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An Experimental Study about Effect of Magnetic Field to
Water Meter for Remote Reading

Chang—hyeon Oh*f, Seung—hyun Ko®, Jung—jun Cho"
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ABSTRACT

Water meters for remote reading are legal metrology equipment and are managed in accordance with Measures act and
technical regulation in Korea. In technical regulation, the same as OIML (International Organization for Legal Metrology) R
49-1, -2, -3, anisotropic ferrite magnets are applied to test measurement errors caused by magnetic fields. Recently, neodymium
magnets have been used for industrial purposes and become widespread. Therefore, this study suggests an alternative to improve
the shielding reliability of water meters for remote reading through analysis of magnetic field test by different magnet material,

type, size and shape.
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Table 1 The number of type approvals for new water meters

LU= Table 13} o] Ag4t 20071 o4e] Al &
]v)_\_olol NESE h:]— 2020 o] o] AlTF &AL A7yr | ‘18 yr| ‘19 yr| 20 yr| 21 yr| 22 yr
Impeller Type | 75 45 45 9% 21 45
SR pmhlEs e 7AA gR dEE el (Analogue) | 54 % | 22 % |43 % | 25% | 14 % | 23 %
—Lefu 20209 ofF, HAUHE wEAE Ea AT A e type | 39 | 95 | 13 | 191 | 45 | 8
(Digital) 28% [ 47 % | 12% [ 50 % | 31 % | 43 %
Woltman type | 13 18 12 17 15 0
(Analogue) 9% | 9% [ 11 % | 5% | 10% | 0%
Woltman type 5 21 15 42 43 35
(Digital) 4% [10% [ 14% [ 11% | 30% | 18 %
Magnetic flow 6 15 1 13 1 15
type 4% | 7% | 1% | 3% | 1% | 8%
) 0 10 17 14 16 13
Ultra sonic type
0% | 5% |16% | 4% | 11% | 6%
Rotary piston 2 0 0 6 4 4
type 1% | 0% | 0% | 2% | 3% | 2%
0 0 3 0 0 0
By pass e T s | 3% | 0% | 0% | 0%

Table 2 The number of verification water meters

A7yr | ‘18 yr| “19 yr| 20 yr| 21 yr| 22 yr
Impeller Type |1.44410| 1,863,043 (1,561,300 (1,527,300 | 1,210,895 | 1,049,832
(Analogue) | 72 % | 71 % | 69 % | 63 % | 45 % | 45 %
Impeller Type |576,133|697,664 (657,947 877,197 1,367,812 1,174,560
(Digital) 26% | 27 % | 29 % | 36 % | 51 % | 51 %
Woltman type | 15,160 | 15,933 | 17,547 | 14,305 | 10,591 | 10,600
(Analogue) 1% [ 1% [ 1% | 1% | 1% | 0%
Woltman type | 1,454 | 3,087 | 2,690 | 6395 | 19,046 | 11,760
(Digital) 0% | 0% | 0% | 0% | 1% 1%
Magnetic flow | 1,922 | 7,570 | 7,389 | 10,984 | 52,252 | 48,743

type 0 % 0 % 0 % 0 % 2% 2%

Ultra sonic 533 1,681 | 1,224 1,212 | 3,670 11,510

type 0 % 0 % 0 % 0 % 0 % 1%

Rotary piston | 14,050 | 13,340 | 17,200 | 2,610 | 7,140 5,720

. type 1 % 1 % 1 % 0 % 0 % 0%

(e) Rotary piston type (D) By pass type 279 | 364 | 487 | 452 | 627 | 613
By paSS type 0, 0, 0, 0, 0, 0,

Fig. 2 Flow type of water meter for type approval 0 % 0 % 0 % 0 % 0 % 0 %
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(a) Flow part

(b) PCB part

Fig. 3 Structure of water meter for shielding magnetic field
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Table 3 Static magnetic field test condition under OIML R 49

Influence factor influence of a static magnetic field

Type of magnet ring magnet

External diameter 70 £ 2 mm

Internal diameter 32 £2 mm
Thickness 15 mm
Material anisotropic ferrite

Magnetization method axial (1 north and 1 south)

Retentivity 385mT to 400 mT

Coercive force 100 kA/m to 140 kA/m

Less than 1 mm from the surface :
90 kA/m to 100 kA/m
At 20 mm from the surface: 20 kA/m

Intensity of magnetic
field

Table 4 Types of magnets for magnetic flux density test

No. 1 No. 2 No. 3 No. 4 No. 5
Material Anisotropic|Anisotropic| Rare earth | Rare earth | Rare earth
ferrite ferrite  |(neodymium)|(neodymium)|(neodymium)
Type Ring Ring Circle Circle Rectangle
Size | D70xd32x | D90xd50x
(mnm) IST 15T D40x5T | D25x20T | 50x50x25T
Picture o 0 - U

Table 5 Maximum surface magnetic flux density at edge

No. 1 No. 2 No. 3 No. 4 No. 5

Magnetic flux

. 287 mT
density

506 mT | 607 mT

Sz (oo} ALHUE)E S0 AU 2440
HollA tUstA Bazstal QA o, wa Ho] v
mAe] oA 7H 2 4k F#“‘Eﬂ Table 50 A|A|E
el o], SERA P —4 AEL s gEfolE XWHE}
o) o sestos], AT A AHolHE 271t 2
= AEdE ghol o ﬂ7ﬂ 4=k

o2 27 ol Mgl mE A7 AEE SAEH
o} o|& sl Fig. 49| 0] 547](Height Gauge)E A&
o] Hstof| mhE ApA Y] A&UE 2 A, =]
7t *J%@* BE Ao ALdert Agos ha

2 BT 5 Ak, 57 AH4e) A 25 mrt

ahe
%] ol7h AHEIHE B9 AGUEL HEHO R -89 mT/mm
Zasiglon], RE olold SERA A4o] A4uEr)
setole AAmch B A ZHu gt 59 A4 24 2
3}, Ap4e] Ee|A 0] A4 UEL 395 mT 4% A4 2%

que AR, Fig, 514 BT 5 Qo] EHo R

= =

55



Fig. 4 Measurement of magnetic flux density by

height gauge
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Fig. 5 Measuring magnetic flux density variation at the
different height from surface

(a) Ring

(b) Circle (c) Rectangle

Fig. 6 Measurement positions on different magnetic type
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Fig. 7 Measuring magnetic flux density variation at the

different height and position
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Table 7 Classification of failure by magnetic field test with

magnet material
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Table 9 Classification of failure by magnetic field test with
different flow rate

Maximum Transitional Minimum
Group
flow rate flow rate flow rate
1 29 16 12
2 0 5 6
3 0 5 7
4 1 4 5

Table 10 Classification of failure by magnetic field test with

different side

Group Left side Right side Top side Bottom side

2 2 9 10

! 13 % 13 % 60 % 66 %
0 0 0 0

2 0 % 0 % 0% 0 %
1 0 1 1

3 7 % 0 % 7 % 7 %
12 13 5 4

4 80 % 87 % 33 % 27 %
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