	
  model	
  (Dayan/Tien,	
  Shokri/Beyler,	
  Modan/Croce)	
  	
  Analy)cal  Methods




• Direct	
  Transfer	
  RadiaEon	
  Method	
  (DTRM)	
  	
  
•  Finite	
  Volume	
  Method	
  (FVM)	
  
• Discrete	
  Ordinate	
  Method	
  (DOM)	
  
• Monte	
  Carlo	
  	
  
• P1	
  (Spherical	
  harmonics)	
  
• Rosseland	
  
• ViewFactor	
  /	
  Surface2Surface	
  	
   CFD  Methods  for  solving  RTE  




CFD  -­‐  Finite  Volume  Method
 Step	
  Diamond	
  Angular	
  discre6za6on	
   Intensity	
  calcula6ons	
   Discre6za6on	
  schemes	
  RTE	
  



CFD  (VFM)  –  error  studies
100	
  angles	
  (FDS	
  default)	
   Exact	
  –	
  view	
  factor	
  based	
  



•  S2P	
  model	
  (Surface	
  to	
  Point)	
  
• RadiaEon	
  in	
  3D	
  
• Based	
  on	
  Stokes	
  theorem	
  
•  TriangulaEon	
  of	
  shapes	
  
• ObstrucEons	
  (shading)	
  
• Very	
  fast	
  
•  InteracEve,	
  easy	
  to	
  use	
  FireRad




FireRad  -­‐  available  objects
Radiator	
   Obstructor	
  Receiver	
   Obstructor+Receiver	
   External	
  flame	
  with	
  thermal	
  gradient	
   RadiaEng	
  cylinder	
  RadiaEng	
  cone	
  Point	
  source	
  AssisEng	
  shape	
  



External  radia)on  modeling  –  different  approaches




External  radia)on  modeling




External  radia)on  modeling




Obstruc)ons  and  triangula)on




Results  2D




Virtual  plane




Effects  of  obstruc)ons




CAD  import  (REVIT)




2D  heat  flux  distribu)on




3D  results  –  cri)cal  heat  flux




Verifica)on




Verifica)on




• Point	
  source	
  
•  Shokri	
  &	
  Beyler	
  correlaEon	
  
• Cyllinder	
  fire	
  model	
  
•  Shokri	
  &	
  Beyler	
  
•  Modan	
  &	
  Croce	
  
•  Dayan	
  &	
  Tien	
  Radia)on  from  pool  fires




•  Shokri	
  /	
  Beyler	
  
•  Mudan	
  /	
  Croce	
  
•  Dayan	
  /	
  Tien	
  Emissive  Power  to  Equivalent  Blackbody  Temperature
​𝑇↓𝐵𝐵 = ​(​𝐸/𝜎 )↑0.25 	
  



• With	
  equivalent	
  blackbody	
  temperature	
  heat	
  flux	
  distribuEon	
  from	
  FireRad	
  is	
  equivalent	
  to	
  cylinder	
  fire	
  model	
  
•  Solid	
  bodies	
  with	
  conservaEve	
  temperatures	
  can	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  represent	
  flames	
  FireRad  vs.  cylinder  flame  model




Prac)cal  problem  
 CombusEble	
  flat	
  roof	
  
Exposed	
  building	
  



Flux  distribu)on  for  three  wind  op)ons
Flame	
  =	
  solid	
  surface,	
  Temperature	
  900	
  C,	
  Emissivity	
  =	
  1,	
  Flame	
  height	
  =	
  1	
  floor	
  	
  (NFPA	
  80A)	
  



Detailed  flux  distribu)on  assessment




•  Tools	
  for	
  fire	
  engineers	
  
•  From	
  simple	
  to	
  complex	
  
•  All	
  in	
  one	
  program	
  
•  InteracEve,	
  easy	
  to	
  use	
  
•  Modules:	
  

•  SimpleModels	
  (Fire	
  plumes,	
  DetecEon,	
  RadiaEon)	
  
•  FireStandards	
  (NFPA	
  92,	
  NFPA	
  204,	
  Fire	
  EC)	
  
•  QuickZone	
  
•  FireRad	
  
•  FDS	
  Designer	
  
•  FDS	
  Cloud	
  
•  In	
  progress:	
  Structure,	
  Egress	
  etc.	
  

FirePlaVorm  




SimpleModels    (Fire  plumes)




FireStandards    (NFPA  204,  NFPA  92)




FireStandards    (Fire  EC)




Quick  Zone  (Interac)ve  CFAST)




FDS  Designer  (preprocessor)




FDS  Cloud  (desktop)                      FDS  Cloud  (web)




Project  website
 Cloud




Request  trial




Thank	
  you.	
  QuesEons	
  ?	
  	
  www.fireplaeorm.eu	
  piotr.tofilo@gmail.com	
  


