Lecture 11

Filtration

· Coag-floc-settling-filtration produces H20 with very low turbidity.

· Filtration removes bacteria very well

· Filtration affective for spore and cysts associated with Cryptosporidium and Giardia

· SAND is most common media

· Crushed anthracite and inert materials also used

· Removal is ( f(A particles)

· 1 m3 filter, 0.4 = N + 0.5mm dia. Particles

· 9.17e9 particles

· w/ 7.2e3m2/m3
· may only have very small % effective A

· still a large number

Variety of filtration mechanisms exist

· Slow Sand Filters

· Includes microbial gelatenous growth during ripening stage

· This layer removes most particles

· As hL increases, then scrape off top

· Rapid Sand Filters

· Uses entire depth

· High loading

· More rapid hL build-up

· Backwash

· Scour and shear forces

· Particle segregation

· Need relatively uniform material

· e, porosity is important

· Sphericity
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· Substituting for spherical geometry
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· Grain size distribution and uniformity

· Effective Size = ES = P10 – tenth particle in value

· Uniformity coefficient – U = P60/P10
· P = wt fraction ( size

· d10, d60, and d90 are used in design

· Can use backwash to make media more uniform

· Headloss is important in rapid and slow sand filters

· Darcy Weisbach equation
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· Replace D with R (hydraulic radius)


[image: image4.wmf]perimeter

wetted

area

R

=


· For a circular section


[image: image5.wmf]4

4

2

D

D

D

R

=

=

p

p


· Substitute into Darcy Weisbach equation
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· R for filter media is not well defined 
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· Substitute back into the Darcy Weisbach eq.
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· Left hand side of the eq. Represents laminar flow and the right hand side represents turbulent flow

· L is the depth of the filter

· Usually when hL ~ 1.5 o 2.0 m backwashing will occur
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