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Abstract

Aiming at the low monitoring value of electromagnetic field strength in the form of single-wire
wound magneto-optical medium commonly used in traditional optical current sensors, an optical
current sensing structure combining magnetic material ferrite and magneto-optical medium is
designed. The simulation analysis of COMSOL shows that the designed sensing structure can mon-
itor and measure the magnetic field through optical sensing, and then achieve the purpose of
measuring current. Compared with the traditional structure, the measured magnetic field strength
value is increased by 3.05 times. The optimum radius and optimum axial intercept of the coil are
obtained.
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Figure 1. OCS structure of traditional electro-optic
magneto-optic glass
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Figure 2. Two-dimensional axisymmetric structure of the
traditional structural model
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Figure 3. Magnetic flux density mode distribution map on the surface

3. REHBEEESHE

4. SRHIFNBUE BRI

BTV 4 SRR SR R T IR B ) — 3 PR KU NS PRI 1, R A —
SN R SR, 180 1, o FERDEBCEIPR B —HORE, RBP4
TEH 3, 0 By o ATIESEAR SR, AR 32

‘ |
|
B -

P

p A

b

Figure 4. Theoretical diagram of magnetic ring
type sensor
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Figure 5. Magnetic-collecting ring type sensor
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Table 1. Material detail of each part of Magnetic Ring Sensor
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Figure 6. Distribution of magnetic field intensity of z component

B 6. z Y ERMIAEE ST

XS PR e ) = TR BEAT T AR B R R A4 R

R 2 AL, PR [RG5S RO A BT AR IS ESIE LR 10000 A TR FRS S A 87 iR T (i e
TERR) o K S5 AR SRR AT FE A BAR SR AL B R SR A R 7 0 T O 8 8 AL i 7 9 P DA
JeBEAS LRI (R BB SRR MBS TR T SRR 2 5 (AR AR S A B, EME
KT, ERR—ERNERT, Edn ©eeEARmIA, B TR )5, dal)i5im
PRI e A EAE € 09 1.80 rad, 375 70 Al LA % s B0 0 A (B 43R i 1 3.05 £, AL, AHALLED
B RENS R

Table 2. Numerical comparison of two models
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Figure 7. Study on the research and cutting point of magnetic-collecting
ring type sensor
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Figure 8. Study on the research and cutting point of magnetic-collecting
ring type sensor
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Figure 9. Correspondence diagram of two cut points
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Figure 10. Variation of magnetic field intensity with axial intercept
around coil
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Figure 11. Variation of magnetic field intensity with changing coil
radius
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