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Bassic principle

pﬂoc P pwater

Sedimentation

Cranfield

POUNEVERSITY

pbubble-ﬂoc = pwater

Dissolved air flotation




Oldest form of treatment in the Cranfield
world
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Where is Clarification in the flow sheet

Coagulation

Clarification

Coagulant

Chlorine ---

Disinfection Filtration
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Process Science Cranfield

Stokes’ Law —
Density
difference

Only true for low concentrations: 1000 mg.L""
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Technology options
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How they work

~..NOT Removed

Removed

Particledensity
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Horizontal flow clarifier FEE

Baffle Wall Trough fqr Floating Debris
 —— ﬂ S (\ Outlet
| |

Sludge Collection Scrapers on Pulley System
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HFC: circular

Decanting Troughs
\

\

Sludge Collection

Inlet Sludge Scraper Arm
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Lamella clarifiers

W

g =W x(Np +cos60°)

effective




Cranfield
Lamella processes |

Inflow  Tube Module Collection Channel for Clarified Water
] |

: :

Outlet

Sludge Preferential Flow Distribution
Waste
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Key facts
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Sludge blanket clarifiers
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- Cranfield
Sludge blanket clarifiers f

Settled Water Channel

Inlet

R

Sludge
Blanket Level

Sludge

Sludge Concentrator Removal

Inlet Pipe

Bottom Sludge Extractor Pipe
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Superpulsator

) . Air Release Valve
Decanting troughs for Clarifier 7 Vacyum Pump

Sludge Blanket  Sludge
Upper Level Thickening
Caones
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Sludge Raw water Distribution System
Removal




Ballasted settling
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Ballasting agents
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Actiflo®

Hydrocyclone

] |=> Sludge
: Flocculator Mixers

Microé sand f’__/7

Clarified
Water

Influent

Injection  Maturation

Plate Settler
with Scraper

y Ballasted Flocs to Hydrocyclone
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Relative size
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and application 2-4 g/L + p

verfldh rate = 40-80 m/h

Technology comparison

Clarifier Overflow rate  Retention Turbidity removal
(m.h) time (min)  efficiency (%)
Rectangular 1-2 120-180 90-95
Circular 1-3 60-120 90-95
Floc blanket 1-3 120-180 90-95
Lamella plates 5-12 60-120 90-95
Actiflo® <200 5-7 90-99
Densadeg® <120 10-16 90-99
Sirofloc® <30 15 90-99
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The beauty of bubbles
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The process is made up for 4

components:
Bubble generation

Pre treatment \E

Saturator fAir Compressor

e

\ Diffuser Mbzzles  Air/Sludge

Contact zone

arified Water

Separation zone
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Bubble and particle must not repel

Cranfield
FUNIVERSITY

each other
Particle / floc

£

You control the rise rate the number
of bubbles you add
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We call this the air to solids ratio
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Traditional DAF

Saturator Air Compressor

Cranfield
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Diffuser Nozzles

Air/Sludge

Clarified Water
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Shear rates in DAF can break up
flocs
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Combine DAF and Filtration

SaturatoAir Compressor DA F F

Diffuser Nozzlestin'Sludge  Clarified Water

On|Off

Use DAF when needed
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CocoDAFF

\ / y
Feed =—>

Recycle ' v

LJ

Under drain nozzles  — s putlet




DAFRapide®

LNIVERSITY

{Zmﬁzﬁ%d

21



Cranfield
§OUNIVERSIFY

Application
Water Type Rate R Removal (%)

m/h % Turb DOC Algae
Upland Traditional 8.5 7-10 - - 98.6
Upland Traditional 16 - 82 64 -
Lowland Traditional 0 8 - - 89.9
Lowland Traditional 5.2 11 - - 54.1
Lowland CoCoDAFF?® 9.2 - 96 97.5 98
Lowland DAFF 8-12 5-12 96.5 98 —100
River DAFRapide® 15 7 90 84 (UV) -
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