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ABSTRACT

A new method is presented that uses guided wave techniques for sludge and blockages detection

in long-range pipelines. Existing techniques have the limitations that the sludge position needs to be

known a priori and the area to be inspected needs to be accessible. Two guided wave techniques

have been developed which allow the sludge or blockages to be detected remotely without the need

to access the specific location where the pipe is blocked, nor to open the pipe. The first technique

measures the reflection of guided waves by sludge which can be used to accurately locate the

blocked region; the second technique detects sludge by revealing the changes to the transmitted guid-

ed waves propagating in the blocked region or after it. The two techniques complement each other

and their combination leads to a reliable sludge or blockage detection. Various types of realistic

sludge have been considered in the study and the practical capabilities of the two techniques have

been demonstrated.
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Fig. 3 Schematic diagram of the experimental setup

FUE AEd(cobalt strip)ol] EZold A Y(toroi-
dal coil)S 7+al wij¥ FyeFo s Fag vy &
fol=  F(solenoid coil)dl] A pshd
Wiede-mann &3}ol] 93] H|EH E=r} AIEHA
Hrh A= SIS 128kHzY 3 Aol
EH2E(tone-burst) & YAFst] HIEH REE 7RI
skqlar, 7hzlell AREE Y A& W 37| (transducer)
g o]&sto] WAL Ao g Alehs P2l A(pulse-

echo) 215 AEakGiek

o
N
L)

of —r
tlo
>
N
oo orle 4y

o
of\
o\
)
o
o
ot
[N
oxl
>
to

Jug)
b
)
i
[
14,
(oo

& FAHE 8TKHZI A U RS SlE 5 9]

il
1o
:(){jl
Ho
e,
2L
N
iny
ox,
i)
[d
el
2=
=
)
o v )y pE
b
[
fm e

ir o 2

1k

24 %)
F 9

o L
= o
e

>
Mz o flo x0 2 jU 3O do o Ip X

194 kHz¢1
ol A o] F=3}

A3 AL

=

ne A
oot
rh o

4
s
X
o
(=
>
)
¥
[~
=
i

[
4
rlo
W
N
Lo
o
[
N
1
»
&

N
fr K
o

O

o
fot
H

S
t
n
Lo
o
o
2
T
>
~
=
I

2
R



Kyung-Jo Park et al;Sludge Detection Inside Pipes Using Torsional Guided Waves

0.2

o1 Incident signal Sludge reflected signal

Amplitude(V)
o
-5

o4 Pipe end reflected signal

L L L L
'0'20 05 1 15 2 25

Time(ms)

(a) Time trace

07

06

zos / \
o

5 04

g

g

s / \
203

=

S

# 02

. ﬂ“&\«\_
0 50 100 150 200 250 300
Frequency(kHz)

(b) Reflection coefficient spectrum

Fig. 4 Measured time trace and reflection coefficient
spectrum from the pipe coated inside with 5
mm thickness epoxy
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