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Abstract

This project uses computational fluid dynamic (CFD) to simulate fluid flow
inside a cyclone in order to study the influence of cyclone diameter on pressure drop.
Reynold stress model (RSM) is used in the simulation numerical calculation to
investigate turbulent flow. Grid independent study is carried out and its result is
compared with reference research. The grid independent produces fine mesh, medium
mesh and coarse mesh. At different heights, the input inlet velocity 1s 16, 20, 22, 32
m/s, and the diameter is 0.205 m and 0.290 m. For computational fluid dynamics
simulations inside the cyclone, the suitable mesh is used. The influence of cyclone
diameter on pressure drop is also compared. The fine mesh is a suitable mesh size for
simulating the influence of diameter on pressure drop at an inlet velocity of 16 m/s. The

variation in diameters has a pronounced influence on pressure drop.
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NOMENCLATURE

English alphabet symbols

u, v, w
t
A%

Velocity in the x, y, z directions respectively

Time
Fluid velocity
Gravity force

Reynold number

Average velocity in the x, y, z direction, respectively

10

Swing velocity from the average in the X, y, z directions,

respectively
Average pressure

Reynold Stress
Stress Production
Diffusion
Convection Term

Turbulent kinetic energy

Turbulent intensity

Drag force per particle unit mass
Particles diameter

Drag coefficient

Gas velocity

Particles velocity

Absolute Reynold number

Increasing force per unit mass of particles
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Greek alphabet symbol

P Fluid density

Tensor of stress

U Viscosity

&; Dissipation

; Pressure strain

Q, Production by system Rotation

J; Kronecker delta

o, Turbulent Prandtl number for kinetic energy
& Rate of kinetic energy of the disorder

Q Vector showing the direction of rotation

o, Particle density

Q Interference factor

o Angle of flat plate



CHAPTER I
INTRODUCTION

1.1 Background

In a present, there are many industries cause of pollution such as small dust from
operation process. Small dust affects to heath of the operator and community
surrounding area by respired. Therefore, many industries use high efficiency small dust
control or protection equipment such as cyclone, wet scrubber, fabric filter, and
electrostatic precipitator. The most used cyclone because low cost and decrease

maintenance problem.

Mechanical of cyclone separator are removing dust or particles from air or gas
Centrifugal force caused by vortex inside the cyclone that swing to the wall of cyclone.
The particle will fall to the bottom with gravity force. For studying to increase the

efficiency of cyclone is not predict the actual simulation form improvement.|[1]

At the present, the Computational Fluid Dynamic (CFD) is applied to help easily

and accurately study cyclone efficiency. This technique is modeling on three-

dimensional using the Reynold Stress model (RSM), Turbulence, and Large Eddy

simulation (LES) and Direct numerical simulation (DNS).[2]

1.2 Objectives

1.2.1. To use GAMBIT program to create the model and simulate the flow in
cyclone using program ANSYS Fluent 14.5
1.2.2. To study the influence of cyclone diameter on pressure drop by
computational fluid dynamics (CFD)
1.3 Scopes of Work

1.3.1 Simulation of cyclone without dustbin.

1.3.2 Grid generation and domain decomposition created by the program
GAMBIT.

1.3.2 Calculation of fluid flow in cyclone by the numerical method using

ANSYS Fluent 14.5 program.



1.4 Expected Outputs

1.4.1. Learn and understand how to create Grids using program GAMBIT.
1.4.2. Learn and understand the calculation of fluid flow in cyclone by the
Numerical method using ANSYS Fluent 14.5 program.

1.4.3. Gain knowledge on the influence of cyclone diameter on pressure drop.



CHAPTER II
THEORY

2.1 Cyclone
2.1.1 Mechanical collectors

Mechanical collector separate dust or particles from air or gas using gravity or
inertia force or both. Example of mechanical separators include gravity setting

chambers and cyclone collectors.

