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Abstract

The working principle of the inserted electromagnetic flowmeter is based on Faraday’s law of
electromagnetic induction, when the gas or liquid medium passes through the sensor probe, the
magnetic induction line is cut and the magnetic induction electromotive force is generated.
Therefore, the distribution of the flow field around the probe will have a great influence on the
measurement results of the flowmeter. In this paper, fluent fluid simulation software is used to
simulate and analyze various geometric models of electromagnetic flowmeter sensors. The
high-speed flow around the sensor and the boundary layer are observed, and the influence of the
flow field around the sensor on the electrode is studied. The physical structure of the sensor is op-
timized; the probe position is designed and installed on both sides of the sensor, and the physical
structure model of the cylinder is changed into elliptical and elliptic water drop type. Through
further modeling and simulation, it is found that the signal intensity and stability of elliptic water
drop sensor are higher.

Keywords

Insertion Electromagnetic Flow Sensor, Flow Field Analysis, Flow Field around a Cylinder, Ellipse
Model, Elliptic Water Drop Model

AN B ERETTRAE M MR

'H-Jld‘\':‘&l, %'J‘?\-z

RETARY:, WA THRSEIMER, KiE
PRETM RS, TRECEEINGHL, R

Email: zhileime@163.com

Woks H . 2017474300 FHEM: 20174F8H13H: & i HI: 201748 18H

NES|IH: BER, B/ BANE N RS R AL D]. RS AR 5 R, 2017, 5(3): 41-51.
DOI: 10.12677/jsta.2017.53006


http://www.hanspub.org/journal/jsta
https://doi.org/10.12677/jsta.2017.53006
https://doi.org/10.12677/jsta.2017.53006
http://www.hanspub.org

HE

AR AR R T TR RERE TR RS E R, HEHE. BENRASAEBRERLNTIH
BERRES, SIEBLBRIARZNS, HHRKALHG AR R E T &S REF L BRI M.
3CHR A FluentBi 447 B A TR B TR B S R LR ZLET I BT, MBEEBSERS T
TEREFESSR X RALF R, B TfC B AL RS B R R . SRR RS B
BEATIRAL, Rt BB B B B 2R TR BB WIL, FR B R A 0 My 2 5 A A Y SO I L A AR
KA, BHPREGERI, WMEKHIERSNENESREER. REtBRR.

XK ia
WAXRBARET, Rooth, BEESR, WEER, HEKHERL

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

AL R T8 W A SR B A AR IR TR P B 7y o A% IS T2 B2 AR B i 3 U B R 7
AR AN, IR AL B AR AR AR I AR RN R BN B E S REATHOR, IPRIEOR S S T R
JSAT AL 1 ) s v HE A S 1]

HHAFOLT, AR BT R 2 TR X, (H A AR BT i ik A T B 5 5 =
UL IS T A BRI E] o SCrp B R R SR 22 TR AR P, ) A% SR8 T I PR S 000 5 4 v Ui 2
FTORIE RGN . AR A QR T AR AN IRAE AL A, A R A R i 2 B AR R 2 i ok
PRI B A . A MARAAL Gedi N SR B R B M I f e e, et AT R e o #r, i —
DI TR R R B ANE .

2. BARREITRA ST
2.1 MARNREIT S

TR IR NE BN, N REREHLE F=ASm I %, LRSS FE S BRIk s), Eik
MERRME SFREME, WaIK[2]. XH KA CFD HARIHME ISV E, i & EESIEH Bk
JEIA A ARG, BE NI 3 e R 1 AR SRR B R PR A R T F T AR .

W, AR ETEA LM, AR IME AR AR, FEX T RN ZE
A, —MRRE TAABRSNPMCL I REREM 1), —FRZE TS R (LA R RIFR S 1) [3],
RERL |, B 1 o A 1R
2.2. MANEBEHERETRIADH

SCHR A Fluent Ji AR5 B HE B28 1L w3 AT @ B, FiEE Re = pvd/u, Z8d. pflv
FRRBFHEERE Bk EMRE, FiEfnE 1.

IR A B ANE T, I H R S E T A RS R T R, Rt
. FH Gambit #2247 BT, 55 S 00 FE R B b X 35 B 35 [4]

DOI: 10.12677/jsta.2017.53006 42 TR AR AR 5 N


https://doi.org/10.12677/jsta.2017.53006
http://creativecommons.org/licenses/by/4.0/

hE4, R

2.3. 1RE | RSB RIADT

SO T R AR AR A e AT E O, BN LSS IR, T AR ATT R0 H AR 21 i 7
THHIAZAAT O o BE VAR BEE 1 mis, S rb R 38 R S5 (8 R R e AR P b oz B IR AR s L, A%
JERER TS S E IR ] 2 o

Table 1. Inlet velocity
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Re FHEEARd (m)  IZZRE p(Pas)  UiIHE v (mis)

2 x 10* 1
6 x 10* 0.02 10° 3
10° 5
dq P
=2k 754 =3t R B8

Figure 1. Inserted electromagnetic flowmeter structure | (1)
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Figure 2. z=0.06 m sensor speed contours
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Figure 3. x =0.02 m plane vector cloud image
3.x=002m FHEEELE

DOI: 10.12677/jsta.2017.53006 44 R AR A R


https://doi.org/10.12677/jsta.2017.53006

Figure 4. x = 0.02 m plane velocity equivalence partial enlargement
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Figure 5. Flow field of each shape object
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Figure 6. Simulation results of turbulent pressure differential

resistance
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Figure 7. Speed contours of structure a sensor
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Figure 8. Velocity profile of elliptic flowmeter
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Figure 9. Speed contour of water drop type sensor
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Figure 10. Enlarged drawing of electrode of structure a sensor
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Figure 11. Large drawing of electrode of water drop sensor
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