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Influence on performance parameters of cyclone separators based on CKD-DPM
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Abstract: In the numerical simulation on gas-solid two-phase flow dynamic characteristics of a cyclone separator taking
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CFD-DPM ( Computational Fluid Dynamics—Discrete Particle Model) , the effects of operation conditions and geometrical
parameters on the separator’s performance were mainly investigated. The CFD-DPM was validated against experimental
data with respect to the separation efficiency under the air inlet velocity of 8 and 16 m/s, and acceptable consistency were
achieved between the simulated results and the experimental data.lt indicates that CFD—DPM could accurately predict the
performance of cyclone separators. With the increase of air inlet velocity, the separation efficiency and pressure drop show
approximately exponential growth and parabolic growth.In the research on cyclone separator’s performance, there were five
significant geometrical factors which were inlet width, inlet height, diameter and penetration depth of the exhaust pipe, and
length of the separator. With the increase of the height and width of inlet, as well as the diameter and penetration depth of
exhaust pipe, the pressure drop and separation efficiency decreased. Though increasing the cyclone separator’ s height
would reduce the pressure drop, it had little effect on the separation efficiency.The influence of the vortex finder’ s height
and dust discharge diameter on the pressure drop and separation efficiency was negligible.
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Fig.1 Schematic of the cyclone separator
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Tab.1 Simulation parameters and initial and boundary

conditions
T H ZH Sz S8
ok % B/ (kg-m™) 1.205 | WORRIAR/um  0.5~10.0
SARBEBE/(Pars)  101.325 | R S/KkPa 101.325
AR /K 293.0 | BEALII /s 20.0
A RS (ms™)  4.0~24.0 | BfAI2EK /s 1.0x107
AR (kg m™) 1.79x107
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Fig. 2 Separation efficiencies obtained by experiment and

simulation with an admission velocity at 8 m/s
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Fig.3 Comparison of separation efficiency with an admission

velocity at 16 m/s
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separation efficiency
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Fig. 5 Influence of inlet height on pressure drop and separation
efficiency
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Fig. 6 Influence of inlet width on pressure drop and separation

efficiency
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Fig.7 Influence of exhaust pipe diameter on pressure drop and

separation efficiency

t 7 AT, B DD 0. 75 W8/ E 0. 20, 43
BRCRIE R T 26.85%, — I, Yl a) MR, B
RAT) ) R A5 R4 [l 67 1) RO A Bl AR I X AR
K 75— T, 40 1 A5 (B T FR It 38 o, ] il 55 24
23 AT A3 B i DY 45 B TRD BG4 X 3 A
A o e i sh UKL A 4 1 o ek, I 7 7T
HIL, Bl D/D 0. 898 /NEN 0. 20, FRFFEHE R T 1945,
XFEZREH T D/D /NG EHEAE A H AR 4R AL
JO7 R R, SO0 it A 5 T, PR R A

K18 S HE S A TR BE (L/D) X [ R0 43 5 44
REysgm, S nr A, M A O & E S B /D
F0. 50, b L/D 0. 44 A0F] 2. 0, 43 85 4% 1
KT 37. 5%, 8K, FE A2 L/D BUE A AL A K.
Hoffmann 28" L F5 H 5007 A0 ) 2 HE U
IR B A 28 1 JRS AR A7, T[] s SHe st o] 1
GIE S 27 g S DY A A INAWAE i8N e 1118
3.3.3 KBRS KE

e R B g R R, 2 5 T T DR 3 A A



% 12 41 LW, 5 A T CFD-DPM #)32 R. 5 & B AL AR H a7 <47 -

2.0- 1100
— Ik
N .t SARREY

JEFf/kPa
=

170

05 460

0 1 1 1 1 1 1 1 50
04 06 08 1.0 1.2 1.4 1.6 1.8 20

TN ZHLID
B8 HSERMANREXEREMNSBRENZI
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drop and separation efficiency
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Fig. 9 Influence of cyclone separator’s total height on pressure

drop and separation efficiency
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Fig. 10 Influence of vortex finder’s heigh on pressure drop and

separation efficiency
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Fig. 11 Influence of dust discharge diameter on pressure drop

and separation efficiency
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