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Mo v ohokAnpwon T@v cmovdwv pov, oto T.E.I. Oeooariog, [Tapdptnpa Kapditcag
oto Tuqpa Xyedroopot kot Texyvoroyiag EVAov & Ermimiov cuvéta&o tnv mopodco TTuylok
gpyacia. To Bépa g mTvyokng pov epyaciog eivar: Y Usy Us UUs s e e U ay Uq
igloo®i), 6 o cosdicoyesage qy 3 Uz Us g Uy guViis g Bdgla Us
UUcs3sasoald 3 .Ukpért salbdolgiofiththmBeovektipard tov E0Aov mg

TPOTN VAN Yoo KAOe €100VG KATOOKELT] VIAPYOLY KOl KATOW0, OVETIOOUNTA YOLPOKTPLOTIKA
OV 0QEIAOVTAL GTO YEYOVOG OTL TPOKELTOL Y10, TPOIOV PLOAOYIKAOV dlepyacidV Kot Oyl yio
teyvNTd - Propnyavikd onuovpynuo. ‘Eva amd to avemBounto yopoKInploTiKE mov

eppaviCoviotl 6€ aVTO €ival 0 HETUYPOUATIGHLOG TOV OO TNV LIEPUDOT NALOKT] OKTIVOBOALa.

H vavoteyvoroyia eivar pio véa mpoc€yyion yoo TV Kotovonomn Kot TV GpTio yvaon
TOV 0THTOV TG VANG o€ VOVOKAMpoka: €vo vavouetpo (€éva S16EKATOUUVPLOGTO TOL
HETPOL) givar TO PNKOG VOGS LIKPOD Lopiov. ZTo eminedo avtd AmoKOAOTTOVTIOL OLOPOPETIKES
Kol GUYVE KOTAMANKTIKEG 1010TNTEG NG VANG Kot givol dvsdidkpita Ta Opla HETAED TV

KAOEPOUEVOV ETGTNUAOV KOL TEYVIKOV KAAOMV.

2KOTOC NG MOPOVGOS TTVYLOKNG epyaciag Mrav va efetdost v emidpaocrn ypHons
TEGGAPMV VEOV TEYVOLOYIDV GKELAGUATOV VavoTeXvorloyiag Yo v peimon N v eEdieym

TOV YPOUATIKOV 0ALOYDV QLGIKOV KOl TPOTOTOMUEVOL ELAOV.

Ta dvo €ldn PuowoH ELAOL OV YPNGLOTOMONKOY GTO TEPAUATO TAV TEVKY, EAATN
Kot tpomomompévo Evio ThermoWood, PlatoWood ko KebonyWood. H epappoyn tov vémv

TEXVOAOYLOV CKELVOGUATOV glye oav amotéleoua T BEATIOON TOV OELYUATOV GTIG YPOUOTIKES

oAhayég petd amd 9 kot 10 unveg ékbeong otig EAMNVIKEG KMUOTIKEG GLVONKEG KOl KUPIMGC

otV NAoK oKtivoBolia.

Me v mpo®Onom TV VOVOTEXVOAOYI®DV, KOWVOTOUOL OVOPYOVOL VOVO TOPAyOVTES
UTAOKAPIGLOTOS TG LTEPLDOOVS OKTIVOROAI0G GUVOETOVV o TOAAG VTOGYOUEVT TEXVOAOYIOL.
Ta mpoidvto vavoteyvorloyiag OMHovPYODV TPOCTATEVTIKE GIALL GTO VTOGTPOUA TOV ELAOV.
H oA emukcdAvym 100 VTOGTPOUOTOC UE HEPIKES EKATOVIAOEG VOVOLETPO PLALL TPOGPEPEL
TPOCTUGIO EVAVTL TNG VITEPIDOOVS aKTIVOPOAING 6T dopIKE GuoTATIKA TOV VA0V (KuTTapivn,

Ayvivn, nuIKLTTapiveq).
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AKgeUypstUaUd

®a NBela va evyaploTHCHO TOVG KadNyNTEG Tov TUNHaTOg Ap. T'edpylo Mavtdvn, Ap.
Xoaparapmo Avkidn kot I'epdoipo Mmobo yia tnv moAvTun fonbetd Tovug 6N dnpovpyio Kot
TNV OAOKANP®OY OVTAG TNG TTLYOKNG epyacioc kKobmd¢ emiong kol OAO0 TO EKTOUOELTIKO
TPOCMOTIKO TOV TUNUOTOS YO TIG YVAGEIS TOV HOL TPOCEPEPAY OAO OVTA TO YPOVIL TOV
omovd®V Hov. Akoua 0EA® vo  EVYOPICTAC® KOL TNV OIKOYEVEWL HOL 7OV LoV

cuumopactdinike dAa ovTd Ta XPOVIa TV cTovddV pov oto T.E.L
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To &0Ao cvykevipdvel TOALA 0EOAOYO YOPOKTNPIOTIKG TO. Ooiol TO KaBloTovV €va
povadikd Kot vaepmoAVTIHO VAKS. 'Exel maiel poho oty avamtuén TV TOAMTIGU®V Yo
YALAOEG YpoVia. BOa fTay SVGKOAO Vo PAVTAGTOVHE TV {on pog po pépa xwpic to Evro. O
avBpwmog avayvaopioe TV a&io Tov amd To TPMOTO XPOVIL, TNG ONUIOVPYING TOL Kot dpyLoe Vo
t0 alomotel yuoo v Pertioon tov cvvOnkov emPiwong tov. v apyn To a&loToloVoE,
yopic kdmola Wwitepn katepyacio, oe ypNnoelg mov onuepa Bo yapaxtnpilape amiég M
TpOTdyoveG. Me v mhpodo Tov ¥pdvev, OHmc, ot eEeAiEelg Kot PEATIDGELS TOV EMTEVYONKOV
OTIG TEXVIKEG KO TO PECH KOTEPYOSIOG, £0MOOV TO amopoitnTa pEGH Yo TNV avénomn kot
Bedtioon Tov duvatotitev a&lomoinong tov. Akoua kot EOA0 HIKP®OV S106TAGEMY 1 KAKNG
TOLOTNTOG TTOV TOAAOTEPA OEV AEIOTOIOVTOV N ¥PNOIHEVE UOVO Yoo Ko TOPO UITOPEL Vol
ypnowonomBel cav mpdT VAN Yoo TV Topaywyn mpoidviov vyming afilag. Ymapyouvv
péAioto ToAAG mpoidvta To. omoiot ov Kot mopdyovior omd EVAO, M EUGAVICT) TOLG OV
VTOONA®VEL KAOOAOV TNV TPOEAEVGT| TOVG. TNUEPO, TOPOAO TOL 1) TEYVOLOYi £XEL TETVYEL TNV
AVATTUEN KOl TOAADV GAA®V OVTOY®VIGTIKOV DAIK®V, To EOA0 e&akolovbel va dtatnpel v
a&io Tov oTIC TAPASOGLOKES EQAPLOYES TOV, AALY KOt EMTALOV, LE TNV GLVEXT ELEAVIOT) VEOV
Tpoidvtwv EVAov, moAlamAacialovtal ot dvvaTdtnTeg Ypnoomoinong tov (Mrapumodtng

2002).

AvTd opeileTon 6TOL LOVOOIKA TAEOVEKTILOTO TTOV £XEL GE GVYKPLON KE TO GALQ SOUIKA

VAKA:

=

Elvar avoavedoipo, puoikd opyavikd LAKO.

Elvar aisOnticd acvvoydvieto, pe peydin mowiiio ypopudtmv, veng, oxediaong.
Aivel aicOnua Leotacidg oty agr| Kot 6Ty 0paon.

‘Exet peydin pmyovikn avtoyr o€ oyéon pe to fapog tov.

Etvon povotikd oty Oeppdtmro Kot tov nAEKTpIoUo.

"Exet kaAég axovotikég 1010t teC.

H xatepyaocio tov yivetat pe pikpn KoTovOA®OT| EVEPYELNG.

Eivar gvkoAn 1 6vvdeon tov.

Agv pomaivel to mepiBdAlov.

= =4 4 -4 -4 -4 -5 -2 -

Etvon 1o mo eilk6 oto mepifdArov dopkd vAKO.

eAbBOQ
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"Exovpe pabet Spmg 6Tt mopovctdlet kot OpioHEVO LELOVEKTNILOTOL.

Q¢  Proroykd mpoidv, éxer petafint) Soun Kot 1 TOWOTNTO TOL emnpedletor amd
KAnpovopkovg mapdyovteg, aAld kol and 1o mepariov mov to mepiaiiel. Etvar axdpo
YVOOTO 0TL TO EVA0 LETOPALEL TIG SUGTACELG TOV UE TNV UETAPOAN TNG TEPILEXOLEVNC VYPACTOG
Tov Kot O6tL T0 EVAO amocvvtifetar, koiyeTon Ko vroPabuilere amd tov Mo. Ot avBpwmot
EKHETOAEDTNKAY TIG BeTKéG 1010TNTEG TOV Ko Epabav emiong va a&lomotovv Tig advvaypieg
TOV. XNV apyaio Appikn okAnpawvay Tic EOAMVES AOYYES TOVG KOlyovTog Kol GOUPOKOTMVTOS
TIG dxpeg Tovg. Ot apyaiot Aryvmtiol yoplov Tovg TepaoTiong oferickovg Bpéyxovtag EOMveg
opnves. Ot Bikivykg éxaryav 1o eE0TEpIKO TMV OKAPOV TOVG Y10 VO TO. KAVOLV aVOEKTIKA GTO
vepd Kot TV eoTId. Me v Pondeia g emothung tov VAoV €ytvav KatavonTtoi ot
Tapdyovteg mov emnpedlovv TIC WOOTNTEG TOL Kol avakoAveOnkav tpomol Peltimong

(Mmappmovtng 2002).
1.1 3UGefh ddd Udd bsbaseo) UliaUd

Y épevva mov mpaypatoronke amd tovg Clausen et al (2010) og deiyuata votiov
TEVKOL VIO KEVOD KOTEPYOOIOG HE daomopéS 0EEBI0V TOV VAVO — Yyevdapyvpov (Nano-zno)
aglohoynOnKav yio v ovtictaor Soy®piopold TMV HETOAAKOV EVOGEMV Kol TNV VIEPLOI
(uv) mpootacia. Ovolootikd, Kopio S1GAvon dev eUEOVIGTNKE G€ OMOWONTOTE OO TO.
delypota eneEepyacpuéva e VOVO — WYELOAPYVPO GE L EPYOCTNPLOKT OOKIUN OO ®PIGHLOD
TOV UETOAMK®DV EVOGEDYV, OKOUN Kol 6TV vynAdtepn cuykpdtnon 13 kg/m3. Iap’ oo avtd
To Ogtypoto mov emeEePYOoTNKAV UE TIG VYNAEG OLYKEVIPMOOELS VAVO — WeLdapyOpou
napovciocav o€ 58-65 % ymukn peiwon petd and 12 univeg ékBeonc. H mpostacio amd v
uia. g vrepddovg (UV) aktvoPoriog petd amd 12 ufveg éxbeomng gival opotTd TPOPOUVNG
Kol otg ekteBeéveg kol un  extebeluéveg  emMQAVEIES ©E  CUYKPION UE TOV N
eneEepyacpévov detypdtov (Laptupec). To ykpldpiopa NToV ELEAVOS HEWUEVO, aKOUN KoL
av o éleyyoc mpaypotonombnke oe 6Aa ta detyparta. H enelepyacio pe o&egidio tov vévo —
YeudopyHpov Ge o cLYKEVIp®ON 2,5 % 1 Kot HeEYaADTEPN TOPEXEL OVCLOGTIKN OVTIGTOON
TNV TPocpdPNo™ vEPOL G€ o 12 unvn vraibpia £kBeom, cvykpidnke pe pn eneepyoacuévo
Kot un ektebelpévo otig kopkég ovvinkeg votio mevko. Ta amotedéopata £6ei&av OtTL TO
0&eidlo tov yevdapyvpov pmopel va ypnotpomombel glcdyovrag véeg OprovAEg EDAVOL
GLUVINPNTIKOD Y10 VO TPOGOMGOVY OVTOYN GTO PIATPAPIGHA, TNV TPOSPOPNOT VEPOD Kol TNV

uia omd v vIEEPL®ON NAaKT aktvoBoiia (UV).

SeAifrda
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———
Exposed Surface Unexposed Surface

K 9 8 H ExdkOepuéva Sokipto og vepiddn axtivoBorio (UV).

e épevva mov mpayuatomombnke amd tovg Cristea et al (2011) og vrepiddn (UV)
vavooLVOeTa ovOEKTIKA VOPOSIHAVTA EMIGTPMUATA Y10 TIC EEMTEPIKES YPNOEIS TOV EVAOV, T
omota BEATIOONKAY [E TOVG AVOPYAVOLS OTTOPPOPNTEC VTEPIOAOVG NALOKNG oKTIVOBoAiag (UV)
omwg ta vavoovvheta 0o&gidto Tov yevdapybpov kot to Oo&eido tov Titaviov. H
TPOETOLOCIO TETOL®V VAVOGUVOET®V EMCTPOUATOV EQAPUOCTNKE GE GCOVIOEG HOVPNG
epvBperdtng. Ta mopiopata g Epevvag £deiav emtayvvouevn Lovn dtaPpwons. H teyvnm
GUUTEPLPOPE YHPOVOTG TOV EMCTPOUATOV 0KOAOVONONKE amd aAAayEG TOV YPDOUATOS, TNG
YVOAASOG KOt TOV TiYoVS. MiKpooKOTIOo GhpmONg NAEKTPOVI®MV Kot LIKPOGKOTO UETAO0GNG
niektpoviov ypnowomomdnke vy va gpguvnfodv ot SacToPEG VAVOCOUOTIOIWY GE
vavoouvleta Enpd ek, H vrépubpn @acpotookomio. Fourier ypnoipomomnke yio vo
yopokmpicel T yNUIKN tpomomoinon g SwPpopévng emedvelng emotpopdtov. Ta
anoteAéopaTa mapovsiocay onuavtikn Peitioon oty vrepiddn (UV) mpootocio amd To

VOVOoLUVOETH ETIKAAVTTTIKA.

Y £épevva Tov Tpoypatonomdnke amd tovg Sahin kot Mavtavn (2010) pedetinkav ot
aAhayég xpopatog oe EOMveG empdveleg kot cvykekpéva oe Evponaikd €idn émwg mevko,
€h0To, PpOUTOLD, KOGTOVIO KOl KEPAGLA, TO Omoic Tpomomombnkay pe €va véo Yeplopd
vavooopatdiov. Ot tuég ypopatog ( CIE L*, a*, b*) kot yio tnv avapopd (udptopec) kot

v to eneEepyacuéva oetypato EOAov peretnOniov yioo kobéva and To TEVTE O1POPETIKA

eABOoa
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elon. Ta amotedéopata mapovsiocay OTL £XOVV LI OPICUEVT] OTOTEAEGUATIKOTNTA OO TNV
avTi-UV ypnolomouévn eneepyacuév) ETPAVELD, EVD Ol OPVNTIKEG GUVETELES OPEINOTAV

G€ VIEPLDOES PG TPOKAADVTAS POTOUTEIKOOOUNON.

Ot peyohbtepec PEATIOOELS EVAVTIO. GTOV OTOYPOUATIOUO Topotnpnonke oto EOAo
kepaotas. IHoapammpnOnke 0tTL 10 avti-UV GLGTOTIKO TOL YPNGILOTOMONKE GTNV KAGTOVIA
ntov oodntd Myotepo amoterespotikd (AL= -4,64) oe oxéon pe drho €idn. Paiveton 61t 10
KITpiviopa mapovctdlel GLGTNUOTIKEG TAGELS e T ovTi-UV enefepyaocpéva detypata. Qot660
N UV-oktvoPoiio epeoavifeton vo pHeTABAALEL TO KITPIVICUO TNG EMPAVEINS TOV KOVOPOPWV
€MV TEPLoGOTEPO Oomd T €10M mAaTLEUAAWV. H avti-uv enelepyoacuévn empaveln
TAOTOEVAAOD ELAOV (KOGTOVIA KOl KEPAGLA) £dMGE MEPIGGOTEPT GTIATVOTNTA OO TO OVTI-UV

enegepyacuéva Kovoeopa (TeVKo Kot EAATO).

Ot Weichelt et al (2011) perétmoav v mpoctacio Tov vavo-o&Edion Tov Yeudapydpov
®¢ éva KATAAANAO TPOCTATELTIKO Yo TNV TPOoTaGio amd TNV UV-axtivoPfoiic. Emotpdoelg
AKPLAKOD WYeLOAPYOLPOL EQUPUOCTNKAY CE gUmOTICUEVO EVAO. Emwoivppéva detyparta
extédniav og TexvnT doKun Xenon yio tovAdyiotov 1500 mpeg ko pelembnkay oe oyxéon
UE TIG OMTIKEG KO UNYOVIKES 1O10TNTES TOVG, OTMG GAAAYEC YPOUATOC (KITpiviopa) Kabmg
eniong ko oAhayéc otnv dwedvele 1 v vopoeoPwotnta. Ot eEetalopeves emKOAOWELS
napovsiocay vymAn dapdvela. To KoAdTepa AmOTEAECUATO OGOV OQOPE TIC OAAOYEG
YPOUOTOG KOl QOTEWVOTNTOG emTeEDYOnKkay Otav 1 EOMvn empdvela mpooTatedTNKE
emmpocheta pe £va cuVOLAGUO OV TTEPLElyE £vOL VOPOOIIAVTO EUTOTIGUO VA0V pE Eva E101KO
GLUVOLOGUO TPOGTATEVTIKOD NG Alyvivg TPV TNV €QOPUOYN TOL ETIKOAVTTIKOV TOL
YeLdapPyLPOV. Xg GUYKPION HE TO GUUPOTIKG SLOBEGILO. UV-TIPOGTATEVTIKA TO EPELVLLEVA
EUTOPIKA Kot avTO-TOPaoKEVALOUEVO, GE EPYOOTNPLOKT KATHOKO €101 yevdapydpov £dei&av

ONUOVTIKA VYNAOTEPT amOd00T 6TAHEPOTNTOC.

Y épevva mov mpoypatonomdnke and tovg Mohammandia et al (2013) peietinke m
avtiotaon E0AoV AeDKag EVAVTIOL GTNV OALOYT| YPOUATOS TO OTTOI0 NTOV EUTOTIGUEVO LE VAVO
o&eidlo tov yevdapydpov. Ta detypoto eUmoTIcCTNKAV LE TPES CLYKEVTIPMGELS TOV 0EEWI0V
oL Yevdapyvpov, pe 0,5, 0,75 kar 1 %, pe v pébodo Tov TAnpav Kuttapwv. Koatdmy, ta
detypota ektédnkayv oe eyt ynpavon odpketag dokiung 200, 400 kot 600 owpodv. Me v
0AOKAN PO TNG YNPOVONS € KABE 6TAO0, TO TOCO OAAAYNG YPOUOTOS UETPHONKE pe TN
APTON TOV GLGTNUATOG PAGHATOPMOTOUETPOV. Ta amoteAéspata dci&ove 6TL TO TOGO AAAOYNG
YPOUOTOG TV OEYHATOV TIov d&yTnKay enelepyacio pe 10 vévo 0&eldlo Tov yevudapydpov

Nrav Ayotepo and to un eneepyoocuéva. Kat’ eméktaon pe v avénomn e cuykEVTPmOoNG,

eADOa
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ol oAlayég pewmdnkov kot M KoAOtepn oavtiotaon mopatnpninke oto delypota wov
eneEepydoTnKay pe cuYKeEVIpAGELS 1,5 %. Qotdco pe v adénomn tov ypdvou, EpeavicTKaY

Ta delypaTo vo GKovpaivouy apyd.

K 9 o 23My enefepyacuévo deiypo (1) kou emelepyocuévo detypa (2) pe vavo-ofeidio tov
yeudapydpov cuykévipmong 1.5% petd and 600 mpeg ExOeong.

Ye épevva mov mpaypatoromnke and tovg Grekin et al (2003-2007) pelemOnke
QAAOYT) TOV XPOUATOG TNG TKOVOVOPIKNG dactkng mevkng (Pinus Sylvestris L.) pe Aopmtipeg
@Bopiopov tmov UVA-351 oe o tayeion SOKU TPOGOUOIMONG €0MTEPIKNG EkOEONG
TeMKOV ypioewv. Kukiikéc kadnuepvég exbéoeic oe pia otabepn| Beppokpacio (+20°C) ko
oyetikn vypaocio (65%) ypnowomomdnkav. Ta ypodpote ToV detyudtov petpninkay Tpelg
@Opeg TP amd Vv £KBeoT, TEPIMOV 6TO HEGO TNG GLVOMKNG TEPLOSOV £kBECNG KOl HETE TO
TEPOAG TNG GLVOMKNG TePtOdov €kBeomnc. To ypdpo petpndnke pe v péBodo  PAGUOTIKNG
avokAaotikotnroag ornd Minolta CM-2002 pe to mpodtumo Qacpotopomtopetpo D65 kot ot
petapintég ypouatog CIE L* a* b* vroloyiotnkav. To vAkd dokiung amotehodvtay amd
nepinov 500 delypata EHAov and névte empépovg meployés oty Orhavdia kot t Zovndia. Ta
amoteléoparta ociove 6t  UVA axtivoforio mpokdiese a&toonueimteg oAAayES XPMOUOTOG
1660 0T0 GOUPO OGO Kol GTO €yKAPOI0 EVA0 ZKOTGE(IKOL TELKOVL KATA TN OldpPKELD TNG
neplodov ékbeong 2000 wpav. Mo agloonpeiont avénon omv gpubfpdtnra Kot Kirpvila
Bpébnke kar oto copeod EVAO Kol 6TO gyKAPS0 ELAO GLVEREW NG VAEPLOIOLS (UV)

axtvoBoAiag.

Y& épgvovo mov mpayuatomombnke omd tovg Saha et al (2011) e&ediytnkov uv
TPOCTATEVTIKOL  EMIKOALTTIKO HE TNV TPOCHNKN TOV TOPOYOY®OV OPYOVIK®OV UV
otabeporomrtav tplalivng ota avopyava popla titaviov. O o1dyog aVTG TG HEAETNG NTOV

va kafvuotepcovy TV GAAOYN TOL YPOUATOS TOV Beppikd Tpomomompévovr EOLAOL TOV
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extélnke oe ewtepikég ocuvOnkec. Ta TPOSTATELTIKA EMIKOAVTTIKG TPOETOYUAGTNKAY GTOV
aépa oe Oepuokpacio dwpatiov. Ta emkolvmtikd dev d€ymnkav mepAUTEP® Oepuikn
enefepyacio petd TV eQappoyn Tovg o€ BepuosvaicOnta vAkd. To emKoAvTTIKA
EQUPUOCTNKAY GTO OepUIKd TPOTOTOMUEVO EVAO TTEVKOV. LTV GLVEYELD, Ol EMITAYVVOUEVEG
SOKIHES YHpavong dteénynoav pe ™ xpnom TOV ETKOAVUUEVOV KOl TOV U1 EMKOAVUUEVOV
derypdtov mevkov. H addoyn ypopotog tov EOAvVOV Jdelypdtov peAetnOnke Kot To
aroteAéopato cvykpiOnkav. Ot emikaAvmtikol avopyavor UV-amoppoentéc Titaviov kot ot
opyavikoi UV amoppoontéc dev mapéyovv wovomomtikny UV mpootacio yoo tig EOAveg
empaveteg O6tav ypnoiporotovvial Eeymptotd. Ta amoteléopata pacpatookoniog UV/IVIS
Yoo To. popta titaviov mov mpootédnkav pe to UV amoppoentn dei&ave moAd eAmidopopa
yopakmpiotikd UV mpootaciag. Qo1060, To €MTOYVVOUEVE OTOTEAECUOTO TNG OOKUUNG
yNpavens dev odnynocav oto 1010 cvumépacpa. Ta daypdupata aAlayng ypopatog dei&ave
OTL T0 TITévio ov Tpootédnke pe Ta UV amoppoentikd ETKOAVTTIKA OV €0V OMLOVTIKI
EMPPON ©TO YpoOUA TOov EOAOL OAAG M TpocHNkn evog otabepomomty NG Atyvivng
dradpapartiCel éva onuavtikd poho oty mpootacia tov EVAov évavtt otny veptddn (UV)
axtvoBoAia. Ta emkaAvmticd 0ev AelToVPYoHV ATOTEAECUATIKA 6V OgV €lval apKeETH LUKV
dedopévou 6t 10 ELAO givat £va TOPDIEG VAIKO. AgV VITAPYEL OPKETY ATOUEVOLGO TPOGTAGIN
OTNV EMPAVELD OTOV TO. EMKOALTTIKA OIAUG YEUILOVY TOLG TOPOLG UETA OO TNV EPAPLOYN
evog Aemtov e, Or XPS avalvoelg amokaAvmtovy 0Tl pe TIg Kupikés cuvOnkes n Ayvivn
vroPaduiletor n omoior 0dnyel 610 oYNUATIOUO 0EVYOVOUEVEOV TPOTOVTI®V APNVOVTOS TGM

L0l EUTAOVTIGUEVT] KUTTAPIVIKT] ETLPAVELD.
1.2¢68 641t eU Usg 3i a6g

To ypodpo Tov EOAOV 0QEIleETOL GE OPYAVIKEG OVGIEC OV VIAPYOLV UEGH GTO EVAO GE
OPIGUEVOVS YDPOLG (KEVOLS YMDPOVS, KLTTAPIKES KOoTNTeS). O1 ovsieg avtég ovopdlovot
eKyvMopata, 010tt ivor dvvatd va ekypAcBodv Kot va amopakpvvOodv amd 10 EOA0 pe vepod
N He 0VOETEPOVG N OpYaviKoUG dtohvTteS. To puotkd ypopo Tov WOV EOA0L TOKIAEL amd
Aevko (Aevkm) péxpt povpo (éBevog). Ta meprocodTepa eAAnviKd EOAo £xovv YPOUATO GE
amoOYp®oN ToL Kaotavoy. To euokd ypodpa tov EVAov yivetar okotewdtepo Otav ektebel
GTOV OTHOCOAIPIKO 0EPQ, Y1aTi 0EEWOMVOVTOL TO OpYOVIKE GuoTaTiKd Tov. Teyvnt petafoin
TOL XPOUATOS TOV EVAOL pmopel va mpaypatonombel pe d10pOPovS TPOTOVGS, OTWG A.Y. UE
driuon. H druon epappoletor kot yioo v o0AAoyn TOL QLGIKOV XPOUATOS TOL EVAOL.

(Mavtavng I'. 2004).
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I'IEYO KAPYAIA APYZ

KAPYAIA KEPAZIA KEPAZIA

K 9 a8 B dUducd ypdpa Eokov Stapdpov edav. (http://www.allumetal.gr/xuloxr.jpg).

1.21.j deose Gi GUUGd Uesg 3i aa6g

Ta ymukd cvotatikd tov EAov glvan 1 KutTapivn, N Aryvivn, N NUKLTTOPIVY Kot TA EKYVAMGHOTA.

Exyvlicpata: Eivat ovoileg aAM@atikég, apopoTikés, LOVOREPELS 1) OMYOUEPELS, AAKOAOELON
N Ko avopyaveg ovoiec. To 060010 TOVG 6Ta €101 VA0V TToKiIAAEL (2-10%), cuvnBwg 2-5%, evd
oe EOAO TpomKAOV 0DV umopet va ptdoet kot 20-25%. H ooun|, to ypdpa Kot 1 QUGIKN StdpKeLn
oV VAoV e€apTdVTAL Omd TO £100G KOL TNV TOGHTNTA TOV EKYVAICUATOV.

Avyvivn: TToAvpepég 1epaotiov Pabpod moALUEPIGHOD - VIPOPOPO & AVOEKTIKO YMUIKA Kot
Oeprkd - mov amoterel T Pacikny cvyKOAANTIKY ovcia Tov EVAov. H mapovsia g ot gvon
elvar oteva ovvoedepévn pe v kuttapivn. Aegv Bpioketon Opmg 6” OAa To pUTIKA £10M (T.). Bpva,
Aeymveg, @Okm). Av kot amotelel onuavtikd vroAswupo o€ Propmyovikés diepyoacieg (m.y.
TOPOYDYT YOPTOTOATOD KOl CaKYAp®V), 1 a&lomoinon g Atyvivng givatl moAd Teplopicuévn Kot
N €€gvpeot oIKOVOLIKOV HeBOd®V amoTeAEL LEYAAT TPOKANO).

Huucotrapiveg: Miypo copmolvpep®y ovoidv mov poall pe v kuttapivn kot tn Atyvivn
GLYKPOTOVV TO KVTTAPIKA TOYY®OHOTO TOV ELAVOV 16TdOV. H mapovsio Tovg otn @oon givol oteva
ovvoedepévn pe TV KuTTapiv) & Alyvivn. Av Kot amoTELOVV VIOAEIUUOTO GE TOAAEG SlEPYOGiEg
(m.y. moATomoinon), n a&lomoinon TOV NUIKLTTOPIVOV EIVOL TOAD TEPIOPIGUEVN.

