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Sedimentation theory Ui
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Buoyant force, F, At terminal velocity (free settling v)) d_\t/ =0
= :M:\/ppg v, = Zg(Pp—P)m
pp AppCD/O
Gravitation force, Fq Spherical particle in laminar flow
Fg — mg C. — 24 . 24
° Re D,ypl/
Vol 1
Drag force, F
A _aDip, - p)
\" Vi =
FD = CD ?,OA 18/“1

Resultant force, F

dv
F=F -F-F,=m—
g b D dt



-l Universiti

Hindered Settling — large number of particle p¥esentc

Effective viscosity Density different

u po—Pn=¢lp,—p)
Hm =

Yo

B 1 Free settling velocity

Yo = 101.82(1—8) ,
_gDp(pp_p)( 2 )
AAREY: “V

Effective fluid phase density H

pn=ep+(1-¢)p,
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Flow in cyclone

Operating Principles (CFD simulation)
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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 u, is given
by Eq.(14.4-8),with u, being used for u,,:

' rDi(p, — p)

R= 14.4-3
Vg 18 ( 5)
Since w = v, /r, where v, is tangential velocity of the particle at radius r, Eq. (14.4-35)
becomes
Diglpp = P) Vi Vi
Vp = ——— 2 = y,— (14.4-36)

181 gr gr

where v, is the gravitational terminal settling velocity v, in Eq. (14.3-9).
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The higher the terminal velocity v,, the greater the radial velocity v,z and the easier it
should be to “settle™ the particle at the walls. However, the evaluation of the radial velocity is
difficult, since it is a function of gravitational terminal velocity, tangential velocity, and position
radially and axially in the cyclone. Hence, the following empirical equation is often used (S2):

_ biDilp, — p)
ViR = 18"

where b, and n are empirical constants.

(14.4-37)



Cyclone configuration W&
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Fig. 1: Tangential cyclone configuration

Table 1 Standard cyclone configuration

Geometry a/D b/D | D/D | S/D h'D | HD | B/D
Stairmand high efficiency 0.5 0.2 0.5 0.5 15 4 0.375
Swift High Efficiency 0.44 0.21 0.4 0.5 14 3.9 04
Swift Low Efficiency 0.5 0.25 0.5 0.6 1.75 3.75 04
Lapple Low Efficiency 0.5 0.25 0.5 0.625 2 4 0.25
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Cyclone collection efficiency (Lappleiédél)

Number of revolutions, N,
Ne — £|:h + H—_h:l
a 2

Cut diameter, dIOC
1
d, = O 2
> 2ﬂ.NeVi(IOp _pg)

The collection efficiency of particle of any size is given by

B 1
4 _1+(dpc/ api)Z



Dirgo model — Static
pressure different and Cyclone pressure Coker model —
cyclone configuration. drop model can be VeIOC|ty head.

ina =

function of velocity
head as follow

AP = g 2 >
| Shepherd & Lapple model Casal & Martinez model — Statistical
— Static pressure difference. analysis of experimental data.
o it a=11. 3[ azj +3.33
D? ‘ D;
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AREA OF APPLICATION
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