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Numerical Simulating Study on Flow Field of Decanter

Centrifuges with Different Spiral Structure

FU Shuangcheng, ZHANG Yalei, JIANG Yusheng, YUAN Huixin

(School of Mechanical Engineering, Changzhou University,Changzhou 213164, China;Jiangsu Key La-
boratory of Green Process Equipment,Changzhou University,Changzhou,213164,China)

Abstract: To study the influence of different helical blade structures on the flow field distribution and
separation performance of Decanter Centrifuges, by using the computational fluid dynamics software
Fluent and based on the Mixture model and Reynolds stress model, the three dimensional numerical
simulation of the conventional screw, the hollow screw and the intermittent screw in the application of
the horizontal screw centrifuge was carried out. The calculation results show that the conventional spi-
ral dewatering and slag discharge process is stable and the separation performance meets the require-
ments; the hollow spiral destroys the flow field greatly, and the clear liquid cannot be discharged from

the hollow passage; the solid recovery rate and solid content of the hollow spiral are lower than those

Y5 B #3:2019-09-05,

BB :HEARBFHELFHIH(21676031),

EEB N ATIULA976—) . 55 BRIBVLZ AL A W1 Bl #4% . E-mail: fushch711@163.com

S| A AR ST A BUBE L 5K 0 4 » 220 26 . 55, MBSO ATLA [R) SR E 25 44 i 5 i B ARS SULE R [T . 8 N R 2226 4 (A 4R BL 2%
M) .2020,32(1):56-61.,



%14 At SRR, 5 BNR B S ALK R SRk 4 MR 0 AR AT A « 57 o

of the conventional spiral; the axial velocity distribution of the intermittent spiral is more reasonable,
and the separation performance of the intermittent spiral is similar to that of the conventional spiral.
Interval distance has little effect on solid phase distribution.

Key words: decanter centrifuge; spiral; separation; numerical simulation
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Table 1 Geometry parameters of LW-250 decanter centrifuge

B 28 HfH
- FEBNE d2/mm 250
B o/ () 8
JLf
W BRI Ly /mm 625
N HEBKE Ly /mm 375
WEHE N AR d 1 /mm 170
1R
A 0/ () 0
JLfT A
ft BRHESRIE P /mm 50 Bl 1 LW-250 BUEMEE O LA MR AR
T TR A/ mam 2 Fig.1 Structure model of LW-250 decanter centrifuge

B s URTESE M7 2 R INIE 2 Frs o B s R 46 4 2t 1) A 00 2 A% e ) 16 28 =0 3 B e (S 3
W) 5 % FE R WA TE 5 5 DN 90 20 2 3 IR B0 o e TR A B BT R 8 2 A MR e 45 ) T e 2 5 11 )
T WO U Y B R O HL A A FRAE T

[F] Wy R 25 K A &) 3 B s o ) W MR A9 500t 8 Sy A S A 8 A 9 R A R U R R



© 58 - FMRFFRCOARHAFR) 2020 4

M B S UL A X R B I R T T A A A L A B A A il K B S rR I B SR E A EFE A ¢
Wi . AR 5E ¢ BUE N 1. 57,27, 2. 57 Al 37, BIVIZE M A 4 i 5 o 7 £ JE it 14 & — Ak 1 O =X
LEA W R B BB 5 mm,

B2 #xXBRNEHTEE E3 BEEEXERNEETER
Fig.2 Structure diagram of a hollowing screw Fig.3 Structure diagram of an intermittent screw
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Fig.4 Contours of solid volume fraction on axis section Fig.5 Moisture content of sediments along axis direction
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Fig.9 Volume fraction cloud diagram in decanter centrifuge with intermittent screw
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