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[Tl TO LETAAALKO TTOHOAO g EVALVNG
noptoc poc paivetal Puyxpotepo amo
TNV MopTa;

Mevtric Mwpyoc?, MrpkoBitc Stépavoct, Mpdvioc Baoidsoct, Stauérov Eupavouéial, Mavaywwtng
AnuntpLadng 2, Aoumpvr Nanatoipmna

11° Mepauatikd SyoAesio Maverniotnuiov ASnvwv, AShva, EAAada
2 @uotkdg, 1° Melpauatiko SyoAeio Mavenotnuiov Adnvav, Adrva, EAAada

NepiAnyn

Y& auth TNV gpyacia Ba anavtiooUE OTO EPWTNHA YIATL OTAV OKOUUTIAE TO LETOAALKO TIOUOAO
pLag EVALVNC OPTAG ALoBAVOLOOTE OTL £XEL ULIKPOTEPN BEPUOKPACLO OO TNV MOPTA, TTAPOTL KAL TA
600 cwpata £xouv tnV dla Beppokpaocia (tou meplBaiiovtog). Oa eppunvelooupE autd To
dALVOUEVO [E TOUG VOUOUC TNG GUGCLKAC. ApXLKA Ba SLEpEUVICOULE TOUC TTAPAYOVTEC QO TOUG
omnoloug e€aptdatal n Beppokpacia 6 mou anoktd n enidpadvela emadng Suo cwpdtwy A Kot B
Sladopetikng Bepuokpaocioag BA kot 8B. AAoMOLWVTAG T YEWUETPLA TOU TIPOBANLATOC Kall
ouvdualovtag Toug VOUOUG TN Oepuidopetpiag kat Tou Fourier yia tn Stadoon tng Beppodtnta
Bpiokoupe ot n Bepuokpacia emadnc 01 Sidetat ard t oxéon: ((6_A +6_B - A))/(1+A) [1].HA
elval pua otaBepd mou e€aptatal amo TG BepULKES LOLOTNTEC TwV Suo UALKWV Kal BA>0B. Itn
ouvexela Slepeuvoupe Ty [1] yia Stadopa UALKA.

NEEELC KAELOLA

Bepuikn aywylpotnta, Bepuidopetpia, eldikr Oepudtnta, cuvteheotng Beputkng Staxuong, mMAakidila
npootaciog Slaotnuonioiwy

EIZATQrH

‘Eva dalvopevo tng KaBnUePVAG LaG EUMELPLAC €lval OTL OTOV OKOUUTAUE €va LETAAALKO TTOUOAO
Kot éva E0Avo tne i6log Bepuokpacioc aloBavopaoTe OTL TO HETAAALKO TIOUOAO £XEL ULKPOTEPN
Beppuokpacia (gival Ppuyxpdtepo) amd to EVAWVO. Nwg Oa propoloope va e€nynooupe To GALVOUEVO
pe tn Pondeta tng emotAung; Nvwpiloupe otL n aicbnon tou Leotol 1) Tou KPUOU CUVSEETAL KUPLWG
LUE TO TOCO TNG OepudTNTOC TOU METADEPETAL QMO TO QVILKEMEVO I TIPOC TO QVTIKEIUEVO OfF
OPLOPEVO XPOVLKO SLAoTNUO KOl OXL UE TNV BeploKkpaoia TOU AVIIKELUEVOU LE TO OTOLO EPXOMOOTE
oe enadn (N. Avtwviou, M. AnuntPLAdng K.A.). Mo va amavifooUKE OTo gpwTnua Ba MpPEMeL va
OUVSUAOOUE TO VOUO yla Tnv dlddoon tng BepuotTnTA KAl TO VOUO TnG Bepuibopetplag ya tnv

anoppodnaon r KMo BepULKNG EVEPYELAG. Oa AmAOTOLCOUE TO TPOBANUA £TOL WOTE VO
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UropoUpe va To AUCOUMPE HE T XPNon tTwv pabnuatikwyv tou lupvaciou. Mag evlladépet va
BpoUue TOUC MAPAYOVIEG OO TOUG omoloug enmnpedletal n Beppokpacia otnv emudpavela enadng
600 mapoaAAnAsTunédwy SLadopeTIknG apxlkng Beppokpaciog kal oxL n mpoPAedn NS akplpolg
TLUAG TNG.