Kvttapivn: O molvcakyopitng mov omoteAoVsE GTOWEIMON KOl OHOIOUOPPO GLGTOTIKO
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OA®V TV ELTIKOV KLTTAp®V Kot Tov ovopace cellulose (cell = kitTopo). Amotedei mepimov to

40% g opyovikng vVAng, amd 1 @otochvleon. Amotedel eONVO ToAvpEPES, KATAAANAO Yo

TaPOyWyn TPOIOVI®V, OTMC ). XopTi, TEYYNTO HETAEL, GLUVOETIKES tvec, payldv, AL, EKPNKTIKA,

TAOOTIKG, Bepvikia, vodopata, pepppaves. (Mavtavng, 2002).

122) 2691 GUsd U ' R oescUUsossid “~Uy¥YoesUU(
Ortav 1o &OGAo extibetan otig Koupikés cuvinkes (otv Vadpo) Y®PIG TPOSTATEVTIKN

emKGAVYN veioTaTol S1APoPeg OANOIOGELG YVMOTEG G KMuaTikég odlloiwoelg (weathering).

H emoedveia tov Evlov petaypopotifetor, yivetor tpoayeio, HEIOVETOL M GLVOYN NG,

ONUIOVPYOVVTOL EMPAVEINKEG PAYOODCELG OV UTopel va emektabfovv oe apketd Pabog Kot

teMka 10 EVAo dufpavetor (BAéne Ewova 4). Ot odloudoelg antég Tov EHA0V TpokaAovvTaL

amd TNV GUVETIOPAOT OAPOP®V KAUATIKOV TOpayovIov Onwsg ¢ms, vypacia (Bpoyr, yov,

K.4.), Oeppoxpacio Kot aEPaC.

K9 o M ANlowwpévo OO amd TIC Katpikég cuVONKeC.
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123K aty Uad dyURd

H nAwokn  axtivofolMa, €01kdTEPU 1) VIEPIOONG OKTIVOPOAN, TPOKOAEL POTOYNUIKES
aVTOPACES OTO YNUIKEA OLOTOTIKA TOV EVAOL TOL EKONAMVOVTIOL OTNV opyn ME

LETAYPOUOTIGUO KO GTN GUVEXELD LE OTOIKOOOUNOT| KOl EKTAVGT] TOVG,.

To 0patd GG KOl Ol VAEPUDOELS OKTIVEC TPOKOAOVV OVOIKTOTEPO 1 CKOVPOTEPO
UETOYPOUOTIOUO avAAOYQ HE TOV XPOVO EMIOPACNG TOV GMTOC Kot To €100¢ Tov EHAov. O
UETOYPOUATICUOG OPEIAETOL OE QOTOYNUIKES avTIOpaoel; (pomTofeidmon kol emOTOALGN)
KUPI®G TOV QUVOMK®OV GLGTOTIKOV ToV VA0V (ekyvAiopata kot Ayvivny). To EOAo amoppod
NV NAoKY akTivoPoAic, Kot €0IKOTEPA TO GACUE TOL OPOTOV KOl VIEPLOIOVS PwToHS. H
avénon TG EVEPYELDG TOL GLVOOEVEL TNV amoppdenon ¢ okTvoPoriag dnpovpysel
erevBepeg pileg oe O0140opeg OPACTIKEG OUAOEG TV CLOTATIKOV TOL EVAOL Ol OmOieg
gvavovtal pe to o&uydvo kot oynpatitouv vopoduvmepoleidia. Ta vrepoleidio dtuomdvTon
gOKkoAa o€ véeg eAeBepeg pileg, Tpokadlohv 0EEIOMOT TV dPACTIKMY OLAd®V GE Kapfoviiia
Kot KapPo&oiia, avopbmon SIMADV SeGU®Y, ONUIOVPYIN YPOUOPOPIKOV OUAO®V KOl TEAIKA
amowodounon Tov moivuepmv popiov. H Ayviv amoppo@d peyoditepec mocdtNTEG
aktvoPoAlag kot avoukodopeitar TayvTtepa amd TV Kuttapivn kot Tig nukvttapives. Ta
polovta.  amotkodounong meptlopfdavoov vepod, aépla (kvpiog CO2), opyoavikd o&éa,
Bavidivn, cuptvykvAkn aAdelon Kol OAYOUEPEIG EVDGELS, TOV EKTAVVOVTOL EVKOAN OO TNV
empdveln. Tov EGAov pe v Bpoyn. Exmivon tov mpoidviov amouoddunons g Atryvivng

aPnvel Tiow {veg TAOVGLEG 0€ KLTTOPIVY e YKPILOTO XPOLLOL.

H enridpaon g oaktwvoPoriog (neToypopotiopds, amokodounon) neplopiletar otnv
empaveln Tov EoAov. Tlepdupata pe texynm aktvoforios PUOIKOD EOTOG KOl VIEPIOODV
aKTVOV £0e1&av OTL 1 OKTIVOBOAID. ATOPPOPATAL LLOVOV GTNV EMPAVELL TOL EVAOL Kot Ot
TPOKAAODUEVEG OAAOIDOELS emeKTEIVOVTAL 6€ TOAD [Kpd Pabog amd v emedveo, (uéypt
0.10-0.25 mm). Makpoypovia Opme ékBeomn tov EXA0V oty VIABPO EXEL WG OTOTEAESUA TV
Bobuaio omotkoddunon Kot EKTAVGT TV GLOTATIKMV TOL TOV EKONAMVETIUL MG daPpmon (

dulAinov, 1986).
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1.3} ANqzJji ANqz) gBZAENL

Onwc avoaeépOnke, 10 ypopo stvor pion @UoIKN WO10TNTO TOV COUAT®V, 1| ool yiveTon

KaTovonT pe amdAivtn axpifela and to avOpdmivo pdtt, Opmc dev ivar duvatdv va peTpnOet.

H oaxpifelo peyébovg avtiknyng g 1010ttog avtng e€aptdrar oyt udévo amd v
axpifela 01€yepong TV OTOELAIGONTOV KVTTAP®VY TOV TOPATNPNTY, OAAE Kot ad TOV TPOTO
QOTICUOD Kol TIC cvuvOnkeg mapatypnons. 'Etotl évag mopammpntg He 6ot Ko axpipn
opaon Ba avtihapPdvetol kotd to 1010 TOG00TO TVYOV AWENCN N HElWON NG £VTAONG TOV

@mTO¢ Kot Yo o R,G ko B, mpdrypa 1o omoio 6pmg givan oyedov advvaro.

To amotéhespo cuvendc eviomileTol eKTOC TV GAAMV KOl TNV KAVOTNTO TOL POTOC Vo
dleyeipel To poTogvaicnTa KOTTOPA, MOOTE Vo YEVYNHOUV 01 coTéc deyépoelg R, G kau B

(Opoavakog, 2004).

13LY; 8 0dU0Usah e€63Uyae (Additive colour,

To mpocBetikd poviého M Tpypopatik) Bewpio (tristimulus) tov Young and
Helmbholtz, mov vroompiyfnike kot and nepdpota tov Maxwell, vmootnpilel 01 kdbe ypdpo
dnuovpyeitar amd TV avauiEn TV TPLOV TPOTEVOVIOV YPOUATOV GE TOIKIAEG avaloyieg Kot

EVTAGELC.

2T0 CULYKEKPEVO HOVTEAO, T Ypopato epgovitovior pe Paon TG TpoTOPYIKES
QUGLOTIKEG CLUVIGTAOGEG TOL KOKKIVOL, TPAGIVOL Kot UTAE Kot PacileTal o €va KOPTEGLOVO
TPIGOIACTATO GUOTNUO GLVTETAYUEVOVY. O ypoUaTikdg TOv VIOY®POS eival 0 KOBOS otV
ewKova 5 mov akoiovBei, Tov omoiov o1 TpElg Ywvieg TAV®D oTovg GEoveg elvar tor Tpia
ypopato (RGB). Ot dAdeg tpeig yovieg elvan ta ypdpoTa Kitpvo, magenta Kot cyan, Kot 6TV
apyn Tov afdvev ivar To pHovpo Kol To AoTmpo TOmoBETNUEVO GTNV MO OTTOUAKPVGUEVT

yovia amd 10 padpo.

Ot ewoveg mov avamapictoviar 6to RGB ypopotkd poviédo amotelovvror amd 3
OLOTOTIKEG €kOveG, Mo Yoo kabBe mpotapykd ypopa. O apBudg tov bits mov
ypnoonoteitol yio va avamopoactadel kabe pixel otov RGB ydpo ovopdleton pixel depth
(B&Bog pixel). Av n kéBe cvotatiky gwdva (dNAad Ol EIKOVEG TOV AVTIGTOLOVV oTa TPia
Bacwa ypopota) g RGB ewkdvag eivan pua 8- bit ewkdva, tote T pixels g RGB eikdvog

Ba. £xovv Baboc ico pe 24 bits. (Aotd M., 2011).
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Green

K 5 8 B Medotpoméc TV PACIKOY YPOUATOY KOKKIVO, TPAGIVO KOl UTAE.
132¢3 964 veUUsayY j3 vyeUUReOUy U

Ta d16popa dpyava HETPNONG TOV YPOUATOV dNpovpynnkay pe Bdon v apyn avt
g 1oodvvaung diépyeons tov R,G kot B. Emiong, pe 10 ypdvo Pertiddvovtotl 1} 0d1yovv ot
oNpovpyio SPOPETIKMV Kol TEPICCOTEPO EEEAYUEVOV OpYAVOV LETPNONG, LE OPYN TAVTAL
O TPUPOUATIKE YpoOUATOpETpO 1 ypopatopetpo  tpov  Oeyépoewv  (Tristimulus

Colorimeter).

H dwdwocio pétpnong mpaypatonoteiton 6tov pe pio ootev oktiva eotiletor &va
dokipo (cuvnBwg vd ywvio 45°) VTOYPEDVOVTOG TO AVOKAMDUEVO POG VO, TEPACEL ATO EVOV
aviyveutn pe tpio kotdAAnio ¢idtpa (éva yia kaBe axppn mocdétmra R,G ko B), mpv
mopayfel 1o TEMKO amotéAecpa. Qotdco, avth eivor Paoctkr] apyn Asrtovpyiag TOV
YPOUATOUETPOV TPLOV OEYEPCEWV, TA Oomoia otV TPAEN €xovv PBeAtiwfel e€apeTikd Kot
amoTEAOVV Eva E0YPNOTO KO PTNVO EPYOAEID GTO XEPLOL EKEIVAOV TOV EMOIOKOLV TN HETPTON
NG OPOPAS SVO UTOYPDCEWMV.

Ta vedtepa ko Bertiopéva Opyava dev ypnoomrolovv BéPata giktpa, aAld maipvouv
TIC OMOPPOPNGEIS OE OCLYKEKPUEVO UNKN kovpotoc. Emiong, oev  ypnowomolovv 1o
OVOKAQCTUETPO, OAAG TN oQaipa SAYLONG KOl  EMTLYYAVOVTAG £T0L VO OMGOLV

AMOTEAECLLATO TOV YPOUATOUETPIKDV TTapopétpov L*, a*, b* xatd CIE pe pio pétpnon.

YUVETMG, HE TO YPOUOTOUETPO givar duvatd va petpnbel pio andypoon, Gpa Kot
OLLPOPES ATOYPDOGEMY UTOPOVV Vo, ek@pacBoldv pe tovg idtovg apBuovg CIE. Qotdco, N
akpifela TV amotehecpdtov ovtov dev  Oewpeiton pEYEAN Kol TO  OTOTEAEGUOTO
Tapovctalovy apkeTd TPoPAHaTe. XopoKTnPloTikd moapdostypo etvor n aAAnieEdptnon

petalh emTevig TyNS Kot GIATpwV 1 TpokafopIGHEVOL UNKOVE KOUATOG.
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H ypnowomoinon kdbe @opd evdc mPOTLTIOL EOTICHOD (EMAOYN TV GYETIKAOV
QIATPOV/UNKOV KOpHaTog) teplopilet to anotédespa tng HETPNoNG LOVO G *avTo, YOpig Kopio
TANPOPOPIN Y10l TO ATOTEAEGATO LE TOVG AAAOVG PMTIGLOVG. X0V GLVETELN Eivar 1 advvapio
va 000el ko 1 Topoptkp] TANpoopia yio tnv vmoapén N Oyl , KAOMOE Kol Yoo TNV TocoHTNTA
™G LETAUEPTLOG.

Ta ypopotopetpo TPV OlEeyépoewv, ®oTdc0o, Ppickovv epapuoyn Kuplowg oTIg
TEPMTOOES EAEYYOL TOWOTNTOG TV amoypmcoemv. O ovykekpévog €Aeyxog Oivet
TANPOPOPIES YL TO TOGO KOl OV OlPEPEL pio. amdypmon amd GAAN moapopola, Otov
petpnBodv oe GVYKEKPIUEVO KOG KOLOTOG. To peyaldtepo TAEOVEKTNLO TOV EAEYYOL OVTOV

glva 0 YapnAO KOGTOG TOL £VOVTL TOV POGUOTOPOTOUETPOV.

To mleovéknua dpmg avtd dev 1oyvEL TAEOV, TOVANYIGTOV GTO0 Pabud mov ioyve
TAAOTEPO, UETOL TN YPNOLLOTOINGN NG oeaipag dSldyvong Kot Tn Helmorn Tov KOGTOVG

KATOGKEVTG TOV PAGLATOPOTOUETPOV, AOY® LalIKNG BLopmyavikng Tapaywyns.

Ta pacpoeoOTOUETpA Eival T Opyava EKELVO, TOL EV OMOLOVAOVOLV TIS ATTOPPOPTCELS
o€ GLYKEKPUEVA UOVO HPNAKN KOUOTOC TOV (QAGLOTOS TOV 0patov (MOTOC, oALL divouv
TANpoeopieg yia Oha ta. unKn kKOpoTog Tov. Emtpénovy, de, mapdiinio pe pio pétpnon piog
AmoOYP®ONG VO TAPOLUE OAEC TIG YPWUOATIKEG TAPAUETPOVS YO TEPLGGOTEPES TNG Miog
TPOTLTEG TTNYEG PMOTIGLOV.

‘Exovtag mAéov t yvoun kot tm ovvatdtnTo eAEYYov OAOVL TOL QAGHOTOS TNG
amoYpPOoNG, 0 EpeLVNTNG lvar og BEon Gyt LOVO va cuykpivel 600 GYedOV 1d1EC AMOYPDOGELS,
aALG Kot vo, eEAEYEEL TIC O10POPEG TOVS KATM amd 0molesdnmote cuvinkes pwticpov. To
amotéleopa givor 1 dvvoTOTNTA EVIOTIGUOV VmapEng Kot UETPNONG Tov HeYEBOLG TNG
UETOUEPLOG OTIC amoypOGeES avtés. H duvatdotra eniong avamoapaywyng piog amdypmong He

TOAD LEYAAT] aKPIPELO GUYKATOAEYETOL GTO TAEOVEKTILLOTO TOV OPYAV®V OVTAOV.

Ta pacpatopmtopeTpa eivon ta dpyava exeiva Ta omoio pHeTpovv oe kdbe onueio Tov
QAGLOTOC 0paTOD (MTOG TN Olapopomoinon mov veictator 1 déoun e®TOG, OTAV AVTO
Oépyeton (transmitted) 1| avaxidaton (reflected) and emdveio mov pmopel va v petoPdiet.

Y MEPUITAOCEIS OTIC OMOIEC Ol CLUPMVIEC TOV EVOOPEPOUEVOV TEPIAAUPAVOLY TOV
kaBopiopd kot v akpifela piog amdypwong, ONMC YIVETAL OTIC GLVOAAAYEG YaPTIOD,
VOUOUATOV, TAUCTIKOV, HEAOVOV Kol  YPOUAT®V, YPNCYOTOOVVIOL  Kupimg T

QooHOTOQMOTOUETPO avikAaons (Opeavdakoc, 2004).

SeALD a



I ¢ 1 ¢ AAUREGREE £0) %) B

133.Fi GUdeU CIELAB (1976)

[Ipodxertanr mepi evoc cLGTHUATOG OVAAOYOVL TOL cuothpatog Munsell, To omoio givot

éva TpaEovikd cVOTNUO YEOUETPIKOV GUVIETAYUEVOV LE eviaia Kot e0kn Babuovounon. H
olatagn tov Ponbdel doTE OVO TOPEUPEPEIS AMOYPDOGELS Vo £xovV OlAPOPETIKY BEom, Ommg

KoL 1) 010 popd 0VO YEITOVIKOV GNUEI®V VO TOPIGTA TV O10pOPE amoypMCEMS LETAED TOVC.

Me v ypnon 1oV ¥pouoTK®V Topaustpov L*, a*, b* (o1 omoieg pali pe ta apyd g
CIE édwoov 10 6vopa ©TO GUOTNUO), LTAPYEL GUESN OVTIANYN TPUDV  ONUOVTIKOV
YPOUATOUETPIKOV HEYEDDV, OTMG 1| POTEWVOTNTA, 1| YPOUATIKY TUKVOTNTO Kot 1) ¥potd piog

andYPWOTNC.

To ocbomua CIELAB Bociletor omyv tpypopotikn Bewple tov 1piddv Poacikdv
amoypocemv R, G, B oty onola dpmg yiveton mapadoyn vmaping ko piog emmaiéov Pacikng
AmoOYPOONG, TOL Kitptvov. Attio Yo TNV mapadoyr vapéng kat TETapTNS PUCIKNG AmodYpP®ONG
glvar  advvapio dNuovpyiag OAOV TOV AmOYPOCEMY Kol GE OAOVS TOVS TOVOLS, OTMC Kol TOV

AEVKOV, AMOKAEIGTIKA Kol LOVO amd TiG TPELS AALEG POGIKEG ATOYPDCELS.

O téooeplg avtéc PaocIkEg amoypOCES EUTAOVTICOUEVEG HE TIC «OTOYPADGES) TOL
AEVKOL KOl TOL HOVPOL Odnuovpyovdv Tpia. (ebyn amoypmoewv, kdbe &va amd ta omoia
dnuovpyet avtifeta (youyoroyikd) cvvaicHiuota (AeVKO-padpo, KOKKIVO-TPAGIvo, Kitpivo-

UTAE).

2UVENMG, oV TomofeTNBOHV AVTIOIUETPIKE O1 YLYOAOYIKA OVTIOETEG OMOYPAOGELS KAOE
Cevyoug o€ TpElg KOPTESIVOUG GEOVES, Onuovpyeitar moAl €va Tpaovikd cvoTnUo
GUVTETAYUEVOV. XTO GUOTNH 0VTO OU®G O0gv Ba vtapyovv TAEov ot mocdttes X, Y, Z, aAAd

01 £&1 fao1KEG Kot KOTOVONTEG ATOYPDGELC.

O d&ovag Aevkov-pavpov yapaktnpiletor wg déovag «hevkdtntoacy (L*), &xer kiipoko
amo 0 g 100, kon dgiyver moco povpo (0) N méco Aevkod (100) givon éva ypopa. O dEovag
KOKKIVOL-TpActvov yapaktnpiletar og dovag «kokkviopatoo» (a*), £xet kipaxo ond +100
€m¢ -100 ko deiyvel TG0 KOKKIVO (BeTIKEG TIHEG) M| TOCO TTPAGIVO (OPVNTIKES TIHES) Elval TO
YPOUO. XTNV TPOAYHOTIKOTTO 0 AEovag givol HeETaED TopeLPOV-Tpdctvov Kitpwvilovtoc. O
d&ovog xitpvov-umie yapoktnpiletor og a&ovag «kitpwicpotocy (b*), €xel kKiipoka omd
+100 ¢ -100 ko deilyvel mdoo kitpvo (Beticéc Tipég) N oo pmhe (apvnTikég TYES) eivat To
ypoOuRo. XtV mpaypoatikétnta o déovag etvar petald kitpvov KoKKviovTog-umie 100G,
Amotelécpata TV moparave sivar 0Tt Eva xpopa Oa Exel Tavtote Betikn Tiun tov L*, evd

dgv Ba pmopel va kokkwilel kot vo mpacwvilel towtdypova N wiAl vo Kitpwvilel ko vo

e AL a
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umiediCer poli (Opoavaxog, 2004). Otv cvvolkéc petaPoréc amoypdoewv (AE*) mov

opeilovtal g KAmolo xeptopd M Ao Tapdyovia vroloyilovtotl amd Tov LobnUatiKd TOmo :

AE*= 3, 206 3Az0 3Az
Omov, AL*, Aa* ka1 Ab* : ot petafoArég (mpv Kot HeTd TOV YEPIGUO) TOV YPOUOTIKDOV
mopopéTpov L*, a* ko b* avtiotoyo.
ZUUPOVA PE TOV TOPOTAVE® TOUTO, YOUNAEC TIHES TOL AE* avTioTo oV 6€ UIKPES SLopOopPES

OTOYPDGEDV.

K 9 3 f§Ardicovion ypopoticdy Stafaduicemv CIE (L*, a*, b*).

143 Uy si1udd doesUse UsUsszebeaal

Yrepuwomg axtvoBoiia UV (Ultra - Violet = Yrepuodong) ovopdletor po pkpn povo
TEPLOYN TNGS NAOKTG aKTIVOBOATNG.

Yrapyovv tpia €10 vIePIdOOVS oKTIVOPOATNG:

1 UV-A: Eivor to mo axivévvo €id0G. Av kot amoppo@dtot Aydtepo and To GTPOUOTO
NG ATHOCPUIPOS, Ol ETTTOCELS TNG OTOV AvOpAOTIVO opyovicud givar Aydtepeg amd
avtég g UV-B kot e UV-T.

1 UV-B: T'iveton moAd emikivovvn 6tav n ékbeon pog o’ owtn vrepPaivel kdmoto opia.
Mépog g névo amoppo@dtol amd TV ATUOSPULPa.

T UV-I: Eivor to mo emxivovvo €idog g vrepiddovg axtivoforiog, aArd eivar 1o
€l00¢ OV AMOPPOPATAL TEPIGGOTEPO OMO TO CTPOUATO TNG OTUOGPOIPAS, LE

AMOTEALEC O EAAYLGTO TOGOGTO TNG VO PTAVEL GTNV EMPAVELL TNG YNG.

SeEANLAD a
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K 9 8 [f.3AEwovion a8V vreptdSovg nAtokng akTvoBolig.

141K?7¢) B¢ IBAANLqQpBIE | T¢gLt?BbBst) E

H évtaon g UV-B mov @tdvel oto onueio mov Bpiokouacte, eaptdron amo:

1 Emoyn. H évtaon g UV-B givan peyoddtepn to korokaipt am' 6Tt ToV EYL®VOL.

T Qpa g nuépac. Oco o NAlog TAncidlel otov opilovia 1060 pKpOTEPN M £VIOGT TNG
Kot Kot cuvenela TO60 pKpotepog o kivovvog. H évtaon e UV-B elvan peyorvtepn
TO HEGMUEPL OO TO TTP®L M TO AdHYEL AL

1 Tewypapikd midtoc. Xtov Ionuepwwd m évtaon ¢ axtivoPfoAing sivoar mwoAD
peYaADTEPT OO OTL GTOLG TOAOVG TNG YNG.

T Ywoéperpo. Evoswktikd avagépetor 01t oe vyopetpo 1500 p. n évraon g UV-B
av&avetar kotd 20%.

1 Avtovaxiaon oty emdvela g yns. To ypaciol avtavakid povo 1o 3%, 1o vepod g
8dracoag 5%, n dupog 20% xat to y1ovi 85%.

T XOvvepa. Ta covvepa, avaroya pe To VYo Tov BpioKovtal, TNV TUKVOTNTAE TOVG KAT,
amopPPOPOVY &va TOCO0TO NG aKTvOPoAlag. Apaid M dacKopmicuéva cHVVEQQ
eppaviCouv moAd pkpn amoppodenon, mepinov 10 10%, evd to yopmAd kol povpo
GUVVEQQ OTOPPOPOVV LEXPL kot To 80%.

1 Atpoocoeapkn pbmavor. H pdmavon (aépla Kot aimpovpeve copatiow) okedaletl Kot
amoppod. (apo pewdver) ™ Oepyduevn UV-B aktvoPoria. (http://www.larissa-
dimos.gr/larissa/anakyklosh/FOREAS/aktinovolia.pdf).

SeAP® a
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H Noavoteyvohoyia oxetiletan pe v katovonon kot Tov EAeyyo e VANG o€ S1006TAoELg
1 éo¢ 100 nm, 6oL PLGIKAE PAVOLEVA EMTPETOVY TPOTOTLTES EPAPHUOYEC. AV KO KOVYETOL
TEPLGGOTEPO MG TEYVIKOG OPOG, EVTOVTOLS £XEL EMKPATNGEL Vo TepAapBdvel nv Emotiun,
Mnyavikn kou v Teyvoloyia g NoavokAipaKog Kot eUmAEKEL T QovTacia, T LETPNOT, TNV
TPOCOUOI®ON Kol TOV YEPIoUO NG VANG 6€ auTég TIC SlGTACGEIS. XTr VOVOKA{poKa, Ot
QUOIKEG, YNUIKES Kol PlOAOYIKEG O10TNTEG TOV VAIKOV OlOPEPOVV EKTANKTIKA HE TN
CUUTEPLPOPE.  TNG VANG OTOV  HOKPOKOOUO, OTmw¢ OnAadn €xovue pdber va v
avtiilapPavopacte pe tig awohnoeic pog. H Noavoteyvoroyio otoyevel axpipdg oty
KATOVONGoN VIOV TOV W0TATOV KOl 6T ONpovpyio vEmv, BEATIOUEVOV VAMKOV, GUCKEVOV

KOl GLOTNUATOV EXOVTOG MG YVMOUOVO OUTEC.

"Evag amd toug onpovtikdtepovg AdYous yio Tovg omoiovg 1 Navoteyvoroyia Exet Bpedel
OTO EMIKEVTIPO TOV €VOLLPEPOVTOG glval OTL pag PonBd va kaAlvyovpe éva LeYAAO KEVO TTOV
gyovpe omv Koatavonon g VAng. Méxpt topo, yvopilovpe opketd mpdypoto yioo To.
VTOOTOUIKG GOUATIOW OALL KOL T GUUTEPLPOPE HLEUOVOUEVOV OTOU®V Kol Hopimv pe
ovpfoin g dvowkng kou g Xnueiog. Emiong éxovpe ndbet morrdd yro tn cvumeprpopd g
VANG 6ToV HaKpOKOGHO. QQ6TOCO 1) YVOCT LOG NTOV UIKPT Yol T CUUTEPIPOPE GLGTNUATOV
atopov N Kor popiov. H Navoteyvoroyla pog emétpeye va gpufabdvovpe ce avtég Tig

0o TACELS.

‘Evoc dAAog Adyoc, eficov omuovtikdg, eivar OTL T QAIVOUEVO TNG VOVOKAILOKOG
«yeEVVOOVY» PEYAAEG TPOGOOKIES Yio EKTANKTIKEG £Qapuroyés. [a mapdderypo givor dvvarr 1

APYLITEKTOVIKT EEEOIKEVUEVOV HOPI®V ATOLO-TTPOS GTOLO.

Ocov agopd Vv wotopikr €&éMén g Noavoteyvoroyiog, 1 omapyn g wropel va
tomofetn el oe o 1oTopikt| optdio Tov peydAov Kot dopatikod voureriota guokod Richard
P. Feynman, tv omoia €&dwoe otig 29 AskepPpiov 1959 o10 €moio cvvédplo ¢
Apepkavikng ‘Evoong dvoikdv mov deEnydn oto Teyxvoroywkd Ivetitovto g Kaipdpvia,
pe titho Ymdpyet moivg yopog otov mobuéva (There’s Plenty of Room at the Bottom). Ztnv
opwAia avtr o Feynman e€etdlel tig emntdoelg mov Ba giye o evdeydpevog €Aeyyog g VANG
OTNV OTOUIKY] KAlpOKO, TPOGPAEMEL O KOADTEPO MAEKTPOVIKA UIKPOOKOMO, KOt

TPOYLOTEVETAL LEPTIKEG TTOAD TPMOTOTLTEG 10EEC TOL TTPOKAAETAY aicOnon exetvn TV emoy).

Meydior otabpoi oty avantuén g NoavoteyvoAoyiog nrav to 1981 n avakdAivyn tov

HAektpovikod Mikpookoniov Zdpwong (STM) oArd kot 1 TpdTn ONUOGIELON OV £KOVE
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AOYo vy poprokn pnyovikn pe okpifeln atoépov ond tov K. Eric Drexler. To 1985 n
avakdioyn tov eovAiepeviov kot to 1986 m avaxdivyn tov Mikpookomiov ATOUIKNG
Avvoune (AFM) (BAéne Ewova 8) €dmoav peydin dvvauikn, mov emPePordveTot pe tnv
ONUOGIELOT TOAADY EPEVVNTIKMOV TPOCTOOEIDV Y10 TNV VOVOKAILOKO KOl TV £KO0GT TOAAGDV

VE®V EMGTNUOVIKAV TEPLOOIKMV TOV APOPOVV ATOKAEIGTIKA TIG VAVOSLUGTAGELS.

