www.kaeri.re.kr

Parametric Study of Electromagnetic

Characteristic of Liquid Metal Level Sensor

Jewhan LEE, Yong-Bum LEE, Chung-Ho CHO,
Byeongyeon KIM, Ji-Young JEONG, Eunsil HAN

2018.10.26.




Introduction

Aol

njz

M
i

Hr

¢ Basic principle

v AC power on primary coil
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v Induced voltage on secondary coil | # iy
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Introduction

+** Change of induced Voltage on secondary coil

1.5X10-4 -lllllllllllllllllllllllllllllllllllllllllllllllllIlllllllllllllllllllllllllllllllllllllllllllllllll:
2 Coil Pitch: 4mm

1.4x10™ - Coil Diameter: 0.56mm _

) : Core Diameter: 16.9mm E

(@) E . . . ) 3

g 1.3x10 3 Distance between Coil and Sodium: 6.77mm 3
(@) -
> 3
~ 4 F
= 1.2x10 3
o -
-+ C
S 4 F
O 1.1x10* E
> E
© C
© 1.0x10™ F
o -
@) -
pt F
& 9.0x10° f

8.0x10° £ E

-IIIIIIIIIlllIIIIIIIlIIIIIIIIIlIIIIIIIIlllIIIIIIIIlllIIIIIIIllIIIIIIIllIIIIIIIllllllllllllllllllllll:

00 01 02 03 04 05 06 07 08 09 10

Normalized Height

sl

t

24104




Parameter Selection

** Parameters of interests
v’ Coil winding method

v Coil diameter

-
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v' Coil winding pitch

v’ Core diameter
v’ Effect of guide tube

v’ Distance between coil and Na

** Analysis results

v' Induced Voltage on secondary coil
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Analysis Model

*¢* Schematics of model
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Results

¢ Effect of coil diameter and pitch
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Secondary Output, Voltage

Results

¢ Effect of coil diameter and core diameter

Secondary Output, Voltage
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Results

¢ Effect of coil winding method
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esults

+» Effect of guide tube
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Results

¢ Effect of distance between coil and sodium
(+ core diameter)
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Summary

¢ Effect of coil diameter
v’ Negligible

s Effect of coil pitch
v Important design parameter

v Optimization needs considering the proximity effect and the eddy current of coil
itself

s Effect of coil winding method
v’ Rather than winding method, the distance between coil-Na is more direct effect

+*»* Effect of guide tube
v No effect or very small (it is negligible)

+* Effect of core diameter and distance between coil-Na
v Sensitive to core diameter and not sensitive to the distance
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Appendix - 3D Model
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Appendix - 3D Analysis Result

** Comparison between 3D & 2D

2D 3D
Induced V, v Difference, % Induced V, WV
Na without guide tube 613.68 102.3% 600.01
Na with guide tube 613.57 102.3% 599.93
No Na with guide tube 767.45 108.1% 710.00
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