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ABSTRACT

Water pipes are laid on the ground, making it impossible to visually detect leaks due to aging of pipes, and technology
to detect leaks in pipes is mainly used to detect leaks in pipes by detecting leaks. In this paper, two accelerometers were
attached to both ends of the constant water piping to calculate the time difference between the acquired data to detect
leakage points. The leak test of piping was performed by installing valves at 4.3m, 8.6m, and 12.9m points on piping
17.2m, and changing the development rate of valves to 30% and 70%. Leakage can be detected for pressure drop in
piping, which is 30% and 70% open valve. It is very important to detect leakage in the early stage, and it is judged that
detection of the initial leak point from the algorithm applied in this paper will be possible.
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Fig. 1 Leakage by year(Ministry of Environment)
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Table. 1 Major Characteristics of Pipeline for Sound
Wave Speed

PVC ‘ Steel ‘Aluminum
diameter 65A
outside diameter (m) 0.0763
inside diameter (m) 0.0690
average diameter (m) a 0.0727
thickness (m) A 0.00365
compression wave speed 1725 5270 5.434
(m/sec) ¢,
ring frequency (Hz) f, 7,559 23,111 23,801
2 i}iz;:;;d(if/ﬁ) .| o 1356 | 1,175
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Fig. 4 Variation of sound velocity by frequency in pipes
containing water
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Table. 4 12.9m point, valve 70% open

500~1,000Hz2] S =S 7= 1o &3 delay time revisign d, d, | emor | ™
EE A8 F g AHE ST BB ol F24 N g | CRI ) |y | ) |
Zl;jj :{ﬁ] jﬁ4ﬁi2§ﬁfﬁj f]'; :;ig T | 12058 | 2158 | 1259 | 461 | 031 | 238
=1 ’ 2 | 12158 | 2158 | 1259 | 461 | -031 | -2.38
70% YRS Wl HlelEE 43te] = AMS T3 D5 | 2158 | 1259 | 461 | 031 | 2.38
sk om, 2t el ts) 1021k 109] 743t wlo] 4 | 12146 | 2146 | 1257 | 463 | 033 | 2.56
BE 245k 5 0 12146 | 2146 |12.57 | 463 | 033 | -2.56
4.3m AefA 2] e A3 38 B 32em o] 6 | 12158 | 2158 |12.59 | 461 | 031 | 238
= FAE Bk oA of 74% HER gErt v 7 | 12158 | 2158 | 12.59 | 461 | 031 | -2.38
T = e Al dESERlaL 8.om Aol A= 8 | 12158 | 2158 |12.59 | 461 | 031 | -2.38
25cm O Fat 2R OF 3% e, 12.9m A3 of|A] o | 12158 | 2158 1259 461 | -031 | -2.38
= oF-3lem o= Bt LA oF -24% HES e 10 | 121.58 2158 | 1259 | 461 | 031 | -2.38
Wik
Table. 2 4.3m point, valve 70% open 44 LdnR|EMSAHS
by s reVisif)n d, d, error err9r = ‘)r\‘ ;(]7@, 1a\::'/:(] %}3111%94 e 61 5 = %—0}57] ‘CHEH +
Moy | Gy |y | | e | RS dEIstel e duelas A8 A%
1 7324 2176 | 457 | 1263 | 027 | 6.39 B 3 5~70] WP AT 4.3m, 8.6m, 12.9me] zt2te]
2 | 7324 | 2176 | 457 | 1263 | 027 | 639 Aol B 70% ZHi Alef 24 BRkE e A,
3 | 7336 | 2164 | 460 | 1260 | 030 | 692 | HEST70% NG G tiF-2 o] AS wlelE oA B
4 | 7336 | 2164 | 460 | 1260 | 030 | 6.92 2 QAE-E Ho|n o ofgh ui | ok st
5 | 7349 2151 | 462 | 1258 | 032 | 744 WA A o 2 ek
6 | 7349 | 2151 | 462 | 1258 | 032 | 7.44
7 7361 2139 464 | 1256 | 034 | 797 Table. 5 4.3m point, valve 70% open
8 | 7361 | 2139 | 464 | 1256 | 034 | 7.97 N, | delay time dZTZfif’nr; d | 4 | emor :;T;;
9 | 7373 | 2127 | 467 | 1253 | 037 | 849 (ms) sy | | ||
10| 7373 | 2127 | 467 | 1253 | 037 | 849 TR R AR AR
2 | 6860 | 2140 | 464 | 1256 | 034 | 7.95
Table. 3 8.6m point, valve 70% open 3| 6848 | 2152 | 462 | 1258 ] 032 | 7.42
No, | delay time d;‘l’;’;sg’;e d, d, | error f;f(f 4 | 6848 2152 | 462 | 1258 | 032 | 7.42
(ms) ms) | @ | @ | @ | oy 5 | 6836 | -21.64 | 460 | 12.60 | 030 | 6.89
1| 8691 191 | 895 | 825 | 035 | 412 6 | 6836 | -21.64 | 460 | 12.60 | 030 | 6.89
2| 8679 179 | 893 | 827 | 033 | 385 7 | 6824 | 2176 | 457 | 1263 | 027 | 637
3 | 86.67 1.67 891 | 829 | 031 | 3.59 8 68.24 2176 | 457 | 12.63 | 027 | 637
4 | 8655 155 | 889 | 831 | 029 | 333 9 | 6812 | -21.88 | 4.55 | 12.65 | 0.25 | 5.84
> | 8643 143 | 886 | 834 | 0.26 | 3.07 10 | 6799 | 2201 | 453 | 1267 | 023 | 532
6 | 8630 130 | 884 | 836 | 024 | 2.80
7| 8618 118 | 882 | 838 | 022 | 2.54
8 | 86.06 106 | 880 | 840 | 020 | 228
9 | 8594 094 | 877 | 843 | 017 | 2.02
10| 8582 08 | 875 | 845 | 015 | 1.75
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Table. 6 8.6m point, valve 70% open

delay time revisign d, d, error | STOF
No. i) delay time (m) (m) @) re;tlo
(ms) (%)
1 107.30 -2.70 9.10 | 810 | -0.50 | -5.81
2 107.42 -2.58 9.08 | 812 | -0.48 | -5.55
3 107.67 -2.33 9.03 8.17 | -043 | -5.02
4 107.79 -2.21 9.01 8.19 | -041 | -4.76
5 107.91 -2.09 899 | 821 | -0.39 | 450
6 108.03 -1.97 896 | 824 | -0.36 | -4.23
7 108.15 -1.85 894 | 826 | -0.34 | -3.97
8 108.15 -1.85 8.94 826 | -0.34 | -3.97
9 108.15 -1.85 894 | 826 | -0.34 | -3.97
10 108.28 -1.72 892 | 828 | -0.32 | -3.71
Table. 7 12.9m point, valve 70% open
o [ty i [ | Lo | o2
m) | @ | @) @] o
1 134.16 24.16 13.07 | 4.13 0.17 1.31
2 134.03 24.03 13.05 | 4.15 0.15 1.13
3 134.16 24.16 13.07 | 4.13 0.17 1.31
4 134.03 24.03 13.05 | 4.15 0.15 1.13
5 134.03 24.03 13.05 | 4.15 0.15 1.13
6 134.03 24.03 13.05 | 4.15 0.15 1.13
7 134.03 24.03 13.05 | 4.15 0.15 1.13
8 133.91 2391 13.02 | 418 | 0.12 | 0.96
9 133.91 2391 13.02 | 4.18 | 0.12 | 0.96
10 133.91 23.91 13.02 | 4.18 | 0.12 | 0.96
v.d B
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