<« |aser beam

cantilever

: force between
By surface and tip

Atomic Force surface of sample
Microscope (AFM)

K 9 3 8dMidpookomo atoptkng SHvopme.

Zraotakd n Navoteyvoloyio apyloe vo EUTAEKETOL e TTOAAG EMOTNUOVIKE TTedia, Ommg
n lotpwcr, n Buoroyie, 1 Emomun YAwov, n Xnuikp Mnyovikn kot dAda. Qg @uoikod
enokoAovbo dnuovpyndnkay Kot Navo-vikd. (Tpokdakng, 2010).

Av 0élovpe vo ovTiAn@Bodue koAvtepa TL peYEON  avIUTPOoOTEVOLV OAVTEG Ol
dwotdoelg, agilel va avapepBetl 60TL P avBpamivn tpixa £xel mepimov mAdtog ico pe 80.000
nm gvo &va puBpd kutTapo aipotog mepimov 7000 nm (BAéne Ewdva 9). Ewdwotepa yia tov
caen mpocdlopiopd g Navoteyvoroyiag, £xel EMKPATAGEL OTL AVT APOPA SOCTAGELS OO

10 éva £m¢ ta ekatd vavopetpa (1-100 nm) (Kovoedog).

SeADRD a
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574

10° m poyeg

104 m AIdPETPOS HIGS TRIXAS

' 10° m AIdPETPOG TWV EPUBPWY AIHOTPAIPIWY

10% m péyebog Twv BakTnpiGiwy

1nm=10°m
AnAadn

107 m péye8og TWV 1BV
1 AIGEKATOHHUPIOOT TOU

102 m uéyedog Tou DNA
10° m Mopiakr Sopr

1019 m Atopikn Sopn
>

A 9 8 M.3Abrinwon akpiPodg g vavokhipakag, oe aviidlooTtoM) pe GAkes KAiptokeg peyéfoug Ko

SLOOTAGELG YOPUKTNPIOTIKAOV OVTIKELUEV®V Y10, KOAVTEPT aVTIANYT TNG oy€omng Hetaéd Tov ueyedmv.

210 eninedo avTd OMOKAAVTTOVTOL OLOPOPETIKES KOl GLYVA KATOTANKTIKES 1010TNTEG TNG
VNG kou givar dvodlakprra o Opro. HeTalld TV KOOEPOUEVOV EMGTNUOV KOl TEXVIKOV

KAMGOWV.

Q¢ €K TOVTOL O YOPOKTNPOS TNG VavoTeyvoroyiag givor akpwg demotnuovikos. Ta
VMK amd To omoia TapAyeTaL TO VAVO eEapTM@VTOL KUPIMG amd TIG (PNOELS TOL TpoopileTal TO
poidv, &govv cav Pdacn to vepd 1 TV aAKOOAN, Al VAKE To omoio mepEyovv elvar:

TLPITIO, TITAVIO, YPVGOG, YOAKOS, ACT|LUL, KEPAUKO VAIKA, K.0.

H teyvohoyio avt éxel okomd va mpooyedidoet kot va eAEYEEL TIG PLGIKESG dlepyaoieg,
YPNOLOTOIDVTOG MG BEPEA®DON dOKN HovAda TO ATOHO, KATOTLY Vo GUVOEGEL T LopLoL Ko
TIC YMUKEG EVMOOELS Kol TEAOG Vo TEPAOEL GE MO CVUVOETEG KOTOOKEVEG HE EAEYYOUEVES
wwmtec. H dadkocioo avty Oa pmopovoe vo moporAniotel pe v Kotookevn piog
UNYOVIG, OOV O UNYOVIKOS OVTi VoL YpNOLOTOMGEL Ta GVUPATIKA péEGa, Ommg Pideg, Ypavalio
KA. Qo ypnolpomolovce To GTOHO 1] TO HOPLOL Yol VO CUVOECEL «VOVOUNYOVES) UE

wpodlayeypappévn Aettovpywotnra. H vavoteyvoroyia orjuepa epapuoletat:
1 Zmv wrpikn pe ToAD EVIVTOGLOKE OTOTEAEGILOTOL.

1 Z10 dtdotnpa Yo TPOSTOGio TOV SIUGTUKOV GTAOUOV.

SeARDa
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1 Zmv mnpopopikn Omov véeg yevieg emeCepyaoctdv  kotookevdlovior kot Oa

avaTPEYOLV TO LEYPL CNUEPA OEGOUEVOL.

1 e katavoroTiKd mTpoidvia to omoio. amevBivovior 6To €upv KOWO UE GTOYO Vo

Kévouv TV (o1 ToV avOpOTOV KAADTEPT Kol 0GOPAAESTEPT).

1 Ztoemdpeva ypovia ta tavia oty {on pog Oa mepiéyovy oTotyeio vavoteyvoroyiag.

Some doctors worry that nanoparticles
are so small, that they could easily

membrane that protects
the brain from harmful
chemicals in the
bloodstream.

Blood-brain
Barrier

K 9 8 HLA Aldgopeg epappoyEg TG VavoTeyvoroyiag o€ KAASOVE TG EMGTALMC.

O EBvikdc Opyoviopdg Ipoodnong tg Noavoteyvoroyiog twv Hvopévov Tolteumv
g Apepikng (US National Nanotechnology Initiative — NNI USA) mpoéPieye o611 n
enavacToon e vovoteyvoroyiog Ba Aapet ydpa o téooepa otada. To mpdTo 6TAd10, TOV
Eextvnoe 10 2000, mepeddpfoave v ovAmTuEn OTA®V KAWVOTOU®MV VAKAOV UE LOVOIIKESG

WO0TNTES, OMMG PIALL TPOCTUGIOG KO EUTOTIGTIKES OVGIEC.

To debtepo otdodo mov Eekivnoe to 2005 kou mepthopfdvel v avantvén cvvOeT®OV
VOVOGKELOGUAT®OV TO. omoio. Umopohv vo HETAPAAAOLY KATOlES amd TG 1WOOTNTEG TOVG

(oyMua, péyedog, aywydtnto) Kotd T StapKew TG PNOoNS TOL TEAKOD TPOIOVTOC.

A 9 8 fL& Nhvoteyvoloyia, 1 e£6MEN TG emoTNG Tov 210 ardva.

SeADRD a
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To tpito otddo Ba Eexkwvnoer to 2012 Ko ovopEVETOL TO VOVOOKEVLAGULOTO VoL
ypnoonomBodv ota teAKd mpoidvta. Metd 1o 2020, cOppwvo pe v Tpofreyn tov
Ebvikod Opyoviopod Ilpodbnong g Navoteyvoroyioag tov Hvopévov ITloAteumv,
avapéveTal va. EEKIVIIOEL TO TETOPTO KOl TEAELTAIO OTAOIO TNG «EMOVACTAONG», Omov Ha
KOPLQ®OEL 1 emEKTAON NG EMOTAUNG TNG vavoteyvoroyiag kot Oa cvumeptrdfer v

AVATTUEN VITEPUOPIOKMY GUCTNUATOV e PLogvePYEG 1O1OTNTES Kl SLVOTOTNTES.

[Mopd to yeyovdg 6T 10 ELAO £xel Ypnoomombel eVPEWS MG SOUIKO VAIKO Y YIAAOEG
xPOVID, | TOADTAOKT  YNUIKY] TOL KOl 1EPOPYIKT OPYLITEKTOVIKN TOV  TOPEUTOIIGAUV TIG

TPOCTADEIEC TWV EPEVVIITAOV Y10 VO, KATOVOGOVV Kol VO EAEYEOLV TIG EMOOGELS TOV.

H  vavoteyvoroyia  Ba  Pondioer oty  xoAdtepn  kotovonon TV
YOPOUKTNPICTIKOV TOV OAVETAP®OV KUTTUPIKDOV TOLYOUATOV, TOV OAANAETOPACEDV HETAED TV
CTPOUATOV TOV KLTTOPIKOL TOLYDUATOS, KAODS Kol TV W10THTOV KOl TOV OAANAETOPACEDV
petad g Kuttapiving, mukvtTapivng kot Atyvivig, mov moapéyovv Kot T Pdon yio Tig

WO10TNTES OV TTOPATNPOVLE 6TO EOA0 GTO GHVOLO TOV.

O Bektidoelg mov Ba Tpoceépel N vavoteyvoroyia ota doctkd mpotdvta Ba glvan
TOALEG KOl ONUOVTIKEG. B0 pumopov va mtopayBovv Tpoidvta o eAaEPA Kol (e AYOTEPES
evepyelakég anoutnoels. [Ipoidvta gvepun mov pmopel va mepLEyovv vavooulsOntipes yio tnv
pétpnon g vypaciag, g Beppokpaciog, g meons, TV PopTiov KATUTOVNONS Kol TV
AMUKOV  EKTOUTTAOV, KOODS Kol TNV OviYveLST HKPOOPYOVIGUAOV, Y TNV ¢@Bopd mov

mpokaAovV teppiteg ko poknteg (Ntévteg, A. 2011).

2.1. Yud eadU 00ds eve eUd d 3Us3aUUc3

H @von npdtn €0 Ko TOAAG eKATOUUVPLO XPOVIOL TPV otd EUEG  XPNOLLOTOLEL TNV
vavotgyvoroyia ota @utd. Olot €yovv mopaTNPNoEL TIS YVOOTEG OPOGOCTOMOES TOL
VILAPYOVY OTO. QUAAL TOV OévTpev Otav Ppéxel. Avtéc T1G OpococTalides £PAemav ot

EMOTNHOVEG KOL OEV UTOPOVGAY VO KOTAAABOVY TG dNUtovpyohvTal Kol To1log ivor 0 AOYog

VIapENG TOLG.

e AP a
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K 9 8 A Tb pavopevo e dpocostoridag LOTUS EFFECT.

Ta tehevtaio ypovio yApMN OV KOTAGKELT, €VOG VTEPCLYYPOVOL MNAEKTPOVIKOD
pwpookoniov ESEM, ot emotpoveg agov peyébuvov to ¢OAA katd ToAAEG ekaToppdpLo

QOPES, KATAPEPAV VO, avTIANEOOVV TG dNELLOVPYEITAL AVTO TO PULVOUEVO.

Awmictocoyv, Aoy, 6Tl To. eLTA Yo va. propovv va kabapilovv o eOAAL TOVS amd
TNV 6KOVN Kot AAAEG PUTTOPEG OVGIES, VOTTUGGOVY VAVOSMUOTIOW Ta 0moia c@payilovy Tovg
TOPOVE TOV PUAL®V €TG1, MGTE T, EEVO cOUATO Vo, UV Bpickovy Tpdmo vo oTafovv, Kot amid
TAPOUEVOLV TTAVD GTO PVALO, VD TOLTOYPOVA eV eUmodilovv v avamvor Tov eutov. Otav
Bpéxet o vepd mapacvpel Ta EEVOL CAOUATO TOL VILAPYOVY AV ot EVAAL Kot T kKobapilet,
mv 010 oTypr|, Opmc, ovte Ko 10 vepd PBpiokel mOpovg va ayKiotpwhel mdvew oto pOHALO,

OTOTE TOPAUEVEL KO ONLLOVPYEL TIC YVOOTESG LG OPOGOGTAAOES.

To gawvopevo avtd ot emotiuoveg 1o ovopacov LOTUS EFFECT kot Oa to BAémovpe

o€ 000 TPOIOVTO £XYOVV GEPAYICT) KOl TPOGTAGIN [LE VAVOTEYVOLOYiaL.

Ba mpémel va yvopiCoope 6Tt 6Aa o VAKE akdun Kot to wo Agio, OM®S TO YLoAl Kot 1
TopcGeEAAVT av Ta. SOVUE GTO UIKPOOKOTO Ba SlomioTdcovpe OTL €400V TEPAGTIONS TOPOLG,
adpPOTOVG PEV GTO avOpPOTIVO HATL 1] TNV LOT], GALAL Ol KOl GTOVG PUTTOYOVOLS OPYOUVIGHOVG
OV LILAPYOVV GTO TEPPAAAOV.

‘Eto1, Aowmdv, péca 6Toug mOPOVG TMV VAIKAOV TPOTH EMKAOOVTAL MTOPEG OVGIEG TOV
TePPAALOVTOG, TAV®D GE AVTEG TIG 0LGIES KABOVTAL TO LKPOSMUATIOW TV S1apOp®Y pOTOV
oV TEPPAAAOVTOG Kol dnpovpyeitor M yvooty pog Ppoud mod PAEmovpe oe OAeC TIg

EMPAVELEG.

e ADR® a
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K 5 3 M3 Meys0uvon yodhvng empdvetag.

Otav kaBapifovpe pior emeavelo pe ta yvootd ynukd 10 uévo mov emTVYYdvovuE
glvar va. a@oipovpe TG PBpopéc Kot Tontdxpova vao EQVOVOIYOLUE TOVG TOPOVLS, OMOTE
enovaropBavetor n wponyovevn dadkacio yio ypovia, Le cuvéneln o avOpmmog o Lon va
TANPOVEL, va xavel xpOVO KOl TO GTOLOOOTEPO VA puTtaivel Tov VOPoPOPo opilovta, aPol
OAa T yNUIKG omOPAnTa ekel katoAnyovv. Edd Aowmdv m emotiun mopepPoivel ko

VoKaO16TA TNV PVoT dnovpydvtag o eavopevo LOTUS EFFECT pe teyvikd péca.

K 5 8 fl4 Thomomompévn pe vovosopatido EOAVY empavela.

Anhoodn pEG® TOL VEPOL M TNG OAKOOANG Tov Ppiockoviol OTo UTOVKAALD HE TO
VAVOTPOidV €KTOEEVOVE EKATOUUDPLO VOVOGOUATIOW TO omoio €yovv TV 1W1dTnTa Vo
yepilovv Toug TOPOVG TOV VAIKOV, SNUIOVPYDOVTOG, £TGL pio TpoyHoTikd Astio empdvela. Xe

Alya Aemtd 0 vepd N M atbavoin e&atpilovtal amd TV YEKOGUEVT ETLPAVELD, EVAD 1L YOUVOD

SeEANRD a
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opBaipov dev mapovctaletl kapio dtpopd. Kavelg dvBpomog dev pumopet va avtiinedel v

SPopa LETAED EVOG TTPOIOVTOC GOPAYICUEVOL LE VOVOTEYVOLOYIO Kot VOGS GALOL Ywpic.
Movo pe mapo moAD akpiPd NAEKTPOVIKA WKPOOKOTIO Umopel KAmO0¢ v del T

opopd. ‘Etot, topa dev vdpyovv mdpot 6mov Bo emkadicovv MTOOES OVGIES, TAV® OTIg

onoieg Ba ToroBetnBovv o1 pumoyovor opyaviopoi (http://www.brm.gr/?page_id=2).
iec 0 BetnBov PUTOYE pyavicpoi (http:// b /? d=2)

,r

22 ¢ eUarvld Udd ushoaridd GU ~j3eyhs0l
H wdong edon tov EbA0L 10 kabioTd £va EDEMKTO Kot TPOTAPYKO VAIKO Y10, SLAPOPES
xpNoES. 26TdG0 dVO 110TNTES TTEPLOPILOVY TNV YPN O™ TOV.

1 Metaforn tov ductdoemv OTav LVITOPAAAOVTAL GE SLUKVLAVGELS VYPAGIOG.

1 EvaioOnoia og froamodouncn omd Toug Kpoopyovicovc.

A 95 8 MR Eblivn emQAEVELD. TPOTOTOMUET LIE
vavooouotiow (de&id).

H dwgopetikr| vypacio mov pmopel va mepéyovv 1o ELAM SOLOPODOVEL KOL LLL0L
dloTaclOKY 0oTdfsto 1 omoia pumopel va peidoetl v a&io Tov Kot va 0écel og kivouvo Tov
oLVOLACUO TOL EVAOL HE BAAD VAWK (KOAAQ, ETQOVEINKES emeEepyanieg). Méypt mpodGpaTa
0l aOLVOIES VTEG avTILETOTICOVTAY HE EUTOTIONO TG EVAEING e VOPOPOPES ovaieg (OTMC
o, OIMKOVES, TEVTAYA®POPUIVOAN, GANTO OPCEVIKOD, KOAIOL, WeLdOPYDPOL K.AT.).
Eniong 1o E0A0 pmopel va tpomomomBel ynuikd 1 Oeppikd, vo peiwbetl £tol 1 S10GTAGLOKT

ootdosia.

Ot Mo amoteleopotikég pnéBodol UmOTIGHOL TOL EVAOL givol avTEG OV Yivoviol GE

KAEWGTO KOAVOPO pe doknon mieong Kol KeEvoy HEGH 6ToV KOAVOPo. Me tov TpOTO 0vTd TO
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VYPO EUTOTIOTIKO Eloy®Pel pécO oTo KevO TOL EOAOL Kot €161 emMTLYYXAVETAL TANPNG
npootacio Tov. H pébodoc avtn givor 1 mo amotedecpatiky Kot enPdidietor oe eEmtepikég
EQUPUOYEG TOV ELAOL KOl EOIKOTEPA OTOV 1) KOTACKEVT LOG EPYETOL GE EMAPT UE TO £0POG N
T0 vepd M elvol péoa oto €00pog (GTOAOL, GTPMOTNPES, TEPLPPAEEIS, YEQUVPES, U1 EUQAVELG

OTEYEG, KAT).

Mo emdoyn yoo v Pertioon TG VYPOSKOTIKOTNTAG TNG CLUTAYOVG EVAElag elvar 1
a&lomoinomn g vavoteyvoroyiag kat ot ADGELS Tov Tpospépel. H ypnomn ¢ vavoteyvoloyiog
umopel vo 0dNyNoel oe o véa YeVid TPotovimv mov Ba £yovv kaAvTEPN amddoon Kot Oa
ypnowonombovv ce dvokoAa mepiBdrrovia. Eivar yvootd 611 10 mOpMOEC KLTTOPIKO
tolyopo Tov EHA0L amoteleiton amd TV KLTTAPiv, TIG NUIKLTTAPIVES Ko TNV Aryvivn. ‘Etot
elvar gokoln m deiocdvon TV vavoocoUoTdiov 6To0 Topddec Tov EOAov kot aAAGlEL
OVLGLOCTIKG 1 YMUELD TOV EMPAVELDV, KAONDS TO VOVOSOUOTION KOADTTOUV TNV TOAD LEYAAN
€0MTEPIKN emPdvelr Tov EOAov. Avtd odnyel oe VYA mpootacio. omd v vypoocio. H
obvbeon tov voatikov dreAvportog Surfapore W amotedeitan amd tpio Stopopetikd peyén
VOVOoOUOTIOWV, E01KA oXESAGHEV Yo VO EIGY®PNGOVY 6T nala Tov Eviov. Ta pikpodtepa
pey€tn mpoopilovtar va d1E16d0VGOVY PEGH GTA TPLYOEN ayyeio Kot oynuatiCovv 0EGUOVG e
TIG OMAdES VOPOELAIMV Tov VAoV otV kvttapivn. Ta peyoddtepa vavocopatiow
npoopilovtat va d1E160VG0VY 6TO KATAAANAO BdOog Kot avTidpolv pe ta moAvpepr| Tov EOA0VL.
TéNog M SLOUOPP®OT CLUTANPDOVETOL OO VO YOAAKTOUO TAPUPIVIG TOL €XEL G GTOYO V.
TPOCTUTEYEL TNV EMPAVELD, Kol VO, SLOTNPNOEL TNV PLGIKT Oy Tov EVAOL Ywpig va TV
aALalet.

Qaivetar, Aowmdv, 611 M OEicdvon TV VAVOSOUATIOIOV €XEL OC OMOTEAEGUO. TNV

VYNAGTEPN TpocTasio amd TV vVYpacia Tov TPospoPd to VA0 (NTévteg, A. 2011).

23. ?2UseUUec36a62aU 295U "gye 3etUUGaU

Ta vavocopatidio opyavdvovtol HeTd TV COAANYN TOLG 6€ pia oTpdon (emicTpOLL)
Kot GuvoEovTal 6TeVA pe TV empdveln. 'Etotl o1 emoedvetleg sivon Aeieg kot yio avtd 1o Adyo
dev gtvan amoppoentikég. ToHte To cOUATIOW SIKTVOVOVTOL YEPE HEGO GTNV EMPAVELN KO LE
aVTOV TOV TPOTO TPOGTOTEVOLV. TO TPOTEPNA LUiOG VOVOETIKAALYNG Ival OTL TO AVTIKEILEVO
HETE TNV OKANpUVOY pmopel va cuveyicel v emPapOVETOL YMUKO KOt PnyoviKd. Aviéyet
otV {éotn uéypr o Ogppokpacia 450 °C kabmg ko 610 Woyog. To amotéhesua sivar vo £xgt
UEYOAVTEPY] OVTOYN] KO UE W10 QLUGLOAOYIKTY ¥PNOT KOl Vo UV TPoKaAeitor oyedov Kopio

unyavikn eBopd.
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K 9 2 & bponpostacia pie xprion G vovotexvoloyio.

H mvpompoctacio Tov EOA0L givar pior TPOGTOTEVTIKY EMKAAVYN Y10 TO GYETIKO DAMKO
o€ mepinton mupkayldg — mov Paciletot AmOKAEIGTIKA GYEOOV GTN QVOT), - £XOVTOS MG KVPLO
oLGTATIKO TO VEPD, ONUOLPYDVTAS LE AVTOV TOV TPOTO EXAV® TOL £V, LOVAOTIKO oTpodpa. To
TPOCTUTEVOUEVO VAMKO pmopel vo, amoteleiton evieAmg amd VAo, TAPAeg amd pehapivn M

EMKOAVUUEVO KOVTPO-TAOKE Y10 GTEYVOVS EGOTEPTKOVS Y DPOVG.

Ta mpoidvta vavoteyvoroylag yio mupompootacio. Tov EVAoL eivor Wwitepa EUAKE
TPOg 10 TEPPAAAOV (GO LA Kot dEV TTEPLEYOLV aAOYOVa, Papéa LETOAL 1] OLHAVTIKA PECTL).

Mmnopet va epappootel gdkora (Paen pe mvéLo, poAd M| YeKaoTNPA) Kot gival EVIEADG
owpavés. Ta mpoidvra yia v muporpootacio Tov EHA0VL TEPLEXOVY, MG KVPLO GLGTOTIKO,
évav vopoyovavlpaxa and dpvio apafocitov 1 matdtag. To TpooTaTELTIKO GTPpOU TOV Oat
onpovpynOel, avantdicoel 6e TEPITTOON POTING Kol EKTEUTOUEVNG BEPLOTNTOS QEPLEL TTOV DEV
Katyovton (pe apeAntéa mapaymyn Kamvov). [Ipoctatevet €161 10 ELAO amd TNV ENLOPACT TNG

QOTIEG, oyNUATICOVTOG VO LOVOTIKO 0QpPMOEG GTPOUA, KOTA TNG Oepprotnrag, and dvOpaxa.

O eployég eQapUOYNG TOV GKEVAGUATOS TVPOTPOCTAGIOG:

1 Xxokelo kou moudwkoi otodpol.
2TpatOMEDQL.
Awtnpnréa ktipla.

SvAwvo oritia.

= =4 4 -

evikd E0Mveg emopaveleg (Ntévreg, A. 2011).
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Agv gmmpedlel TNV onTIKN ERPAEVIoN ToL EVAOV.

Tepdotio owovopio xpnUdToV omd eE0IKOVOUNGT| EVEPYELGS.
[Ipooctacio amd v UV axtivoPoiria.

Meydn diapKela TpooTaciog Kol E0KOAO KaBAPIoUO TNG EMPAVELQG.
Tepaotio avtoyn oe TpPEc.

EvkoAn epappoyn, ypnyopo oTéyvmpa.

Apeon ypnomn HETE TNV EQUPLOYT| TOVL TPOTOVTOC.

Aronpet T SuVATOTNTO OVATTVONG TNG KAAVTTOUEVNG EMLPAVELOC.
AvBextikd og mieon mhvong (50-60 bar).

EEapetikn avtictoon otov mayeto.

Mn ynpkd — docpo.

Agv gmrpémetl va dnuovpynovv Bpda 1 poKNnTeg 1 powpile.
Agv emmpedletan amd v Kakokopia.

Agv emTpEMEL GTNV VYPOAGIN VO, SIUTEPAGEL TNV TPOGTATEVUEVT] EMPAVELQL.

= 4 -4 -4 -4 -4 -5 -5 -4 -5 -2 -2 -5 -2 -°

[Bavikd yuo mopabardooieg meployés, dev aenvel To aAdtt va dwuPpmcel 10 VA0

(Ntévteg, A. 2011).

K 9 8 M & Ebhveg sE0TEPIKE EMIPAVELES TPOTOTOUUEVEC.
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O 1pémog €PAPUOYIS TOV VAVOTPOIOVTIOV G o EVAVY EMPAVELD YIVETOL PE OTAD
WYEKAGHO, OOV ot emdveleg  yekdlovior o€ VO KOKAOVLG epyacidv (avaioyo pE TNV
ATOPPOPNTIKOTNTA TNG EMPAVELNS). APYIKE YIVETOL O TPMTOC YEKACUOG KOl TPV GTEYVMOGEL 1|
PO emiotpmon Ba wpémel vo akoAovOnoel ko 1 devtepn. E@’ 6cov 1 empdveln sivon
peyain Bo mpémer n epyacio va yivetar PETPO TPOG HETPO £TGL DOOTE VO OTOPEVYETOL 1|
GLYKEVIPMOOT] OPKETOL VAIKOL OTNV EMOAve. AAAOV €idovg TEXVIKEG €QAPUOYNG Elvan
T0 TVELO M| pOAO Payipotog kot 1 euPdntion. Avaroya pe ToV TPOTO EPOPUOYNS OAAALEL Kot

1 TOGOTNTO KATOVAAWDOTG.

H mocdémrta xotavaioong mov oamouteitor kdbe @opd €xel va kéver pe v péBodo
EQOPUOYNG KOl TOV TOTO TNG EMIPAVEINS, KLHOIvETOL LETAED 30ml/m? kot 200ml/m? Avto
onuoaiver 6t pe 1 Altpo pmopovdpe vor KOAOWOLHE ETPAVEIES OO 5m? €mg 33m’. Qg
mpobmodheon cvvioTdror TpAOTO pio SOk o€ KAOE EMPAVELN TPOKELLEVOL VO, SomioTmBel M

ATOPPOPNTIKOTNTAL TNC.

O ypovoc wpipavong mov ypelaletor HETd amd TV EMIGTPOGN TOL OLIAVUOTOC
Kkopoiveran mepimov amd 24 fmc 48 dpeg (Oeppoxpacio 20 °C). O ypdvog mov amarteitar yio
™V TANPN okApuven umopel va aAAdEel avarioya pe T Bepupokpoaciec mepipdiiovrog. H
TPOCTUGIO TV VOVOTPOIOVI®MV QTAvVEL £00¢ 8 ¥povia, vtd TV TpoindBeon 6tL 1 TomoBETON

TOV GKEVAGLOTOG £YIVE GUUPOVOA LLE TIG 00T YIES TOV KOTUGKEVAGTY.

[Mapd ™v vynAn teyvoloyior Tovg, TO KOGTOG TOVG £ivor Yaunilotepo Aapfdvovrtog
VILOYN TIG TPOTOMOINUEVESG 1010TNTES Kol TO VEO xpovo (ong - and 1 € avd T.u. empdvelag
EQOPUOYNG - OAAG Tpo@ovEsTOTO TPOGdidoVY VYNAN mpootiBépevn afla otnv Vv
KatooKevY. Xe k0Be mepintmon, goaivetor mowg to VER oVTO VAKGE OTOTEAOVV GUOVTIKY
teyvoloykn e€EMEN Kot Ba Exovv 610 AUECO HEAAOV TOAAEG TPOOTTIKES EPOPLOYNG KOl OTN

yopa pog (Ntévteg, A. 2011).
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3. 1. HRhe)oa

Ta medka eivor yopvoomeppa, aelBaArn, pnTvoeopo Kovoeopa dévopa pe 90 mepimov
€lon ava Tov koo, Tov avikovv otnv owoyévela [levkoedmv (Pinaceae). 'Exovv vyog 3 pe

80 pétpa, pe v mAsoyneio Towv 100V va, Exovy Byoc 15 pe 45 pétpa.

O olowog ceivor moyvG KOl OWAOK®OTOS,  To @UAAC PEAOVOEDN Kol QUOVIOL
KOTA GTTOVOLAOLG, TOPAUEVOVTAG OTO TEVKO amd 2 uéypt 17 ypdévwa. Xt Pdon Ttoug
neplPdAlovior amd évo peUPpavddn KOAES Kol TO YPAOUO TOVS €ivol avolyTtd ¢ GKOVPO

Tpacvo.

Olo T PAaCTIKE HEPT TOV EVIPOV JATPEYOVTOL OO AOEVIKG GTOLXEID TOV EYOLV TNV
HOpON ay®ydV Tapdyovtag pntivn Kot abépia Elara.