Cyclone is an equipment for separating particle from gas using centrifugal force

which is caused by vortex.[3]
2.1.2 Collection mechanisms

e Centrifugal force which is caused by vortex. Particle is casted into wall of the
cyclone.

e QGravity force, the particle adheres to the wall of the cyclone which is
separated from air and dropdown with gravity force.[1]

2.1.3 Principle

The cyclone is consisting of cylinder at the tip cone as shown in figure 2.1. Air
flow into cyclone creating spiral vortex (Main vortex or outer vortex) which occurring
the centrifugal force to swing particle to the wall cyclone. The main vortex is moves
downward to the bottom of cyclone and create the inner vortex closer to center of
cyclone. The inner vortex is spiral upward to the top (It is called inner vortex or core
vortex). This is double vortex that occur in same direction. For particles are dropdown

to outlet of cyclone.[3],[4]



Vortex Clean gas
finder

Inlet
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Figure 2.1: Components of cyclone[3]
2.2 Computational Fluid Dynamics (CFD)

CFD uses numerical and methods to solve mathematical exact numbers. The
problems related to fluid heat transfer or phenomena related to chemical reactions based
on mass, momentum, and energy was solved by CFD. This technique can be calculated
the position output such as pressure and temperature. Techniques CFD is widely to

apply in all industries.

In general, analysis program has high cost but not higher than experiment and

has require high quality. Therefore, this technique CFD has the advantage as follow:

e Able to study system which cannot be proved.
e Able to decrease time and cost of new designs.

e Able to study system risk or exceed normally limit which system is operating before

unexpected danger occurs.
e The results that require to use for work are not limited to details. This makes it

possible to design the equipment to operate in the optimal conditions, both in terms

of efficiency and economics.[5],[6]



The principle of the CFD can be divided into 3 parts.

2.2.1 Pre-Processor

Pre-Processor is input the data of flow problem to calculation program in this

part includes:

Define the shape of the scope that interest and determines the scope of the
problem requires to be calculated.

Divided scope of the problem into more small parts and not collapse.

Choose the equation or model of physical or chemical for calculated the
phenomena that interested.

Define the properties of fluid.

Define the boundary conditions that suitable for problems.

The number of cells controlled the accuracy of the answers from the fluid

dynamics calculation method. In general, a greater number of cells the answers will be

more accurate. The accurate of the answers, cost, and time for calculated depend on the

resolution of cells. Computer performance is limited by cell division for calculations.

2.2.2 Solver

Solver is divided into 4 types of numerical calculation: Finite Element Method,

Finite Difference Method, Finite Volume Method, and Spectral method. In general, the

steps of calculation are as follows:

Estimate an unknown flow variable with simple function.
Convert Partial differential equations to algebraic equations using numerical
method.

Solve the algebraic equations with repetitive actions.

2.2.3 Post-Processor

Post-Processor is the results part. This program can show the results from

calculations in other forms such as:

1.

Shape of boundary of problems and grid.

2. Vector

3. Contour and Lines



4. 2D and 3D textures.
5. Particle Tracking

6. Alignment, viewing (moving, rotating, adjusting, etc.).

2.3 Navier-Stokes Equation

Navier-Stokes Equation is used for describing the movement of fluid that

created by applied the Newton's second law of motion on fluid and combined with

assumption of the stress on fluid. The assumption of the stress on fluid is the sum of

viscosity of the spreading and pressure. The Navier-Stokes Equation is a differential

equation that does not specify the relation between certain variables, but specific as the

rate of change. The Navier-Stokes Equation cannot specify the positions, but this

equation can specify the velocity. The answer of Navier-Stokes Equation is called that

velocity field or flow field. That explain to velocity of fluid at the position and time. In

general, Navier-Stokes Equation consist of three equations: Continuity equation,

Momentum equation, and Energy equation, there is shown as follows:[6],[7]

2.3.1 Continuity equation

op
—+V(pV)=0
- (oY)

