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Numerical simulation study on oily sludge reduction treatment
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Abstract; In order to improve the effectiveness of oily sludge reduction treatment, the operating
parameters are optimised. Based on the characteristics of oily sludge composition and field trial process,
the field trial sample testing method was studied. Using computational fluid dynamics software, the internal
flow field and processing effect of the decanter centrifuge is simulated. Based on the simulation results, the
characteristics of phase volume fraction and velocity distribution were analyzed and the orthogonal test
method was used for process system design. The results show that by appropriately increasing the column
length of the decanter centrifuge and reducing the feed rate, we can effectively improve the treatment
effect. Through the design of the orthogonal test scheme design, the optimal operating parameter is
determined to be the rotating speed of 2 339 r /min, the differential speed of 10 r /min, and the oily sludge
feed rate of 7 m’ /h. After treatment, the water content of oily sludge is reduced from 95.3% to 52.7% .
This study provides guidance for the operation of oily sludge reduction treatment and the subsequent
reduction of treatment costs.

Keywords; Oily sludge; Reduction treatment; Field trial; Computational fluid dynamics; Orthogonal

test

W #5 B #A :2024-08-06

BEE&WB . ITHEET Zliﬂiﬂﬁﬁﬁ“ HHMRAWIR A AL ‘?fi‘ﬂfifhﬁhféﬁﬁ%" (JYTQN2023276)

EE® AN #(1989-) , 5 (i) , AL M, TR, A1, EEMNFHER AL il i % 2SI AE, E-mail:x_zdhaen
@ 163. com



0 ®HIS

eI I & Sz R R B e v AE 3L
HIWER T, R T Fa i Mok 3 R ais e,
BTG e 23 B AR AL AR, G5 48 (TRt %) JE ok XS o
EIN SN IR (B SR R LA N ORIy S - M ES RS P4 N 1
FEETEIF R T KEMBEISTF R ARG, KE
fil % N SR AT B 1R 3 1 2 B FLUENT = M1 3
Mixture #57 X} RibE 250 ML 4 85 M R EAT T 8 9%, I 1
EIMAL, AT AR R R AL B HEAR R ZE A N
KT A Bl J) 2% FLUENT 24 Euler Z2 48 55 5
X = AR MR O ML 5 S o3 Bk R A T BUE AL, F Y
TR Kb P AR S X A B RE A R AR A X T A
SR R R TT 6, B SE T R 20 A 5 ) 13 2%
LTk R WS TR S P O R i 8 X R LK) R
Bt XNESE A G54 VTG H & S YRR L B T
AR PR ST s Je A BROR . B SR A
N ) T s S 4R A e B BB [T WA 3l 4, S BTG
LS = S NP O R W EL R R b £ 3 o
B+ [T B+ WO T B e A AL B T S
HI T EAL T,

ASCEF X B G LA L Ak R E R
ML T B U oK T vk T S UE B E LA 45 R 1
AAEME L TR AR BN ) 2 A R BB B 5,
FMEZ B HLIE 1T 2500 % 450 ot SRR AR . %
P DA S i PR v 2 A AL BRACR PEM 1R 22 K B 37k
S HOREE AT BT TAE & B KA,

1 EMEBOHEEZLSHM R T/ERE

FMR B AL Z A5 WL 1, T AR e B e AR 7 56
R T P AR B0y, S S PR HEAT UK, 9 B R
AR AR PR AR 5 8 b 07 o MR i K 4% 18 i 2 ol AR I T
W S TR T A, DO A 110 95 DR B K T 48R S A 36 S B 0
Blo Wb, 7 RE RSO AL R ¥ 58 6 Vi v 31 Al , 0 i 7K AH
T U R o T RN RO ML Y D DR B B, TR
3 e [ ST AL R Bk Sk

F R e % A

R, AR

TEEEE [ s g =il
=fakati

—1
BIENE |

E1 EMEEOHEZLEAE

Fig.1 The main structural diagram of the decanter centrifuge
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Fig.2  Process flow diagram of oily sludge reduction treatment
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Fig.3 Detection device diagram of mud sample
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Tab.1 Technical parameters table of LW430DE decanter centrifuge
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Fig.4 Structured grid diagram of the flow

field in the decanter centrifuge
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Fig.5 Observation surface diagram of internal flow field
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Fig.6 Muddy facies distribution map in the y =0 plane
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Fig.7  Contour plot of mud phase distribution at

x =0. 2 cross-section
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Tab.2  Test analysis results table of mud samples
B /(remin T')  FEEE /g KE /g T /g GRS ELES ERlIES
2073 15. 861 7 12.294 4 3.440 4 71.07% 25. 69% 3.24%
15.922 4 11. 669 6 3.746 4 73.29% 23.53% 3. 18%
17. 024 1 12.812°5 3.665 1 75.26% 21.53% 3.21%
2 194 14.947 3 10. 886 1 3.514 1 66. 64% 29.70% 3. 66%
16.338 4 10. 968 5 4.773 6 67. 13% 29.22% 3.65%
18.223 1 12. 862 1 4.708 6 70. 58% 25. 84% 3.58%
2 281 15.396 5 10.792 9 3.836 8 63.93% 31. 09% 4. 98%
15.779 4 10.321 1 4.6819 65.41% 29. 67% 4. 92%
17.857 2 11.768 2 5.219 4 65. 90% 29.23% 4. 87%
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17.855 7 10. 434 6 6.533 7 58. 44% 36.59% 4.97%
16.279 9 9.230 6 6.243 4 56. 70% 38.35% 4.95%
2 431 16.312 7 11. 624 4 3.911 8 65. 66% 29. 58% 4.76%
15.583 1 10. 499 8 4.343 1 67.38% 27.87% 4.75%
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Fig. 13 Schematic diagram of the effect of rotational

speed on sludge moisture content Tab.3 Factor and levels table
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Tab.4 Test plan and numerical simulation results table
K- -
KBS mza mzs mec 9 i
) (%) G
1 1 1 1 1 60. 44%
2 1 2 2 2 55.79%
3 1 3 3 3 62. 50%
4 2 1 2 3 68. 72%
5 2 2 3 1 64. 76%
6 2 3 1 2 65. 50%
7 3 1 3 2 58.94%
8 3 2 1 3 52. 80%
9 3 3 2 1 53.71%
%5 BESHE
Tab.5 Range analysis table
TR G b G
k 1 59. 58 62.70 59. 58
2 66. 33 57.78 59.41
3 55.15 60. 57 62. 07
2= R - 11. 18 4.92 2. 66
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