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The hydrocyclone
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Bernoulli over a free surface streamline:

1, p 1, P
. —= = H — =
5U +9H+p SU +9( d)+p

solution

U
d(z) = 27 Froude number = Vol

If F' < 1, the flow upstream is subcritical

=1 the flow upstream is supercritical
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Form of free surfac
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‘Existence of waves
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outlet Symmetry axis

free surface outlet
inlet
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V26 = 0 Continuity
B(t) = % + —|Vqﬁ|2 tgy+ L p; Bernoulli

If n(z,t) denote the high of the free
surface respect to an arbitrary level of reference y = 0

0
£+—|V¢|2+gn 0 ‘ =1+ 5=(Vi —v3)
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Normal to free surface
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if ¢ is small, then tan(f) ~ 0 and 9¢/0n ~ 9¢/dy.

if we impose

o, y,t) = do(z, y)e’

0o w?
over the free surface > o ?‘?5
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Consider the case of stationary waves in form
d(w,y,t) = f(x)g(y)e™

we obtain

o(x,y,t) = 2Ae_khsin(ka: + a)cosh(k(y + h)).g*'“-’t

w(k) = \/g - k - tanh(kh) _
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Yessel

1‘ Feed
Du/Dy | QufQo | @1/
0.1750 | 0.000 | 0.000
0.2750 | 0.044 | 0.000
0.5750 | 0.349 | 0.183
0.7625 | 0.850 | 0.589
1.0000 | 2.404 2.404

SOLID-LIQUID SEPARATION SYSTEMS
© ECI, 2003, Pucon, Chile




L L L L 1 L L L
Q@ Q.ad oonE R Qg 0.af o .o Qa2 onE

Du/Dy | Qu/Qo | Qu/Q5

0.3077 | 0.000 | 0.000
0.4211 | 0.122 0.111
0.6154 | 0.289 | 0.289
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In presence of oscillations, the transition from spay to
roping IS more probable
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Rankine vortex

X ] Taylor column
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Poincaré equation

N>NF -
Boundary condition
n>NF -
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Inercial modes LDA meassurements
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