2.3.2 Momentum equation

X component:

0
oApu) +V-(pul’) :_8_p+ Ty Mt A 0% +S)
ot ox oOx oy 0Oz

Y component:

0 0 0
5(pv)+v_(va):_8_p+ fo T sz+SM
ot oy ox Oy Oz g

2-1

2-3



Z. component:

o 2-4
Apw) +V-(pwl) =_8_p+ oT ey 0%, +S,.
ot oz oOx Oy Oz

2.3.3 Energy equation

pDE__a(up)_8(Vp)_8(wp)+£(k8_TJ a(ka_Tj a(ka_Tj

+— +—
ox) oy\ oy) o0z\' oz

DT ox oy 0z  Ox

olur o\ur ) o(ur o\vr, ol\vr ol\vr
o) olun) () o) o) o)
Ox oy Oz Ox oy oz
2-5
o(wr o\wr,, o(wr
+( x2)+ ( y)_|_( ZZ)+SE
ox oy 0z
Where
V velocity of & gravity force
fluid
o, density of fluid u,v,w velocity in direction x, y, z
respectively
P pressure 3 normal stresses on planes
T temperature k turbulent kinetic energy

total energy



2.4 Reynold-Averaged Navier Stokes Equation

Characteristics of flow is calculated by Direct Numerical Simulation, (DNS). It
requires large amounts of resources for calculation such as very small grids are required
for calculations. The size of gird is exceedingly very small to measure characteristics
of flow. Navier-Stokes Equation is applied by increasing the average velocity of current
flow and increased the oscillation of velocity that explain characteristics of flow at any
time. The velocity of oscillation is specified into other models which decrease the

resources for calculation but the more error such as LES or RANS.

The problems of Direct Numerical Simulation, (DNS), the researcher
choose calculation only Large Eddy Simulation (LES). Whatever this model required
the high-performance computer and more time to calculated. The problems of Large
Eddy Simulation (LES) developed as Reynolds averaged Navier-Stokes equations
(RANS). This model is difficult to calculation of oscillation of velocity in terms

Reynolds stress.[2]

Reynolds averaged Navier-Stokes equations (RANS) is the model which
shown characteristics of flow at average time. This model is used for oscillation of
velocity. The equation can estimate quality for solve the Navier-Stokes equations like

Newtonian fluid as follows:

ou'ul  — i O, | — 2-6
o, ox; 2 ox, Ox, y
Where
P density of the fluid 0,  Kronecker delta
uw average velocity u'  swing velocity
1 force from the average object weight A fluid viscosity

duru; )
pi shows the change of average momentum value of component of fluid
J

causing instability of average flow and conveying a current average flow. This change

is replaced by the mean of the body force show as follow:



e Value of isotropic stress caused by average pressure field.

e Value of viscous stresses

e Value of apparent stress, (—pl:jl?i) caused by the field of oscillation of velocity.

Three values are called that Reynolds stress by terms of Nonlinear Reynolds

stress required the other models. It is similar to RANS which branching into other
turbulent models such as:
1. Zero equation model Mixing length

One equation model Spalart-Almaras

Two equation model k- ¢ style (Standard, RNG, Realizable), k- w and ASM

el

Seven equation model Reynolds stress

2.5 Reynolds Stress Model (RSM)

Reynold Stress Model (RSM) describes the characteristics of turbulent flow that
is similar to Navier-Stokes equations (RANS). The equation is adding for calculate
characteristics caused by Reynolds Stress value. This equation is using for simulation
the other factor caused by high-level stress of flow and the factors due to Reynolds

Stress of characteristic of flow not equal in each direction. The different calculation of

Reynolds Stress value at each position, (— pleLTi) or write in Kinematic Reynolds Stress

as R, :‘% =uid, [2]

where 7 is the Reynolds Stress Tensor value and the equation of motion as

follows;

