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Optimization design of flow electromagnetic tomography
transducer based on orthogonal test

WANG Xiao-xing, WU Xi-ling, WANG Bin-tao

(School of Resource and Information Technology in China University of Petroleum, Beijing102249, China)

Abstract; Orthogonal test was used to the optimization design on the basis of numerical simulation of flow electromagnetic
tomography transducer. Through statistical analysis and variance analysis of the results, the influence of geometry and materi-
al parameters on the aim function which is the water-oil ratio was researched. The parameters in order of important influence
are thickness and capacitance of the wall, insert depth and open angle of the pole. According to the optimal parameters com-
bination, the target is 3. 6301 —5.8741 times more than its original number with 95% confidence. The results show that the
optimization design of the flow electromagnetic tomography transducer can be resolved by the orthogonal test effectively.

Key words: flow electromagnetic tomography; optimization design; orthogonal test; variance analysis

A2 e B 2 T B B AR R — AR 0 O e e R
FERERRSEGOEREN R %, SEHT
TUSEBEETRIMA" . R4S 4341
- J T B0 R 17 L0 S T AL b R R AT AR B
ARAET B G W FUR AR R SK A R
RES,BH T BRI (flow electromag-
netic tomography , #1024 FEMT) ik, ARk £
R EGERET ek, Hi LRBNNABT
REHARMEEREZ— BAXRBKE. ZE5E
EAMERGET & L, NS B B 1R
R, R BB SRS Y AR R LR i
TR B ERRE T EEREF TAMG T FE,

. WFRE 3 :2009 - 04 - 20
EST A : HE A RFEL LT H (60472019)

FREBF AT AR .

1 fERHRLBERREESH

FEMT /335 s B e 51 45 4y & 1o S ) B AR S 4
B 1 BR. 16 A% (E EEHES i AR 4 A B B 1R 3R,
WG R B X T B AR S R, R AR B
TRALEGWEL, WERNEKKEE 1 ~16 SHE
Y & Stk , SR BRI R S , 224 stk o BB A
FfE S, LRBIREER, ARRK ISR R R
HMBERR, EHERT EL, B LRIE, 5P
B R SL 0 B e R R, 1 AN B R AT A
BRI BB 16 x (16 -5) =176,

fEBMST: EHLR (1982 - ) , L (IUK) , HHIF A, BEBIFEAE, ERNEFRBHATEEARBFR.



#3% 228

EZgE F A TEXZRBF EOAD ARG F4 5 B RMART 53

i ~ 3
/ ' 4 A
2Lt 3/' $\2 Wik
nﬂm'\l\ RETI TN
g 10 \‘~ " 16 Rk
1SN
12 13 u

H1 AESRSEIERIRERR

Fig.1 Cross section of the sensor and measurement mode
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Fig.2 Sketch map of structure parameters
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Table 1 Factor parameters
HZ2 %5 JE AT HL AR 42 ] AR
JELHE h/m NEER e BABREI/m  KfHo/(°)
0.012 6 0. 002 5.50
0. 007 4 0. 004 20.00
0.010 1 0. 005 12. 15
0. 009 8 0. 003 8.65
0.001 2 0. 001 15.00
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Table 2 Orthogonal test results

BT h/m d/m 6/(°) %55 %65 HALBRP

r-4
1 0012 6 0.002 5.50 4.6377
2 0012 4 0.004 20.00 9.4356
3 0012 1 0.005 12.15 2.5427
4 0.012 8 0.003 B8.65 7.0500
5 0.012 2 0.001 15.00 2.6952
6 0.007 6 0.004 12.15 6.7383
7 0007 4 0.005 8.65 5.2351
8 0.007 1 0.003 15.00 2.1276
9 0.007 8 0.001 5.50 5.6253
10 0.007 2 0.002 20.00 4.1997
11 0010 6 0.005 15.00 9.4141
12 0.00 4 0.003 5.50 4,6887
13 0.010 1 0.001 20.00 2.2625
14 0010 8 0.002 12.15 7.5995
15 0010 2 0.004 8.65 3.3388
16 0.009 6 0.003 20.00 11.6117
17 0.009 4 0.001 12.15 4.2318
18 0009 1 0.002 8.65 1.9858
19 0.009 8 0.004 15.00 10.8936
20 0.009 2 0.005 5.50 3.2502
21 0011 6 0.001 8.65 4.5699
22 0.011 4 0.002 15.00 5.2784
23 0011 1 0.004 5.50 2.2731
24 0.011 8 0.005 20.00 18.7049
25 0,011 2 0.003 12.15 3.4131
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Table 3 Statistical analysis of orthogonal test results

HRS h/m & d/m  6/(°) %55 6

M, 26.3613  36.9717  23.7011  20.4751 33.0408 26.4420

M, 23.9260  28.8696  32.6795 46.2144 29.8739 26.9828

M, 27.3035 111916 39.1470  24.5254 26.8946 28.3969

M, 319731 49.8734  28.8911  22.1796 25.5289 27.1688

M 34.2395  16.8971 18.4031  30.4089 29.4147 34.8129

S 25.4501 2036511  51.0649 98.5814 28.8377 20.6984
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Table 4 Variance analysis of orthogonal test results

WE WE Bt

xm gy HEEOHITEOFE e,
h 25.4501 4 6.3625 1.0275 >0.25
& 203.6511 4 50.9128 8.2224 0.01
d 51.0649 4 12.7662 2.0617 0.1
6 98.5814 4 24.6453 3.9802 0.05
5 28.8377 4 7.2094

.6 20. 6984 4 5.1746

RB#E 49.5361 8 6.1920
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