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Abstract

Emissions and processing of oil-bearing sludge generated during oil field exploration and produc-
tion processes have been major problems to be solved. Based on orthogonal design and computa-
tional fluid dynamics, dual-cone hydrocyclone monomer structure suitable for separating fine
particles has been simulated. According to the analysis of solid-phase volume, oil-phase volume of
underflow port and pressure fall of overflow port in different experimental groups, the optimal
structure was found. Through these tests, the optimal structure operating parameters were found.
Finally dual-cone hydrocyclone monomer structure was designed for high-efficient treatment of
oil-bearing sludge. The optimal efficiency can reach 96.22%.
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Figure 1. The basic structure of hydrocyclone
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Table 1. Test factors table
1. FFRKFER

A B C D E
LEXSE INEL T B SE FHEB A PO i 1 4%
Di (mm) 01 () 0, (%) Dy (mm) D, (mm)
1 8 10 3 20 8
2 10 15 5 30 10
3 13 20 8 40 12

Table 2. Analysis table for results of the orthogonal test
2 2. EXRWITHEER E

RIS A B C D E 5t 7= FEbR vi 5E %
1 1 1 1 1 1 1 1 87.28
2 1 2 2 2 2 2 2 89.30
3 1 3 3 3 3 3 3 90.21
4 2 1 1 2 2 3 3 90.25
5 2 2 2 3 3 1 1 91.19
6 2 3 3 1 1 2 2 90.68
7 3 1 2 1 3 2 3 92.27
8 3 2 3 2 1 3 1 93.98
9 3 3 1 3 2 1 2 94.20
10 1 1 3 3 2 2 1 85.26
11 1 2 1 1 3 3 2 89.52
12 1 3 2 2 1 1 3 92.35
13 2 1 2 3 1 3 2 93.10
14 2 2 3 1 2 1 3 92.67
15 2 3 1 2 3 2 1 93.36
16 3 1 3 2 3 1 2 93.19
17 3 2 1 3 1 2 3 93.91
18 3 3 2 1 2 3 1 94.08
K1 5.3393 5.4135 5.4853 5.4651 5513 5.5088 5.4515
K, 5.5024 5.5058 5.5229 5.5243 5.4576 5.4478 5.4999 T=16.4381
Ks 5.6163 5.5488 5.4599 5.4787 5.4974 5.5115 5.5166
ki 0.8899 0.9023 0.9142 0.9109 0.9188 0.9181 0.9086
ks 0.9171 0.9176 0.9205 0.9207 0.9096 0.9080 0.9167
ks 0.9361 0.9248 0.9010 0.9131 0.9162 0.9186 0. 9194
R 0.0462 0.0225 0.0195 0.0098 0.0092 0.010 0.0108
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Table 3. Variance analysis table of the orthogonal test
3. EXRWHEDR

Tr E R BETF T Shic)s SR 2T T A Fia F il A8 Y
A 0.0425 2 0.02125 0.77 3.68 ¥
B 0.056 2 0.028 1.02 3.68 ¥
c 0.0549 2 0.02745 1 3.68 ¥
D 0.0549 2 0.02745 1 3.68 ¥
E 0.0547 2 0.02735 0.9964 3.68 ¥
R 0.1098 4 0.02745
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Figure 2. Solid-phase volume distribution of different experimental groups
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Figure 3. Qil-phase volume of underflow port
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Figure 4. Pressure fall of overflow port
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Figure 5. Solid-phase volume of underflow port under different split ratio
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Figure 6. Simulation results under different split ratio
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Figure 7. Solid-phase volume of underflow port under different velocity
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Figure 8. Simulation results under different velocity
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