MNpoBAnuata Bepuikig aywylpotntog (dtadoong tng Bepulkng evépyelag) €xouv AuBel amo tnv
gnoyn tou Fourier (1768-1830) (Fourier,1822).

OEQPHTIKO MONTEAO TOY NPOBAHMATOZ

NOpoGg Bgp LKA yWYLHOTNTOG

Oewpoupe OtL BepudtnTa petadepetal anod Tnv endavela E; epfadol A Beppokpaociag 6; mpog tnv
empavela E, Bepuokpaciag 6, (otnv katevBuvon xx') pe 6:>0;. TupBoAiloupe TO OGO TNG
BeppotnTag mou petadépetal ano tnv enipavela E; otnv E; pe Q. (elkova 1). Av petaft twv E; kat E;
UTIAPXOUV OTEPEA CWUATA, 1 UYPA N agpla ou Sev Kwvouvtal, ToTe n Beppotnta Q (os Joules) mou
peTadEpeTal Katd tnv KatelBuvon xx' og unkog L kat and Statopn eppadou A os Xpovikd Sldotnua
At 5i6eTal ano ) oxéon:

4 0,-0
At_-QA =k- ( 1L_l) (1) (Hugh D. Young, 1994)

H oxéon (1) amoteAel otNV MPAYUATIKOTNTO TOV OPLOMO TOU CUVTEAEOTH BEPULKAC aywyluotnTag k
TOU UAIKOU pECW TOU oTtoiou petadEpetal n Bepuotnra.

Nopog Ospuidopcetpiag
M’
ANTIKEIMENO 1 ANTIKEIMENO 2 02
o1

Ewkova 1 NOpog Bep ULk g aywyLLoTnTag

O vopog tng Bepuibopetpiag meplypddel Tn ox£on mou ouvdéel T LeTaBoAr] tng Bepuokpaciog evog
CWUOTOG UE TO Tood TG OepdTNTOC TTOU HETAPEPETAL OE AUTO H A AUTO.
Q=m-c-AD (2) (Avtwviou k.a, 2011)

Npoosyyiosig — Napadoxég

Apxlkd Oa umoloyicoupe TO TMOOd TNG BepuoTNTAC TOU peTadEpPeTal amo To TepLBAAAov
Bepuokpaciog B MPog To E0WTEPLKO VOGS KUBOU aKUAG MAKOUG L Kat apxLkng Bepuokpaoiog Bypywy -
Ytn ouveéxela Oa mpooSlopicoupe tnv Beppokpaacia otnv onoila GpTAVEL TO ECWTEPLKO Tou (KEVTpo) ot
Xpovo T. (Mnoupxa, k.a,2013).

o [0 AOyoug armAomoinong tou poviéAou Bewpoupe OtL 0 KUPOC amoteAsital amd €va OUOLOYEVEC
UALKO, HE TtukvoTnta p, £l6IKA Bepuotnta ¢ kat cuvteheotr) Bepuikng aywytpotntag k.
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. OewpolE OTL N BePUOTNTA UETAPEPETAL TIPOG TO ECWTEPLKO Kal
amo Ti¢ €€L £6peg Tou KUBOU.

Awddoon BeppdTnTog 0TO EOWTEPLKO KUBOU/HeTaBOAR TG OEPLOKPAGIAG GTO ECWTEPLKO TOU

TomoBetou e Tov KUBo o€ TepParlov otabepn Beppokpaciog Br> Oupys. TOTE BeppotnTa Q
peTadEpeTal and to TEePBAAAOV OTO €0WTEPIKO TOU KUPBou. Ze Xpovo T n Bepuokpaocia oto
£0WTEPLKO TOU KUPBoU aufavetal Kal GpTAavel 0To KEVIPO TOU TNV TIUn 6. H Bepuodtnta 010 E0WTEPIKO
TOU KUBOU, HeTAPEPETAL PUE TO UNXOVLOUO TNG BEPULKAG OYWYLLOTNTOG TIOU TEPLYPADETAL Ao T
oxéon (1). H Bepudtnta Q petadépetal amno to nepBAANOV TPOG TO ECWTEPLKO Tou KUBOU Kal amo
TI 6 €6peg Tou. H petadopd tng BepudtnTag amo Tig 6 €5peg Tou KUPBOU ylvetal Pe TOV HNXAVIOUO
riou niepypddou e otnv wova 1 kat ebappodlovpe tnv e€lowon (1) yia Tic 6 £8pec pe A=L? kot yla
unkog L/2. (swkova 2)

