WatoIneniinus m3lfezganatsiudmsunageunssiveario
e 12
Ailou WU 1
113875 37.93.0111 Ysznilau
nangas IINTTUMNTATUN T UNA
11391 ANTTUNIITON
AT ININTTUYAAINING
AL Arnssuneans
N.A. 2549
UNANg

a a 4 y a [} [Y] cL { a Q'J 1 [~
IeUnUTH aueIsmMIlunsdadaisinnannmsiinielune lussuudane 10013

1o ] aa A aa o 1A o Y I ' I 9 [
ﬁi?ﬂﬁﬂ‘ﬂllﬂ‘llulll‘vnfﬂfJﬂ'Jfl'!‘ﬁf’)gﬂﬁ@ﬂ@llGIfGIﬁJIﬂEJ‘VI@‘V]u’]ﬂ”lglslﬂﬂuﬂﬂlﬁaﬂhlﬁﬁgﬁml‘ﬂ
Y

Schedule 40 31U 3 VUIAAD 1, 2 1AL 3 U mm‘iwﬁmmzmmﬁumwfj’wawiaﬁi%’wamauafj

[

[ = . @ o [ 1 ~ 9 N 9 A
F¥NI0 D980 Psi Tagodenanmsanuauuanaeid l/lumauzagaiminiada
FrveanorioisunUITozAAANBUTHY 1INMSANEIMINGEHAUNUNRAIS uTAFINave
dyauezgaaniinaannmssrvesielaunguininms lnanvuiluiluvesveslvanss

a o Aaov 1A Aa aa o [ [ o 9. %
U3NUTBETI 1INMITIVeNUIITezgaanolyrulnyhlumsasadudynanssa 1aa

[~ o a 1 4 { a [ a a J [
Tudyaruezgadnuuuasiiiowaziennsandyarulugilvesezgadnminesne szal

g 9

o—

€

A ! a a < v v I '
fUuﬂﬂﬂlLﬂ'ﬁEl ( Average Signal Level: ASL ) WU?W@gﬂﬁﬂﬂWTﬂiJ!ﬁ’E)‘iflﬂ'ﬂﬂﬁhwu‘ﬁ!ﬂu@ﬂ%iqx‘i

)

'
[ [

1 Y
fUdaI1521v99M0 vuavedne uazanuduluszuy FeluaruiseiileTisunsy Minitab
a 4 1% @ J o 1 o [ o [ o ~
InTIERANNFNUTAIna et lugdvesaumsdmiuiuednsis nanmsnfTeuney
[ Q'J 1 d' 9 [ a) (% [ a'J z:; o 9 o (% o‘/ 7
d93152mean0 nlannmadalumrsuzilanusaisinaia ldannaumsiinnegdasiia 1dan
4 1 [ s I3 yQ Aa aa v o
anuAaanaoueglute 5.14 — 63.06 Wosidud uenvniidterpaAnonruiaINTON
o 1 o'/ [ Y] Y] J . [
gumiamss ldTasminaasaldranmsanduius a2UN1(Cross Correlation) ADATATIVI
tﬂl = ti' a O‘/ L!' tﬂ' td‘ v @ [ [} 9 o 1 tﬂl

AaUIFeINinAINTReT AR U 1§ a1 U d Y AA IR TUIUNAA 1N UDIIA NN D1

o ] [ Y d‘ 1 ] S I o
ALK LN WaﬂTiﬁﬁ'ﬁlTJﬂGLWﬂTﬂ?TﬂJﬂﬁWﬂLﬂaﬂuﬂgiuﬂﬂﬁ 1.15- 47.8 1lesigua

fdifny : ezgaANdNYIY / 993137/ vio / mynageuuuy Ty dwmie



Thesis Title Acoustic Emission for Leak Detection on Pipeline
Thesis Credits 12
Candidate Mr. Watcharapan Sanghaw
Thesis Advisor Assoc. Prof. Dr. Asa Prateepasen
Program Master of Engineering
Field of Study Welding Engineering
Department Production Engineering
Faculty Engineering
B.E. 2006
Abstract

This thesis presents a method to measure leakage rate of gas through pipeline using Acoustic
Emission (AE) techniques. Various sizes of steel pipe schedule 40 , ranging from one to three
inches, were used and tested with pipe-inlet pressure of range from 0 to 80 psi. Leakage rates
through artificial leak source was measured by calculating the pressure difference within the
chamber and compared to AE technique. We found that the source mechanism generating AE signal
in a leaking pipe was the decay of turbulence from fluid flow at the leaking area. In our experiment,
we found that AE technique had high sensitivity to detect leakage signal. Typically, these signals
were continuous AE signal and were converted to a set of AE parameters. The most signal used AE
parameters which is the Average Signal Level (ASL) was employed in this work. The AE parameter
exhibited high correlation with the leakage rates, pipe sizes and inlet pressures. Minitab program
was used to analyze the correlation and to from an equation in order to predict the leakage rate. Our
experiments showed that the error of the leakage rates from the equations was compared with the
leakage rates from the chamber was in variation of 5.14 - 63.06 %. Beside, AE can find leakage
location by using Cross Correlation technique which detects sound wave caused by leakage moving
towards the sensor head, then calculate the difference approach time to find the location. The

detection resulted in error variation of 1.15 — 47.8 %.

Keywords : Acoustic Emission / AE / Leakage Rate / Pipe / NDT/ Cross Correlation / Location





