
SEPARATION PROCESS

PARTICLE HANDLING & 

PROCESSING

Part 1
by

Zulkifly bin Jemaat

Faculty of Chemical and Natural Resources 
Engineering

email: zulkifly@ump.edu.my



Sedimentation in particle fluid separation



Sedimentation theory
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Spherical particle in laminar flow
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Hindered settling – large number of particle present

Effective viscosity
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Cyclone
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Operating Principles
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Particle trajectories in 
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Theory for cyclone separators. 

It is assumed that particles on entering a cyclone quickly reach their terminal 

settling velocities. Particle sizes are usually so small that Stokes' law 

is considered valid. For centrifugal motion, the terminal radial velocity utR is given 

by Eq.(14.4-8),with utR, being used for ut,: 





Cyclone configuration
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Fig. 1: Tangential cyclone configuration

Geometry a/D b/D De/D S/D h/D H/D B/D

Stairmand high efficiency 0.5 0.2 0.5 0.5 1.5 4 0.375

Swift High Efficiency 0.44 0.21 0.4 0.5 1.4 3.9 0.4

Swift Low Efficiency 0.5 0.25 0.5 0.6 1.75 3.75 0.4

Lapple Low Efficiency 0.5 0.25 0.5 0.625 2 4 0.25

Table 1 Standard cyclone configuration



Cyclone collection efficiency (Lapple model)
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Number of revolutions, Ne

Cut diameter, dpc

The collection efficiency of particle of any size is given by 



Shepherd & Lapple model 

– Static pressure difference.
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Casal & Martinez model – Statistical 
analysis of experimental data.
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Dirgo model – Static 
pressure different and 
cyclone configuration.

Coker model –
Velocity head.
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Cyclone pressure 
drop model can be 
rearrange in a 
function of velocity 
head as follow

Cyclone Pressure drop
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Catalyst
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AREA OF APPLICATION

Oil & Gas

Industry

Cement Industry
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