Fao s a4l W K 2| CH KRB WD) Vol.46,No.4
20194 4 H Journal of Hunan University( Natural Sciences ) Apr.2019

XEHS :1674-2974(2019)04-0102-08 DOI:10.16339/j.cnki.hdxbzkh.2019.04.015

BT Bt FEE fik i 55 B it R M B RE iR B T 5T

2 &5 T B B2 SR
(1. PR RAEREIRL 2 5 TR B, IR 1K), 4100835
2. IR AR ARG I T, Wi Kb, 410111)

T OE AP RSP P E R, R T e AR R e R A Oy kAT T R AT R A8
AP BHIAF AT ARy ERIRE T, RN E AR kAR 7 7l 1) 6 B 2E A AR 3B
BARE LR T A, R F MR E AT LR, AR SR XEEREN . S FRA
BRobAZ 50, BP AR AR R A, B B R A% 4 Bl B RAS 5 a, B A AR A R KR AE-T/2~T)2
(FPRAZSWRAMEEAATA, E—RCE A, RAFFMA G, i 20 EAG, E 150 R A
WF AR T ik, R RIS AL LR G Fm P K.

KEBIA 4R WP B B AR B AL R A RAR

FE 5 ES : TNII XRAPRERD: A

Investigation on Location of Leakage Noise Based

on Time Delay Estimation Method
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Abstract: Aiming at the leakage problem of boiler tubes in power plants, the location method based on time de—
lay estimation was studied. The leakage signal of the furnace tube was simulated by the external high —frequency
sound signal , and the multi group delay value was measured by the cross—correlation algorithm. The location equa—
tion was established according to the distance formula,and then solved by Newton iterative method,by which the
leakage point coordinate was obtained. The experimental results show that the time—delay is effective only for impul-
sive sound source signals, and when it is the continuous periodic source, the estimation of time—delay is in the range
of =T/2~T/2 (where T is the period of the source signal ). In a certain range, the higher sampling rate results in the
higher delay value precision and the better effect of location ; when compared with the sound speed, the sampling rate
has greater impact on the location results.
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Fig.1 Schematic diagram of the time—delay method
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Fig.2 Image of sensor array
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Tab.1 Error calculation results of experimental apparatus

1 RERENRETEER

2 /m W {E /s FLIAE/s BR2E
0.3 0.000 90 0.000 88 2.3%

1 0.002 90 0.002 94 1.4%

2 0.005 70 0.005 89 3.2%
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Fig.5 Comparison of pulse signals’ time delay estimation

and theoretical value
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Tab.2 The time delay 7, and its error corresponding

to different sampling rate

I SE(H 7,
SKAER/kHz R
/s BL NN IET
10 -0.001 0 -0.000 98 2.04%
20 -0.000 95 -0.000 98 3.06%
30 -0.000 96 -0.000 98 2.04%
40 -0.000 96 -0.000 98 2.04%
50 -0.000 98 -0.000 98 0.00%
60 -0.000 98 -0.000 98 0.00%
70 -0.000 98 -0.000 98 0.00%
80 -0.000 98 -0.000 98 0.00%
90 -0.000 98 -0.000 98 0.00%
100 -0.000 98 -0.000 98 0.00%
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Tab.3 The time delay 7, and its error corresponding

to different sampling rate

I 4 7,
FRFEH/kHz R
(ERARIETE BB/
10 -0.000 7 -0.000 76 7.89%
20 -0.000 8 -0.000 76 5.26%
30 -0.000 73 -0.000 76 3.94%
40 -0.000 72 -0.000 76 5.26%
50 -0.000 72 -0.000 76 5.26%
60 -0.000 72 -0.000 76 5.26%
70 -0.000 73 -0.000 76 3.94%
80 -0.000 73 -0.000 76 3.94%
90 -0.000 75 -0.000 76 1.32%
100 -0.000 74 -0.000 76 2.63%




5 4 1]

SR AL BT I HEA 4 ) b g o 2 (7 3 5 107

R4 AERBEENHAREE - REIRE
Tab.4 The time delay 7; and its error corresponding

to different sampling rate

Fif SEEL 75
SKAER/kHz 2%
e/ /s
10 -0.000 5 -0.000 53 5.66%
20 -0.004 5 -0.000 53 15.09%
30 -0.004 9 -0.000 53 7.54%
40 -0.000 5 -0.000 53 5.66%
50 -0.000 52 -0.000 53 3.77%
60 -0.000 52 -0.000 53 3.77%
70 -0.000 52 -0.000 53 3.77%
80 -0.000 52 -0.000 53 3.77%
90 -0.000 54 -0.000 53 1.89%
100 -0.000 54 -0.000 53 1.89%
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Tab.5 The sampling rate effect on the localization results

PRI FENIZE R /m T 22 A AR /m
10 (1.54,1.19,2.06) (2,1.5,2.5)
20 (1.74,1.11,2.00) (2,1.5,2.5)
30 (1.48,1.09,1.84) (2,1.5,25)
40 (1.46,1.10,1.83) (2,1.5,2.5)
50 (1.63,1.26,2.10) (2,1.5,2.5)
60 (1.63,1.26,2.10) (2,1.5,25)
70 (1.70,1.29,2.16) (2,1.5,25)
80 (1.70,1.29,2.16) (2,1.5,2.5)
90 (1.96,1.50,2.46) (2,15,25)
100 (1.95,1.52,2.34) (2,1.5,2.5)
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Fig.8 The sampling rate effect on the localization results
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Fig.9 velocity of sound effect on the localization results
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