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ARTICLE INFORMATION ABSTRACT

In recent years, the use of insulation polymers in various fields has expanded. Therefore, Considering
the importance and application of these polymers in various industries, their behavioral characteristics,
including thermal properties evaluating their performance and the optimized and efficient use of them is
necessary. The study also estimates that radiant and conductive properties of zirconia ceramic foam as
an insulating polymer using inverse heat transfer method are discussed. Heat transfer method used in
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Polymer insulations; this paper is conjugate gradient method. The control volume numerical methods for solving the energy
Radiation and radiation are used. The problem of inverse heat transfer is solved for estimation of radiation-

Inverse analysis;

conduction parameters by considering two modes, single sensors and two sensors and taking into
Conjugate gradient

account different initial guesses. For solving the inverse problem, the data used for direct solving are
used and by entering some error, these data are used in the inverse solution. The results show that
conjugate gradient algorithm for calculating the properties of radiative and conductive thermal
insulation polymer gives acceptable results and also with the increasing number of sensors, parameters
are estimated accurately using the conjugate gradient algorithm increases.

oz Sl Slogad o n il Glaane; ;5 bayeddy 025 doudo -1

aLsdS glo Jlo 10 oy oo L 4 (559,50 o] 5l 48,0 g aigy eolaul
&le sl dex I gpedy sloe (riais plS 55, asdlle
el 00l plosil (6 s (pbizee Jawgl xdods

2008 Jlo ,o 3,9 sl &l Gile pgd orieid ole e glp

Please cite this article using:

g anze g Vb ol L oolge sgg 5L (S3el9iSS 5 e S L
b s Sy g PlE a azgi b osd o lesl Gy Sl G S
oo lanS Olsiedr Slge Gl el e &5l Jlasil alez 5l e ey
@ Ol Jie Glyea Wsboo Cgeme S slagle Sl
Conl 4y a0 08 0 )Ll (5 ey slaca j5alS daJ59 0l (s b sloale

Lo alilw! J23 @yle 51 Wi ol @ glonyl ghy

Z. Shabanpour Foladi, K. Goudarzi, Identification of thermal properties of polymer insulationsusing inverse analysis; zirconia ceramic foam, Modares Mechanical Engineering,;-vol.'18,

No. 01, pp. 327-334, 2018 (in Persian)


http://mjmec.ir/
mailto:kgoudarzi@yu.ac.ir
mailto:kgoudarzi@yu.ac.ir
www.SID.ir

550395 Y95 9153V98 )930bb da)

L39S 220 Saol s 09 £ yugSine LT 3l 0 3lisiwl L 6 posly Lo Gale olaa oloa (orbuslish

g 28y wiojld ad, 5 slaby ;N0 b anslie ;o gy (nl 3l 0
Lol 1053 50 (2Ll £33l 5 005 (5 S wuze

5 xS ol aedd jslaie a4y (g0l Dlalllas alidS gla b 5o
5 525 2007 Jlo ) <l ot plodl LusSne 5T 51 ooliad U tolam
00,5 o 1, Ll JU! alobee 1o slocgz Lbs, 5l eslital b o Kan
55,5 oolizd S5 e S ig) g, 5 o sl e sl
4 99l 2009 Jlo ;o 1,35 sles (5ol olKiws 5l oolaxwl L [14]
ool b e 9 W05l cawdy 1) Bale jd o Lod ma3e5 o) Sa ol jor
L@l sd Silm calbe s (riais ol oSl S sl )
BT 51 solitd b o Sen 5 ugsls 2010 o o [15] wiaj cyeass
Gule ool Lo o plial h pod )0 1) (e 5 (WU (pleS esSae
Slp g WS alre DSl — Sy gy 5l eslinel b slailgal
55 T16] w53,5 ool £l s g, J e s 55 Lod i
iaid sagle (Sl el epat 0 ead el (LS olillas
Sl ol olilit ke 4 Swl Sl o5 aas e ol
3 el a3 el g yend (Sl SBle ohgh (e sl
ol 5l @0 lolS wsSne > JUil s, 2l g 4 i
P rinld Ble Sil> Lol el @lp b oddl sl s
el 0 o0l LS 3 (oSealpo

Lo Oy -2
slos a5 wib oo o L=1 Job b (gom G (6 poudy casdllas 050 dsiin
320 5296 55 4 ol 5 lol slao,lsss jo Led 5 (slS 296 T ayl
A5 e sSnn i o 3] i ol o 455,5 Ja 5 Ll
5l g3 5 usSan Aline sl syark pod lad 5 xdeis
Syg0 yorky olst Clond Jo il S g i 95 5 g

ool 00 05,1 1 Jodzr 10 oy

gm0 aR> (SS9 -3
Py 8 Gom S oo Job yo Led gass oy 6l 8551 45lge
Sgdse ol (D) aal,y b Calisie lagle; ;o ko 53 pimis

oT
pc E = —Vqcond — Vrad @
1) adafy o a8
d oT

Vqcond = a (_k a) @
Vqraa = ka(41ly(7,8) — G) <

41T
G = j 1(Q)dQ @)

Qi=o
s

5 eaS iy 5 3l wdle b S (sl Vot Ul alsbes

sl 333 O yg0 48 Sy 40 g T CoBge

[17] 555 5 Sl o5 il olo> 1 Jgor
Table 1 Thermal properties of zirconia ceramic foam [17]

k(W/m/K) B w p Cp
(T=296-350K) (1/m) (1/m) (kg/m*) (I/kgK)

0.258 324 0.29 966 451

7 Radiative transfer equation
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Fig. 1 thealgorithm for solution of energy equation
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Table 2 compares the estimated values with the actual values in single
sensor and two sensors
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