> Bdon kB povoetohg PAaGTOD avamTOGGOVTOL apoeVIKol Kot OnAvkol kmvot. Eivot

0l «KOPTO1» TOL TEVKOV YVMGTOL LLE TNV OVOLOGI0 KOLKOLVAPL.
2mv EALGda Bpiokovpe 8 idn mevkov mov ivat avtogum.

1 To kowo medko, yvootd pe v ovopacia Xoiémog [levkn. Bpioketar ot Kpnm,
Yteped EALGOa, EVBola, ota Nnoiwd tov Atyaiov, otn XaAkidikn, ota vnold tov loviov,
oynpotiCovtag 0don. Avomtoocoetor oe yapnAo vyouetpo, uéxpt 1000 pétpa. Ipotpd tig
Eepéc ko Leotég meployés ko To acPecToMBikd 049N TOV dEV GLYKPATOVV LYpAGic. Ao TO
OEVIPO aVTO GLAAEYETOL TO PETGIVL, MOV TPOCTiBeTOl GTO KPOGi Yyl TN Onpovpyio g
yvootg petoivac. To EOAo tov eivar pétprog mowdtroc. O PAaGTOG TOL YprMOIOTOLEiTOL

o1 Pupcodeyia.

1 To pavpodmevko, YynAod 0évipo mov etével oe VYog Kot Ta 45 pétpa. Ta Kovkovvdpla
Tov givor pikpd kot ot Berdveg tov petpiov peyébovg. Bpiloketon oe ddon otnv opocepd
¢ [1ivoov, ota PBouvd g Makedoviag, evad Alya vrdpyovv kKot ota Bovvd g Kprng. To
EVA0 TOL £rel epLOPOTO YPOUO ECOTEPIKE, €lval KOANG TOWOTNTOC, YPNOLOTOLEITOL
OTIG OIKOOOUEG, GTI VOLTNYIKY KOL GOV GTOAOG OTNPIENG KOAMII®V UETOPOPAS NAEKTPIKOV

PEVLLOTOC.

1 To dacomevKo N Adya, LLE KITPVOKOKKIVO A0, peydro Hyog mov @tdvel kot ta 50
pétpa. To kovkovvdpla Tov eivar pikpd Kot @oedn, ypdpatog ykpilokdaotavov. O kopudg
ToV {010G pe peyaieg poyués. Bploketatl oe pepuka 6pn g Popeiov EALGdG Ko dtav eivon

YEPIKO YOUVAOVETOL apNVOVTaS o Tovea otn kopver Tov. To E0A0 Tov gival yvootd pe v

e ABDa
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ovopacio kOkkivn Euieio, epuBpmTO cMTEPIKAE KOl GKANPO, Kl YPTOLLOTOLEITOL MG TPDTN
VAN Yoo TN TOPaoKELY] EVAOTOATOV Yio YOPTi, OTIS OWKOOOMKEG KOTOOKEVEG Kol OTN

VOOTINYIKN.

1 To Bouvémevko, Hkpd pe Aentd io10 Kopud, UIKPA Kovkovvdpla, Ppioketor o€

mePLoy€g TG Opdxng kot g Makedoviag o vyouetpo peypt 2000 pétpa.

1 To ®acitiko meHko mov potdlel Le TO KOO, £l LEYOADTEPO GYKO Kot VYOS amd ovTo,
oKANpég Kot yovipég Peloves. Ymapyel oe vnold tov Atyaiov, ) XoAkidkn kot ) Mikpd

Aocia.

1 To Makedovitiko 1| Baikavikd mevko mov eivor younAd ko Bopvmdec, Ppioketon

ondvia otnv EALGSa kot kupimg oetar oty AABavio kot BovAyapia.

T H xovkovvapid 1 fuepo medko, elvar mokvd, yniod kot oynuatiCer "oumpéia. Ta
KOLKOLVAPLY, TOL &lvar peydha, pe peydio okAnpd omopla. dvetor o mopaboidocies M
TEOIVEG TEPLOYES, KLPIWG OTIC XTopadec oAAd kot ot XaAkidwkn, Xteped kot [ehomdovvnoo.
Amavtd eniong otic mepiocotepeg meployég g Mecoyeiov. To EbAo Tov ypnoiponoteitat Gov
oTpoyyvAn Euieia kot Tapaywyn covidopdtov (tapké). Ta omdplo Tov, YvmoTd Kot autd e

TNV OVOLOGT0 KOUKOVVAPLW, YPNCLOTOI0VVTOL GTN HOYEIPIKN Ko TN {oyopOoTAACTIKY.

1 Téhog 10 pOUTOAO 1 AELKOOEPUO, HE OTOYTIAELKO OAOWO, €V Ol Peldveg TOV
oynpotiCouv TovEEg 6TIC AKkpeg TV KAadI®mV. O kopurdg etvar xovtpdg kot i610¢, To 1010 KoL ToL
Khodwd. Bpioketar oe metpdom xor opeswvd €daen ot Bopswo EAAGda. EEatiog tov
apOUATIKOD TOL VA0V gival WOVIKO Yoo THV KOTAOKELT Papeiidv. Xpnoiponoteitol eniong

GTNV KOTAGKELT O10pOpwV epyareiwV yroti 0ev camilel.

(http://el.wikipedia.org/wiki/%CE%A0%CE%B5%CF%8D%CE%BA%CEY%BF).

A a OEbponaikd idn : P. peuce (Baikavikn, Macedonian pine), P. pinaster j P. Maritimo
(Baraooia, maritime pine), P. halepensis (yaAémog, Aleppo pine), P. Brutia (tpayeia,
Calabrian pine, hard pine), P. sylvestris (daowkn, Scots pine), P. Nigra (novpn, Austrian black
pine), P. leucodermis 7| P. heldreichii (Aevk6depun, whitebark pine), P. pinea (xovkovvopid,
umprella pine, parasol pine, stone pine), P. Strobus (Agvkn).

Apepwcavikd €iom : P. strobus (eastern white pine), P. monticola (western white pine), P.
lambertiana (sugar pine) yvootd og soft pines (nolokég medkeg pe mokvornra 0,35 g/m3), P.
palustris (longleaf pine), P. echinata (shortleaf pine), P. taeda (loblolly pine), P. eliottii (slash
pine), P. rigida (pitch pine) yvootd w¢ southern pines (vOotieg medkeg Ko yapoaktnpilovio

oKAnpég pe mokvotnta 0,55 g/cm3), Kot 1 Opdda TV HETPLO GKANPADV TEVKADV [LE TUKVOTNTO

e ABDa
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0,40 g/cm3, o6mwc n P. contorta (lodgepole pine), P. banksiana (jack pine), P. ponderosa
(Bapv&vrog, ponderosa pine), P. resinosa (red pine).

PG £:¥90 gykdpolo EOAO €xel mhvTa GKOTEWVOTEPO YPMUA A TO GOUPS Kot pupilel pntivn.
Yrdpyovv mévrote aovikoi pnTivoeopotl aywyoli, ot omoiot elvar oyeTkd peydiot, cuvniOmg
TOALOL, LOVOL 1 6€ opddeg amd 2-3, e EQARTOUEVIKT] dlevBuvor. Me youvd pdrtt dtakpivovion
ooV WKPO OTIYUOTO OE EYKOPOIEG EMPAVEIEG KOl OGOV AEMTEG OCLVEYEIS YPOUUES OF

EQOMTOUEVIKESG KO AKTIVIKES EMUPAVELEC.

Pnrtwvopopog
oywyog

K 9 3 M& Mikpookomikn eppavion EHA0V TEVKNG OE EYKAPCIOL ETIPEVELQL.
(http://users.teilar.gr/~mantanis/ergastiriaki-yli.pdf).

t U9 i Udabpyehv dupopéc petald tov eddv. H povpn, n Sactkh, 1 xerémoc kot n
Tpoyelo £Y0VV GYETIKA UEYOADTEPT UNYOVIKY] OVTOYN Kol GKANPOTNTO GE GUYKPLION HE GAAQ
elon (Poikavikn, Kovkovvapld) kot pe v eAdtn kot v gpuBperdtn. H yoiémog kot M
Tpoyeia Exovv peyaivtepn ddpketa. I'evikd, o copgo VAo tov medkwv givar evaicOnto og
TPocPoréc — ouyva mapovctalel kvavmon. H katepyoasio Tovg ivol KavomomTiky Kot
Enpavon tovg €OkoAN. O gumoTiopdc Tov GopEol eivar Kt avtdg gvkorog (Bovlyoapidng
2008).

e ABDa
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A 9 o M2 Ilkvko
(http://commons.wikimedia.org/wiki/File:Pinus peuce Habitus BotGardBIn0906.jpq).

3.2.0 o U (ABies)

H EAdtn (Abie) gtvo Yévog 48-55 €100V 0EDAADY KOVOPOP®V GTNV
owoyéveto (Pinaceae). Bpiokovtar og peydro pépog g Bopeiag ko Kevrpikng Apepikng,

g Evpanng, g Aciag kot e Bopelag Agpikng, o fouva TOKIA®V E100DV.

Eivon dévtpa, mov @Bavouv oe Hyog 10-80 m kou dwapérpovg kopuov 0,54 m oe dpun
niia. Ot gAdteg umopoHv va d1akptdovv amd GAAN LEAN TNG OIKOYEVELNG TWV TTELK®V 0o TO
Belovoedn Tovg GUALL TPOCAPHOCUEVA GE HKPE KAAOWA pe pia Bdon 1 omoia mpocopotdlet
pe pikpn Pevrovlo kot amd Toug 0pOBlovg KLAVIPKOVS KOVOLG pnkovg 5-25 cm, mov
amocuvtifevial 0Tav @PUAcOVY MOTE Vo ameAevfep®oovV Tovg PTEP®TOVS KOopmovg. H
TOVTOTOINOT TV 100V PacileTon 6To PEYEHOC KoL TNV KATAVOUY T®V GUAA®V, TO HEYEBOC Kot
TO GYNUO TOV KOVOV, KOl GTO 0V 0l KAIHOKES TOV QUAA®V TOV HGYOV GTOVS KOVOLS £ivat
pokpld kot gE€youv, N KOVIOL  KOU  KPULUUEVQ péco  oTOV  KOVO

(http://el.wikipedia.org/wiki/%CE%95%CE%BB%CE%ACY%CF%84%CE%BY).

A a U:dlo svpornaikd £idn A. alba f A. pectinata (Aevkn M ktevoedng, silver fir), A.
cephalonica (kepodnvioxn eldtn, Grecian fir), A. alba X A. cephalonica, populous
hybridogenus v A. borisiii regis (vppwdoyevig ehdtn) kot ta apepikavikd €idn A. balsamea

(balsam fir), A. fraseri (Fraser fir) yvmotdv wg eastern balsam firs A. amabilis (Pasific silver

e AB®a
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fir), A. concolor (white fir), A. grandis (grand fir), A. lasiocarpa (subalpine fir), A. magnifica
(California red fir), A. procera (noble fir) yvootdv og western firs.

PG £ ©lo &Oho eival avoyTdYpOLUO KOGTAVOKITPIVO KOl TO EYKAPOL0 OV EYEL SLOPOPETIKO
ypopa and 10 coped. Eivar cuvnbmg gvbovo pe tpoytd kot avopotopopen ver. Ta opa

TPOLOV — OYIHOL EVAOV oTavia etvat amdTopa. Agv VIAPYOLY PNTIVOPOPOL ay®YOoi 6To EVAO.

L LIILL
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K 9 o P& Nakpookomikh (0ptoTepd) Kot Kpookomiky (deE16) eppdvion EVLov eAdtng, o€
gykapota empaveto. (http://users.teilar.gr/~mantanis/ergastiriaki-yli.pdf).

~

t U s f Udoldsldeivan ehagppd wc pétpro oe Papog. H Evieia katepydleton ucovomouTicd
Kot Enpaivetar evkoAa. Eivar oyetikd poiokd g péETplo o€ okAnpotTNTo Kot €XEL UIKPY
evotkn duapkela. Eumotileton duokola emeldn mapovcstaletal pHeydlo mocoostd amdepaing
TOV 0A®QOpmV Pobpiov katd v Efpavon Tov JVGKOAEDEL TNV TPLYOEWN Kivnom Twv
GLVTIPNTIKOV VYPOV Héca 6To EVAO.

j1ed CJ)Gpg{muoxowirm 0€ OIKOOOMIKEG KOTOOKEVEG, TOTMUATO, Y10 IGTOVG TAOI®MV Kot
GAAEG VOLTINYIKEG KOTOOKELEG, Y OTOAOVG, KIPOTIO, Yoo Topay®yn ELAOPUAA®MV,

HOPLOTAOKADV, IVOTAAK®OV, Y10 Lovctkd dpyava (BovAyapiong 2008).
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A 5 o & Ehoro (http:/falirikanea.blogspot.gr/2012/02/blog-post_02.html).

3.3. ¢18 68 @6odeysd 2gaUalU

Mo moAAég dekaetieg, or Prounyavieg eneepyaciog ELAOV TpocTAONCAY Vo AVENGOVY
™ YPOVIKY] Oldpkel ypnong tov EOVAOL cov TPMOTN VAN o€ OPOPES KOTOOKELEG
(Mamadomovrog et. al. 2004). To EOAo oamoteAel eEa1petikn TPAOTN VAN Yo TNV TOPAYOYT
daPOpmv KOTaoKELOV KabmMg cuvovalel moAld (a&dhoya) mAeovekThuoTo, OTMG LYNAN
aoOntikn, mAnfog Kot mowkiAMo ypopdtov Kol 110THTOY, VYNAN OeplopoveTiKOTTO Kot
oKoAoYkO yapoaktipa. Extdc Opmc amd ta &v Adym mAcovekthiuota, To EOAO €xel kot
petovekTipata o oot kKupimg opeihoviar otn ynuky| tov ovvBeon. Eivarl yvootd ot ta
ONUAVTIKOTEPA €K TOV UEWOVEKTNUATOV €ival 1 LYNAN VYPOCKOTIKOTNTA TOL OAAG Kot 1
«evaohnoio» 10V ©€ TOPAYOVTEG OAAOIOONG, OMMG KUPKEG OLVONKES, VLITEPUDONG
axtivoBoMMa, PBroroyikol mapdyovieg (uokntee, €viopa), ot k.o Ot mapdyovieg avtoi
UTOPOLV VO, TPOKOAEGOVV TOIKIAEG LETAPOAES 6TO EDAO, OO OAAOLDGELS TNG ELPAVIONG (TT.).
HETAYPOUOTICHOT) €mG Kot TANPN KoTAppeLot] Tov (T.y. onyelg) (Mavtdvng 2013). Avtoi ot
TOPAYOVTEG 00N YNCAV TOV AVOPOTO TIC TPONYOVUEVES OEKOETIEC VO OIEPEVVIGEL TPOTOVGS Y10l
vo avTietonioel To Pfacikd peovektypato tov Ediov. Ot tpdmol avtol pmopovdv va
tavounfobv wg akoAovBms: avakatovoun g Halag tov EVAov Votepa amd UNYOVIKY
Katepyooio, KAALYN NG emedvelog Tov EOA0L pe ghatoypopoTa, Pepvikia Kot oavaloyeg

0VLG1IEC, KOl TPOCTOTEVTIKOG EUTOTIOUOG He KAaowKES peBddovg. Olot avtoi ot tpomot gival
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TEPLOCOTEPO N MYOTEPO TEYXVIKOL, OAAOIDVOLV o€ peydAo PBabud 1o EOA0 cav LVAIKO Kot
Kuplog Pacifoviar o YpHON TOEKOV YNUWK®OV OLGIOV OTMG TO TIGGEANIO0 KOl TO

VOATOOIAVTA AATO APGEVIKOD Kol fopiov.
Boowkd petovektipato g xpnong TV Topative ovcsumy eival ta akolovda:

1 H avénuévn tofikdmnta ToVg, YeYovOg oL 00NYNGE TOAAEG EVPOTAIKES YDPES VO
OTOYOPEVGOLV T1 YPNOT TOVG

1 H nepropiopévn otabepdtnra Kot avtoyn Toug 6To ¥povo

1 H dvokoria avakvkiwong eumoticpévov EAov pe avtég tig ovoieg (ITamaddmoviog

et. al. 2004).

[a toug moapamdve Adyovg, o GvBpomog odnyndnke otV €LPECT] ACPAADV Kot
KOTOAAMA®V TPOANTTIKOV UETPOV YOO TNV TPOoTacio tov EOAoL Otav 1 YPNON TOL
wpobmobétel TNV £kbeon Kot papproyn Tov 6g eEMTEPIKOVS YDPovg. Ta pETpa avTd pmopet va

nepthappévouv:

1 Xpnon TpomKAOV €OV HE VYNAN QOLOIKN ovBekTiIKOTMTA TO omoid  OpmG
yopokmnpifovior omd yapnAn owdecipudmmra Kot £viova TPoPANUHaTo VOUUNG Kot
aelpoptkng Olayeipiong - onuepa sivor éva peydAo epotnuatikd eoutiog g
aAOYIOTNG KOl TOPAVOUNG KOTAGTPOPNG T®V TPOTMKAOV docmdv Tov Apaloviov, tng
dutikng Appikng kot ¢ N.A. Aciag. Emopévmg, vapyovv oe vyniéc Tinég Kot pe
peyaAn mepBaAilovTiky| emPBapovvon.

1 Xnun B/xon Beppikn tpomomoinom tov ELAOV, TOV TO TEAELTOLN XPOVIL PaiveTaL VO

OTOKTA TEPACTIO EVOLOPEPOV KaL VO OlveL «tpdctvay kol aldmota tpoidvta.

H tpomomoinon tov EYA0L -£101d 1 Yk’ - teptlapuPavel Ty avtidopacm Tov Pacikdv
ANUIKOV GLOTATIK®V Tov EOA0L (KuTtTapivn, nuikutTapiveg, Ayvivn) pe avidpacTnplo 1 Kot
pe xpnomn Oeprdtnrag, TPOKAADVTOS T ONUIOVPYIN VEOV EVOCE®MV Kol TN HETAROAN PACIK®OV
wmtov tov. Ot véeg evioelg av kot dev epgavifouv Pacikés S1apopic amd TS apykés,
TPoVCIALoVY apKETE BEATIOUEVEG VYPOOKOTIKES WOOTNTEG T.Y. UEWOUEVT] VYPOCKOTIKOTNTO
Kol pikveon/010ykmor), OpKETE UEYOAVTEPY] OVIOYN OTOLG mopdyovtes aAloimong K.o.

(Mavtavng 2013).
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33.1.00) ¢ 8p e’ @ W@ aalitadd@hermal modification of wood)

Me tov 6po Oeppikn tpononoinon tov EvAov (thermal modification of wood) evvoodue
TNV TPOTOTOINCT TV KLTTAPIK®OV TOWYOUATOV CE HOPIKO EMIMESD HE CLYKEKPLUEVOLG
YePopovs oe vyniég Beppokpacieg (170°C-240°C) yior GUYKEKPIUEVO XPOVIKO S1AGTNLA, TO
omoio motkiAel avdioya pe ™ péBodo mov ypnoiponoteitan (LExPL 36 dPeC), ywpic TpocHKn
oVo1OV. 10 Beppikd Tpomomomuévo EOAo mapatnpeitar adénon g avOekTIKOTTOS OTN
onym, Helwon TG TEPLEYOUEVTG VYPAGING, LEl®ON TG BEpUIKNG Oy®@YILOTNTOC, TOUAKPLVOT)
™mg pntivng, OUOOHopPOG Ypouatiopnds e palag tov, avénorn TG SlCTOGLOKNG
otafepdTNTOG, HElMOT TNG OVTOYNG O EPEAKVGUO Kol HKPY] HEIMON NG aVTOYNG GE KA

(Kovotavtakov, Toarikn 2012).

H Oeppoxpacio emmpedlet oe peydro Pobud Tic ynUIKES, QUOIKES KOl UNYOVIKES
W00 TEG TOL ELAOL 1] TPOKOAEL OMOKOOOUNOT T®V OOUKADV GLUGTATIKOV TOL GE OMAES
povouepeic evooelc. To péyebog tng emidpaong e&aptdral amd dAPOPOVS TAPAYOVTESG, Ol
oToVdAIOTEPOL TV OTOI®V €ival To VYog ¢ Beppokpaciog Kot 0 ¥povog enidpacng g, M

vypacio Tov ELAOV, N TAPOLGiN KOTAADTY, Kot TEAOG TO £100G Kot 01 O106TAGELS TOL ELAOV.

To &0Ao oT1g O1POPES HOPPEG KATEPYAGIOG KOt YPTONG TOL VIOKELTOL GTNV EMOPAOT)
Beppokpaciag mov doev Eemepva tovg 200°C. H emidopaon g apopd kvpiog peiowon g
VYPOCKOTIKOTNTAG, TNG UNYXOVIKNG OVTOYXNG KOl TEPLOPIGUEVT] OTTOTKOOOUNOT TOV GUOTUTIKAOV
tov &vAov. Ztig Ogpupokpociec avtég dwutnpeitar M HOKPOOKOMIKY doun Tov  ELAOV.
Oeppoxpacio péxpt 100 °C, yio mapdoetypa, LEWOVEL TNV KAVOTNTO TPOCSPOPNONS VYPACIG
amo 1o TEPPAAAOV OAAL 1 emidpacn dev etvan poviun, kabng pe peimon g Bepprokpaciog to
EVAO amoKTA TIG apyIKES TOV W10TNTEG. X€ Bepuokpacies peyorlvtepeg tv 100 °C, 1 enidpaon
OTIG PLOIKES KO UNYOVIKES 1010TNTEG Elvan TEPIGGOTEPO N AydTEPO UOVIES, AVAAOYO LE TO
Vyog Kot T ddpketa g Beppokpaciog. Ot poévipes petaforés otig 110TNTES TOV ELAOVL Eivar
OMOTEAECUO.  YNUWKOV — OALOIDGEDV TOV TOAVUEPDV GLOTATIKOV TOoL  (Kvuttapivn,
nukvTTapiveg, Ayviv). Ztnv ewkova 22, eaivetal 0t EOHA0 EAATNG GE LOPPON TPLOVISIOL UETA
amd Oépuovon yuo EIKOGITECOEPLS MPEG Apyroe vo yavel Bapoc otovg 100 °C; n ammAeia

Bapovg otovg 120 °C frave 0.8%, evd otovg 200 °C éptace to 15%.
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A 9 o 2 Ahdrero Bapovg Tov EHAOL EAATNG pe TV adEnon e Oeppokpacio.

H onodlela Bapovg eivarl omoTEAEGHO OTOIKOSOUNOTG TMV TOAVUEPDV GLGTATIKOV TOL
Evdov (kvttapivn, nuikvtTopiveg, Atyvivn), to omoia mopovctdlovv peydin avlektikdTnTo
péxpt toug 100 °C. Ze Beppoxpacieg petacy 120-140 °C, n kutrapivn Kot ot MUIKLTTOPIVEG
apyilovv va amokodopovvTal, eved M Ayvivn givol TEPIGGOTEPO OVOEKTIKY. XTN CTOSLOKY
QITOIKOJOUNON - KOTOKEPUOTIGUO TNG KLTTOPIVNG Kot TG nuikvuttapivig sivar faciopuévn n
Wéa ¢ Beprkng tpomomoinong tov EvAov, kabdg elvar YvooTd OTL TO. GLOTATIKE CLTA
TePEYOLVV peyares moocotTEG ehevBepmv LVOpoELAMmy (-OH) ta omoia gival kKot ot KHpilot
vevBLVVOL Yia 000 PACTKE HEIOVEKTUATA TOV ELAOL: TEPLOPICUEVT SLOCTAGLAKT oTafepdTNTO
KOl OYETIKA YOUNAN ovOEKTIKOTNTO GE IKPOOPYOVIGHOVG. O 6TAd10KOS KOTAKEPUATIGUOG TV
TOAVUEPDV GLGTATIKAOV TOL EVAOVL e TNV avénomn g Beppokpaciog, £xel GOV ATOTEAEGLO TN
ONUovpYio TOAADOV KPOV VEOV GLGTATIKOV. AVTE Tapovstalovy pio avEnuévn evepynTiko-
™TO, UE ATOTEAEGHO VO ONUIOVPYOVVTOL VEQ TOAVUEPT GLOTATIKA pHEca ot ndla Tov EHAov,

HE d1apopETIKEG PEATIOUEVES WO10TNTEG (T.Y. OmOppdPNON AYyOTEPNG TOGATNTOS VEPOD).

To koo YopaxTNPIoTIKO OAMV TV PeBOSWV Tapay®YNG TG BEPLUIKA TPOTOTOMUEVNG
Evielag, etvar OTL 0 YEPIGUOS Tov EVAOL TpayUHOTOTOEITOL GE VYNAES Bepurokpacieg mov
Kopaivovtol and 160°C HEXPL 260°C. Ot SPOPES TOVG EYOVV VO KAVOLV LLE TOVG GUVTEAECTECG
TOPAYMOYNG, OGS 1) KATAGTAGT] TOL EVA0L amd dmoyn vypaciag (YAwpd 1 ENpod), To €idog g
nieong (atpooeaiptkn 1 vopobeppikn), to péco BEpuavong (Bepprdc ko vYpOS aépag, Beprog

atHog 1 AGdT) Kot 1 Tapovsia 1 amovsio 0&uyovov.

To Beppkd tpomomompévo EVA0 amotedel £va LGIKO TPOTOV OV TOPAYETAL LE TNV

ypnon Oeppotmrog Kot oatpov, yopic v mpooHnikn ymukodv. Ot kvprotepor péBodot
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Tapoy®yng avtng e Evieiag éxovv avamtvybel oe dibpopeg ydpeg ™ Evponng ko £xovv

Kkatoyvpwbel debvirg og dumhdpata gvpectteyviag (ITamadomoviog et. al. 2004).

3.3.1.1.ThermoWood Proces§e y deticad ~Uj Uorvoed dUjeday Uj; e 8 a

Epsvvnticéc mpoondbeleg moAl®V €TV 6TOoV TOUEN NG BEPUIKNG TPOTOMOINoNG TOV
Evlov and to Teyvoroywkd Epevvntikd Kévrpo tng dwviavdiog (Technical Research Centre of
Finland) kot t Blopnyavia Ebdov g @wviavdiog, elyav cav omotéAecpo v avamtuén g
ev AOY® pebddov. Oepukd tpomomomuévo EOA0 Tapdyston TALOV 6€ Propmyavikn KAILaKo pe

t0 gumopikd ovoua ThermoWood®, kot £xel katoyvpwbel d1eBvidg og dimAmpa evpectTeyviag.

K 5 o 3 ThermoWood® (http://www.thermowood.gr/).

H d&deia ypriong tov dumhopotog avike otov DvAoavowd Xvvetoupiopd Ogppuxd

Tporonompévov Eviov (Finnish ThermoWood Association).

H 6An dwdikacia mapaywyng Beppkd tpomomoimpévonv EVAov, 1 omoio TaPoLGLALETOL

otV Ewova 24, uropet va katavepndet otic €ENg @aoelg:
0 Y U dn otoio neprihopPaver o axdrovda oTddio:

T (o) Ztéddo Béppavong, émov to Ao Bepuaivetan paydaio o€ o Oeprokpacio wov
dev Eemepvd Toug 100 ° C. H ypovikn didpxelo Tov otadiov kopaivetor amd 2 péypt 4
MpPEC.

T (B) Ztad10 Enpavong, OTov emOIOKETOL Pel®ON TNG VYPAGiag Tov EOAOVL g TOCOGTO

3-4%, n omoia pmopel va ptdoet kot o 0%. H Beppokpacio gtdvel kon drotnpeiton
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otabepn otovg 130 °C. H ypovikn didpkela Tov otadiov kKvpoivetol amd 6 péypt 16
MPEG.
0 Y 0 don®d npaypatonoteiton n Oepuikn tpomomoinomn tov EHAov.

1 H 6gpuokpacio avefaiver otovg 180 °C - 220 °C kot 0 0€pag 610 BGAAUO YEPIGHOD
avtikafiototor otadtokd pe atud vy va amoeevyfel mbavy vrepbiéppavon tov
Evlov. Otav emtevybel 1o emBountod amotédecua, n Oeppokpacio mopapével otadepn
vy 2 pe 3 opeg. H ypovikn didpreto Tov 6tadiov avtod Kot ToL ETOUEVOD KL UOTVETOL

amo 6 péypt 10 ope.
0 Y O dn oBoio neprihopPaver Ta akdrovda oTddio:

1 (o) Ztéd10 pepkod KMpatiopov, 6mov 1 Beppokpacio EAATTOVETAL GTUSIOKE. .

T (B) Ztéddwo otabepomoinong, O6mov M amolecHeica vypacia emotpépet oto ELAO
(vekaopdc vepov) o mocootd 48% , avdioya pe v teAkn embBounty ypnomn. H
YPOVIKT S1dpKela Tov oTadiov Kvpaiveton amd 6 uéxpt 10 dpeg.