Ewkova 2 Aladoon BepudTNTAG 0TO E0WTEPLKO VOGS KUBOU akung L

Enopévwe n e€lowon yla v Beppotnta Q mou petadépetal anod 1o nepPailov Tou KUBoU Pog To
E0WTEPLKO SideTaL oo TN oXéon:

Q=6-AQ,énouAQ=k-(g“E‘E’)-A-r

2

Enouévwg:

Q=6-k-<9n£_9>-L2-r AQ0=12-k-Or—6)-L-t (3)

2

Edapuoloupe 10 vopo tnGg Beputbopetpiag kot tnv umoBeson 1 OtL 6Ao¢ o KUPBOG OmEKTNOE
Bepuokpaoia lon pe tn Beppokpacia tou meptParlovioc. Etol mpokUmTEL:

Q=M-c- (0, - eap)(ucr'] ) 4)
Yuvbudlovtag T ox€oelc (3), (4) kot Abvovtag wg mpog T, KATAANYOU LE:

= () () (o e
“\12) \k-L 0, —0

Il OV QVTLKOTOOTHOOUE TNV pala pe tn BonBeta tng mukvotntag Ba €XoUpe:

1
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T‘(12) <(k) L) < 0, —0 ®

for Open Science
AnAadn o xpovog mou amoatteitol yio va avéBel n Beppokpacia oto KEVTPO Tou KUBOU ot pla
OpLOMEVN TIUN, €€apTaTal:

® ATtO TV apXtkn (Bopyxs), TEAKN (B) Beppokpacia Tou kévipou Tou KUPBoU Kat tn Beppokpacio Tou
nieptBarlovtog Oy

¢ AlO TNV moooTnTo: a = % n omola eival pia amd tg Paocikég BeplodUCIKEG TTOCOTNTEG Kall
ovopaletal Thermal diffusivity (@epukn Stdxuon ) (Hugh D. Young, 1994). H ¢pucoikr onpacia tou
o elval ot ekdpalel TNV kavotnta (k) evog UALKOU va PeTadidel tnv BepuotnTa WG MPOG TNV
LKAVOTNTA TOU va cUCOWPEVEL BepULk evépyela (o - ¢). AUt n TTOCOTNTA €ival XOPOKTNPLOTIKO
ToU UALKOU ard To omoio amoteAeital o kKUBoc.

® 3TN Mepinmtwon pag Exoupe Bewpriostl KUPBO omoOTE MPOEKUYPE EVAG OUVTEAECTHG 1—12 Av eixape éva
owpo o€ oxnua odaipag, TOTe autog o ouvieAeotng Ba ntav ioog pe = AnAadn, o cuvteAeoTn¢
0QUTOC E€QPTATOL OO T YEWHETPLIKA XOPAKTNPLOTIKA TOU OXUOTOG, LECW TOU omoilou Stadidetal n
Bepuotnta.

® ATO TI¢ StaotdoeLg tou KUPou (givat avdAoyeg tou L2).

Avtiotolxo mpoPAnua €xel erthuBel amo ((Charles D. H. Williams), omou avti kKOBou €oupe pLa
odaipa pe aktiva R=L, xwpig tTnv undBeon 1. OnodTE yla tov Xpovo Tou Xpelaletal yia va ¢pOAceL n
Bepuokpacia oto kKEvipo TG odalpag, LEXPL TNV TUA B, Tpogku e n oxéon:

1 p-c Oupyucy — On
=_.2 Z.12.0 (0,76-L) 6
T Tk " o-o. ) ©

Napayovteg mou ennpedlouv tnv petadopd Bepudtntag Kal tn Oepprokpacio oTo ECWTEPLKO EVOG
OLVTIKELUEVOU

levikelovtag TG oxeoels (5), (6) umopoupe va molpe OTL 0 Xpdvoc Tou amatteital yla va ¢OdAceL n
Bepuokpacio 0To ECWTEPLKO EVOG CWHATOC OE ULA CUYKEKPLUEVN T Sidetal amod tn oxéon:

LZ
T=Yew ; ' f(grn Gap)(tmi: 9) (7)

otaBepd ToOU TPOKUTITEL Ao Ta
AnAadn o xpdvoc T e€aptatal ano 4 mapAYOVTESG : Hia aplOUNTLKA

