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Abstract—In this work the Reynolds stress model is applied for the
simulation of cyclone separator using software CFX. Contours of
pressure and axial velocity at transverse and longitudinal midsection
of the cyclone have been studied. Streamlines of some randomly
selected particles leaving the two outlets have also been shown.

1. INTRODUCTION

Gas cyclone separators are widely used in industries to
separate dust from gas streams or for product recovery
because of its geometrical simplicity, relative economy in
power consumption and flexibility with respect to high
temperature and pressure. The conventional method of
predicting the flow field and the collection efficiency of
cyclone separator is empirical. During the past decades,
application of computational fluid dynamics (CFD) for the
numerical calculation of the gas flow field in a cyclone has
become more popular. Earlier studies on CFD simulations
were carried out using the standard k- € turbulence model were
found to be inadequate to simulate flows with swirl because it
leads to excessive turbulence viscosities and unrealistic
tangential velocities. Recent studies suggest that the accuracy
of numerical solution can be improved by using Reynolds
Stress Model (RSM).

2. MODELING EQUATIONS

Reynolds stress equation may be written in its most
recognizable form as
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Drag on the particle as given by Schiller Naumann Drag
Model is modified in CFX to ensure the correct limiting
behavior in the inertial regime and is given as
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The above model has been simulated using the CFX software.

3. RESULTS AND DISCUSSIONS

To study the contours of pressure and velocity of cyclone
separator, a geometry with the dimensions as given in Table 1
was prepared in CFX modeller. A grid independency test was
performed to select the mesh having 41744 elements. The
geometry of the cyclone and grid presentation is shown is the
Fig.1.

Table 1: Dimensions of Cyclone Separator (D = 0.2 m).

a/D b/D De/D S/D h/D H/D
0.5 0.25 0.5 0.625 2 4

B/D
0.25

4. CONTOURS

Fig. 2 shows contours of pressure at transverse and
longitudinal midsection of the cyclone. It can be seen that that
the pressure is maximum at the boundary of the cyclone and
goes on decreasing as we move towards the centre. At the
centre the pressure is minimum which results in the formation
of vortices that are required for the separation of heavier
particles from the bottom outlet.

Fig. 3 shows the contour of axial velocity at transverse and
longitudinal midsection of the cyclone. The axial velocity is
maximum near the centre of the cyclone shown by red and
yellow region. The positive magnitude shows that the velocity
is upwards. At the bottom of the cyclone, near the outlet the
velocity is negative shown by blue colour. It means that at the
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bottom part the flow pattern is reversed which is required for
the separation.

Fig. 4 shows the velocity vectors at transverse and
longitudinal midsection of the cyclone. A clear circular
orientation of velocity vectors reinforce the fact that a good
swirling motion of fluid is developed which, as will be seen
later, would give better collection efficiency.

Fig. 5 shows the streamlines of randomly selected 15 particles
leaving both the outlets. It clearly shows that out of the
selected particles most of them are leaving from the bottom
outlet with only a few leaving from the top. This indicates the
higher collection efficiency of the cyclone for these randomly
selected particles.
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Fig. 1: Schematic presentation of
(a) cyclone geometry and (b) grid.
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Fig. 2: Contour of pressure
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Fig. 3: Contour of axial velocity
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Fig. 5: Streamlines of particles.
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