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Principle

F o c u s in g  m ix e r s  p e r fo r m  a  m u lti-la m in a tin g  s te p  a n d  g e o -

m e tr ic a lly  fo c u s  th e  s tr e a m s  (in  a  w a y  s im ila r  to  h y d r o d y -

n a m ic  fo c u s in g ) to  th in  th e  la m e lla e  a n d  th e n  m ix  b y  d iffu s -

io n . P h y s ic a lly  s p e a k in g , th is  m e a n s  h a v in g  a  n o z z le  fe e d  

a r r a y , a  tr ia n g u la r-ty p e  fo c u s in g  c h a m b e r  a n d  a  th in  m ix in g  

c h a n n e l. T h e  n o v e l S u p e r F o c u s  M ix e r  V e r s io n  2  (S F IM M -V 2 )

b a s e s  u p o n  th e  s im u la tio n , d e s ig n  a n d  c h a r a c te r is a tio n  o f th e

fo r m e r  v e r s io n  S F IM M . D e v e lo p m e n t ta r g e t w a s  to  a c h ie v e  

e v e n  h ig h e r  th r o u g h p u ts , to  h a v e  a  r o b u s t s te e l d e s ig n , e .g .

fo r  h ig h -p r e s s u r e  o p e r a tio n  a n d  to  u s e  a  s till h ig h e r  fo c u s -

in g  r a tio , e .g . to  r e d u c e  th e  s e n s itiv ity  to w a r d s  b lo c k a g e . T h e

n o v e l S u p e r F o c u s  m ix e r  th u s  c o m b in e s  b o th  h ig h  th r o u g h -

p u t, w h ic h  is  e .g . c h a r a c te r is tic  o f th e  S ta r L a m  s e r ie s  a n d  

u n ifo r m  fl o w  p a tte r n s , w h ic h  is  e .g . c h a r a c te r is tic  fo r  th e  

S IM M  c o m p o n e n ts . 

C o m p a r e d  to  th e  p r e d e c e s s o r  d e s ig n  m o r e  n o z z le s  e n a b le  

fl u id  fe e d . T h e  n o z z le  w id th  w a s  e n la r g e d , th u s  b e in g  le s s

p a r tic le  s e n s itiv e , a lb e it th e  fi n a l fo c u s e d  la m e lla e  w id th  o f 

a b o u t 4 µ m  w a s  k e p t, i.e . th e  fo c u s in g  r a tio  w a s  in c r e a s e d  

fr o m  40  fo r m e r ly  to  n o w  1 7 8  (a n d  c a n  b e  s e t h ig h e r  o n  d e -

m a n d ). T o  a r r a n g e  a s  m a n y  a s  1 3 8  n o z z le s , a  la r g e  c ir c u la r  

a r c  w a s  c h o s e n  fo r  th e  fe e d  a r r a y . T h e  m ix in g  c h a n n e l w id th

a n d  le n g th  c o m p a r e s  to  th e  fo r m e r  d e s ig n  s o  th a t th e  s e m i-

a n a ly tic a l a n d  e x p e r im e n ta l r e a c tio n  ty p e  b a s e d  fi n d in g s  o n

th e  m ix in g  tim e  c a n  b e  la r g e ly  tr a n s fe r r e d  to  th e  n e w  d e s ig n . 

A lth o u g h  s te e l is  e m p lo y e d  a s  c o n s tr u c tio n  m a te r ia l, a n  o p -

tio n a l in s p e c tio n  w in d o w  m a y  a llo w  th e  m o n ito r in g  o f th e  

fl o w  p a tte r n s  a n d  o f th e  m ix in g  c o u r s e . 

F o r  th e  n e w  S u p e r F o c u s  S F IM M -V 2  th r o u g h p u t o f a b o u t 

3 50  l/h  a t a  p r e s s u r e  lo s s  o f 3 .5 b a r  w a s  d e te r m in e d  fo r  w a -

te r y  s y s te m s . T h e  fo r m a tio n  o f fl o w  p a tte r n s  is  v e r y  u n ifo r m ,

i.e . a  m u lti-la m e lla e  fl o w  is  fo u n d  a ll o v e r  th e  fo c u s in g  c h a m -

b e r  u n til th e  m ix in g  c h a n n e l is  r e a c h e d . T h e  k n o w n  d e v ia -

tio n s  fr o m  id e a l g iv e n  fo r  a n y  m u lti-la m e lla e  fl o w  a r e  fo u n d  

a s  w e ll, e .g . th a t la m e lla e  a r e  th ic k e r  a t th e  w a ll (b o u n d a r y ) 

th a n  in  th e  in te r io r  o f th e  fl o w . In  p a r tic u la r  th is  d e v ia tio n  

s h o u ld  b e  le s s  h e r e  c o m p a r e d  to  o th e r  s y s te m s , a s  th e  r a tio

o f o u te r  to  in n e r  la m e lla e  is  1 3 6 :2 . 
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T h e  m ix in g  tim e  a c h ie v a b le  is  4 m s  a c c o r d in g  to  c a lc u la tio n

a n d  e x p e r im e n ts  m a d e  w ith  th e  fo r m e r  d e s ig n , a lb e it e x -

c lu d in g  th e  tim e  n e e d e d  fo r  fl o w in g  th r o u g h  th e  fo c u s in g  

c h a m b e r. T h e  la tte r  is  d e p e n d e n t o n  th e  v o lu m e  fl o w . S p e -

c ia lty  d e s ig n s  w ith  n o ta b ly  r e d u c e d  fo c u s in g  tim e  a r e  p o s -

s ib le . T h e  s a m e  h o ld s  fo r  in te g r a te d  m ix in g -h e a tin g  e le m e n t

c o n fi g u r a tio n s , a llo w in g  o n e  to  p e r fo r m  fa s t te m p e r a tu r e  

s w itc h e s  fo r  s ta r tin g  a n d  e n d in g  r e a c tio n s  in  a  v e r y  s h o r t, 

d e fi n e d  tim e  fr a m e , a s  e .g . d o n e  in  q u e n c h -fl o w  a n a ly s is . 

D isassemb led SFIMM-V2
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Multi-lamellae fl ow  in the SuperFocus microstructured mixer SFIMM-V2

Operating Conditions 

 Temperature (°C) -40 –  220

 Pressure stability (bar) 100 

 Flowrate (l/h) 10 –  300

 Max Viscosity (mPas) 10000 
   
 Leakage Class  <  L0.001

T ech nical D ata

 N ame SuperFocus Interdigital Micro Mixer Version 2

 O rder number SFIMM-V2 

 Mixing principles Multi-lamination  

 Size (L x B  x H ) 140 x 140 x 40 

 Connectors (Inlet/O utlet) 1/4˝  / 1/4˝   

 Standard mixing channels (µm) 500 µm x 5 mm
   
 N umber of feeding channels 138

 W idth of feeding channel 260

 Focusing ratio 178

 Standard material 1.4435

 O ptions O ther materials like H astelloy, Monell or Titan on request;
  heat exchanger function is possible
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