Chapter 2. Multiple Particle Systems

2.1 Settling of A Suspension of Particles

Hindered Settling
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2.2 Batch Settling

1) Settling Flux as a Function of Suspension Concentration
Corrected terminal settling velocity
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Because of no net flow
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e.g. Richardson and Zaki(1954)
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Superficial solid velocity or volumetric solid flux(m/s)
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Settling flux curve ( U, VS. C,): Figure 2.1

2) Sharp Interfaces in Sedimentation: Movement of Interfaces and

Layers
Material Balance over the interface U
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The velocity of layer of concentration C

3) Batch Settling test

Depending on the initial concentration of the suspension

Type I Settling
A: clear liquid



B: initial concentration of the suspension

C: Sediment
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Type II Settling

Zone E: concentrations variable with respect to position

CE,min(fixed) "’CE,max(fixed)

Recommended web site



http ://www_aem._umn.edu/Solid-Liquid_Flows/video_html
http ://www—ec_njit_ edu/ec_info/imageZ2/ptc/
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2.3 Continuous Settling: Liquid Sedimentation

Thickener vs. Clarifier

1) Settling of a Suspension in a Flowing Fluid
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Imposing a net fluid flow on (2.20) Figure 2.11
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Define (C,=1-¢, particle volume concentration

2) A Real Thickener: Thickener (Clarifier) Design

Material balance
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Ups Downward flux
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WorKed Example 2.4