T (y) Ztédo telkov Kipatiopov. H ypovikr| didpkela tov otadiov kvpaivetor amd 4
péxpt 6 wpeg.

1 H 6An dwdwocio Beppukng tpomomoinomg £xel GUVOAIKY SLAPKELN TOL KLUOEVETOL 0T
24 péxpt 46 dpeg. H pébodog eivar yevikd katdAAnin yio 6o ta €idn EvAov, oAAd
umopel va mpocappocOel avdioyo pe Tic atopukés 1dotepdtnTeg Kdbe €ldovg

(Moraddémovrog et. al. 2004).
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@9 Y o} U Ewdld mdnopoyoyumc Soduaociag. (http://www.thermowood.qgr/).
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3.3.1.2.PlatoWoodProcess e ydeatiad ~ Uy Uovyoed dUjesay¥Y Uje @8 a:¢

Mo véa KovoTopog texvoroyio mov KAakdOnke ot Prounyavio otnv moOAN Apvepn
¢ OAavdiag givor 1 teyvoroyion Plato® amd tovg epevvntég A. Pizzi, M. Boonstra, B.
Tieerdsma, H. Militz, ko1 xotoyvpmbnke pe moykoOcHlo Simhopo gvpeoiteyviog HE TO
eumopwkd 6voua PlatoWood. Ta dwkandpato ypriong Kot tpo®ddnong avikovy oty taipio
Plato International Technology B¥vo n etioia mapaywyn eivar 24.000 m3. Mg avt v
uébodo M mopaydupevn Evieion elval owoloyiky] kot €xel €EQUPETIKY] TOLOTNTO. EMEWON
tpomonoteital To ELAO Bepuikd povo, pe Beppdra kot atpd. H dtapopomoinon g oe oyéon
HE OVTY, TOL OVOTTUYTNKE Kot epappdletal otnv dwviavdia, Eykeltor 6T Tapovsio evog
VOpobeplIKOV oTaviov Katd T dbpreta g eEEMENG TS LeBOdOL, TO 0moio TpoKaAel TOAAEG

ANUKES TPOTOTOLNGELS.

ZVYKEKPLUEVO, 1] TOPOVGIL LEYEIANG TOCOTNTOS VYPOUGING HEGH GTO KVTTOPIKO TOlymLLoL
tov &OAov «katd TN Odpkelww TOL  VOpobepukoy  oTadiov, mpokaAel avEnuéEvn
AVTIOPAGTIKOTNTO GTO. CLGTATIKG TOV KLTTOPIKOD TOLYMUOTOC, KAT® omd GYETIKA YOUNAES
Bepurokpacies. 'Etol mpoxeévou va gmrevydet 1o emBountd amotéreoua, epappoloviot mo
Nmeg ovvinkeg Tpomomoinong e OMOTEAECUO. Ol OVOUEVEIS EMMTMOGELS OTIG UNYOVIKEG

110N TES TOV EHAOV VO EAAYIGTOTOLOVVTOL.

K 9 o R4 Ebhvn tafra amd Evieio Platowood yio Sopticry xpriom.

H teyvoroyia mapaywyng tov PlatoWood Pacileton o€ 1€66€pa oTad00 TOPAYWOYNG:

1 EUYUlUsae glu} adBohewr Bepugivktdidhrovg 150-180°C vd atpd kou o
avéavopevn mieon (6 éo¢ 8 atm) yia dtotnpa 5 pdv. To otddio avtd amattel Evieia

elappmg Enpapévn otov aépa, OnAadn pe vypacia mepimov 15-20%. Ot nuukvttopiveg
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oV ELAOV GTO GTASL0 CVTO OTOLKOSOLOVVTOL LEPIKAOS KOL 1] AYVIVN «EVEPYOTOLEITOLY.
Qo1660, N KLTTOPIV TAPOUEVEL OVETOQPY, YEYOVOS 1OWHTEPA ONUOVTIKO Yol TN
dwpnon tov unyavikav wottov tov Plato®Wood og vynio erinedo.

T EUYU 96 3 giyetohaod iugh:Propmyavicd Enpaviipro. H Evdeila Enpaiveton
péypt éva eminedo vypaciog 8-10%. H dwdwacia avt dwapkel and 5 pépeg émg xan 3
ePoopAdES.

T EUYuse Uj @ n &uie apgmdmdigfron Oeppiké otovg 150-190°C oe £vol
Enpod  mepdrriov Yo ypovikd Sdotnuo 12-16 opdv. Xnukég avtidpacElS
ocvpfaivouv péca oto EVAO, ot OAOEDOEG TOV GYNUATICTNKAY KOTE TO TPMOTO GTASIO
avTIOPOVV LE TNV NON «EVEPYOTOMUEVT Atyvivn He amoTéAeca TV Onpovpyia vEwv,
duvatOV YMUKOV decudv. To 6Tddo avtd €xel ®¢ omotéhespo T PeAtioon g
dwotactokng otabepdrag tov EOGAoL kot divel oto Téhog EvAieion pe TOGOGTO
vypaociog wepimov 1%.

T EUYUo96 o a:ooeoddientiice aacidio g texvoroyiog PlatoWood yiveton o
Kapotiopog. H dwdikacio eivar Opoto e ovti mov YPNCIUOTOLEITAL YloL TNV OTAN
Eviela, péypt n vypacia g Euieiag va kopavletl amd to 10 éog o 16%. H dibpkela

oV oTadiov avtov dapkel mepimov 3 pépec.

K 9 8 23 Ehlvn KOTAGKEVY GE NYOTETAGHLOL
(http://www.greekarchitects.gr/images/news/mantanis.2011.03.02.jpq)
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3.3.2.; d¢& slbyes ~ @ ~ @ @agli Gad€hpmical modification of wood)

Xnukn tpomonoinon tov EGAov (chemical modification of wood) mpokdnter and v
avtidpaocn evog yNUIKOV GVoTTIKOD ToL VA0V (GVVNBWS Ta VEPoELAIL OH ¢ KuTTOpPivNg,
TOV NUKLTTOPIVOV KOt TNG MYVIVIG) Kot ETAEYUEVOV YNUIK®OV 0VC1®V, 1E 1 xopic T fondeia
KOTOADTI Kol OMUIovpYic 1OVIKOV 0eCUGV UETOED TOVG. Ol yMUKES OLGIEC TPOTOTOOVY TO.
KOPLOL YMUKE YOPAKTNPIGTIKO GLGTATIKA TOL VA0V Y®PIC Vo apvouy To&ikd vIToAEippoTo

péca oto EHAO.

H ynuim tpomomoinom pmopet va petafdiet tov vopogiio yapaktipo tov Eviov. H
EI00YMYN YNUIKOV UEGO GTO KUTTAPIKE TOYMUOTE KOl 1 ONUOVPYio YNUIKOV OEGUOV UE TO
EVvAo ehatt@voLy T0 uEyebog pikvaong kat dOyKmong, eneldn o EOA0 PpiokeTal 6€ PHEPIKN 1|
oMKN Katdotaon 010ykwong Kot ToAAG vdpo&vAla amokAeioviol amd TN Onpovpyior SEGUOV
VOPOYOVOL pE Poptla vepol N avtikadiotavtol amd aALeg VOPOPoPeg opddeg (Kovotavtdiov,

TooAikn 2012).

H ymuwn tpomomoinon tov &OAov ypnowpomoteitor cvyvd yio v PeAtioon tov
UNYOVIKOV 1010THT®OV ToL EOA0V, HEIMON NG VYPOSKOTIKOTNTOS Kot S10YK®OOoNG Tov, avénon
NG AVOEKTIKOTNTOG TOL 0T OEPUIKT OTOUKOIOUN G, OTN PMOTLA, GTOVG UIKPOOPYOVIGHOVS Kot
OTIG KMUOTIKEG OAAOUDGES 1 Yo OMovpyio. 1GYLPAOV KOl OVOEKTIKOV GUYKOAANTIKOV

oMV KaTd TN Tapaymyn cuvOeT®V TPoTdvTOV ELAOV.

Xnuwn tpomomoinon gival duvatdv va yiver povo oty empdveln 1 67 OAn v pdélo
Tov EOLAOVL, vo TEploplelel GTOVE KEVODS YDPOLS N var AAPEL ydPO HOVO GTO KLTTOPIKA
TOLYOUOTO, OVAAOYA LE TO €100G TOV YNUK®V OVTIOPAGTNPIOV TOV YPNGLULOTOI0VVTAL KOl TOV

okomd Yo tov omoio yivetan 1 tponomoinon (Gidrimov, 1986).

3.3.2.1.KebonyWoodProcess e y desitiecd ~ Uy Uovyoed cdesay¥Y Ujae 6 a:

M véa teyvoroyia mov avartuydnke and tov Kabnynt Schneider oe cuvepyocio pe
to Norwegian Agricultural University otn Nopfnyia, givor avty tov mpoidvrog Kebony, 10
omoio etvar ynuikd tpomomoinuévn Euieia mov €xel TpoéAbel and “avtidpaocn’” tov EOAoL e
QOVPPOVPVAIKT] OAKOOAN Tapovcio. Oeppontag, ®ote va emrevybel o  amapoitnrTog
moAvpeptopdc. H axivovovn avtn aAkoOAn TPoEpyeTon amd avaywyn ts PovpPovLPIANG ard
vroAeippato foyopokdrlapov kot kadlopumokiov. To mpoidv @épel to onua Swam mov givot
OLKOAOYIKO GY|LL0L TOLOTNTAG TO OTOI0 AMOVEUETOL GE QLMK TPOG TO TEPPAALOV TPOidVTA G

Zxovowafio. H teyvoloyia amodidet Euiein okoVpov KapE YpMUATOS, e OVOEKTIKOTNTO OTMG

e Ad® a
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oLt Tov TpomKov €idovg Teak kot avopéveTal va aVTIKOTAGTHOEL TO TPOTIKA €101 Kot TNV

eumotTiopévn Eueia oe TOAAES YPNOELS.
Ta otddia TG Tapaymyng Tov givar tpia

i 1o otddio Tov gumoTIGUOY,
1 10 6Tdo10 TG TPOTOTOINGN G - TOAVUEPITUOD.

1 10 otdo0 ™ ENpavong

XpNOOTO0VVTOL GHUEPO KLPIMG To £10M TELKNMG, onuvdac Kot o&lag. H pébodog avtm
dev &yel e€amlmbel otnv vrdrowmn Evpodmn ko onpepa Aertovpyodv d00 £pyocTtdcio o
Noppnyia, mov mapdyovv oe emota Paon mepimov 40.000 «.p. TTowotikoi Edeyyot, mov Exouvv
yivel, épovv katotdEer v Euieio Kebony oty xidon 1 moAdd ovBektikr, otnv omoia
vrdyovtar o Tpomikd €ion Teak, Iroko, Merbau ko Afzelia. To véo mpoidv avagépetar OtL
elvar 10avikd Yo KOTaoKELES eEMTEPIKOV YMPov. Ot ¥pNOEIS TOV Eival KLUPIOE GE TATOUATO
eEMTEPIKOD YDPOV, €MEVOVGELS TOlYWV, EPAPUOYEG TNV ELAOVOLTNYIKY KOl YEVIKOTEPU GE

eotepucés EOAMves Kotaokevég (Mavtavng, [Taraddémoviog 2009).

K 5 8 & Xbroeig ynuxd tpomomompévng Evieiag Kebony
(http://www.ribaproductselector.com/kebony-asa/27470/overview.aspx)

(http://boatsheddartmouth.blogspot.gr/2011/02/real-wood-alternative-to-teak.html).

e NUDa
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4. HKoae hd

2KOTOC aVTAG TNG MTVYKNG epyaciog MTav vo €EETAcEL TV emidpacn NG YpPNoNs
TEGOAPMV VEMV TEYVOLOYIDV CKEVUGUAT®V VOVOTEXVOAOYIOG Yoo TNV Heimon 1 v e€dieyn
TOV YPOUATIKOV OAAAYDOV QLCIKOV KOl TPOTOMOINUEVOL EVAOVL OTIC OVCKOAEG EAANVIKEG
Khpatikég ocuvinkes. Ta €idn EOA0L TOL YPNGYLOTOONKAV Y10l TNV TEPAUATIKY LEAETN TAV
ek, eAadrrn, Oepuikd tpomomomuévn Evieion (ThermoWood, PlatoWood) xot ynpukd
(KebonyWood).

e AdD a
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5. JaWeYeydalaos

H newpapatikh perétn hape xdpa oo KA} o UG Ue ) 96 gUamw@BlBoalUd 2
Ococoriog —lapaptnua Kapditoag, Tpnpa Xyedracpod ko Teyvoroyiag E0Aov Kot

Enindov. H éxBeon tov dokipiov éhafe xdpa onv Tapdtceo Tov KTipiov Tov TUNHOTOG.

5.1.3 2998 Y

5.1. 1. 21 &6

Mo tig avaykeg g mapodoog mTv KNG epyaciog ypnowomomnke VAo EAdtng
(Abies), TIledbkng (Pine), ymukd tpomomomuévo &EOAo Kebony xabmg wor Bepuikd
tpomomomuévo Evio PlatoWood kot ThermoWood amoAloyuévo 6aipdtoy.

K 9 o P& Abkipo EHAov eAdtg (0pioTepd) Kot TedkNG (Selid).

K 9 o P& Abkimo Evlov Kebony (apiotepd), ThermoWood (uéon) kou PlatoWood (Se&id).

SeENUD a
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512 {dgUahecUy UU

Ta yvardyoapta mov ypnoiporomdnkay yio v Aeiovon Tov SEyHATOV £T61 OCTE N
eEMPAveln. TOV Oelypuatov vo eivar opotoyeveic kot Agto frov Nol20 (kdkkovg/cm?2
empdavelng) yw to cokopo kot No220 (kokkovc/cm2 emPAVENS) YL TNV UTPOCTIVH

(XPOUATIKG LETPNOLUN) ETPAVELL TOV SOKIUIMV.

K 9 8 22 Thordyapta.

5.1.3. 4Ysszyal
Ta wvéda oL YPNCLOTOONKAV Y10 TIC OVAYKES TOV TEPALOTOC NTOV:

1 IIwého Coypagikng yw v apiBunon tov dokyiov £tol ®ote va yvopilovue to
€100G, TOV YEPLGUO TOL EQOPUOGTNKE Kal TOV aplOUO TOV SOKIUIOV.

1 IIwého g ypnong peyébovg 1 Y2 g itvtoag o v epoppoyn Pepvikiod
moAvoLvpeBdvNG.

1 TIIwéko wog ypnong peyébovg 1 ivicag yio v €QOpUOYN TOV YEPICUOV UE

VOVOGKELAGLOTOL.

e AbB®a
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A 5 o Ba Ilvéla mov ypnoipomomBnKay yio To meipapo.

51400} 3aes “eeagaegy Udyadd (UaGUYy o)
Xpnowonombnke 1o Pepvikt moivovpeddvng TUO0213/13 Aevkod ypodOUATOG TNG

Sayerlack pe kataivn TH1400 mg emtkaAvatiko yio TV TPOoTacio TV SOKIUIOV Kot KUpimg

TOV GOKOP®V OO TNV TPOSPOPNGT LYPAGIOG Kot YEVIKA amd TNV Kopkég GLVONKES TANV TG

exTifépevnc emeavelag.

K 9 3 B& Abtapt molvovpeddvng kot KatahdTng (GKANPLVIAC).

5.1.5. EFoaUgYOeUUU 3U3eUUcseasoald

Xpnowonomdnkay  1€00eplc  VEEC  OLPOPETIKEG — TEYVOAOYIEC  OKELOGUATOV
VOVOTEYVOAOYLOG TPOoTACiag omd TIG YpoUaTiKES adhayég g etapeiag NanoPhos AE.. Ta

GKELAGLLOTA TTOL Yivave 01 Xelptopol ota dokipo EVAOL NTaV:

T O&eidio tov Titdviov (TiO,) (1" teyvoroyio mopackevyc)

e AbBda
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T O&eido Tov titdviov (TiOy) (2" teyvoroyio mapoackevhc)
1 O&eidio Tov yevdapydpov (ZnO)
1 Miyuo tov o&gidion Tov yevdapyvpov (ZnO) pe 1o 0&eidio tov Titdviov (TiO,) g 2™

teyvoloyiag mapackeuns oe avaroyio 50%-50%.

A 9 8 B2 Tkevdopota vavoteyvoloyiag.

5.1.6. jdeosa¥Y UAceoyaoods dey3e 3i a6

Mo mv avéykn €kBeong TV SOKIMOV KATAGKELAGTNKE 0 OKEAETOC TG Paong ékBeomng
pe ynuka (akivévva ynukd) tporomompévo Evio AccoyaWood (peydin ovBektikdtnTa 6TIg

AALOIDGELG OO KALLATIKOVG TOPEYOVTEG).

KA 9 3 B3 Bhon and ynuid tpomomompuévn Evieion AccoyaWood.

e AbBDa
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5.1.7. jJ3UseasaadqUfh dUsayvYlldd (oh3Uj U "~ aUsy).

INa mv éxBeon tov dokypiov ypnotpomombnke kévipa miaké Baldoong €161 OGTE va

KpePaoTOOV Ta doKipua Tpog £kBeon otnv nAtokn aktivofolio.

K 95 3 B4 Abtucodntd Baldoong (KOVTpo TAUKE).

5.1.8. jJ3e3U0aurvrUU0d 3gafhbsild

IMa va kpepaoctodv Ta doxipa mpog £kBeon ypnoyomomdnkay avoéeidwteg ELAOPIOEG

KatdAANAOL peyEéboug.

K 9 8 B3 Aloleidmteg EVAOPISEC.

e ABDa
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519¢ ) sovBUW@ffaoe UUU

Xpnoponomdnkay Tptyovikd ypucd otnpiypata Kopvilodv €Tl MOTE VO UTOPEGOVLLE

va Kpepdoovpe ta dokipa mpog Ekbeon tavm otr Pdon Ekbeong.

K 9 3 I8& Thryovikd otpiypota.

51103 WUe " vddpllea f y s G UUUUgUs o fh UgSuepogeWy U3z ¢ UUG 3 «

Xpnowomombnke to SurfaporeW tng etawpiog NanoPhos A.E. mov eivar éva
KatdAAnAo adwafpoyomomtikd EOAov ywpic va aAAdlel TN QLOIKY EUEAVION TOL TO OMOi0

EPOUPUOCTNKE UOVO GTO TPOTOTONEVA E10T) TOV TEIPALATOC.

K 9 o BE YBatonmbnTikd Kot TpooTateuTikd EHAOL.

e ABDa
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52436 as950cefhd oaUs Ry oUsU eUUjetU0rd

Mo mv dnuovpyia tov dokitiov e Tapodoos TTVYOKNG EpYaciag xpnoiLomoOnKe
0 TUPOKAT® €PYAcTNPOKOS €EOMAICUOG TOL TUNUOTOS: TOVIOTPiovo (TPLOVOKOPOEAD),

dtokompiovo (tomov radial), toviodeiaveipa (Yoaloyoptiépa,).

A 9 o B& IUpovokopdéha tomov ACM BS STAR 800.

K 9 o B2 Alokompiovo Tomov DEWALT DE7023.

e AbBDa
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K 9 o M@ Thwioretovtipag - yvahoyoptiépa tomov F9.

Emiong v v de€aymyn Kot Tig avAyKeG TOV TTEWPAIATOG YPNSLOTOmOnKaY Opyovo.
Om®G: OAAOUOC KAUOTIGHOV, MAEKTPOVIKO ToyOueTpo, Luyodg okpiPeiog, ypOUOTOUETPO,
YPOVOLETPO, TPLTAVL XEWPOG, YLOAVO GKEVY, OYKOUETPIKO TOTNPL, WOTCOAM, HUETOAMKO

gpyoireio dnuovpyiog KOKAIKOL iyvoug.

A 9 8 MR @ihapog Khpatiopo tomov Votsch VC0100.

e A bB®a
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K 5 o M2 Mhiextpovikd moydpetpo axpiPeiog tomov Mitutoyo 500-181U (opiotepd) kar Luyodg
axpiPeiog Kern EG 220-3NM (3e&1a).

K 9 o MR Xbovouetpo avtictpoeng pétpnong (apiotepd) Kat xpopatopstpo mov BYK-Gardner
(de&14).

K 9 8 M4 TWhalvo marto (aprotepd) ko mothpt (Eoemg (SeE1d).

e AbB®Da



I ¢ 1 ¢ AAUREGREE £0) %) B

K 9 o BB Qropetpicd ThooTikd ToTPL (Eoems (ApIoTEPE) Kot EMOVAPOPTILOUEVO TPLTAVL YEPOC

(de&14).

K 9 o M& Matcora (apiotepd) ko petodhikd epyaleio dnpiovpyiag Kuktkow ixvovg (Sefid).

e AB®a
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5.3. zydeuago»o
5.3.1. @oUtsaUGaU " Uy Uor¥voed UBoascavYs

IMa v mpaypotonoinon e mapohcoos TTuykNG epyaciog dtapopedtnkay 60 dokipio
EvAov mevkov dtaotdoewv S0mm X 50mm x 20mm (urkog — mAdtog — méxog), 60 doxipo
EvAov gldng dwotdoemv S0mMmM X 50mm X 20mm, 25 dokipo Beppikd TpOoTOTOMUEVOL
&bdhov PlatoWood dwotdoeov 100mm x 70mm  x  20mm, 25 dokipa Oeppukd
tpomomomuévov EbAov ThermoWood dwotdoemv 100mm X 70mm X 20mm kot 25 doxipio
uké tpomomomuévov Eviov KebonyWood diactdocemy 100mm x 70mm X 20mm
amoAlaypévo cpaipdtov. [a mv mapdyoyn tov topamdve dokiiov medkov kot A0TOV
ypNoonomOnke N tprovokopdéra Yo To EePdpdicua, o Eepdkpicpa kot to Egxdvopioua
€161 OOTE VO OMCOVUE TIG TEAIKES AMOITOVUEVEG OGTACELS oTo dokipia Yo TV e&€MEN Tov

TEPALOTOG,

K 9 o & Xbion mprovokopdélag yio Topaymyh Sokipiov Tedkov Kat EL0To.

lNo mv mapoyoyn tov dokyiov tpomomomuévng EvAeiag ypnolpomombnke n
TPLOVOKOPOELD  YLOL TNV TOPOY®YT TOV TAATOVS Kol To dtokompiovo (tomov radial) yia v

SLOUOPP®OT) TOL UNKOVE TOV SOKIUIMV.

ZEeEAXNDBDa
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A 5 8 B2 Mapdpenon tpomomompuévng Evieiag 6To SIoKOTPIOVo Y10l TEMKS WiKOS SoKIimV.

2m ovvéyeln ta dokipa medkov Kot EAaTov AswdvOnkav pe yvordyopto Nol20
(koKKovg/cm2 emeavelng) ywoo to 6okopa Kou No220 (kékkovg/ecm?2 em@dvelng) yuw TV
UTPOSTIVY] (XPOUATIKG LETPNOUUN) ETLPAVELD TOV dOKIi®V dov 1 Aclavon £yve TapaAAnAo

oT1G 1veg Ko Oyt KAOETA Y10 VoL Amo@UYOLLLE TNV AVACTKMGT TOV VAV TOL ELAOV.

e Ab® a
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K 9 8 @& Akiovon Sokimv medkov Kat EAaTov.

H tporomompévn Euieio petd v Komn g AetdvOnke oty yuohoyoptiépa ooV TPMTO
o61ad0 Aglavomng, pe yvordyopto Nol20 (kdkkovg/cm2 em@AVENS) KOl GTNV GLVEXELL
EQOPUOCTNKE Kol Oe0TEPO OTASI0 Agiovong He MO WIAO yvaddyoapto peyébovg No220

(kO6KKOVG/cm2 EMPAVELNG) Y10 KOAVTEPO OMOTEAEGLTA AElOVOTC.

A 9 8 R Akioavon tpomomompévon EBAOL GTNY YVOAOXAPTIEPT.

‘Enteita 0Aa o dokipa tov mepdpatog AstdvOnkav kot kabopiotnKoy TPOGEKTIKA Y10

va amopakpuvOel | Tepttt VAN (EVAOGKOVT) 0o TIG EMPAVELEG TV OOKIIWV.

e ABD a
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5.3.2. ToesegUUslehd Uxs3 Ulecoscars

Tao dokipo tomofetnOnkav og OGlapo KApaticpov oe Ogppokpacio 20+£1°C kot oyeTikn
vypacio aépa 65+3% £tor @ote va emitevytel wwoppomian ™G vypaciog Tovg Yo €kbeon  oe
eEmtepikég ouvnkeg (12-15%) pe 6Komd TV amopLuyn payod®GE®Y Kot oTPEPADCEDY AVTOV, Ot
omoieg Oa Mrav dvopevelg v v ékPaocn tov mepdpatos. Ta dokipa tavoundnkov Kot
tomofetOnkov pe tétolo TPOTO 6T0 OGAOUO £TOL MOTE VA VIAPYEL OUOAT Kivnom Tov aépa

avdpeoa oto dokipia Kot vo emttevyel pe Tov KOAVTEPO dLVOTO TPOTO 0 KAMUOTIGHOG TOVG.

K 9 o A Khpotiopdg dokipiov Edlov oe KoTdAANAeg GuVOTKeC.

047"

533.¢6 6 dyilHdyds o YU~r3

Mo mmv ékBeon tov doxyiov ypnowomomdnkav otnpiypota kopvilas ywo vo To
Kkpepdoovpe v oty Pdaon ékBeong. Ta otnpiypato tomobenOnkav mpwv v gpaproyn
0V Pepvikiod moAvovpeBdvng oty To® EMEAVEIL TV OOKIUIOV HE KOPEAKLYL HIKPOD
UKOLG KoL SLLTOUNG.

A 9 8 B3 Throbémon omprypdtov.

SeEANBD a
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5.3.4. ¢6 edyUdid aes3egd GU UssaacesU

211 GUVEYELD LE TO PETOAMKO ePYOAEID dNUIOVPYIOG KUKAIKOV T)voug dnpovpyndnke n
KUKAIKT] TEPLOYN OTO KEVIPO TOV SOKIMV PE OKOTO Ol PHETPNOELS YPDOHOTOS TTov Ba yivovton
ota dokipa va gtvor amd v 101 TePLoyr Tov SOKIULiOV.

K 9 8 B4 Tbrobémon ixvoug oe Sokipo.

535 AGUjeegoe bUy 39 oalkgioasias asd &dg &) d d UU

e ovTO TO OTASI0 TOV TEPAUNTOS €PAPUOGTNKE 0T doKipa Tov AoV 10 Pepvikt
TOALOLPEDAVIG O EMKAAVTTIKO Y10l TV TPOGTAGIN TOVG OO TIG KUPIKES GLVONKES TANV TNG
exTifépevnc emoeavelag. Apyxkd £ytve KoAn avokivnon tov doyelov mov vanpye to Pepvikt
moAvoLPEDEVNG Kol TOL KATaALTN (OKANPLVTH) Kol GTN GUVEXEWL €ytve 1 UIEN ovtdv pe
avaAoyieg 2 puépn Pepvikiod moAvovpeddvng kar 1 pépog okAnpuvin 6e mocdTNTA KATAAANAN
(25ml-12,5ml) éto1 dote vo unv yivel 1 GKAPLVOT TOL VAIKOD TPV TV EQUPUOYR OWTAS TNG
mocoTNTOg ot doKipa. [Ipv v epaproyn Tov ETKOALTTIKOD Kol VA €xet yivel n avauén
YTLTNONKE TO JOYElO TOL LANPYE TO HYHO WAV GE GKANPN EMPAVELD Yo Vo StaAvOovv
(oxdoovv) TVXOV QLGOAIdEG Tov elyav dnmuovpynBel Katd v avdpuén mov Ba HTov
LELOVEKTILOL GTNV TPOCTAGIO TOV EMKAAVUUEVOV ETLPAVELDV (TPOSPAPNGN VYPACIHG OO TIG

QLGOAOEC).

SeEABD a
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K 9 o B3 Ebappoyn tov Pepvikiod moAvovpeddvng oto dokipiia.

Xmv ovvéxewn to dokipo tomofetnOnkav ot ocuvvOnkeg mePPAAAOVTOS  TOL
€PYOOTNPLOV Yo OGO XPOVO YPELOTAV Y10 VO GTEYVAOCEL TO Pepvikt ToAvoLPeBdvNg KaAd Kot
otV cuvéxela EovotomobetOnkay oto OdAapo KAMUOTIGHOV.

A 9 o & Liéyvouo tov dokiuiov.

536mo UG ¥ -pyadgideiads € a ¥ 3
‘Eneita and 1o otéyvopo tov Pepvikiod moivovpeBdvng £ytve 0 Sloy®PGHOG TV
Sokwiov. Ta doxiwe = Ui a@ g o U Biaygpiomrav pe tov €E4G TpOTO:

T 12 dokipa amd 1o Kdbe £100g Ta PNGapLE YOPIg KavEVA YEPIGUO MG onUEin avapopdg
TOL TEPGp0TOg control 1 aAMdg papTupeg.