VEWUETPLKA XOAPAKTNPLOTIKA TOU CWHATOC (YEW), HLOL oLUVAPTNON APXLKAC, TEALKAC OepoKkpaaiag Kot
Beppokpaciog mepBarrovtog (f (Br, Bapy , ©), TNV amootaon L mouv Sieloduel n Bepuotnta oto

, . . , . k ,
ECWTEPLKO TOU QOVTLKELEVOU, TO ocuvteleotn Bepuikng Swaxuong (a = E) TOU QVTLKELUEVOU, O

omolog e€apTatal amno To XapaKTNPLOTLKA TOU UALKOU, aro To omnolo eival GTLaYUEVO TO VIIKEEVO.

1
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Ektipnon tn¢ Beppokpaociog otnv enipavela enadrng 6Uo avtlkelpévwy 1 Kat 2 pe SLadopeTIKES
0epHODUOIKEG LOLOTNTEG Kal APXLKEG OEpLOKPAOLEC.

Oewpoupe ta avtikeipeva 1 kal 2 oe enadn. To aviikeipevo 1 €xel Bepuokpacio 81 kal to 2 6, pe
0:>0,. 'Yotepa amd xpovo T to onuelo enadng amoktd Bepuokpacia B (Beppotnta petadpetal
MEOw Tou onueiou emadnc amd to 1 oto 2 Adyw tng dadopdc Bepuokpaciag HETALU TOUG) Ue
08:>6>0,. Ovoudloupe a1 0 ouvteleotr Bepuikig dldxuong tou UALKOU Tou avtikelpevou 1 (aq =

kl J J . . ’ kz
e ) Kal oz Tov ouvteAeot Beputkig 61axuong Tou UALKOU TOU VTIKELPEVOU 2 (a, = o ).
1°C1 2°C2

YroB£tovtag ot Ta Suo avilkelpeva £xouv TV L&ila yewpetpia tote anod tnv (7) mpokUmTeL:

L% L,?

o @ ©
Jtov 610 Xpovo n Bepuikn evépyela ayetal amo to 1 eattiag tng dtadopdg Bepuokpaoiag (6:-8) kat
petadEpetal oto avrtikeipevo 2, e Baon ™ dtadopd Bepuokpaaciag (6-62). YmoBEtoupe 6tL OAN N
BeplIKn eVvEpyEla TIOU AYETOL OO TO QVTIKE(HEVO 1 oTn HoOvAdo Tou XPOVOU Kol ava povada

emupavelag peTadEpeTal oto UALKO 2, SnA.

AQq AQ; . , .
—_— = K 1 K .
TYRTIR oL amo tn oxéon (1) mpokuTtel

kl.M:kZ.

Ly

-0,
Ly

0170 kp Ly
(9) A 0-0, kg L,

(10)
Yuvbudloupe tn ox£on (8) kat tn oxéon (10) Kal EXOUpE:

0,—0 k a
1 =_2. |2 (11)

yla va 5leukoAUVoUpE TLG TTPAEL; OVOUAToUpE A1 TN pita otnv efiowon (11) 6nAadny Ay, =

k a , , ; ky pyc
2. |2 g uTikaBLoTOVTOC T a1, 0 BPIOKOUPE VI To Ay = [|-202°2
k1 / kypy-cy

az
AUvoupe tnv (11) wg npog 6 omndte Bpiokoupe OtL

_91+92'A2/1

12
1+ Az 12)

2YMMNEPAZMATA

AT tn oxéon (12) cuumepaivoups OtL n Bepuokpacia B mou amoktd n emupavela emodng duo
UALKwV e€aptdtal amod Ti¢ Beppokpacieg Twv UAKwV aAAG Kal amd tng Bepuikeg LOLOTNTEG TWV
UALKWV oo ta onola amoteAouvTal.

Ag Solpe twpa we pe tn BonBela tng oxéong (12) umopolpe va €EnynooupE ylati To XElHwvVA
OKOUUTIWVTOG TO XEPL HAG OTO OLEEPEVIO XEPOUAL TNC OPTAC TO aloBavopacte KpUo evw To EUALVO
leotd. Evw to Kalokaipt avtiBeto SnAadn to odepévio mopoAo pag daivetal {eoto evw To EUALVO
6pooepod.
1
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Tov xewwva n Beppokpaocia tou meplBailovtog sival xapnAn, £o0tw 15°C omote 1o oldepivio Kol
EUALVO XepOUAL €xouv Tnv (6la. To XépL pag €xel Oeppokpacia 37°C. e aUTH TNV MEPLMTWON TO UALKO
1 eivat To SAKTUAO HaG KOL TO UALKO 2 €lval TO XEPOUAL TNG OPTAG,.