PR o) == R o0

k



—Ou;, —— ou, ou, ou ou, oOu
—pluu, —+uu, — |+ p| — = | —2u—-—
Tox, " ox, ox  0Ox) ox, Ox,
= = 0 o =
—2pa)k (ujumgikm + uiumgjkm ) + a—xk |:/,l a—x]{ (uiuj ):|
_pﬂ(gzZTe-i_g]uz’e)-'_Suser 2-7
where
P Fluid density u' Fluctuating Velocity
u Velocity u Viscosity
p Pressure of fluid e\ A, Permutation Symbol
0] Ratio by mass 0, Kronecker delta
i3 Thermal expansion g Force from object mass

coefficient

Or can be written in the form

g(pui'_u;)+qj =D, ; +P,+I1, -6, +Q, + D, ;, +Gij +
Where
&; Dissipation Se
C,  Convection Term D,
D,  Molecular Diffusion )
G, Buoyancy Production I,
Q, Production by System Rotation

g 2-8

user

User-Defined Source Term

Turbulent Diffusion

Stress Production

Pressure Strain
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Where value of D, , G, and S, are added into the equation for completely

calculation of fluid flow pattens. The RSM equation is written as follows:

%(P‘TL‘;)JFCU‘ =F+D

T,ij

+11, —¢, +Q

i

Describing the changes in field of flow follow Reynolds Stress value that

specify in equation of motions in six equations.

Table 2.1: Show the equations is used above as models

_ Equation for The original of
Term Equation . )
calculation equations
¥ —
D —a[P wlt 0 { v, Gu,.'u;.] The assumption of the
L’ij T A Y- N__ . . .
+p ( St + S, )} ox, | o, 0ox, diffusion gradient.
L | ) e
ou' ou’ 2 AANY4 . Usually uses the
o | I I o )
X, Ox; C ( P - 3 P 50) Launder model
Ou; ou' 2 Calculate form
&y 2u ) 5 gé‘ij
o, O, standard & equation
By
v, Turbulent kinematic viscosity
P Pressure equal 0.5 P,

C, and C, is 1.8 and 0.6 P, respectively. (In case of Launder model)
For this model, term of Pressure Strain [, is term that adjusts the pressure

oscillation. Due to interaction between eddy current that occurs together and interaction
between eddy current and field of fluid flow at different average velocity. The result
occurs by adjusting Normal Reynolds Stress value to increase oscillation in isotropic.
And reduce the Shear Reynolds Stress at close to the wall that occur the Anisotropic

oscillation of pressure in perpendicular to the wall. So that is not required assumption
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of the isotropic oscillation of pressure that occurs. This model is accurate and close to

reality.

Although RSM is little complicate, it is the easiest model for group simulation
of turbulent phenomena, especially for high stress and vortex flow such as flow in

cyclone. There is ability to predict the characteristics of flow.
Reynolds Stress Model (RSM) has advantages and disadvantages as follow:
Advantages

1. Potential of this model is covering the flow pattern.

2. The calculation required only condition or the original variable value.

3. Cover the turbulent that occurs from oscillation isotropic and anisotropic of
pressure. Not require the assumption of isotropic.

4. High accuracy in calculation quality of flow including Reynolds Stress value,

simple flow, and complicate flow.
Disadvantages

1. Required high end computer.
2. This model is not verified and experimental compared by k-epsilon
3. The result form simulation of characteristics flow is similar to the k-epsilon

model such as unconfined jet.

