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Standard cyclone dimensions

Cyclone Type

(]
High Efficiency Conventional High Throughput w =t
O 3 @ G © 4 l_l .
Body Diameter, 1.0 1.0 1.0 10 10 10 ¥ f } :
DD ’: s |
Height of Inlet, 0.5 044 0.5 0.5 0.75 08 "'“ l P
_d

HD &
Width of Inlet, 02 021 025 0.25 0375 035 D
WD
Diameter of Gas Exit, 0.5 04 05 05 0.75 0.75
D,/D -1
Length of Vortex Finder. 0.5 05 0.625 0.6 0875 0.85
S/D L.
Length of Body, 1.5 14 20 175 15 17
L,/D —
Length of Cone, 25 25 20 20 25 20
L./D
Diameter of Dust Outlet, 0375 04 0.25 04 0.375 04 D,
D40 o
SOURCES:

Columns (1) and (5) = Stairmand, 1951; columns (2), (4) and (6) = Swift, 1969; column (3) and sketch = Lapple, 1951.
[FVIVL cad )b g Jgene YL 235b o asbinl sloglSons olal $-F S
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! Local time derivative of stress
? Convective transport term

* shear production term

* Dissipation term

* source term

¢ eddy viscosity
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> Coriolis

* Schlichting
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! boundary conditions
2 Incompressible flow
* velocity inlet

* outflow

* Injection

¢ Wall
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! Momentum discretization
? Turbulent dissipation rate
* Turbulent Kinetic energy
* Reynolds stress
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clc
clear all
D=input('please enter Cyclone Diameter (m)";
Q=input('please enter Maximum Gas Quality (mY/h)";
A=Y1o:
disp(‘particle Density=");
disp(A);
G=-.11Y;
disp('Gas Density=");
disp(G);
U=). V%) Ao
disp('Gas Viscosity=";
disp(U);
n=input('please enter a number between one to six’);
if n==
disp('High Efficiency Cyclone ()");
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H=+.o*D;
W=+ Y*D;
De=+.o*D;
S=+.o*D;
Lb=).e*D;
Lc=Y.o*D;
Dd=-.YVe*D;
elseif n==
disp(‘High Efficiency Cyclone (Y));
H=-.¢¢*D;
W: . _Y \*D,
De=..£*D;
S=+.2*D;
Lb=).¢*D;
Lc=Y.o*D;
Dd=-.¢*D;
elseif n==Y
disp('Conventional Cyclone (¥)";
H=+.o*D;
W=+ Yo*D;
De=:.o*D;
S=..AYe*D;
Lb=Y*D;
Lc=Y*D;
Dd=-.Ye*D;
elseif n==
disp(‘Conventional Cyclone (£)");
H=:.o*D;
W=+ Yo*D;
De=+.o*D;
S=+1*D;
Lb=Y.Ye*D;
Lc=Y*D;
Dd=+.¢*D;
elseif n==2
disp('High Throughput Cyclone (°));
H=".Yo*D:
W="- .VVD*D;
De=:.Yo*D;
S=+.AVe*D;
Lb=".e*D;
Lc=Y.o*D;
Dd=-.YVe*D;
else n=1;
disp('High Throughput Cyclone (1));
H=+.A*D;
W=: Yo*D;
De=+.Yo*D;
S=+.Ae*D;
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Lb=).Y*D;

Lc=Y*D;

Dd=-.¢*D;

end

disp(‘inlet Velocity');

Vi=Q/(Y1 + +*W*H)

L=Lb+Lc;

N=(Lb+Lc/Y)/H;

Ke=Y +*((W*H)/(De)Y)*((S*DAY)/(L*Lb*Dd)) () /Y);
dp=((**U*W)/(pi*N*Vi*(A-G)))*(}/Y);
dpc=dp/(V)"(V/Y);

disp('Separate particle with %Z¢« for this Vi');
disp(dpc);

disp('Efficiency for different dpj’);
Eo=-;

for j=[+.¥,+.7,+.9,7, 1,90+ Y Y]
dpj=j*) +~-
E=Y/(? +(dpc/dpj)™Y)
subplot(Y,Y,");plot(dpj,E, k*-");title(Efficiency for different
particelDiameter’);xlabel(‘particelDiameter(m)’);ylabel (Efficiency’);
hold on
if dpj<)*) A

dy=+.Y7;
elseif dpj<V*).n-o

dy=+.v;
else dpj<)*) «A-¢

dy=+.+¢;
end
Eo=(E*dy+E0);
hold on
end
disp(‘Pressure Drop for this Vi');
P=+ 0*Kc*G*ViNY
disp(‘Overall Efficiency for this Vi');
Eo=Eo/Y¥
disp('Efficiency for different Vi");

dpj=Yr.¥rex) A
fori=-.V:+ )0

Vi=(Q*)/(Y1+ +*W*H)
P=+.0*Kc*G*ViNY
dp=((**U*W)/(pi*N*Vi*(A-G))"(}/Y);
dpe=dp/(V)*(1/Y)

E=Y/(" +(dpc/dpj)"Y)

vy



subplot(Y,Y,Y);plot(Vi,P,'bd--");title(‘pressure drop for different Velocity');xlabel('inlet

Velocity (m/s)");ylabel('pressure drop(pa)");

hold on

subplot(Y,Y,);plot(Vi,E,'r>-);title(" Efficiency for different VVelocity');xlabel('inlet
Velocity (m/s)");ylabel(‘Efficiency);

hold on

subplot(Y,Y, ¢);plot(Vi,dpc,'mo-");title(’ cut of diameter for different
Velocity');xlabel('inlet VVelocity (m/s)");ylabel('particelDiameter (m)");

hold on
end
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Abstract

In this study, after examining the physical and chemical nature of the impurities
natural gas flow and factors of production them in the gas distribution network
paying to study the steps taken so far for seperation this particles. given the
problems that this particles creates for equipment of industry and consumers this
fuel and also because of the difficulty and high cost of operation Current
separators, in this study, we decided that to resolve this great problem gas
industry, paying to investigation of the use of cyclones in pressure reducing
stations and as a pre-filter before stations filtration system. for this purpose,
Bojnoord city two number pressure reducing station considered as target station
and obtained approximate of the density and concentration of contaminants in
natural gas streams in this station, in continue afterwards study of the theory term
dominant on cyclone flow, command program on the relationship with Matlab
software written for standard cyclone. then according to vary the consumed gas
volume in station at different seasons, it was decided to use of four parallel
cyclone that have good separation efficiency in the range station capacity. so on
select three different sizes of Stairmand cyclones and investigate theory figure
performance with Matlab. for the numerical solution after validation of simulation
results with experimental results and check the results independence of network
obtained separation efficiency three cyclone given at different input speed using
computational fluid dynamics. finally, after analyzing the results, high efficiency
Stairmand cyclone that diameter of main body is half a meter which can offer as a
cyclone for this station which enables the flow of natural gas in the range of 4,000
to 8,000 cubic meters per hour capacity with optimum efficiency will refinement.
Keywords:

Multi cyclonic, Separation, Pressure reduction stations, Natural gas soot
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