MINAKAZ 1: ©EPMOQYZIKEZ IAIOTHTEZ AIAQOPQN YAIKQN
KEPOULKA
XépL (LoTog) olbepo €UAo
mAakiSla
p (kg/m3) 1100 7870 600 2000
c (J/(°C-Kg) 3470 470 1800 0,39
k W/(m-°C) 0,61 73 0,12 1
p-c-k 2,3E+06 2,7E+08 1,3E+05 7,8E+02

XpNOLUOTIOLWVTAG TIG TIHEG amod tov Tivaka 1 kat tn oxéon (12), umoAoyiloupue tnv Bepuokpacia
otnv empavela emadnc XEPLOU—TIOLOAOU ToV XElpwva Ue Beppokpacio meptBailovtog 5°C Kal To
kohokaipt pe Beppokpacia meptBdariovtog 55 °C yla oldepévio MOUOAO Kal EUALVO TIOUOAO Kal Th
Bepuokpacoia Tou xeplov 37 °C.

MNINAKAZ 2: YNOAOIZMOZ OEPMOKPAZIQN ENADHZ

OEPMOKPAZIA

XEPI-ZYAINO MOMOAO
MEPIBAAAONTO2

XEPI-ZIAEPENIO MOMOAO

°C °C
°C
55 40 53
5 31 8

ATIO TIG TWMEC TOU TtivaKka 2 mapatneoUpe OtL n Beppokpacia emadnic xeptol EVAOU ival Kovtd otn
Bepuokpacia tou xeplov, £toL To EUAO TO Xelpwva pog daivetal (eotd (peyaAltepn Bepuokpacia
and 1o MePPAAlov) Kal To Kalokaipt Spoocepd (Uikpotepn Bepuokpacia amd to meptBailov).
Avtiotolya yla 10 HETAAALKO TOHOAO BAémoupe OTL n Bepuokpaocia emadnic eival Kovtd otn
Bepuokpacia Tou meptBarlovrog SnA. Tov xelpwva pag daivetat Puxpod (Ukpr Bepuokpacia) kat To
Kohokaipt {eotd (neydln Beppokpacia).
1
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2T ouvéxela BETOUUE TA pwTAMATA: a) glval SuvaTOV Vo AKOUUTIOOUUE £Val KEPAULKO TIAAKISLO
Bepuokpaciag 300 °C xwpic va kaouue; YroAoyiloupe tnv Beppokpacia otnv emidavela enadrg Tou
mAakiSiou Kal Tou xeploU Kot mpokumtel 42 °C. AnAadn UMmopoUpe Vo AKOUUTIOOUHE £val KAUTO
KEPAULKO TTAAKISLO YWPLE v KAOUUE.

B) MmopoUpue va mpoduAGEOUUE TO TIEPLEXOLEVO EVOG OLOEPEVIOU Soxelou amo TIg oAU uPnAEg
Bepuokpacieg otav auto Ppebel oe meplBdAAov pe oAU uPnAég Bepuokpaoieg, mavw amod 800 °C.
Nat, av kaAUoupe TNV emipavela Tou He Kepapkd mAakidia. Eotw otL to Soxelo Bploketal oe
nieptBaAlov 800 °C, urmtoAoyiloupe thv Bepuokpacia Tou avantiooeTal oTnV embAveLd ETTAGC TWV
mAaklSiwv Kal tou oldrpou, otav n Bepupokpaocia Tou emikpatel oto sowteplko eival 30 °C,
Bpilokoupe OtL n Beppokpacia otnv emidpavela emadng sival 31 °C, SnA. TOAU KOVTA O€ AUTH TOU
£0WTEPLKOU oTo Soxelo. Me avtioTol o TPOTOo YiveTal Kol N BEpULKN) TPOOTACIO TOU E0WTEPLKOU TWV
Slaotnukwv Aewdopeiwv kaBOTL ol Beppokpaaieg mou avamtuooovtal Katd n SLapKeLa tTnNg Kivnong
otnv atpoodalpa ival oAU HeyAAEG.
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