222-211 yoyo 04 o )louis (18 0,93 1397 Hu5 (Yo )30 Sl (w Idgeo Alxo

g3 ale dolinle
O 3o Sl (wtigo

mme.modares.ac.ir

“.JJ\

TG

Lbdlgl 10 zobaw » @19 Dgas (it S folsly 350 (wos § (2Ll
W0 Jl o il 9y 3 ool

ZLSJ:‘~9S glﬁiﬁ ‘1645»)4 ‘5'" *

J)@ ‘Ol)@ oy (Sl (o ‘.\.i})h_;ut..f})lf dyui‘.jh -1
5 eyt ol W SlSe puwigee ol —2
fkowsari@ut.ac.ir 1439957131 i, seio <)l ps #

N Qe SleYl!

33 ol 0391 5l95s (xinl 6 jlgan isl o (wyiwd Byt o polaw cpul S Sy cde 4 baly) 31 polaw p gdly Cgee lulid Jo (igy dlis
< e .. . . o . 1396 (6521 :dl,
Job e ol ootin slayiallly 385 (058 5 badlgd (A3 gl 3 @Bl g Jome (ol )3 ng (539 (Shb 4 pleg N

e . R . 13960».@521 ui;).;,\_\,.
v Gle SpS S il Joe pd &S Canl Gygocpy HIT gy il ol aidld g dlg) 0)lgd 3l ond Al es lawgie g Cus 1397 1395 19 wegls 53 ol

Oloj 2 5e 25 &y S (lod 5 25 o Jlael g ol 4 pasiie Gyl )l (UsS Ca (sl 5 48518 g g

Dbl 4l

P Gus 2939 )l uL“’ 4]5] S Cjﬂ“’ )l w.s Ih C))l)> ) (mdge u.ul)e\ 4.)5..3@ d).,'fo)“,\_'vl ui)lw u.f..\;‘ 9 u‘")lP )LI‘; J\.&‘ s ‘;JLJLJ

Sl ey Ghgy J) xSore 5 U5 (I ey asitiol cla el b s Sy 028 b Spe ol 5 sl ] (IS ) e

S35 4 dprge cus Aol in clojiolly & bl on 2ol ol U S5 w208 S 5 338 (ilodend ST8 upSas Sl v“;“ j:
[

298 JBlis b S Joro )3 o gjlwdud g 0d (605 0jlul (glod BB a5 3445 03} (press

Detection and Accurate Estimation of Geometrical Parameters of Defects on the
Internal Surfaces of Pipes Using Inverse Heat Conduction Method

Mojtaba Darroudi, Farshad Kowsari”

Faculty of Mechanical Engineering, University of Tehran, Tehran, Iran
*P.0.B. 1439957131 Tehran, Iran, fkowsari@ut.ac.ir

ABSTRACT

Detection of defects in the internal surfaces of pipes due to the inherent feature of these surfaces which
is inaccessibility is always a troublesome process. In this study, a novel method has been designed for
detection of defect locations on the internal surfaces of pipes and accurate estimation of defect
geometrical parameters such as length and average material loss depth. The way that this method works
is that a band heater is located on the external surface of the pipe in inspection segment, and specified
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Defect Detection heat flux is applied to this surface for a short time, and the temperature of these sensors located on rear
Pipe System of the band heater is measured during and after of applying thermal heat flux. The local temperature rise

Heat Conduction Equation

on the section of the external surface of the pipe indicates a defect on its internal surface. In this case, a
Inverse Problem

defect with unknown parameters is supposed on the internal surface of the pipe, and by using the
inverse heat conduction method, an iterative numerical simulation procedure continues until the
unknown geometrical parameters of defects are estimated in a way to minimize the difference between
the measured and simulated temperature in the location of sensors.
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' Destructive/Intrusive

2 Non-Destructive/ Non-Intrusive
3 pH-Meter

4 Electrochemical Sensors
® Visual Inspection

8 Eddy Current

7 Acoustic Emission
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¢ Radiography
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Fig. 1 a-A view of a pipe with internal defect, b-Cross section of the pipe with internal defect
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Fig. 3 a- Cut of view of the specimen, b- Longitudinal cross section of the specimen, c- Cross section of the specimen
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" Finite Volume Method: (FVM)
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Table 5 relative error between exact parameters and estimated
parameters (peripheral uniform distribution)
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Fig. 12 Convergence history of the unknown parameters (peripheral
uniform distribution)
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