1 6 dokipa v kGOe éva amd T TEGGEPA OKEVAGLOTA VAVOTEXVOLOYiaG Yo TV uébodo
NG EMAAELYNG LE TVEAO.

1 6 doxipa v k6Oe éva amd To TEGGEPA OKEVAGHATA VAVOTEXVOAOYiaG Yo TV HEB0SO

™V gupantiong.

SeABD a
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A 9 o BE Maywpiopdc Sokiiov TEHKov Kot EAATOV.

To doxipo tpomomompévng Evieiog (ThermoWood-PlatoWood-KebonyWood) pe
tov €€Ng TpdTO:

T 5 dokipa amd 10 Kébe £100¢ Ta APNOAUE YOPIG KavEVA XEPIOUO G oNUEin avapopdg
TOL TEPApoTog control 1 aAldg paptupec.

T 5 dokipa yo k60e éva amd T Téocepa oKevAGHATA VavoTeXVoroYiag Yo v HEBodo
™V euPfantionc.

A 9 o B& Maywpiopds dokipiov Tpomomomuévng Evieioc.

2 ovvéyela €ytve M apiBunon oty micw emedveln Tov dokiov. H apibunon éywve
pe mvéro Coypa@ikng kol ASOUTOYd He TPOTO MOTE Vo TPocdlopiletar emaxpifdg 1O
OOKII0 pE T EENG YOPAKTNPIOTIKAL:
1 Eidoc &vrov
1 Eidog vavookevdopatog
T MébBodog yeptopod
T ApOudc doxiiov

e ANBD a



I ¢ 1 ¢ AAUREGREE £0) %) B

A 9 8 R Abibunon Sokwimv.

5.3.7. AKiU)jeagoe guUUeg vddUsoaai aUs
(Surfapore W)

210 €mOPEVO OTAOI0  TOVL TEWPAUATOS EQOPUOCTNKE TO  VOATOTOONTIKO Kot
TPOoTUTELTIKO EVAOL HOVO ot €idn Tpomomomuévng Euieiog pe v péBodo emdrenyng pe
TVELO GTNV EMPAVELL TPOG £KOECT e GKOTO VO AP POYOTOUCOVLE TNV EMPAVELL OO TNV
mpoopdenon Voatog. Ta dokipa emarepdnkave 2 @opég (2 xépia) Omov £QUPUOGTNKE TO
TPOTO YEPL KoL PLeTd and 1 dpa £ytve N papproyn Kot Tov devTePOL yeptov. 'Emetta ta dokipna
tomofetnOnKav 610 BAANNO KAMUOTIGHOV Yoo 48 MPEG TPV TO YXEPIOUO UE TO GKELACUOTO
vavoteyvoroyiag.

K 9 3 H@ Epoppoyn vdatonmdnticod.

538. €ios0d Ueascavrs

2T OULVEXELD TOV TEWPANATOS, OKPPDOG TPV YiVEL O YEPICUOS HE TO CKEVAGLOTO
vavoteyvoroyiag, £ywve 1 {Oylon kdmowwv dokipiov ond Kabe eidoc ko kataypdenke n pala
TOVG KOl EMEITAL OO TO XEPGUO TV doKimv &yve Eova (Oyion ota idto dokipa yio va
umopécovpe vo, dovue moca Ml TocdTTOC VOVOSKELACUATOS EPAPUOCTNKE AVA ETLPAVELCL.
Anhadn yuoo va domotwbel av 1 mtoodtta o Ml wov epapUOCTNKE AVA ETLPAVELDL TTOV
oxe06V 1) 10101
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5.39. AGUjyeegoe Uxs 3UssloUgUGeyYUrs aGUU uUesoac

2 oUTO TO OTAO0 TOL TEPAUATOS £YVE 1 EPAPLOYN] TOV VOVOGKELOGUAT®OV GTO.
dokipa pe 6vo pebddovc:

1 MébBodog endhenyng e mvéLo
1 MébBodog epPantiong
Ol tar dokipuo TPV T0 YEPIGUO LE TOL VOVOOKELAGHOTO KabapioTKay e TETIECUEVO
aépa £T61 AOTE va MTEVYHOHV KOAVTEPA OMOTEAEGLOTO EIGYMPNONG TOV VOVOGKEVUGUATMV
ota dokipa (avorytoi Tdpot, amovsio GKOVNG).

5391 zydelied U YaUsydd Uesoescars U "~ 93yas

O yepopds tov dokipiov pe mvélo treated €ywve o 24 dokipa mevkov kot 24 dokipuo
elatod. Apykd avokivhiOnkov to pmovkdAla mov PBplokdtav to Kabe éva amd to Téccepa
vavookevdopato. TorobethOnke oe motnpt (Eoemg 40ml okevdouartog. 'Encita enaieipniay
T 6 doxipo mevkov kot ta 6 dokipa EAatov pe mvéro 1 tvtoag kot apednikave ylo 5 Aentd
va. 10 amoppo@covy 1° yépt emdAeyng Kol ot cuvéyeld Eyve 1 EMGAEYN TOV LITOAOUTOL
okevdoparog and to 40ml ota dokipa 2° yépt emdhewync. Me tov 810 TpémO Eyve 1
EMAAELYT] KOL TOV VITOAOITMOV VOVOCKEVAGUATOV GTO SOKILO TEVKOL Kol EA0TOV.

K 9 o PR Xkipiopog endheryng dokipiov pe mvéro.

5.3.9.2. zydeused Ueby¥Y Usldd

O yepiopdg Tov dokipimv pe eppdantion treated £yve oe 24 dokipa mevkov, 24 dokipua,
éhatov, 20 dokipo Oeppikd tpomomomuévor EGAov ThermoWood, 20 doxipo Ogppikd
tponomomuévor  EvAov PlatoWood xar 20 dokipo ynuukd  tpomomompévon  EHAOL
KebonyWood. 'Eywve 1 opydvmon tov y®pov TEPAUOTOS HE TO OmopoitnTo. LAKG Kot
gpyareia yo v pébodo g epPdmtionc.
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A 9 8 52 Qbydvaon Tov xdpov Sefoymyfc Tov TEPAPOTOG.

Apyicd a@ol €ywve 1 ovOKIivIION TOL UTOVKOALOL TOmMOOETHONKE L0 1KOVOTOWTIKY
TOGOTNTO TOV VOVOCKELAGHOTOS G€ mOTNPL (E6emg £T01 MOTE OAOKANPN M EMPAVELQL TPOG
éxBeon va Ppioketar fubiopévn oto vavookévacua katd m ddpkea s eppdntions. 'Eneita
pvOuiotnke to YpovoueTpo avTioTpoens nétpnong ota 10 devtepdrenta mov NTaV 0 XPOVOG
nov Ba gpPantifotTav Ta oK 6T VOVOGKEVAG LATO.

K 9 o B3 Nbhivookévacpa oe ToTpt (EGEMS KO XPOVOLETPO AVTIGTPOPNG HETPNONC.

2 ovvéyela €yve M euPantion 6AwV T®V dOKIUI®OV HE TO KATAAANAO VOVOGKELAGLOL
vy 10 devtepdrento Ko peTd amopakpuvOnke N mepicsio TOGHTNTA TOV CKEVACUOTOS LE
amopPPOPNTIKO YOPTL.
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K 5 o P4 Khpantion Sokipiov Kat omopdKpuVen Tepicstag TosoTNTOC,

210 €MOUEVO OTAO0 TOL TEPAUOTOC OAd T dokipe tomobetnOnkav oto Odiapo
KMpatiopov yuo 48 dpec, o Ogppokpacio 20+£1°C kar oyetikf vypoaocio aépo 65+3% étot
MOTE VO EMTEVYTEL 1IGOPPOTIXL TNG VYPAGIOG TOVG.

A 9 o B3R Khpotiopdg Sokiiov petd amd 1o Yepiopd He TO VAVOSKEVOGHO.

5.3.10. zyUyddd 64t eUUasd

‘Enteita amd tov KAMPATIoHO €ytve 0 0KPPG TPOGOIOPIGUAC TOL YPDOUATOS OAMV TOV
dokipiov enegepyacuévav (treated) kot un (control) pe ypopatduetpo tomov BYK-Gardner
pe Baon to cvomua CIELAB mpwv v €kBeom auTdVv Kot LETA TO TEPAG TMOV XEPICUADV LE TO,
vavookevacpato. H pétpnon népbnke and kabe dokipo amd tnv meployn mov &iyxe yivetr to
KUKAIKO {yvog Tave omnv em@dvelo Tov dokipiov. ‘OAeg ov HETPOELS KaTayplonKay o€
YPOUATIKE TPOTOKOALN [LE OKOTO TNV GVYKPION TOV LETPNGEMV YPDOUUTOS LETE TO TEAOG TOV
nepapatog. Ot cuvolkeg petaforéc amoypmoewv (AE*) mov opeilovtal og KAmolo yEPIGHO

N dAAo mopdyovta vroAoyilovtat amd Tov padnuotikd THmo :

AE*= 320 3Az 46 3Az 0
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K 9 o P& Nétpnon xpdpatog Sokiiov.
5.3.11. FKFgsUeydid aUs aUUUGaUge bYOGU¥3 yoadl

Mo mv avaykn ékbeong tov dokiov £ytve cuvinpnon ce Non vadpyovoa Pdon
éxBeonc. H PBdon emoreipOnie oloxAnpn wo @opd pe to ido0 Pepvikt moAvovpebddvng mov
Kévape emdAenym o SOKIULN YioL VO, UMV TPOCPOPNGEL VYPAGTaL.

A 9 o BE Tbvripnon vrdpyovoag Baong ékBeong Sokipinv.

‘Eneita  xotaokevdomnke KowvoOpyle Pdaon  €kbeong pe okehetd amd  ymuukd
tponoromuévo Evo AccoyaWood kat mhdko otnpiEng amd oviikoAlntd Baidoonc. To Evio
Baong Accoya dlopoppdbdnke oto OSwokompiovo tomov radial ko n mAdka oTHPENG
OlopopemOnKe yoo TEAIKEG O0TACES OTNV YoVIAoTpa. AkolovOnce 10 onuddepo g
TAQKOG OTO KOTAAANAQ onueion Yoo v tomofétnon tov avoieidmtomv Pdav yo va
UTOPECOVE VO KpERAGOoLUE To dokipa Tpog £kBeom. Télog Podbnke  mAdko whve otV
Baon éxBeomng.
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K 9 o B& Kbiraokevr Paong ékBeong Sokipimv.

5312 v} edyWedgcaxrxs GUsd byYiUsd yadUldd

Apycd ot dvo Pdoelg €kBeong TomobeTOnKay STV TOPATCA TOL VEOL KTIPIOL TOV
TUALOTOG oXeO10GHOD Kot TeYvoLoYiag ELAOV Kot emimAov. ‘Emetta oty 01 vdpyovoa Baon
gywve M yopobémmon tov dokipiov meEvKov Kot €hatov. XTnv Kowovpywo Pdorn Eywe m
Y®OPOBETNOT TOV TPOTOTOUEVOVY E10MV EOA0VL.

s lf'flil l/l/
SENEN NoREEN

oLl I/i/l/l/lfl

K 5 o pQ Théwoumon tov Sokipiny oTic Pacelg Ko 0TV TOPETGH TOL TUHUOTOC,
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5.3.13. j34hsed usUaUovyoed "~ Usy¥YeUUsd yoadUO(

Ta dokipto amd mevKO Ko EAATO eKTEOMKAV 0TV NAMokn axtivofoia cuvolkd yio 10
UAVES Kot TO, SLOGTAHOTO HETPNONG YPDOUOTOS aTOV NTov petd amd 1-3-6-10 pnva-sg
éxBeonc evo ta dokipa tpomomomuévng Evieiog ektédnkav yioo 9 pnveg kou ta StacTHUATO
UETPMONG TOV YPOUOTOC NTav PETh amd 1-2-3-6-9 punva-eg £kBeong.

Y a 3 U o Higporbyioxd ot petpricels Tov Sokipinv medkon Kot EATov.

1% y Uy d0d 14/11/2011 gy 93 Uds ¥
ey Uy did 14/12/2011 1 ge3U gUU0Y
ey Uy did 14/2/2012 3 ge3ld eU00Y
A y Uy d0d 14/5/2012 6 ¢ e3llgr Uds3
5% y Uy d0d 14/9/2012 10 ee3Ud eU0U

Y a 3 U s Higpordyioxd ot petpricelg tov dokiuicov ThermoWood, PlatoWood
ko KebonyWood.

ey Uy dad 15/12/2011 by o3 Uds ¥
ey Uy did 15/1/2012 1 ee3U gUUY¥Y
ey Uy did 15/2/2012 2 ge3lUd ¢00¥
Ae y Uy dud 15/3/2012 3 ge3ld «00¥
5% y Uy d0d 15/6/2012 6 eea3lUd ¢00Y
6le y Uy d0d 15/9/2012 9 ge3lUd ¢U00Y
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o -~ ~

6. YUs)] UsUUsoah ey]16d

-

6. 1. jj3reUUsoayd eUUUbecayd UBoascav¥s

2T0V TOPUKAT® TIVOKO ToPoLGLAloVTIOL Ol GUVOMKES UETAPOAEC TOV YPOUOTOS TWV
dokipimv mevkov AE*. Ot petpnoelg avtég mpocsdiopilovv Tig HETAPOAEG TOL YPDOUOTOS TOV
enelepyoouévov dokipiov mevkov (treated) wkor tov pn enefepyacuévov (control) oe
GUYKPION HE TIG aPYIKEG LETPNOELS ONAON TPtV TV £KBECT] OLTMOV 6TV NALOKY aKTvoBoAia

UV G€ GLYKEKPILEVO YPOVIKA SLOGTILLOTA.

Y a 3 U a YhgkeviPoticoc mivakag xpopatikdv petafordv AE* dokipiov nediov.

*thAﬁ_hB'./\MJ'b':ﬁ\ﬁ‘

s kbs| control [y " A~ [ywh A [yuh A [1oh A° [yt A [wh A n[jsh M [joh Ay

AVERAGE 12,48 9,49 8,06 13,14 11,85 10,09 9,78 13,38 12,93
MAX 16,14 10,31 9,43 14,40 12,84 10,51 10,83 14,56 13,80
MIN 11,25 8,76 7,23 12,63 10,74 9,38 8,76 12,93 12,16

STDEV 1,23 0,50 0,73 0,58 0,68 0,36 0,79 0,59 0,65

B kB control]“A“ v AT 1H»;“ 100 A7 anh /\I“ wh A 'n et M” (10t Ay

AVERAGE 11,80 10,71 9,32 11,91 11,00 11,43 10,13 11,77 12,41
MAX 13,84 11,78 10,58 13,05 11,88 12,74 11,06 12,65 13,42
MIN 10,62 9,95 7,99 10,90 9,06 10,56 9,08 10,39 11,56

STDEV 0,88 0,67 0,76 0,79 0,90 0,72 0,61 0,80 0,66

B kB controlwhA“ whff“ 1H/Y“ 10““ 1nh /\I“ Wwh A n{H M 10“N1

AVERAGE 22,84 15,96 17,99 19,34 19,19 18,54 19,55 20,68 22,59
MAX 27,13 17,00 20,09 22,40 23,53 20,73 21,83 23,98 26,34
MIN 18,78 13,79 16,48 15,27 14,70 16,82 17,84 18,70 19,93

STDEV 2,42 1,11 1,24 2,24 2,66 1,40 1,62 1,67 2,22

BkB| control |7 " A~ M A" JHM A" |10l A™ o ™ [ A [ " M” [10" M
AVERAGE 28,18 20,27 22,53 23,73 23,62 23,66 23,61 26,36 29,47
MAX 30,81 23,86 24,65 27,05 29,66 27,68 25,72 32,61 32,64
MIN 23,98 16,14 20,41 18,86 17,91 20,91 21,00 23,18 27,57
STDEV 2,04 2,59 1,70 2,63 3,65 2,38 1,71 2,99 2,01

Y10 0 } Y (i d sdgovsHilovtar ot xpoUOTIKEG SLUPOPES TOV VIAPYOVY GTOL SOKILLOL
nevkov emefepyoouéva (treated) kon pn enegepyacuéva (control) yio ypovikég meptodovg (1-3-
6-10) unvav and TIg apyIKeEG TOVG Kataotdoels (tpv v £kbeon). T tov 1° pive eaiveton
OTL TO. dOKIHI TOV dEYTNKAV XEWPIOCUO He Ta vavookevdopata 1 kot 2 deiyvouv pikpdtepn
YPOUOTIKY] HETOPOAT, TNG KMUAKOG TOV TPLOV TECGAPOV HOVAO®V GE GYEoT UE T GAAa 2

VOVOGKEVAGHLOTO KOl TOV U1 ENEEEPYUATUEVOV SOKILI®V.
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) Y d.g1dco@d xpopotikdv HeTaforldv Sokipiny mevkov.

j ) reUUsoayd cUUUBBayd mA* oaUUN

33,00

30,00

27,00

24,00

21,00

18,00

15,00

12,00

9,00

6,00

3,00

0,00

0 1 3 6 10

mfs ¢ rhControlj 1 000 12,48 11,80 22,84 28,18
Ey N A" SE h>h | m 000 AW<"949 10,71 15,96 20,27
YN AT s b >h |4 000 AW <806 9,32 17,99 22,53
myhA” "¢ h*>h | o 000 AY<T13,14 11,91 19,34 23,73
myh AT s hC>h | 000 AY< 1185 11,00 19,19 23,62
myhaA”" ¢ h*>h M 0,00 >ilh "10,09" ' 11,43 18,54 23,66
myhaA”" ¢ h* >h H 0,00 >ih"978" " 10,13 19,55 23,61
myhaAa”> ¢ h*>h | o 000> h"1338 " 11,77 20,68 26,36
IhaAa” > ¢ h* >h n 00Q >ih 1293 ' 12,41 22,59 29,47

Eniong to amotehéopota dgiyvouv 0Tt ota doKipa TOV Ot XEPICHUOL Eytvay e ETGAEYN
(TvéLo) Exouvv pukpdTEPT HETAROAN YPOUATOG GE oYéom pe TN UEB0SO YEPIGHOL oKWV [E
gupantion. I tov 3° piva €kbeong ot cvvolikéc uetaforéc ypduatog dev deiyvovy Kamolo,
a&ohoyn Bertioon oty Tpoctacio and TV ALY TOL YPAOUATOS OA®V TV doKiimy. Topa
v Tov 6° pufva ékbeong tov dokwimv apyilelt va @aivetor ota amoteAéopato 0Tl TO
vavookévaopa 1 (0&eidio tov Tiraviov 1™ teyvoloyiag mapackevnc) Tpoctatedel KaAdTEPQ
To. OOKi[IOL TOL MEVKOL KOl HE TOVG OVO YEPIOUOVS OAAA o€ peyoddtepo Pabud pe v
enddeyn. T o 10° pfve €kBeonc mopatnpovpe Ol OA Ta VAVOGKELAGHATO Kot OAOL Ot
YEWPLopHOl ANV TV dokitiov Tov deythikay Xeplopd pe to vavookévaoua 4, pue mv uébodo
™¢ eupamtiong, deiyvouvv o Tpootacio o oyéon pe to un eneéepyacuéva dokipa (control)

™G T6&emg TV 2 PPt 8 Lovadwv GuvoAkng LETaBoANg Tov ypdpatog AE*. And v éxBeon
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TV SOKIHi®V TeEvKoL Topotnproaue 6Tt 10 vavookévaoua tov o&ediov Tov titdviov (TiO,)

(1" teyvoroyia mapackevic) pog dmoe TV KoADTEPN TPOGTAGIo 0O THY VIEPLOIN NALOKN

axtivoPfoiio UV.

A 9 8 & Xbopatikég petoforéc Sokipiov mevkov petd amd 10 pfvec éxbeon v nhtoxm
aKTvoBoAia.

6.2. j3relUUcdbgdoctividbpgaydasg

210V TOPAKATO TIVAKO TPOLGLALOVTOL Ol GUVOMKES UETOPOAEC TOL YPOUOUTOS TMOV
dokipiomv éhatov AE*. Ot petpnioelg awtég mpoodtopilovy Tig HeTABOAEG TOV YPOUATOG TOV

enelepyacpuévov dokuiov éhotov (treated) ko tov pn eneepyacuévov (control) oe

SeEANUD a
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CLYKPLON UE TIG OPYIKEG LETPNOELG ONAOT] TPV TNV €KBECN AVTAOV GTNV NAOKY aKTivofoAio

UV G€ GLYKEKPLUEVO YPOVIKE O10GTHLLOTOL.

Y a 3 U a Yhgkevipoticoc mivakag xpopatikdv petafordv AE* Sokipiov éhatov.

BkB| control |y P A” [qmh 4™ [\ AT [qoh A7 nh AT [ M A T jgHR M”10 A
AVERAGE 18,92 13,60 10,27 20,11 14,75 13,87 12,28 19,13 15,99
MAX 20,42 14,03 11,11 21,71 16,07 15,46 13,50 20,90 16,59
MIN 15,62 13,24 9,36 18,31 13,58 11,93 11,28 17,43 15,15
STDEV 1,35 0,25 0,55 1,23 0,93 1,04 0,85 1,12 0,46

BkB| control |y " A™ [ymt A" \HP A o 4™ [ynh AT [P AR aHR M7 ot Ay
AVERAGE 12,38 11,53 9,14 12,81 10,52 10,98 10,19 12,02 10,87
MAX 13,78 12,63 9,81 13,89 12,98 11,48 10,90 13,53 11,67
MIN 10,82 10,38 8,77 11,73 9,18 9,48 9,17 9,72 10,33
STDEV 0,84 0,80 0,33 0,68 1,37 0,70 0,61 1,20 0,40

B kK B| control 1 ha” b /Y“ 1H N~ oh “ 1t AT [P AR HP M 1oh/n

AVERAGE 16,60 15,73 14,76 16,39 16,49 15,73 18,13 15,28 16,06
MAX 19,64 17,65 15,78 18,36 20,16 16,48 19,61 18,24 18,25
MIN 13,95 13,52 14,18 14,48 14,62 14,51 15,49 12,76 14,21
STDEV 1,78 1,69 0,52 1,28 1,95 0,62 1,41 1,65 1,37

BkB| control |y " A™ [qmt A" Z\HP A ot 4™ [ynh AT [P AR HR M7 |1oh M
AVERAGE 22,40 21,24 19,51 23,13 23,19 20,81 24,08 23,70 24,51
MAX 28,10 23,43 20,17 25,74 27,57 22,30 24,92 26,75 27,94
MIN 16,85 18,45 17,62 21,56 20,74 17,01 23,41 19,76 21,47
STDEV 3,27 1,68 0,90 1,44 2,35 1,75 0,64 2,56 2,05

Y10 0} Y (i d srdgdovosBloviar ot ypoUATIKEG SPOPEG TOV VAPYOVY GTA doKijita
éhatov enefepyacpéva (treated) kar un eneepyaouéva (control) ya ypovikéc mepitddovg (1-3-
6-10) unvov and Tig apyikéc Toug Kotaotaoelg (mpv Ty €kbeon). To tov 1° piva eaiveton
OTL oL doKipa oL dEYTNKAV YEPIGUO e T vovookevdaopata 1, 2 kot 4 deiyvouv pkpdtepn
YPOUOTIKY HETOBOAN, TG KAMpOKAS TOV TE60apOV Em¢ 0XT® Hovadwv ot oxéon ue to 3°
VOVOOKELOGHO Kot TV Un enegepyacuévav dokipiov. AKOun eaivetor 0Tl o dOKipo Tov
dnyOnkave 1o yewpopd pe to 3° vavookévaouo kot pe T dvo pebddovg Exel peyolvtepo
T0G00TO UETOYPOUOTIOHOD amd 6Tt o pn enefepyacpéva dokipo (control). Emiong ta
amoTEAESUATO OELYVOLV OTL T SOKIpLN TOV Ol XEPIoUOL Eyvav pe endAenyn (TvéAo) Exovv
UIKPOTEPT LETOPOAN XPOUOTOGC € Yo He TN nEBodo yepiopnod dokiuiov pe eppantion. o
tov 3% ufva £k0eomng o1 GLVOAKEG HETOBOAES YPDOUATOG OO THV OPYIKT KATAGTAGT deiyvouv
LIKPOTEPO TOGOGTO UETUYPMUATIGHOD 0mtd Ot detyvove Ta dokipia otov 1° pfva kbeong kot

TapoTnpEital 0Tt To vavookévaopo 2 divel kKodvTtepr Tpoctacio amd ta vTdAouta 3.
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i) Y d.egdcodd ypopatikdv petafordv dokipinv Elatov.

i} vrelUUsoayd eUUUbsayd (@A*) oaU0U

27,00

24,00

21,00

18,00

15,00

12,00

9,00

6,00

3,00

0,00

0 1 3 6 10

mN<h _ - hControl) f  0O@O 18,92 12,38 16.60 22.40
1N A” S8 ho>h | m 000 AV < 13,60 11,53 15,73 21,24
1N AT S8 h>h | p 000 AW <1027 914 14,76 19,51
1N A" Cs h>h | o 000 AW <2011 12.81 16,39 23,13
1N A” S8 h>h | p 000 AV <1475 10,52 16,49 23,19
m1h A €8 h>h | w000 >ih 1387 | 1098 15,73 20,81
M1 h A €8 hosh |y 000 >ih 1228 ‘| 1019 18,13 24,08
m1h A €8 h->h | g 000 >ih 1913 | 1202 15,28 23,70
1h A" €8 h->h|n 006 >ih1599 | 1087 16,06 24,51

Topa, yo tov 6° piva ékbeong ta anoteléopota deiyvovy OTL N TPOGTAGIN AnO TO
UETAYPOUOTICHO TOV SoKIiOV gival TApa TOAD HKPN YOOV ACTLOVTY EVED TOPOTNPEITOL
o1t To, Sokipa wov deyTkave yeploud pe to 2° vavookévacua pe Ty uébodo e eppamtions
dglyvouv peyoATEPO peTaypOUOTICNO amd to. un  emeepyacuévo  dokipa.  Emiong
nopatnpeiton 6t otov 6° pRve Yoo kamolo AOyo Ta doKipio avtd yGvovy eviehd¢ TnV
TPOCTUGIO TOVG (PO TO GUUTEPAGHA EIvOL OTL 1] KATA TN SL0OIKAGI0 TOV TEPAUATIKOD LEPOVE
KOTO10¢ TapAyoviog Emonée poOAO €TOL OGTE VO EYOVUE OMOTLYIOL GTNV TPOCTOGIO TV
SoKIimv 1N Kamowog dALog mapdyovtog Kotd v €kbBeon avtov. o mapdaderypa, pmopei
Kémol amd to. dokipo va unv emoAslpOnkav kKoAd pe 1o Pepvikt moivovpedavng, vo
TPOGpoPNGave vypocsios omd ta cdkopa Kol ovtd v EmaiEe ONUAVIIKO POAO Yoo TNV
Kotdppevon ¢ mpootaciac. o to 10° uAva ékbeonc e€etdlovpe v mpootacio TV
doKimv pe 10 vavookévacua 1 kot pe Tig 0vo pnebddovg xepiopov (emdienym, supdmrtion).

[Mopatnpodpe Ot deifave o pkpny mpoctacio Tig tdéemg TV dvo povddwyv. Emiong ta
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dokipo Tov emaAelpONKav pe to vovookévaopo 2 deifave o TPooTacio TPLdV HOVAS®V
ovvoMkng petafoing tov ypopotoc AE*. T'a toug vmdAOUToVS YEPIGHOVE TOV SOKIUI®V UE
10, vovookevdopota dev mapotnpidnke kopia tpoostacio yia to 10° piva amd T1g apyikég
LETPNOELS YPOUATOG OVT®V. ATO TNV £kBe0n TOV ENEEEPYOCUEVOV UE VOVOGKEVACLLOTO KOl
un enegepyacpuévov dokipiov Elatov petd and 10 unveg ékBeom UITOPOLLLE VO GOUTEPAVOVLE
oo TIG LETPNOELG OTL dEV VTLAPYEL KATOLO 0&LOAOYT TPOSTAGIN GTA SOKIHLO TTOL JEXTNKAV TOL

OKELAGLOTA VOVOTEXVOAOYIOC.

K 9 o & Xbopatikéc petaPoréc Sokiiov Elatov puetd and 10 wiveg £kBeon oty Aok,
aKTvoBoAia.
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6.3. j3rvreUUsoayd dHathtVboedey d UGo59€ a3

2T0V TOPAKATO TIVOKO TOPOLGLAoVTal Ol GUVOMKEG UETOPOAES TOV YPMOUATOG TOV
dokiov  Oegppukd  tpomomompévov  EvAov thermowood AE*. Ou petpnoelg outég
npocdlopilovy TG petaforéc tov ypouatog v eneEepyacuévov dokipiov thermowood
(treated) xou Towv un eneepyacuévov (control) oe ohykpion pe Tig apyikéc LETPoELg ONAodN

P TV €KBeom avtdv TNV NAOKY oKTIvoBoAio UV 6€ GUYKEKPIUEVA YPOVIKH S1UGTILATO.