The source of computers is required high performance for calculation. Currently

many programs are developed to predict the flow.[8]

2.6 Literature researcher

SLACK, M. D.[2] reviewed the application of Computational Fluid Dynamics
(CFD) for 3D cyclone model and uninstalled the dustbin. That use the three-
dimensional the meshes using the Reynolds Stress Turbulence model and Large Eddy
Simulation. The result of this reviews shows the compared with Laser Doppler
Anemometry measurement at axial belong the length of Stairmand high efficiency

cyclone.
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CHAPTER III
RESEARCH METHODOLOGY

-

7 3 g

h 4

Solid model &

Grid generation

v

Physical model
setup

A 4

Numerical method
setup

End

Figure 3.1: Operation flowchart
3.1 Grid generation and Domain decomposition

Solid model and grid generation of cyclone use the program GAMBIT to
analysis the result. First, created the 3D cyclone model using the program GAMBIT
reference scale from the Table 3.1 and Figure 3.2.[2] that are reference researcher. The
3D cyclone model and the domain decomposition are created. Next, creating optimum

mesh or grid is place in the domain decomposition as shown in Figure 3.3



Table 3.1: The cyclone model is sized by the reference research.

Hp b

Ds

He

\4

+—>

Type Dimension Length (mm) | Dimension/D
Inner vortex finder height, U 102.50 0.5
Vortex finder | Vortex finder diameter, Dy 102.50 0.5
Outer vortex finder height, Hy 307.50 1.5
Barrel diameter, Dp 205.00 1
Barrel
Barrel height, Hg 307.50 1.5
Cone tip diameter, Dc 73.80 0.37
Cone
Cone height, Hc 512.50 2.5
Inlet height, a 102.50 0.5
Inlet Inlet width, b 41.00 0.2
Inlet length, ¢ 174.25 0.85
Dy
< Hy )
b >

Figure 3.2:DCyclone structure

14
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3D cyclone model, domain decomposition and grid generation in program

Figure 3.3

GAMBIT
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3.2 ANSYS Fluent

Use the data from table 3.2, table 3.3, and table 3.4 to set the program ANSY'S
Fluent.

Table 3.2: Gas properties enter to the cyclone.

Gas properties

Gas density (p) 1.2250 kg/m’

Gas viscosity (1) 1.79x107 kg/(ms)

Table 3.3: Inlet conditions

Inlet conditions

Inlet height (a) 0.1025 m
Inlet width (b) 0.0410 m
Inlet area (4) 0.0042 m?
Inlet perimeter (P) 0.2870 m
Hydraulic diameter (Dy) 0.0586 m
Inlet velocity (Uin) 20 m/s

Table 3.4: Boundary conditions is used for calculating the cyclone model from

research reference.

Boundary conditions

Turbulence intensity (/) 0.0390 -

Turbulence kinetic energy (k) 0.9128 m?/s?

Turbulence dissipation rate (&) 49.9267 m?/s’
80194.4800 -

Reynold number based on hydraulic diameter (Rep)

Normal Reynold stresses (2k/3) 0.6085 m?/s’

C, 0.0900 -
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From calculation of ANSYS Fluent have result as Axial velocity, Tangential
velocity, and Pressure drop that trend to be close to the experiment. The grid
independent process uses for generating new mesh to 3 mesh size as 447556(fine),
243780(medium), and 143592(coarse) at Z/D position as 0.226, 0.436, 0.506, and
0.616.

&

Figure 3.4: Mesh size A, B, and C are 447556, 243780, and 143592 respectively

(Fine mesh, medium mesh, coarse mesh)

Compare the axial velocity, tangential velocity, and pressure drop trends to 3
mesh and choose the suitable mesh size for experiment investigation.

The next step is to compare pressure drop in cyclone with a diameter of 0.205
m and input inlet velocity of 16, 20, 22, and 32 m/s using the suitable mesh. This
cyclone is based on a Hoekstra model with a diameter of 0.290 m, an inlet velocity of
16 m/s, a mass flow rate, and Reynold stress. Moreover, changing the diameter of 0.205

m to investigate the diameter has and influence on pressure drop.
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CHAPTER IV
RESULTS AND DISCUSSION

Calculation and analysis result has different structure of generated mesh impact
to efficiency of cyclone by using ANSYS Fluent 14.5 for investigating suitable grid
generation for computational fluid dynamics simulation in cyclone by Reynold stress

model (RSM).

