[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1396.17.7.17.9 ]

130-119 yoyo 7 o )lesds 17 0,93 1396 juw (Y0 S0 (W Iigo dlxo

A3 ke dalinle =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir UTRes

Ol w9 wekze O 935 b &b o ook JFil > olas S ol b (o Lol
Sybomiw! Coldy R 991 3l oolaiwl 9 (55w

3@,&“ EYVRTEN RERTRTREN 3 9ad0 ‘lJSb.ﬁ adlacl Sy

S5 @ ol (Sle pwdige S gl -1

Sj gy oSl (Sl pwiige bl — 2

S LIS BlEas  SlKe puiige oylyolisl - 3
khodadad@yazd.ac.ir 89195-741 sy seio o #

S Wlio el

S Sojll yolie Dgd o wyp woSae Gygo 4 Oylys JlED] Al > b b zote e S gyl oled olelis dlie ol Jol8 (i dllie
Sire by glgie @ lod &8y 5l %00 (45 53 )L plie b g oad 03l (gipe by plgie 4 ()l jUb &S e ) (ot g3 Les 0 1395 0 172k
e (= - " R . 1396 coigd) 01 : b pdy

U Syao 4 (Gl colan bepl 50 .05,,5 5148 ool 5yge (woSae dlue Jo 3 Blal sbrodld lgic 4y Wil oo canl ol st 1396 1522 sl &)
o Ol JEl guitee dlue Jo (gly 95 005 (1meS lojen job a4 Cull g dw Ll 5 ded g0 8 Ly S H0 ped 4 A5l 45
&9 5l v SRen (gilwdins (Bey S &S (golasiwl Coldy wiys¥l Sl usSae (iS5 b ge o3kl (g5ye lall By 5l dlge g4 sSas Al
51 ond 031> dnwgi ugSae IS 395 s o3kl pgd dvyd &l b zyde odle G)lyr Culin Culps s ol il (oSl 5 LolSS oAl i
o1 atgr 35 ) 5 bl (b LS (gl S oo edlitul plae ()l calid b g5 Glall et o I ol L g Lad oo & lartl o, &?)iﬁl
ok (£li4m0 5 oy ol 5 o Jlte s3lin sir el sy

B gyt dlge

Identification of the heat conduction coefficients of a functionally graded
material with inverse application of the boundary elements method and using
imperialist competitive algorithm

Asadollah Shaker!, Mahmud Khodadad®", Hosein Ashrafi?

1- Department of Mechanical Engineering, Yazd University, Yazd, Iran
2- Department of Mechanical Engineering, Kashan University, Kashan, Iran
*P.0.B. 89195-741 Yazd, Iran, khodadad@yazd.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Identification of the thermal conductivity of a functionally graded material (FGM) is considered as an
Received 06 January 2017 inverse heat conduction problem. In this investigation, the measurements of the temperatures on the
Accepted 21 April 2017 portion of the 2D body where heat flux is specified as the boundary condition and/or the heat flux on the

Available Online 13 July 2017 portion of the boundary where temperature is specified as the boundary condition are used as additional

data needed to identify the thermal conductivity of the FGM domain in an inverse procedure. The

Keywords: L . . . . .

Inverse Problem thermal conductivity is approximated as a quadratic function of only one direction, and therefore three
Identification constant coefficients should be estimated simultaneously. The solution of the direct heat conduction
Imperialist Competitive Algorithm (ICA) problem for FGM domain is obtained using the boundary elements method (BEM). The imperialist

Boundary Elements Method (BEM)

Functionally Graded Material (FGM) competitive algorithm (ICA) which is an evolutionary and meta-heuristic global optimization is used to

identify the constants in the thermal conductivity function of the quadratic FGM. An inverse computer
code is developed which employs the boundary temperature and heat flux measurements data obtained
by solving the direct boundary elements code with known thermal conductivity. To show the feasibility
and effectiveness of the developed inverse code, a number of example problems are solved and results

are verified.
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