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Turbidity,	
  suspended	
  solids	
  



Sedimenta)on	
  



Se5ling	
  tank,	
  Cornelis	
  Biemond,	
  Waternet	
  
  Q	
  =	
  21000	
  m3/h	
  
  L	
  =	
  300	
  m	
  
  B	
  =	
  120	
  m	
  
  H	
  =	
  2.5	
  m	
  
	
  
  v0	
  =	
  0.0194	
  m/s	
  
  s0	
  =	
  1.6·∙10-­‐4	
  m/s	
  	
  
	
  



Theory	
  Sedimenta)on	
  
Flow	
  velocity	
  [m/h]:	
  

Surface	
  loading	
  [m/h]:	
   LB
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Inlet 	
   	
   	
   	
  Sedimenta;on 	
   	
   	
  Outlet	
  



Se5ling	
  of	
  discrete	
  par)cles	
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Stokes’	
  law	
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s	
  	
   	
  	
  =	
  sedimentaEon	
  or	
  flotaEon	
  rate 	
  [m/s]	
  
g	
  	
   	
  	
  =	
  gravity	
  acceleraEon	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  [m2/s]	
  
v	
  	
   	
  	
  =	
  kinemaEc	
  velocity 	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  [m2/s]	
  
ρs	
  ρw	
  =	
  density	
  of	
  parEcle	
  and	
  fluid 	
  [kg/m3]	
  
d 	
  	
  =	
  diameter	
  of	
  the	
  parEcle 	
   	
  [m]	
  



Quiescent	
  se5ling	
  test	
  

trap	
  

tube	
  

water	
  temp	
  

solu;on	
  
sample	
  

silt	
  



Cumula)ve	
  frequency	
  distribu)on	
  	
  
of	
  se5ling	
  velocity	
  



Ver)cal	
  sedimenta)on	
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  	
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Horizontal	
  sedimenta)on	
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Efficiency	
  of	
  horizontal	
  sedimenta)on	
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Flocculent	
  se5ling	
  

Inlet 	
   	
   	
   	
  Sedimenta;on 	
   	
   	
  Outlet	
  

Floc	
  forming	
  

  Floccula;on	
  causes	
  increasing	
  
	
  se@ling	
  veloci;es	
  

  Depends	
  on	
  tank	
  height	
  



Flocculent	
  se5ling	
  



Flocculent	
  se5ling	
  



Influence	
  of	
  turbulence	
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  Re	
  >	
  2000;	
  turbulent	
  flow	
  
  Re	
  <	
  2000;	
  laminar	
  flow	
  



Short	
  circuit	
  flow	
  



Shear	
  stress	
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Se5ling	
  tank	
  WRK	
  I/II	
  
  Q	
  =	
  21000	
  m3/h	
  
  L	
  =	
  300	
  m	
  
  B	
  =	
  120	
  m	
  
  H	
  =	
  2.5	
  m	
  
	
  
  v0	
  =	
  0.0194	
  m/s	
  
  s0	
  =	
  1.6·∙10-­‐4	
  m/s	
  
  T	
  =	
  20°C,	
  m	
  =	
  1.0E-­‐6	
  	
  

  R	
  =	
  2.22	
  
  Re	
  =	
  43000	
   	
   	
  turbulence	
  
  Cp	
  =	
  1.7·∙10-­‐5 	
   	
  stable	
  

	
  



False	
  bo5om	
  tanks	
  



Tilted	
  Plate	
  se5ling	
  



Floc-­‐blanket	
  clarifiers	
  at	
  Berenplaat	
  



Inlet	
  construc)on	
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  wall	
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  channel	
  



Feed	
  channel	
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energy	
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Outlet	
  channel	
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Sludge	
  removal	
  device	
  

Inlet 	
   	
   	
   	
   	
  Chain	
  scraper 	
   	
   	
   	
   	
  Outlet	
  

Sedimenta;on	
  tank	
  

Sludge	
  outlet	
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