Y a 3 U%s Dhgkevipoticoc mivakag xpopatikdv petaBordv AE* Soxiiov ThermoWood.

AT <" Cw

BkB| control |yhA” [mMmhm |wma” o hp”
AVERAGE 17,81 18,14 17,15 16,34 18,64
MAX 18,88 18,89 18,54 18,03 20,21
MIN 16,79 17,17 15,50 15,03 15,55

STDEV 0,82 0,58 1,08 1,07 1,67

AT <" Cw

Bk B| control 1hA” IMmhM |HhA” [0 A
AVERAGE 23,03 23,34 21,35 21,16 23,23
MAX 24,40 24,60 22,28 22,68 25,41
MIN 20,85 21,35 19,85 20,32 19,77

STDEV 1,30 1,07 0,87 0,86 2,27

~

AT <" Cw

BkB| control |1 hA” [mhA” |H"MM" |0
AVERAGE 23,83 24,32 21,12 22,08 23,65
MAX 25,88 26,41 22,18 23,21 25,99
MIN 22,27 21,85 19,67 21,34 19,84

STDEV 1,42 1,48 0,93 0,68 2,41

A e w

EkB| control [ hA” |mhm |HWhA” |o hmr
AVERAGE 23,76 24,88 20,41 22,85 24,12
MAX 25,26 27,72 21,02 23,54 26,50
MIN 20,90 22,16 19,35 22,23 22,23

STDEV 1,53 1,77 0,59 0,51 1,82

A <" Cw

B k| control 1hA” M A" |[H "npAT [0 A
AVERAGE 19,09 15,82 17,63 19,82 19,69
MAX 20,53 16,95 19,25 22,97 24,09
MIN 18,31 14,68 14,56 18,02 17,61
STDEV 0,76 0,85 1,73 1,76 2,27

Y10 0 J Y (i dterdgdovoialoviar ot ypoUATIKEG SPOPEG OV VIAPYOVY GTAL doKijia
thermowood eneepyacpéva (treated) kar pun eneéepyaouéva (control) ya ypovikég meptddovg
(1-2-3-6-9) unvaov amd TIc apyikéc Toug Katootdosls (pv v ékbeon). T tov 1° ufva

Qaivetal Tl T SOKIpA TOV OEYTNKOV YEPIOUO LE TO VOVOCKELAGLOTO OV OElyvouV Kamola
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ONUOVTIKY] TPOGTOGIO. OTNV UETOPOAN] TOV YPOUOTOS o€ OYéon Ue To Un emeepyacuéva

doxipa (control).

i) ¥ 4 d.gldoodhd ypopatikdv petaBordv Soxuiov ThermoWood.

i1 vreUUsayd zUUUbesoayd @Op4ds) s
27,00
24,00
21,00
18,00
15,00
12,00
9,00
6,00
3,00
0,00
0
h * " h
= Thermor -+ 0,00 17,81 23,03 2383 2376 19,09
(Control)
myh A" S H°poo M 1814 23,34 24,32 24,88 15,82
sy h A~ S H°9p0 W 17,15 21,35 21,12 20,41 17,63
myh A" S& 1 9o0 o 1634 21,16 22,08 22,85 19,82
myhA” Ss H°B9p0 n| 1864 23,23 23,65 24,12 19,69

IMa tov 2° ko 3° uivo ékbeong ot cuvolikéc petaforéc ypdUoTOC TOPOVGIALoVY pio TOAD
LKPT TPOOTOGIO TV OLO HOVAS®V Y10 TOV YEPIGUO TOV JOKILI®V LE To VavooKevdouata 2
kot 3. Topo yio Tov 6° pive ékbeone tov Sokipiov To anotedéopota pog deiyvovv Ot T0
vavookévaopa 2 (0&eidio tov titaviov 2™ teyvoroyiog mapaymynic) pog divel v kaAvTepn
TPOCTUGIO. GTNV OAANYT] TOV YPMOUATOG GE GYECN HE TO GAAO OKELAGUOATO OAAL Kot TTOAL
Kopio OLGLUGTIKY TPOGTOGIO ATd TO PETAXPOUOTIGUO avT®dV. MeTtd amd 9 punveg £kBeong tov
doxuiov thermowood mapatnprndnke 6t o€ 6l ta dokipa treated kot control vrdpyet pa

peiwon ocvvoMkng petafoing tov ypopotog AE* mov to amotedécpato teivouv va eivan

e AB® a
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oyed0v 1310 pe ™ petaPolrf mov mapatnpiOnke yia to 1° pfva ékbeong kot axdun KoAvtépa
kot omd 1o 1° pfiva ékbeong Yo ta dokiwo mov epPomrionkav oto 1° okedacuo
vavoteyvoloyiag. Metd amd 9 punveg £kBeong pmopovpe va cuumepdvovpe 0Tt To dOKiLo TOV
O€YTNKAV TOV YEWPGUO e TO vavookevdopota 1 Kot 2 mopovsiocav pa Hikpn mpoctacio

GTNV VIEPLDON NAOKT aKTVOPBOAl UV.

KA 9 2 72 Xbopatikég petapolréc Soxipiov ThermoWood petd amd 9 wiveg kbeon otny nhlaki
aKtivoPoAia.
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6.4. j3rveUUsoayd elatdNodde oy d

UBoasecav¥s

2T0V TOPAKATO TIVOKO TpOoLGLALoVToL Ol GUVOMKEG UETOPOAES TOL YPOUOTOS TMOV

dokipimv Beppkd tpomomompévon Eviov platowood AE*. Ot petproeig avtég mpocdiopilovv

TIG HETAPOAEC TOV YpdUOTOG TV encEepyacuévoy dokipimv platowood (treated) ko twv un

eneepyoouévov (control) oe cvykplon pe Tig apyikég puetpnoelg dniadn mpwv v ékbeon

AVTAOV GTNV NALKN aKTIVOBOAIN UV GE GUYKEKPLUEVA YPOVIKE OLOGTHLLOTAL.

Y a 3 U a Dhgevoticog nivarkag ypopatikdv petafordv AE* Sokipiov PlatowWood.

B kB[ control 1hA” [(MmbhA” |H hna 0] hna
AVERAGE 20,22 19,67 19,46 18,62 19,75
MAX 21,61 21,18 23,12 20,74 23,15
MIN 18,90 17,69 15,75 15,90 17,80
STDEV 1,11 1,37 2,49 2,01

0w
B kB[ control 1h A" (M P"M |[H AT o) hna
AVERAGE 25,93 25,42 23,62 24,05 25,04
MAX 28,37 27,57 27,35 26,71 28,70
MIN 23,49 22,35 19,68 20,97 22,69
STDEV 1,91 1,73 2,66 2,38

0w
Bk 5] control 1h A" (M "M |l " o hna
AVERAGE 28,13 28,91 25,06 26,57 26,96
MAX 30,96 31,38 28,58 29,14 29,20
MIN 25,40 25,41 20,49 23,83 24,66
STDEV 2,18 1,98 2,90 1,85

e w
B kB[ control 1h A" (Mm "M [H " o) AT
AVERAGE 27,95 31,18 24,38 27,24 26,96
MAX 29,62 33,88 27,55 29,74 29,33
MIN 26,73 28,23 21,34 24,85 25,23
STDEV 1,04 1,98 2,37 1,52

' Cw
B kB[ control 1hA” (mbhA WA oy A T
AVERAGE 26,85 25,54 24,58 26,56 27,94
MAX 29,43 28,29 27,63 27,98 29,83
MIN 23,86 23,75 21,64 23,46 26,63
STDEV 2,05 1,56 2,35 1,65 1,35

Y10 0} Y (i d sdgovcHilovrar ot xpoUOTIKEG SLUPOPES TOV VIAPYOVY GTOL SOKILLOL

platowood enefepyacuéva (treated) ko pun eneEepyacuéva (control) yio xpovikég meptodovg

(1-2-3-6-9) unvaov amd TIg apyikéc Toug Katootdosls (pv v ékbeon). To tov 1° ufva
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eoatveTor 6Tl Ta SOKIipL TOV JEXTNKOV XEPIOUO LE TO VOVOGKEVLAGHOTO OEV OELYVOLV Kol

ONUOVTIKY] TPOGTOGIO. OTNV UETOPOAN] TOV YPOUOTOS o€ GYEon Ue Ta U emeepyacuévo

doxipa (control). T tov 2° pfva £kBeong o1 cuVoAKES HETAPBOAEG YPDUOTOC TaPOVGIALoVY

pe ToAD HIKPY] TPOGTAGIN TV VO HOVAO®V Y. TOV YEWPWOUO T®V OSOKUi®mV HE TO

vavookévoopa 2. Todpa yia tov 3° kot tov 6° pfva £kbeong Tov dokipiov ta amotelécpota

pog deiyvovv 01l 10 vavookévoopa 2 (0&eido tov Trraviov 2™ teyvoloyiag mapoymync)

eEaxorovbel va pag divel v kaAvtepn mpooTacio 6TV AAAOYN TOL YPOUATOS GE GYECN LE

o GAAC okevdopato cvykpioel pe ta un enefepyacpuéva dokipa (control) aArd Kot wéi

Koo, OVGLOGTIKN TPOGTAGIO AT TO LETUYPOUATICUO OVTAOV.

i1 Y (i dbeldoootd ypopatikdv petaBordv doxipiov PlatoWood.

i} xeUOUsayd zUUUbGayd
eqds3tL 3

30,00
27,00
24,00
21,00
18,00
15,00
12,00

9,00

6,00

3,00

0,00

OpA* )

m Plator h ~

. Coantrol) |6

20,22

25,93

28,13

27,95

26,85

myhaA”o

h > >

19,67

25,42

28,91

31,18

25,54

my h

h -

19,46

23,62

25,06

24,38

24,58

18,62

24,05

26,57

27,24

26,56

A
m) h A
A

m) h

>
h > >
h > >

19,75

25,04

26,96

26,96

27,94
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Qo160 mapoTNPOVUE OTL O UETOYPOUOTICHOS Yo TO OOKifl 7OV VIECTNOOV

eneEepyaocia pe 10 vavookévacpo 1 eivor peyohdtepog kot omd to pn emeepyacpéva
(control). Metd and 9 punveg éxbeong twv dokiov platowood mopotnpnOnke 6t1 og dha Ta
dokipuo treated to okevdopoto vovoteyvoloyiog doev pag divovv kamowa a&loonueiot

TPOCTUGIO AVTAOV amd TNV UV akTivoBoAia.

ALY

K 5 a 73 Xbopatikéc petaPolréc Sokipiov PlatoWood petd amd 9 pive éxbeon otnv nitakn
aktvoPoAica.

6.5. j3rvreUUsoayd «dbohioedeey d UGo5¢cars

210V TOPAKATO TIVAKO TOPOLGLALOVTOL Ol GUVOMKES UETOPOAEC TOL YPOUOTOS TMOV
dokipimv  Bepuikd  tpomomompévovr  Evdov  kebonywood AE*. Ouv petpnosig  avtég
npocdopifouv Tic petaPoréc tov ypopatog Tov enefepyacuévav dokiiov kebonywood
(treated) ko Twv un ene&epyacuévav (control) e ochykplon pe Tig apyIKES LETPNOELG NAOdN

P TV €KBeoN aLTAOV TNV NMAOKT 0KTIVOBOAI UV 08 GUYKEKPIUEVA YPOVIK( SIUGTHUATO.
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Y a 3 U3 Dhgkevipoticoc mivakag xpopatikdv petaBordv AE* Sokipiov KebonyWood.

~

A

B kK B| control 1h A I

AVERAGE 17,19 17,40 19,91 18,43 18,45
MAX 18,76 18,56 21,46 21,38 22,61
MIN 15,91 15,29 18,19 15,97 15,37

STDEV 0,96 1,19 1,06 2,03 2,76

AT < Cw _ o

B K B| control 1h A" M hPA” |H hnpn” oy hna
AVERAGE 22,61 22,92 25,11 23,44 23,15
MAX 25,50 24,51 26,52 27,04 27,50

MIN 20,67 20,33 24,39 20,37 20,23
STDEV 1,61 1,51 0,74 2,42 2,58

AT < tow : . N

Bk B| control 1h A" [MmhA” |H)hnpA” oy hna
AVERAGE 24,14 25,61 25,48 24,82 24,79

MAX 27,45 27,99 26,83 28,55 28,88

MIN 22,69 22,09 24,59 22,01 22,36

STDEV 1,71 2,13 0,89 2,24 2,35

AT COw o
B kK B| control 1A M hA” |H AT oy hna
AVERAGE 27,62 28,33 27,60 27,46 26,86
MAX 32,22 31,94 29,93 31,00 30,90
MIN 24,92 24,06 25,18 25,01 24,79

STDEV 2,45 3,02 1,79 1,95 2,10

AT < Cw _ o

B kK BB| control 1A M hPA” |H T oy hna
AVERAGE 21,70 21,46 21,75 20,82 20,47
MAX 24,78 25,70 24,85 25,09 24,82

MIN 19,04 16,49 18,30 18,04 17,28
STDEV 1,99 4,07 2,42 2,31 2,44

Y10 0} Y (i dbardgdovsialoviar ol ypmUaTkEG S1popég OV VAPXOVY OTA doKijita
kebonywood ene&epyaopéva (treated) kou un eneéepyacpévoa (control) yia ypovikég meplodovg
(1-2-3-6-9) unvov amd TIc apyikéc Tovg Kataotdoelg (mpwv v ékbeomn). Me Pdaon to
OTOTEAECUATO TOV UETPNCE®V Y10, TOVG 9 pnveg €kBeong HWropovle Vo TOPATP|COVUE OTL
dgv emredyOnke KaBOAoL M TpocTacic TV doKmV amd TV UV akTivoPorio og Kavéva amd

T 4 VOVOGKEVAGLOTO 6€ cUYKPLom Ue Ta un enesepyacpéva doxipta kebonywood.
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) Y (i dadldoootd xpopatikdv petofordv dokipiov KebonyWood.

30,00
27,00
24,00
21,00
18,00
15,00
12,00
9,00
6,00
3,00
0,00

i1 vyeUUsoayd zUUUbeayd

(9 *s) 30 UUN

m Kebonyr b~ _

. Cantrol)

o0 0,00

17,19

22,61

24,14

27,62

21,70

m) h A

h > h

M0,00

17,40

22,92

25,61

28,33

21,46

my h

h > >h

HO,00

19,91

2511

25,48

27,60

21,75

h > >h

00,00

18,43

23,44

24,82

27,46

20,82

A
my oA
A

my h

h > >h

n0,00

18,45

23,15

24,79

26,86

20,47

XA 9 2 74 Xbopatikég petoPolréc Sokipuiov KebonyWood petd améd 9 wiveg xbeon otny nitakn

aKktivoPoAia.
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7. Ege UpyvYdeUUU

==

‘Eva amd 1o aciKd GUUTEPAGUOTO OVTAG TNG TEWPAUOTIKNG HEAETNG €lval T pe
oryovptd OTL og Ol T €10 TOV SOKYW®V Kot Yoo OAOLG TOL YEPIGUOVS TTOV
gpopudotnray mapatnpndnke and tov 1° uAva £kbeong KidOAag akoOun Kot pe youvod
pétt M oAloyn TOL YPOUATOG OA®V TV oKV omd v emidpoocn Tng uv
axTivoBoiiag.

1 Qot600, B uropovcape vo TOVUE Le BACT TIG HETPNOELS KoL TNV GUYKPLOT| TOGO TMV
OUVOMK®V HETOBOADY TOV YphOUATOS TmV encéepyacuévav dokipionv (treated) 6co kat
tov un eneEepyocpévov (control) o6t mopotnpniOnke pio pukpn TPocTOcion TOV

VOVOOKEVOGHATOV EVOVTL TIC UV oKTIVOBOALG.

==

Ao Vv Tapodoa LEAETN mopatnpeiTOl OTL GTO TEVKO Kol GTO EAATO 1) EPUPLOYN TOV

VOVOOKELOGUATOV pe TNV HEB0do G emdienyng €0moe KOADTEPT TPOCTOCIO TV

dokipimv amd 1o petaypopatiopd. Erouévog eaivetoar va sivor kaddtepn pébodog

EQOPLOYNG TOV VOVOOKEVAGUATOV amd 6Tt 1 péBodog v gupdmtiong.

1 To vavookevdopata 1 kot 2 (0&gidio Tov Titdviov 1™ kon 2™ teyvoloyiog mopaywync)
LOG OMGOVE TNV KAADTEPT TPOCTAGio amd TNV UV akTivoPoiia yio ta eneEepyacpuéva
dokipua mevkov, Elatov, thermowood kar platowood.

1 Emiong dev mopatnpndnke yio kovéva omd to enefepyoouéva (treated) Soxipuo
kebonywood mov extébnkav otmv UV aktvofolia kapio Tpootacio Omd TOV
HETOYPOUATIOUO aVTOV AGY® NG UV akTivofoAiag.

1 EmumAéov, moapotmpnbnke Ott oto doxipwo €Aatov mov epPomtiotnKov UE TO

VOVOOKEVOGHO 2, EVA YL0L TOVG TPAOTOVG 3 UNVEG QavOTAV VO LITAPYEL [0 kPN

npootocia oto dokiua, petd tov 3° pnva ékbeong 1 mpoctacio deiyvel vo katappéet

dpo umopovuEe voL cuUTEPAVOLLE OTL gite KATO10G TapdyovTag Kotd TV £kBeom Enanle

ONUOVTIKO pOAO, €lte KaTA TNV EUPATTION TOV SOKW®OV KATOL0C GAAOG TAPAYOVTOG

énouée apynTikd pOLO GTNV TPOGTAGIA.

Xe k60e mepintwon, N ToPoVCH EPYACIO ATOTEAEGE U0 TPADTY TEPOALATIKY] LEAETT YO
TNV TPOGTAGIN SoPOPWV WMV EOAOL e VEEG TEYVOAOYIEG VOVOOKEVAGUATOV EVAVTIO GTNV
VIEPLOON NAlakn aktivoBoliia (UV). Ta amoteAéopato LOVO ¥PNOCLUL UTOPOVV Vo BempnBodv
glte Oetikd €lte apvnNTIKE KO TO GUUTEPAGLATO VO 00MNYNooVV o€ TBOVOV BEATIOGELS TNG
pootaciog Tov EKA0VL and TV VIEPLOON akTvoforia (UV) og VEEC TAPOUOIES TEPOUUOTIKES

perétes. H €peguva dev otapotdet £00.
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I ¢ 1 ¢ AAUREGREE £0) %) B

V4

"guU); Y Ude U

j ~ T <<’ v - >h 7 . L7 >
J s, < | 1 |control
v’ - >h
KB [* a* b*
1 82,46 3,32 25,06
2 80,94 3,72 29,04
3 83,34 4,08 23,95
4 80,98 4,24 28,45
5 81,47 4,36 28,30
6 82,30 4,79 25,58
7 83,53 4,74 23,81
8 80,56 5,07 28,08
9 80,03 4,34 29,19
10 81,24 4,98 27,29
11 82,49 2,96 29,41
12 78,82 6,30 26,06
I B [ 2 ) h A7 Im H B [ 6 h h A
v - >h v’ - >h
5KB—; = b* B KB I~ b*
1 84,29 4,56 21,78 1 82,82 4,49 23,29
2 84,34 4,31 20,34 2 83,77 4,15 22,54
3 84,69 4,21 19,72 3 81,51 3,97 27,97
4 82,96 3,94 24,42 4 82,86 4,71 25,16
5 84,70 4,23 20,43 5 83,96 4,50 20,04
6 84,07 3,93 23,25 6 82,10 4,64 25,58
I B ¢ v 3 ) h A7 H J’ B [ 7 ) h A
v - >h v’ - >h
EKB— a* b* B KB a b*
1 85,55 3,34 16,87 1 85,40 3,26 20,24
2 85,52 3,19 19,50 2 84,89 3,82 18,96
3 86,78 2,62 18,56 3 84,64 3,25 19,53
4 85,70 3,57 15,08 4 84,08 4,53 21,77
5 87,31 2,74 15,76 5 81,97 5,24 22,91
6 86,49 3,27 15,19 6 84,95 3,62 19,03
[ ¥ ¢ v 4 1 h A~ 0 J' B ¢ 8 ) h A
v - >h v - >h
BKE— a* b* B KB & b*
1 82,61 3,71 25,82 1 82,86 2,94 27,81
2 84,55 3,80 22,53 2 81,10 4,35 27,73
3 84,02 3,46 23,01 3 83,10 4,21 23,21
4 83,83 4,38 20,34 4 81,44 4,80 26,44
5 83,61 4,85 22,76 5 81,45 3,31 27,97
6 82,17 3,86 25,55 6 82,75 521 23,16
J' B ¢ v 5 ] h A7 n J' B ¢ v 9 ] h A
v’ - >h v - >h
BKE— a* b* B KB ~ b*
1 83,69 3,83 23,69 1 83,87 4,15 22,28
2 83,61 3,48 24,95 2 83,55 3,05 25,94
3 83,75 4,52 21,69 3 81,52 5,27 25,72
4 84,27 3,38 21,85 4 83,45 4,43 22,54
5 83,47 4,32 22,57 5 81,22 5,74 25,51
6 82,19 4,71 23,93 6 82,63 3,79 25,89

e AD a



I ¢ 1 ¢ AAUREGREE £0) %) B

~

. ¢ 7 << v o ->h _ T LT CT ST LA
J¢ ¢ | 1 |Control
v’ - >h
5Kb I+ a b*
1 69,30 6,71 33,76
2 69,57 6,80 35,65
3 73,35 7,11 | 29,20
4 70,53 6,85 33,72
5 70,59 7,96 | 33,08
6 71,53 796 | 31,16
7 73,38 7,81 27,58
8 69,89 7,91 33,22
9 69,71 7,06 | 34,74
10 70,39 781 | 32,87
11 71,92 6,60 | 32,76
12 69,03 9,52 31,83
I B [ 2 '] h A Y M J]' B ¢ v 6 h h A Y |
v’ - >h v’ - >h
BKB—; a b* B KB a b*
1 75,53 7,02 23,52 1 73,00 6,61 25,77
2 75,45 6,99 22,68 2 74,40 6,41 25,16
3 76,19 6,24 20,29 3 71,87 6,80 29,07
4 73,04 | 6,51 25,56 4 73,19 7,37 27,00
5 76,15 6,45 22,88 5 74,81 6,20 21,24
6 74,92 6,93 25,32 6 72,27 7,16 28,33
[* 7] 3 pNhAa"W J¥, 7] 7T NhAT
v - >h v’ > h
B KB a b* 5K B—; a b*
1 78,13 4,86 19,21 1 76,36 5,83 23,55
2 76,79 5,19 22,46 2 75,93 5,76 21,99
3 78,79 | 4,83 20,35 3 76,63 5,46 22,31
4 78,10 4,32 16,67 4 74,25 6,98 25,61
5 80,01 | 4,14 16,41 5 72,18 7,24 26,46
6 79,42 451 16,07 6 76,55 5,93 20,64
I B ¢ v 4 ] h A Y D J' 51 ¢ v 8 ] h A Y (
v - >h v’ > h
B KB a b* 5K B—; a b*
1 71,15 6,98 30,71 1 70,65 6,26 35,01
2 72,99 7,20 27,10 2 69,22 7,10 34,04
3 72,81 6,64 29,02 3 71,12 6,51 27,82
4 72,26 7,82 24,05 4 70,27 7,37 32,74
5 71,78 8,44 26,58 5 69,77 6,77 32,33
6 69,95 6,94 32,51 6 71,07 7,92 28,00
J' B ¢ v 5 '] h A Y 1 J' B ¢ v 9 '] h A Y M
v’ - >h v’ > h
KB a b* B K B a b*
1 72,70 6,38 28,76 1 72,93 6,78 26,89
2 72,05 5,99 29,95 2 71,53 5,94 32,07
3 73,20 7,17 25,10 3 70,55 7,62 30,89
4 74,60 6,17 25,59 4 72,12 7,17 26,84
5 72,89 6,89 26,91 5 69,80 8,22 31,52
6 71,45 7,36 28,72 6 70,45 6,71 31,43

e ADOD a



I ¢ 1 ¢ AAUREGREE £0) %) B

I . B PO e U “_ >h B v ) 1Y ¢ > . A
Js ., | 1 |control
v’ - >h
K
B KB I* a* b*
1 68,65 418 | 24,76
2 70,33 392 | 2582
3 73,92 525 | 18,52
4 70,17 502 | 24,41
5 70,49 547 | 22,89
6 70,71 6,18 | 20,78
7 72,89 6,00 | 17,97
8 69,27 6,25 | 23,00
9 69,46 452 | 2591
10 70,64 517 | 23,67
11 72,67 3,95 | 23,08
12 69,03 7,76 | 22,22
e ioa g T [
v - >h v’ - >h
B KB a b* 5K B—; ar b*
1 7472 | 6,32 19,68 1 72,26 | 5,51 21,27
2 74,60 | 6,40 20,34 2 73,22 | 4,38 22,04
3 73,17 | 6,54 18,90 3 70,20 | 4,07 24,44
4 71,95 | 4,14 25,54 4 72,54 | 6,29 21,04
5 74,48 | 4,99 22,05 5 71,43 | 6,14 18,39
6 73,15 | 4,75 21,32 6 70,76 | 4,23 24,70
D B S T B S
v’ - >h v - >h
KB ar b* B K B ar b*
1 77,96 | 3,42 14,37 1 76,25 | 3,01 16,49
2 76,64 | 3,45 16,06 2 75,44 | 4,14 15,94
3 77,60 | 2,55 13,31 3 76,43 | 3,33 15,65
4 76,62 | 3,57 12,71 4 7431 | 5,18 16,62
5 79,16 | 3,08 11,91 5 72,31 | 5,99 18,85
6 77,77 | 3,27 11,56 6 76,00 | 4,31 13,85
[ & ¢ 4 1ha“p [ ©F 8 1 AT
v - >h v’ - >h
BrB—% ar b* B K B ar b*
1 72,45 | 3,88 21,05 1 70,26 | 3,55 26,84
2 73,70 | 5,30 18,33 2 70,13 | 4,33 26,11
3 73,27 | 3,79 21,26 3 71,22 | 5,05 20,62
4 71,42 | 6,26 17,57 4 70,30 | 6,41 23,02
5 71,37 | 6,85 18,69 5 71,99 | 4,46 23,84
6 70,52 | 3,87 24,32 6 71,14 | 6,58 18,70
Js ., 5 Nha“n [B 7] 9 [hAa“q
v - >h v’ - >h
B K B I* a* b* B K B |* a* b*
1 72,96 | 5,45 20,82 1 73,10 | 5,84 18,42
2 7210 | 4,37 22,16 2 71,94 | 3,83 23,51
3 73,34 | 5,29 17,18 3 69,95 | 6,38 21,25
4 75,55 | 4,05 19,48 4 72,26 | 5,87 18,27
5 72,74 | 4,63 19,25 5 69,00 | 7,77 20,13
6 71,24 | 5,01 21,44 6 69,97 | 3,84 22,61

