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Abstract

Using the CFD method and efficient and fast orthogonal experimental design method, the oil con-
centration distribution of single cone oil-water separation hydrocyclone is simulated, and the ef-
fects of hydrocyclone structural parameters and interaction on oil droplet migration and axial oil
concentration are explored. The results show that the synergistic interaction between structural
parameters has a very obvious effect on axial concentration.
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Figure 1. Model grid
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Table 1. Horizontal factor

#= 1. KEHRREER

R /K 1 (mm) 7K 2 (mm) 7K 3 (mm)
NEN:=Kc A 6 8 10
T AR B 3 5 7
FEBK C 30 40 50
HEER K D 400 500 600
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Table 2. Orthogonal test
2. EXiRIGE

A B C D

(BxC) (AxC) (AxB), (A xB),

(B x D), (AxD) (A x D), (AxC),

(Cx D) (C x D), (B x D), (B xC),
Y1 1 1 1 1
Y2 1 2 2 2
Y3 1 3 3 3
Y4 2 1 2 3
Y5 2 2 3 1
Y6 2 3 1 2
Y7 3 1 3 2
Y8 3 2 1 3
Y9 3 3 2 1

22. MpFH

WA T A B 26 F, g Ao PR Q = 1.08 m¥h, JELEHI /K, %P p = 998.2 kg/m®, K
w=1.003 mPa-s; Z>BUAH M, B p = 831.4 kg/m®, KLFE p=8.265 mPa-s. A IS HIE AN 10%, K
T P RAR A 40 pm, FF HAEN DR PIAR [RIAAEEI BB, At D354 B 7R 7 A SR Ak B
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D>AC>BC>AB>B>CD>A>AD>BD>C (1)
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Figure 2. Oil fraction of column section
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Table 3. Test value of oil concentration in column axis

*® 3 HERMOSHREREEVY %)
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
575 65.2 95.75 88 845 95.63 975 96.63 90.13

Table 4. Range analysis of oil concentration in column axis

T4 HERMOSHRERESH
iSES A B c D AB AC AD BC BD CD
R 52893  47.257 5637  53.013 37.818 50.177  34.982 54012 38817 51175

IRYE R TR, e B A N AsBiCaDyo A T T M 52 A5 IR K SR I A R 1) 56
o, R R R S IR SR bR S8 R PTLL B T 3, AT EDULS MR DA 2R R O S e KT
3.2 $EREMKES T

HEBUZ e 43 E2E I BB %A R A B e R0, hAE RS2 B B0 88K U2
S rp B b B B IR B ES IS L, AIRE AL, e s R UE S T4 5, R TSI T4 6.

MG 6 Bm, KA IEIRR/NBFHES, 75330 e &% 45 K 2 B5g AR G B O 3 bk
RN 2% ZR o g5 1 2 s

BC>D>A>CD>AC>B>BD>AB>AD>C #H(2)

KHE 2, FEFCMREBC OB IR B — BRER T, HEBRER AR I AR i O T, ARG N IR
BARRM, I K BN, FRAEBR R RN WAZEAERIRE, i KBRS
B FZ R U RV AR B A RO AR, TN HK ) EAR SHEBCK FER M RIVE I /s o HEBUE J9it /K 73 B3 1)
FE B, KRS 7 SRR DL RERE AL L, HEB > & B SR BT Mt i sl i fe v, @e
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Figure 3. Factor index line chart (column section)

3. RAEBIRITELE ()

Table 5. Test value of oil concentration in cone section

F 5. HEREMREIRIEE(VV %)

Y1l Y2 Y3 Y4 Y5 Y6

Y8 Y9

99.25 22.13 6.35 97.16 99.25 90

33.01 97.06

Table 6. Range analysis of oil concentration in column section

6. R MRERESH

S A B C D AB AC AD
R 11.94 12.84 9.33 18.74 14.034 15.79 11.08

BC BD CD
15.34 10.63 12.39

1.0+
0.9 -
0.8

0.7 4

Figure 4. Oil fraction of cone section
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Figure 5. Factor index line chart (cone section)
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Figure 6. Oil concentration distribution in the Test 7
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