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Summary
The  aim  of  this  thesis  is  to  use  DNS  to  produce  closure  relations  to  be  used  in  average  
equation  model  codes.  The  DNS tool  is  the  CEA platform  Trio_U whereas  the  closure  relations  
are  to  be  tested  within  the  Neptune  software,  co- developed  within  the  French  nuclear  
community  (CEA, EDF, FRAMATOME and  IRSN).
There  exist  two  detailed  levels  of  description  for  two- phase  flow  with  interface  tracking:
-  The  direct  numerical  simulation  (DNS) where  all  scales  are  resolved  and  none  is  modeled,
-  The  ISS level  (Interfaces  and  Sub- grid  Scale  simulation ) in  which  the  smallest  scales  of  the  
phase  eddies  are  modeled.
The  detailed  simulations  of  each  bubble  will  be  to  be  used  to  clarify  the  effects  that  physical  
phenomena  (such  as  coalescence,  fragmentation,  bubble  diameter  distribution,  buoyancy,  lift  
forces,  etc .) have  on  average  equation  modeling  and  related  closure  relations.
During  his  thesis  preparation,  the  candidate  will  have  access  to  the  code  Trio_U that  already  
allows  producing  detailed  DNS and  ISS simulations  on  massively  parallel  computer.  As the  lab  
is  involved  in  its  development  and  validation,  he  can  also  expect  that  his  models  and  closure  
relations  will be  tested  in  the  Neptune  code,  in  realistic  industrial  configurations.

 
Exemple  de  simulation  3D avec  Trio_U : Colonne  de  bulles  résultant  de  9 injecteurs  

à  la base  d'une  colonne  à surface  libre
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