4.1 Grid independent

Comparation grid independent for calculating the prediction pressure drop in
cyclone and generate a different mesh with fine mesh, medium mesh, and coarse mesh
are 447556, 243780, and 143592 respectively, then plot axial velocity, tangential
velocity and pressure drop at Z/D = 0.226, 0.436, 0.506, and 0.616 show in Figure 4.1
and 4.2.

Z/D=0.226m
1.0
Z
o
o 05
>
e
Q
2 y,
E 0.0 S Fine mesh
o— 4
+ .
§ al’ ——— Medium mesh
o
2 -05 — Coarse mesh
©
=
<
-1.0
-1.0 -0.5 0.0 0.5 1.0
Radial distance/ R
Z/D=0.436
1.0
o
3
o 05
>
© \ P
E \
> 00 \-/ \ Fine mesh
= )
§ - Medium mesh
o
= -05 Coarse mesh
©
<
<
-1.0
-1.0 -0.5 0.0 0.5 1.0

Radial distance/ R
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Z/D=0.506
1.0
Z
(8]
s}
@ 05
>
o
(]
< .
} 0.0 Fine mesh
-
§ Medium mesh
(]
= 05 Coarse mesh
©
=
<
-1.0
-1.0 -0.5 0.0 0.5 1.0
Radial distance/ R
Z/D=0.616
1.0
oy
(8]
o
o 05
>
=
9
£ { :
£ Fine mesh
=
3 ? Medium mesh
3] 1
=05 [ Coarse mesh
s
x |
<
=i#0 I DONOWANANDNO MY ™ e )
-1.0 -0.5 0.0 0.5 1.0

Radial distance/ R

Figure 4.1: Axial velocity of 3 mesh using (fine, medium, and coarse mesh) size at

different Z/D (0.226, 0.436, 0.506, and 0.616)
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Z/D=0.226

Fine mesh

Medium mesh

o
©

-1.0

Tangential velcotiy/ Inlet velocity

-2.0

0.9
Coarse mesh

Radial distance/ R

Z/D=0.436

Fine mesh

- -2.0

Tangential veIcoQtiy/ Inlet velocity
g o ——

-1.0-

Medium mesh

Coarse mesh

Radial distance/ R

24030 4G

Fine mesh

Medium mesh

o
©

Tangential velcotiy/ Inlet velocity

-2.0

0.9

Coarse mesh

Radial distance/ R
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Z/D=0.616
/_\2.0
1\.0

\ Fine mesh
0.0\\
-0.9 -0.6 -0.3 0. 0.3 0.6 0.9 Medium
mesh
-1.0 Coarse mesh
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Figure 4.2: Tangential velocity of 3 mesh using (fine, medium, and coarse mesh) size

at different Z/D (0.226, 0.436, 0.506, and 0.616)

Table 4.1: Pressure drop of different grid dependent

Diameter = 0.205 m

Velocity = 20 m/s
Fine Medium Coarse

Pressure drop (Pa) 1084.301 1096.268 1109.250

A comparison of axial velocity of three mesh sizes is shown in Figure 4.1. The
fine mesh trend is similar to the medium mesh. At Z/D of 0.226 m the coarse mesh is
not similar to fine mesh, and medium mesh. therefore, the coarse mesh is excluded from
consideration. As for the tangential velocity graph from Figure 4.2, the result of 3 mesh
sizes has similar value but the coarse mesh is lower than the fine mesh and medium
mesh. This mesh is excluded for consideration. The fine mesh is the suitable mesh for
protecting the divergence from the referent research and using less time to perform
simulation.

Finally, Table 4.1 the pressure drop at inlet velocity of 20 m/s is compare with
grid independent as fine mesh, medium mesh, and coarse mesh. Which the result show
that grid independent has no more impact on pressure drop, so grid independent is not

consideration.
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4.2 Comparison result with reference research

From comparison result the validate mesh size of axial velocity and tangential

velocity with reference research, as show in Figure 4.3 and 4.4.

