PHE AL R S5 EH. 2020, 28(3)

Computer Measurement & Control

¢« 38

i 5 A P 12 BT |

TEHS 1671 - 4598(2020)03 — 0038 — 06

ETH FERAHNREE

DOI:10. 16526/j. cnki. 11—4762/tp. 2020. 03. 009

HESES: TP XERARIRES : A

@ugijiﬁfﬁﬁ

o, ML, %ﬁg 4 2.

Crp £l R o
TR O 7 0 ST UBEE B G I T

(A Pt Bhae 5 TR A B

P — e 1 P R BEL 7 5 I ] 32 A MR

WA F5  266580)

LN R s et J’?)?T“JE!’

W AR . AL T TR AR AR A S RO BB R . DR AN B D Ak B AR A E T s I AR 2 R

T R 3 MG T )
FEVE N B AR 25 8 — 4. 93 % & 5.

3.68% % 2.20%; J_Q‘E)(Aﬁl“ﬁﬁkﬁﬁﬁ{iﬂlﬁifﬂ{ZTu%E‘ﬂﬁﬁb %54 B IR O HL

SER IR T A M SR A s BT SEA R R ARl G R R AR S S T I R RO . 7E 2. 4~4.4 mmJ—
35005 P PR Sk IR AT I Ak AP RBE 7 3. 4~10.0 mum J5 A E P04 AR X8R 22 O —

i Ak 2 SRR R R BT B A A L

— R F S I R 7 B I R AERAL WRLPR . RS EE R O S . B EA . R ZE M T AT R E
WRES G .
KGR WEERE; B EBA I B AR BB Bk

Measurement of Liquid Film Thickness Based on an
Electrical —acoustic Joint Approach

Zhang Xinming, Xing Lanchang, Niu Jiale, Zhang Shuli
266580, China)

To widen the measuring range of liquid film thickness, a new approach combining resistance— based method and ultra-

(College of Control Science and Engineering, China University of Petroleum (East China), Qingdao
Abstract .
sound— based method is proposed. A new type of electrical —acoustic composite sensor was designed, and a numerical model was es-
tablished to optimize the electrode structure parameters. The optimal electrode parameters were determined with the sensitivity and
linearity as optimization specifications. The validity of the joint measurement approach was verified by the liquid film thickness meas-
urement experiment. It has been demonstrated that: the coaxial metal electrode is suitable for measuring a thinner liquid film, and the
relative error ranges from —4.93% to 5. 35% in the thickness range of 2. 4 mm to 4. 4 mm; the ultrasonic probe is more suitable for
measuring a thicker liquid film, and the relative error ranges from —3. 68% to 2. 20% in the thickness range of 3.4 mm to 10. 0 mm.
The measurement range of the two methods can be expanded and the reliability of the measurement results can be improved through
the combination of the resistance — /ultrasound — based methods. The proposed method has the advantages of wide measurement
range, non— intrusive, fast response, high accuracy and sensitivity, and good safety, which can be widely used in industrial produc-
tion and laboratory research applications.

Keywords: liquid film thickness; electrical —acoustic joint measurement; electrical —acoustic composite sensor; resistance— based

method; ultrasound— based method
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