
Proposal  of  Elemental  Task in the BFBT Benchmark  

(DRAFT) 

 

The  theore t ica l  void  d i s t r ibu t ion  in  a  sub-channel  i s  de te rmined  f ro m fo l lowing  e f fec t s .  

 -  Mass  f low qua l i ty  and  s l ip  be tween  phases  

 -  Cross - f low be tween  sub-channe ls  

The  measured  da ta  inc ludes  above  two  e f fec t s  and  measurement  e r ro r .  

 

Task-1  Class ica l  void-qual i ty  re la t ion 

In  o rde r  to  r emove  the  concern  regard ing  the  c ross - f low ef fec t  f rom,  ca lcu la te  a  vo id  

f rac t ion  in  the  e le me nta l  sub-channe l  o r  the  hea ted  s ing le  tube  ( the  equ iva len t  tube)  

wh ich  has  a  same the rmal  d iamete r  a s  the  e l e menta l  sub-channe l  shown in  F ig .  1 .  The  

ana lyzed  void  f rac t ion  ( tubeα )  wi l l  be  p lo t ted  aga ins t  the  equ i l ib r ium qua l i ty .  A l so ,  o the r  

key  re su l t ,  such  as  the  ax ia l  p rof i l e  o f  the  f low reg ime and the  ve loc i ty  o f  each  phase ,  

would  be  eva lua ted .  Code  to  code  benchmark  wi l l  be  ca r r i ed  ou t ,  i f  necessa ry .  The  

re fe rence  void -qua l i ty  re la t ion  wi l l  then  be  de f ined  by  the  benchmark  t eam.  

 

 

 

 

 

 

F ig .  1  Channel  Geomet ry  

 

Task-2  Cross- f low e f fec ts  on  vo id  fract ion  

A vo id  f rac t ion  in  a  sub -channe l  may be  separa ted  as ,  

 CFxSub ααα +=    

where ,  

 Subα  :   Void  f rac t ion  in  sub-channe l  

 xα  :   Vo id  f rac t ion  due  to  qua l i ty  and  s l ip  

(a )Elemen ta l  sub-channe l  (b )Equ iva len t  tube  



 CFα  :  Void  f rac t ion  due  to  c ross - f low 

We may a ssu me xα  sha l l  be  ca lcu la ted  wi th  the  equ iva len t  tube .   Then ,  

 tubex αα =  wi th  ad jus tmen t  by  the  bund le  equi l ib r ium qual i ty .  

Then ,  we  ob ta in  

 tubeSubCF ααα −=  wi th  ad jus tmen t  by  the  bund le  equ i l ib r ium qua l i ty .  

In  o rde r  to  focus  on  the  c ross - f l ow e f fec t ,  the  va lue  CFα  sha l l  be  p laced  on  the  t ab le  as  

fo l lows:   

For  the  ana ly t i ca l  po in t  in  Exerc i se  I -1 ,  the  re fe rence  CFα  i n  each  sub-channe l  wi l l  b e  

p rov ided  by  the  bench mark  team based  on  the  da ta ,  wh ich  inc ludes  exper imen ta l  e r ro r .  

Pa r t ic ipan t s  a l so  eva lua te  CFα  i n  each  sub-channel  based  on  the i r  ana lys i s .  

Then ,  a  dev ia t ion  o f  CFα  be tween  the  ana lyzed  qua l i ty  po in t  (5%,  12% and  24%) wi l l  be  

taken  fo r  each  sub-channe l .  Based  on  the  dev ia t ion ,  the  exper imenta l  b ias  may be  

reduced .  

Code  to  da ta  bench mark  on  such  CFα  wi l l  be  ca r r i ed  ou t .  And ,  we  may  de r ive  some  

empi r ica l  cor re la t ion  on  CFα ,  i f  necessa ry  us ing  da ta  o the r  than  the  exerc i se  poin t .     

 

Task-3  Cri t i ca l  power  in  s ing le  channe l  

In  o rde r  to  make  a  s imple  p red ic t ion  on  c r i t i ca l  power  wi thou t  the  c ross - f low e tc . ,  

ca lcu la te  a  c r i t i ca l  power  in  the  e lementa l  sub-channe l  o r  the  hea ted  s ing le  tube  wi th  a  

g iven  in le t  f low cond i t ion .  Poss ib ly  a  space r  would  be  e l imina ted  f ro m the  ca lcu la t ion .  

A code  to  code  bench mark  on  the  ca lcu la ted  c r i t i ca l  power  wi l l  be  ca r r i ed  ou t .  I f  

necessa ry ,  so me o ther  c r i t i ca l  power  expe r imen t  wi th  a  s ing le  tube  would  be  used  as  a  

re fe rence .   

 

Remark on  the  exper imenta l  b ias  

There  ex i s t  dupl ica ted  exper imen ta l  po in t s  in  the  vo id  d i s t r ibu t ion  measuremen t .   

Co mpar i son  o f  the  measured  vo id  f rac t ion  da ta  in  each  sub-channe l  be tween  the  

measurements  wi l l  g ive  us  some in fo rmat ion .  The  b ias  may  co mmon be tween  the  

measurements .   I f  such  a  compar i son  i s  pe r formed ,  s t i l l  some randomness  i s  expected  to  

appea r .  
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