Z/D=0.226
1.0
o
(&)
o
o 0.5
> L
- \
S 0.0 .
\ N
E Fine mesh
o
< Exp
()
> 0.5
©
=<
<
-1.0
-1.0 -0.5 0.0 0.5 1.0
Radial distance/ R
Z/D=0.436
1.0
=
3
= 05
>
D
= Fine mesh
S 00 /
g Exp
[}
K]
2 -05
©
<
<
-1.0
-1.0 -0.5 0.0 0.5 1.0

Radial distance/ R



23

Z/D=0.506
1.0
z
3
S 05
>
o y
(] y
= /
= 0.0
E Fine mesh
o
< Exp
(]
Z 05
©
B3
<
-1.0
-1.0 -0.5 0.0 0.5 1.0
Radial distance/ R
Z/D=0.616
1.0
=
3
2 os
>
i,
(0]
£
E_ 0.0
-+
o
9
(]
Z 05
(18]
=
<
-1.0
-1.0 -0.5 0.0 0.5 1.0

Radial distance/ R

Figure 4.3: Axial velocity of fine mesh and experiment data at different Z/D (0.226,
0.436, 0.506, and 0.616)
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Figure 4.4: Tangential velocity of fine mesh and experiment data at different Z/D
(0.226, 0.436, 0.506, and 0.616)

According to the calculated results of fine mesh with experiment research.
Comparation the fine mesh is suitable for use in computational fluid dynamics, to
compare the pressure drop with inlet velocity, and to explore the diamerter effect on the

pressure drop, and the contour is shown in Figure 4.5.

Axial velocity Tangential velcoity

Figure 4.5: Contour of Axial velocity and Tangential velocity of fine mesh
4.3 Calculation of diameter impact on pressure drop

Table 4.2: Pressure drop of different inlet velocity

Diameter = 0.205 m

Inlet velocity (m/s) 16 20 22 32

Pressure drop (Pa) 673.381 1084.301 1390.696 2857.178




Table 4.3: Pressure drop of different diameter

Inlet velocity (16 m/s) Reference Fine mesh
Diameter (m) 0.290 0.205
Pressure drop (Pa) 696.488 673.381

From Table 4.2. the inlet velocity has impact on the pressure drop at diameter
of 0.205 m due to cyclone has the friction loss and rotation energy loss in wall. As for

Table 4.3 use the fine mesh to calculate the result of pressure drop at the inlet velocity

as 16 m/s, so the diameter is impact on pressure drop.
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CHAPTER V
CONCLUSION

5.1 CONCLUSIONS

This project uses computational fluid dynamic (CFD) to simulate fluid flow
inside a cyclone in order to study the influence of cyclone diameter on pressure drop.
The operation involves using GAMBIT and ANSYS Fluent 14.5 to create the
simulation model. Reynold stress model (RSM) is used in the simulation numerical
calculation to investigate turbulent flow.

Grid independence is carried out to determine the suitable grid and mesh size.
Fine mesh with size of 447556 is selected and used for the later part of this simulation.
The resulting values of axial velocity, tangential velocity, and pressure drop are
compared with values obtained from references.

The axial and tangential velocities of each point at different heights Z/D = 0.226,
0.436, 0.506, and 0.616 are close to the reference experiment. Although these results
imply the right approach, the pressure drop from computation grid independence is not
taken into consideration because fine mesh, medium mesh, and coarse mesh have no
effect on pressure drop.

Finally, the fine mesh is used with a 16 m/s input velocity and diameters of
0.290 m and 0.205 m. Variation in diameter value has a pronounced impact on pressure
drop.

5.2 SUGGESTION

The resolution and quality of the grid affect the accuracy. So that of the
calculation should be increased resolution by add cell numbers and add more quality

for accurate and uncomplicated calculation results.
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