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Sedimentation

Sedimentation is the process in which the majority of the 
particles will settle by gravity within a reasonable time and be 
removed. Particles with densities greater than 1,000 kg/m3 will 
eventually settle, and particles with densities less than 1,000 
kg/m3 will float to the water surface. In water treatment, there 
are common types of settling: discrete particle settling and 
flocculant settling



Type I Settling

1. Size, shape and specific gravity of the 
particles do not change with time. 

2. Settling velocity remains constant. 
If a particle is suspended in water, it initially has 
two forces acting upon it:

force of gravity:  Fg=ρpg Vp

buoyant force: Fb= ρw g Vp

Fnet=(ρp- ρw)gVp



This net force becomes the driving force.
Once the motion has been initiated, a third 
force is created due to viscous friction. This 
force, called the drag force, is quantified by:

Fd=CDApρwv2/2

CD= drag coefficient.
Ap = projected area of the particle.



the drag force acts in the opposite direction to 
the driving force and increases as the square of 
the velocity, acceleration occurs at a decreasing 
rate until a steady velocity is reached at a point 
where the drag force equals the driving force:

(ρ p-ρw )gVp = CDApρwv2/2

For spherical particles,
Vp=pd3/6 and Ap=pd2/4

Thus, v2= 4g(ρp-ρw)d
3 CDρw

CD are:
CD = 24 (laminar)

Re 

CD= 24 + 3 +0.34 (transition)
Re Re

1/2

CD= 0.4 (turbulent)



Reynolds number less than 1.0 indicate 
laminar flow, while values greater than 1000 
indicate turbulent flow. Intermediate values 
indicate transitional flow. 

Stokes Flow
For laminar flow, terminal settling velocity 
equation becomes:

v= (ρ p-ρw )gd2

18µ
which is known as the stokes equation.



EXAMPLE: Find the terminal setting velocity of 
a spherical particle with diameter 0.5 mm and 
specific gravity of 2.65 setting through water 
at 20oC.

Solution
Assume laminar flow: from Eq. (4-8) with pw = 998.2 
kg/m3 and µ = 1.002
N.s-m3 at 20oC



•Check Reynolds number:

= 112. Which indicates transitional flow



with

Re = 55

CD = 1.18
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PARTICLE REMOVAL DURING SEDIMENTATION



16

PARTICLE REMOVAL DURING SEDIMENTATION



17

PARTICLE REMOVAL DURING SEDIMENTATION