SeANODD a



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ . "¢ <<” v - >h_ LYY s LA
Js ., | 1 |control
v’ - >h
K
B KB |* a* b*
1 61,61 1,85 14,34
2 67,11 1,47 15,69
3 70,09 2,01 10,81
4 62,58 1,90 13,19
5 60,81 1,78 10,91
6 65,93 3,11 12,82
7 65,56 3,34 8,75
8 63,89 3,07 12,72
9 63,21 2,17 15,32
10 60,36 1,55 12,26
11 67,15 1,15 14,49
12 59,50 3,28 10,59
T e gt s A
v - >h v’ - >h
SR ar b* 5 KB a* b*
1 71,65 3,76 11,27 1 67,74 3,45 13,13
2 71,91 2,86 11,57 2 69,24 2,25 14,29
3 69,65 3,74 12,42 3 67,17 2,49 13,99
4 68,14 3,32 16,12 4 67,29 3,08 11,57
5 72,46 3,14 14,18 5 67,81 3,60 12,16
6 70,83 2,92 13,41 6 67,78 3,23 15,74
[e_ [ s hnahoJe s 7 Ay
v’ - >h v - >h
K K
B KB |* a* b* KB |* a* b*
1 70,67 1,67 9,50 1 66,58 0,97 9,42
2 71,60 1,65 10,82 2 68,95 1,91 10,62
3 71,59 0,78 8,61 3 69,96 0,72 9,71
4 67,21 1,24 7,59 4 68,88 2,49 9,80
5 71,92 0,86 7,35 5 64,57 2,53 10,38
6 69,73 0,96 6,94 6 69,29 2,40 9,32
[ & ¢ 4 1ha“p [ ©F 8 1 AT
v - >h v’ - >h
EKBI— a* b* B KB a* b*
1 66,40 1,23 12,83 1 62,00 0,98 16,15
2 71,01 2,38 10,50 2 66,68 2,62 15,95
3 71,74 1,94 14,07 3 65,19 1,83 13,53
4 67,07 3,09 10,34 4 65,06 2,80 13,03
5 67,81 3,46 11,08 5 67,46 1,23 14,33
6 63,04 0,31 14,45 6 67,52 3,06 10,35
Je ., 1 5 fha"n [, 9 [ha"n
v - >h v’ - >h
B K B I* a* b* B K B |‘k a* b*
1 66,73 2,21 12,93 1 66,10 2,40 11,54
2 63,34 2,15 13,08 2 62,10 -0,16 14,20
3 69,46 3,24 11,33 3 65,89 3,13 13,54
4 72,44 1,43 13,35 4 64,89 2,11 10,97
5 66,64 2,18 12,88 5 64,79 3,30 11,44
6 65,97 2,53 13,28 6 60,02 0,55 12,77

e ANOD a



I ¢ 1 ¢ AAUREGREE £0) %) B

[ e < v ->h_" 1 Cr s LA
Js ., | 1 |control
v - >h
K
5K [* a* b*
1 58,49 5,28 6,81
2 66,02 2,13 10,06
3 66,38 3,79 7,00
4 58,88 4,80 6,99
5 59,82 2,51 7,59
6 60,72 4,89 6,89
7 61,26 3,06 7,22
8 61,43 3,46 7,39
9 57,61 0,32 11,14
10 59,99 2,50 8,62
11 63,64 2,82 9,00
12 57,23 4,07 6,61
I B ¢ v 2 ) h AT Im H B (S 6 |'] h A Y
v - >h v’ - >h
BKE— a b* B KB - b*
1 65,69 4,85 16,80 1 61,08 4,47 12,62
2 66,91 3,12 13,59 2 64,91 2,52 13,67
3 61,27 6,27 15,67 3 60,65 3,87 13,80
4 62,11 4,85 15,08 4 59,35 4,34 10,56
5 69,75 3,96 14,36 5 62,25 5,05 12,65
6 66,03 4,39 12,90 6 64,45 4,76 14,18
I B (Y 3 ] h A~ H J’ B (Y 7 ) h A Y
v - >h v - >h
BKB— - b* 5K B—; - b*
1 67,57 1,94 7,31 1 62,68 0,44 8,53
2 69,56 1,27 6,46 2 66,99 1,07 7,14
3 66,33 1,62 7,18 3 65,46 1,45 11,17
4 63,59 1,32 4,42 4 64,88 2,54 7,60
5 68,90 0,42 4,72 5 63,52 2,06 6,66
6 64,42 0,80 5,13 6 63,54 3,22 6,98
J' B (S 4 '] h A Y D J' B (S 8 '] h A Y
b’ - >h v’ - >h
BKB— - b* B KB - b*
1 62,37 0,44 11,27 1 57,58 4,70 7,28
2 68,03 2,91 7,99 2 64,45 1,94 11,78
3 70,50 2,16 9,93 3 61,77 4,00 7,25
4 62,03 4,30 8,17 4 63,18 3,05 9,09
5 63,68 3,14 8,92 5 64,57 1,49 10,04
6 59,72 -0,45 11,09 6 62,37 3,07 7,50
I B (Y 5 ) h A7 J’ B (S 9 ) h A Y
v - >h v’ - >h
B KB a b* B KB a b*
1 64,07 3,77 7,22 1 61,16 3,63 5,72
2 59,88 3,25 7,16 2 58,06 4,69 5,62
3 67,45 3,20 7,81 3 60,00 3,41 8,58
4 71,01 1,27 10,00 4 59,88 3,25 6,72
5 64,45 1,71 10,88 5 59,87 4,24 7,16
6 62,49 1,92 9,40 6 55,22 -1,04 10,30

e A a



I ¢ 1 ¢ AAUREGREE £0) %) B

| R 5 SR | IR L R
N<h 7 | 1 |Contro|
v’ - >h
5rb— a b*
1 8571 | -092 | 2236
2 86,35 | -0,58 | 22,01
3 8551 | -1,04 | 2326
4 8586 | -0,37 | 22,86
5 8554 | -1,36 | 2374
6 86,03 | -0,40 | 22,06
7 8553 | -0,66 | 2375
8 86,25 | -0,32 | 21,47
9 8526 | -0,97 | 2351
10 8640 | 219 | 1882
11 8360 | 206 | 2155
12 8486 | 030 | 2226
N<h 7 2 1hAa"m f<h 6 h h A
—= —

5 KB = b* 5K BT b*
1 8514 | 1,62 20,49 1 8517 | 1,48 | 2087
2 8576 | 0,91 21,22 2 8591 | 078 | 2181
3 8578 | 1,64 19,71 3 8340 | 253 | 2241
4 8575 | 1,31 20,30 4 86,18 | 019 | 2291
5 8570 | 0,71 21,23 5 8537 | 1,38 | 2081
6 85,56 | 0,78 21,77 6 8509 | 050 | 21,41

N<h "1 3 W hA"H [N<h _ 7 3 hA
— —

5B = b* 5 K BT b*
1 88,00 | 1,75 13,87 1 85,86 | 1,49 18,48
2 88,14 | 1,25 15,44 2 86,07 | 1,12 19,00
3 87,04 | 1,38 16,48 3 86,03 | 1,21 18,83
4 87,55 | 1,60 15,43 4 87,56 | 1,23 | 16,49
5 88,08 | 1,43 14,67 5 87,15 | 093 | 17,80
6 87,94 | 1,34 14,94 6 86,39 | 090 | 1895

N<h 7 4 NWhAYp [N<h _ 8 |3 haA
— —

5K b e T =
1 8514 | 043 21,29 1 8508 | 1,59 | 21,36
2 8575 | -0,14 | 23,10 2 86,02 | -1,88 | 2524
3 86,89 | 0,81 19,41 3 86,15 | 056 | 20,84
4 8489 | -1,13 | 2507 4 8536 | -0,98 | 24,14
5 8548 | 0,29 21,81 5 8334 | 1,77 | 2333
6 8538 | 1,59 19,31 6 8540 | 052 | 21,34

N<h 7 5 NhAa“n N<h _ 9 |3 hA
v’ - >nh v’ - >h

5B a* b* 5 K B a* b*
1 86,20 | 1,20 19,40 1 86,32 | 0,70 | 20,84
2 8543 | 1,60 19,89 2 8529 | -013 | 2266
3 8539 | 1,29 20,25 3 8515 | 0,77 | 21,30
4 8543 | 0,63 22,10 4 8543 | 1,86 | 20,16
5 86,37 | -064 | 22,84 5 86,48 | -061 | 2264
6 86,10 | 0,76 19,56 6 8564 | 1,36 | 20,08

e ADO® a



I ¢ 1 ¢ AAUREGREE £0) %) B

J' Y <<” v - >h 7 . 1 ¢ s A
N<h _ | 1 [Control
v’ - >h
Ekb I* a b*
1 72,51 3,07 | 3574
2 73,55 2,52 | 36,74
3 72,02 3,12 | 36,87
4 74,13 1,71 | 37,97
5 72,86 2,19 | 3805
6 73,44 2,10 | 37,19
7 72,87 1,908 | 38,64
8 73,99 1,91 | 36,47
9 72,11 3,16 | 38,58
10 73,92 6,08 | 29,86
11 72,41 3,85 | 34,9
12 73,33 423 | 32,04
N<h 7 2 1hAa"m f<h 7 6 hh/\“p
— T —

B KB Ua* b* B KB Ua* b*
1 74,05 | 551 28,16 1 73,16 | 5,36 29,80
2 74,72 | 5,30 27,73 2 74,57 | 5,08 28,93
3 74,72 | 6,05 26,53 3 73,80 | 4,50 29,33
4 75,05 | 5,36 27,28 4 75,09 | 3,97 29,82
5 75,29 | 5,02 28,19 5 7417 | 5,03 28,49
6 7448 | 511 28,50 6 74,28 | 4,89 29,39

N<h 7 3 1 h A" H J’N<h_v 7 1 h AT
v’ - >h v - >h

BKB— ar b* 5K B—; ar b*
1 79,39 | 4,04 16,73 1 76,40 | 4,21 23,08
2 78,14 | 3,87 19,50 2 75,63 | 4,60 24,38
3 77,87 | 4,09 19,85 3 75,66 | 3,08 24,06
4 78,41 | 4,38 18,33 4 76,18 | 4,77 22,37
5 78,72 | 4,10 19,08 5 76,24 | 4,90 24,68
6 78,77 | 3,98 18,88 6 76,47 | 4,10 23,68

N<h _ Y| 4 jJhAa“p N<h_7 8 |JhA”q
. >h T_>nh

BKE— Ua* b* B KB Ua* b*
1 70,39 | 2,02 36,13 1 71,60 | 4,54 33,82
2 72,20 | 0,61 39,21 2 73,09 | -0,90 41,63
3 7341 | 2,63 31,66 3 72,99 | 3,88 33,36
4 70,62 | 0,27 41,37 4 71,98 | 2,39 37,85
5 71,61 | 1,61 35,73 5 72,27 | 2,53 36,77
6 70,81 | 5,90 30,58 6 71,13 | 3,04 35,07

N<h 7 5 1P AT _|'N<h_v 9 1 h AT
- >h ©_ >h

B KB Ua* b* B KB Ua* b*
1 72,47 | 4,93 26,88 1 73,71 | 4,03 30,28
2 7426 | 4,95 27,88 2 72,98 | 481 31,02
3 7436 | 4,21 28,28 3 73,29 | 3,80 30,23
4 74,92 | 351 30,20 4 73,15 | 4,68 30,39
5 7429 | 2,72 31,21 5 73,90 | 3,11 32,79
6 73,81 | 4,96 28,38 6 72,35 | 5,43 28,38

e ANOD a



I ¢ 1 ¢ AAUREGREE £0) %) B

] ¢ 7 << v ->h _ T L TC" > A
N <h | 1 [Control
v’ - >h
Ekb I* a b*
1 74,61 2,49 | 28,10
2 75,43 232 | 27,12
3 74,17 3,19 | 28,49
4 75,59 -1,83 | 26,80
5 74,64 3,77 | 29,78
6 74,05 -1,76 | 26,09
7 73,51 -1,09 | 28,70
8 74,84 3,14 | 27,43
9 73,56 3,44 | 30,35
10 74,11 3,76 | 19,28
11 74,04 -0,66 | 25,83
12 74,08 -0,98 | 25,78
N<h 7 2 1hA"m f<h 6 h h A~
“_ >h - >h
B KB Ua* b* B KB Ua* b*
1 7482 | 2,26 23,19 1 7431 | 252 22,54
2 7428 | 2,33 23,57 2 7459 | 2,56 22,39
3 73,44 | 347 21,69 3 73,96 | 1,64 22,58
4 74,85 | 0,79 23,69 4 74,86 | 0,89 24,68
5 7552 | 2,17 22,60 5 7451 | 2,26 21,97
6 73,71 | 2,19 24,50 6 73,74 | 1,49 22,36
N<h " 3 [JhAa"pg [N<h _ [ L
v - >h v’ - >h
BKB— ar b* 5K B—; ar b*
1 79,35 | 3,04 13,25 1 76,73 | 1,61 17,61
2 79,38 | 2,02 13,63 2 7560 | 1,85 18,61
3 78,65 | 2,03 13,56 3 7523 | 0,80 17,40
4 77,89 | 2,63 14,09 4 77,04 | 2,40 15,46
5 79,19 | 2,38 12,54 5 77,66 | 1,56 16,77
6 79,17 | 2,06 12,36 6 76,13 | 1,85 17,30
N<h_ " 4 [yhA“p [N<h_ 8 [y ha~
" _ >h - >h
BKE— Ua* b* B KB Ua* b*
1 72,88 | -0,53 25,36 1 73,690 | 0,64 23,60
2 73,60 | -2,77 27,98 2 7473 | -4,36 29,62
3 7439 | 0,76 21,09 3 74,76 | -0,91 24,19
4 72,13 | -2,67 30,34 4 73,20 | -3,51 27,67
5 73,28 | -0,17 23,87 5 73,97 | -0,46 24,61
6 7432 | 0,74 23,13 6 72,11 | -0,40 23,71
N<h 7 5 NhAa“pn N<h _ 9 [ ha~
- >h ©_ >h
B KB Ua* b* B KB Ua* b*
1 73,32 | 2,08 18,07 1 75,79 | 1,14 23,17
2 7594 | 1,12 20,12 2 75,03 | -0,99 25,74
3 7592 | 1,37 20,09 3 74,66 | -0,66 23,12
4 76,26 | 0,51 21,82 4 7558 | -1,22 20,64
5 74,74 | -1,47 23,01 5 7559 | -1,03 23,80
6 7579 | 1,43 20,06 6 73,99 | 1,01 20,35

e AO® a



I ¢ 1 ¢ AAUREGREE £0) %) B

J' Y <<” v - >h 7 . 1 ¢ s A
N <h | 1 [Control
v’ - >h
Ekb I* a b*
1 69,17 3,84 | 22,39
2 70,04 2,38 | 18,54
3 68,72 4,14 | 21,66
4 72,49 2,89 | 18,73
5 69,89 4,44 | 22,50
6 69,48 3,83 | 19,17
7 68,40 2,64 | 21,22
8 72,66 3,34 | 20,53
9 68,83 3,63 | 22,43
10 67,65 0,89 | 13,86
11 70,55 0,63 | 17,10
12 65,97 -0,48 | 17,80
N<h 7 2 1hAa"m f<h 7 6 hh/\“
—> —

B KB Ua* b* B KB Ua* b*
1 71,92 | 4,09 14,83 1 69,98 | 2,09 15,98
2 69,58 | 3,15 15,48 2 70,25 | 2,00 16,82
3 68,99 | 3,05 14,46 3 71,05 | 245 14,80
4 7214 | 211 16,73 4 71,76 | 1,51 16,42
5 7320 | 2,51 16,40 5 71,20 | 3,79 13,62
6 69,71 | 3,15 15,53 6 71,02 | 2,64 15,28

N<h 7 3 N hA“H IN<M_ T 7 [yhAT
v’ - >h v - >h

BKB— ar b* 5K B—; ar b*
1 7408 | 1,31 10,30 1 71,42 | -0,63 13,28
2 7327 | 0,44 10,21 2 69,63 | -0,27 13,52
3 73,88 | 0,40 11,30 3 69,00 | -1,30 13,57
4 7320 | 0,83 11,16 4 69,14 | 0,17 9,84
5 7455 | 0,87 9,18 5 69,50 | 0,64 9,93
6 7442 | 0,36 9,48 6 69,17 | 0,90 11,01

N<Ph 71 4 [yhAa"p N<Ph _ 7 8 [JhA”
. >h T_>nh

BKE— Ua* b* B KB Ua* b*
1 7021 | 1,12 15,23 1 71,10 | 0,02 16,51
2 71,94 | -1,67 19,01 2 71,93 | -4,01 21,37
3 70,83 | 0,88 13,37 3 71,87 | -2,43 17,97
4 68,18 | 0,37 17,62 4 69,88 | -2,53 19,83
5 71,30 | 0,17 16,25 5 72,37 | -0,13 17,09
6 68,88 | -0,86 16,18 6 68,13 | -1,03 15,69

N<h 7 5 NhaAa“p JN<P_ 7 9 [Jha~
- >h ©_ >h

B KB Ua* b* B KB Ua* b*
1 67,56 | 0,00 11,82 1 71,17 | -0,42 18,17
2 71,97 | -0,92 14,76 2 70,31 | -3,10 20,69
3 71,04 | -0,47 17,03 3 68,14 | -2,79 19,71
4 72,07 | -0,67 15,33 4 72,22 | -0,59 15,52
5 70,87 | -1,04 15,52 5 71,65 | -1,92 17,95
6 69,81 | -1,11 14,39 6 68,39 | -1,86 15,05

e AOD a



I ¢ 1 ¢ AAUREGREE £0) %) B

. ¢ " << v ->h_ 7T 4T > LA
N<h _ | 1 [Control
v’ - >h
EKE— a b*
1 64,70 -1,11 16,35
2 67,29 -1,24 15,01
3 63,11 -1,26 15,63
4 70,33 -0,92 16,35
5 66,28 1,81 15,08
6 64,65 2,79 11,46
7 62,87 7,14 9,07
8 68,96 3,79 12,87
9 63,97 0,97 14,91
10 62,18 1,69 9,64
11 68,62 2,60 12,03
12 62,09 4,05 10,03
N<h 7 2 1hA"m f<h 6 hh/\“p
— P
SR Ua* b* 5 KB Ua* b*
1 68,34 6,94 15,01 1 65,46 7,74 14,06
2 64,26 4,56 16,02 2 66,62 5,82 15,09
3 63,88 4,98 16,15 3 67,67 5,87 16,87
4 66,81 6,79 14,95 4 67,40 5,62 13,86
5 68,04 7,82 14,20 5 65,04 7,15 13,68
6 64,35 7,63 14,54 6 66,70 7,83 13,80
N<h 7 3 1 h A" H J’N<h_ 7 1 h AT
v’ - >h v - >h
EKE— a* b* B KB a* b*
1 68,40 0,76 9,23 1 65,39 4,38 5,85
2 69,27 0,13 8,82 2 64,24 1,83 10,11
3 71,20 0,54 8,81 3 64,39 0,91 9,91
4 69,03 1,87 7,61 4 64,24 -0,13 7,80
5 69,87 1,89 6,73 5 65,56 -0,20 8,67
6 70,26 0,48 7,29 6 63,82 0,57 8,48
N<h 7 4 fNhaAa“p N<h_ 8 NN h AT
. >h T_>nh
EKBI— Ua* b* B KB Ua* b*
1 65,64 6,40 9,91 1 65,56 5,50 9,74
2 68,11 5,43 11,71 2 66,85 7,52 10,38
3 67,50 2,58 10,14 3 67,43 3,77 11,28
4 62,53 3,36 13,14 4 65,94 6,18 9,43
5 67,28 3,42 9,04 5 70,37 6,58 9,22
6 63,41 1,88 9,77 6 63,18 6,04 7,51
N<h 7 5 1P AT _|'N<h_ 9 1 h AT
- >h ©_ >h
KB Ua* b* B KB Ua* b*
1 62,45 3,90 5,66 1 67,68 6,05 9,02
2 67,27 3,40 9,40 2 65,66 6,93 8,31
3 66,71 3,40 11,48 3 62,43 6,87 6,23
4 68,47 3,95 8,63 4 68,10 4,31 7,72
5 66,58 2,88 10,75 5 66,68 4,51 9,02
6 63,98 1,43 9,20 6 62,71 1,66 9,95

e A dOa



I ¢ 1 ¢ AAUREGREE £0) %) B

| ¢ " <<” v’ h o~ 17 >
Thermo 1 Control
-
5B ¥ - ar b*
1 45,24 10,64 33,85
2 42,34 9,77 34,53
3 45,90 11,54 33,12
4 44,05 10,72 33,73
5 47,52 10,43 33,98
Thermo 2 1 h A~
>
BkB I* - ax b*
1 49,40 9,94 31,28
2 46,86 10,22 32,55
3 46,02 10,50 30,36
4 43,74 10,71 29,58
5 45,16 11,12 30,85
Thermo 3 1 h A~
S
5K E - ar b*
1 49,25 10,99 26,85
2 48,80 9,56 28,59
3 49,55 8,49 30,96
4 52,43 10,19 30,14
5 46,49 9,73 28,17
Thermo 4 1 h A~
v’ - >h
Bx 8 |* a* b*
1 53,45 11,16 33,87
2 48,69 10,38 35,20
3 44,78 10,56 32,20
4 43,81 10,86 33,00
5 43,83 10,32 33,51
Thermo 5 1hA”
—
5B E - a* b*
1 45,33 12,08 30,33
2 45,41 10,87 32,69
3 45,41 11,54 32,19
4 45,11 9,86 32,92
5 43,49 11,06 30,85

e Al a



i CTTIRVEE

ANGZEHEEE. ¢ U) 7] Ft B

[ . ¢ T<<” v’ T A ¢ K
Thermo 1 Control
-
5x b I* Ua* b*
1 62,37 4,50 29,92
2 58,89 4,06 32,26
3 63,06 4,21 30,25
4 59,33 4,50 30,63
5 63,08 4,70 29,77
Thermo 2 1hAY ™
=
x5 B = b*
1 64,66 3,55 26,70
2 63,60 3,85 28,96
3 63,14 3,56 26,42
4 60,71 3,97 27,05
5 61,56 4,54 27,79
Thermo 3 1h A" H
"
B K B I* Ua* b*
1 66,25 4,61 23,12
2 64,68 3,91 24,52
3 63,61 3,46 26,81
4 68,42 4,04 24,74
5 61,75 4,22 25,60
Thermo 4 1" AT o
v’ - >h
B K B I* a* b*
1 66,55 4,75 30,22
2 62,60 4,20 32,80
3 61,53 4,26 30,03
4 59,19 3,92 31,64
5 58,63 3,81 31,53
Thermo 5 1M AT
=
B K B I* Ua* b*
1 61,69 3,98 30,62
2 63,10 3,73 28,68
3 63,75 4,11 28,06
4 59,10 3,63 30,20
5 61,88 4,28 28,84

e AlORa



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ . f T << R A ¢ KS
Thermo 1 Control
>
5K I* a* b*
1 65,17 2,96 22,06
2 62,25 2,26 24,79
3 65,53 3,27 21,77
4 61,72 3,19 25,62
5 65,23 3,30 22,29
Thermo 2 1h A" ™
—
5K b B ar b*
1 66,52 2,44 20,96
2 66,67 2,56 20,13
3 65,62 2,14 20,64
4 63,79 2,26 20,30
5 64,72 2,97 20,31
Thermo 3 1"AT H
>
5 xb I* a* b*
1 67,76 3,68 16,83
2 66,36 2,91 18,63
3 65,00 2,63 19,96
4 69,39 3,21 17,72
5 64,49 3,09 19,15
Thermo 4 1h A" o
- >h
5K b = — =
1 68,27 3,89 22,02
2 64,57 3,19 24,61
3 63,94 2,92 22,76
4 61,61 2,54 24,63
5 61,29 2,57 24,71
Thermo 5 1 h A" n
—
Kb ¥ ar b*
1 63,27 2,90 23,53
2 65,59 2,42 20,75
3 66,22 2,96 20,39
4 61,13 2,47 23,99
5 64,70 2,88 21,01

e AdOBa



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ . f T << R A ¢ K9
Thermo 1 Control
>
Ekb I* a* b*
1 63,50 4,28 16,65
2 60,19 2,58 20,72
3 64,02 2,69 18,39
4 60,40 4,33 19,87
5 63,07 1,89 20,52
Thermo 2 1h A" ™
—
5K I+ a* b*
1 66,18 1,84 19,86
2 67,53 0,98 18,95
3 65,21 1,48 19,29
4 63,97 1,19 19,46
5 64,79 2,53 18,21
Thermo 3 1"AT H
>
Ekb I* a* b*
1 65,48 2,89 14,29
2 63,93 2,03 16,55
3 61,98 2,06 17,14
4 66,36 3,73 14,14
5 62,01 2,64 16,03
Thermo 4 1h A" o
- >h
Bxb I* a* b*
1 65,68 6,12 14,80
2 62,31 2,34 20,62
3 61,24 1,80 19,72
4 59,91 1,60 21,42
5 59,18 1,49 21,61
Thermo 5 1 h A" n
—
5K I* a* b*
1 61,70 2,94 18,98
2 63,83 3,24 16,02
3 64,37 2,31 17,04
4 58,61 1,50 21,03
5 62,20 1,88 17,92

e A0 a



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ . f T << R A ¢ KS
Thermo 1 Control
>
5K I* a* b*
1 61,14 4,99 15,05
2 58,31 6,56 15,76
3 62,10 3,63 17,44
4 58,02 4,78 19,37
5 63,19 1,55 18,29
Thermo 2 1h A" ™
—
5K b B ar b*
1 64,38 3,18 16,41
2 66,01 3,62 13,63
3 62,77 4,15 12,82
4 61,91 2,65 15,35
5 62,56 3,63 14,57
Thermo 3 1"AT H
>
5 xb I* a* b*
1 63,81 5,11 12,87
2 63,19 2,36 15,49
3 61,35 2,77 16,73
4 64,32 2,42 15,09
5 60,83 3,68 15,25
Thermo 4 1h A" o
- >h
bt I* a* b*
1 64,26 4,52 14,34
2 61,38 2,59 18,70
3 61,05 2,79 17,06
4 58,39 5,78 16,85
5 58,46 3,07 17,55
Thermo 5 1 h A" n
—
Kb ¥ ar b*
1 59,95 1,65 17,23
2 61,94 3,73 13,25
3 63,47 4,62 14,77
4 58,36 3,03 16,39
5 60,31 1,83 17,16

e AlOda



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ Y << . L A ¢ K9
Thermo 1 Control
v - >h
5 KB I* ax b*
1 57,16 2,16 22,18
2 54,88 2,22 22,48
3 59,39 2,41 20,63
4 56,59 2,90 22,92
5 58,71 1,18 21,80
Thermo 2 1h A" ™
v - >h
Ekb I+ a b*
1 57,19 3,12 20,87
2 57,18 3,61 21,47
3 53,95 3,34 18,62
4 53,22 3,35 20,45
5 53,74 6,75 16,90
Thermo 3 1"AT H
v - >h
5 KB I* ar b*
1 62,40 5,88 13,75
2 61,19 1,15 17,61
3 57,38 2,19 20,42
4 60,49 2,91 14,71
5 57,29 5,08 16,03
Thermo 4 1h A" o
v - >h
5K b = — =
1 60,52 6,81 12,45
2 59,36 1,28 21,20
3 57,52 2,57 19,06
4 52,98 6,71 17,69
5 52,83 1,28 20,78
Thermo 5 1 h A" n
v - >h
Ekb I+ a b*
1 55,04 0,76 20,97
2 54,85 1,67 18,63
3 62,88 1,68 18,85
4 54,55 -0,22 20,40
5 55,94 1,76 20,16

e Al0da



I ¢ 1 ¢ AAUREGREE £0) %) B

- ¢ Y <<” h~ T
Plato 1 Control
—
5Kb I+ - a b*
1 41,98 8,71 26,90
2 42,64 9,33 28,88
3 41,65 9,53 25,70
4 41,64 10,53 26,08
5 40,11 10,15 24,98
Plato 2 1hA”
v - >h
5 KB I* a* b*
1 45,81 9,42 29,08
2 39,56 8,52 24,32
3 44,99 10,13 24,70
4 42,55 9,36 25,60
5 39,84 10,64 23,51
Plato 3 1 h A~
v - >h
5Kb I+ a b*
1 44,06 10,36 23,53
2 43,25 9,80 24,23
3 49,63 9,08 25,59
4 46,81 8,13 24,89
5 46,82 7,95 26,34
Plato 4 1h A~
v’ - >h
X |* ar b*
1 40,40 8,22 26,97
2 34,75 8,89 23,28
3 41,55 9,76 27,94
4 35,38 9,04 23,75
5 41,92 8,15 28,68
Plato 5 1 h A~
—=
5Kb I+ - a b*
1 42,97 8,70 29,01
2 40,55 11,44 25,70
3 42,29 8,54 28,82
4 41,96 8,50 28,15
5 44,35 8,21 30,17

e AldlY a



I ¢ 1 ¢ AAUREGREE £0) %) B

¢ v < < v v ) A t f
Plato 1 Control
>
Ekb I* a* b*
1 60,25 3,87 27,29
2 62,03 3,28 26,90
3 59,79 3,90 25,61
4 62,33 4,33 25,36
5 60,01 3,49 22,15
Plato 2 1h A7 ™
—
5K I+ a* b*
1 63,18 3,80 26,13
2 60,04 3,34 22,77
3 61,54 4,80 21,45
4 62,58 3,66 23,55
5 58,95 4,68 22,13
Plato 3 1"AT H
>
Ekb I* a* b*
1 65,78 3,29 19,98
2 63,43 4,26 22,60
3 66,87 3,79 22,81
4 61,71 3,40 22,97
5 64,60 2,31 21,72
Plato 4 1h A" o
- >h
Bxb I* a* b*
1 58,30 3,57 27,00
2 53,63 4,53 25,78
3 59,22 4,57 26,84
4 55,40 3,93 25,52
5 57,11 3,68 27,26
Plato 5 1 h A" n
—
5K I* a* b*
1 59,88 3,66 26,69
2 62,76 4,96 25,03
3 62,02 2,99 24,92
4 60,15 3,60 26,85
5 61,59 3,40 27,84

e AdOBa



I ¢ 1 ¢ AAUREGREE £0) %) B

_ YT << v - , At f
Plato 1 Control
—
5K I* a* b*
1 63,86 2,36 21,18
2 66,08 1,68 19,20
3 63,54 2,32 19,28
4 66,44 2,65 17,64
5 65,15 1,62 14,74
Plato 2 1h A7 ™
—=
x5 ¥ a b*
1 67,45 2,03 18,14
2 65,18 1,45 16,98
3 64,65 3,61 16,31
4 66,00 1,48 19,39
5 64,01 3,00 16,44
Plato 3 1"AT H
=
5 xb I* a* b*
1 68,33 1,96 14,12
2 66,50 2,78 15,90
3 69,11 2,59 16,31
4 64,36 2,57 17,94
5 66,28 1,47 16,19
Plato 4 1h A" o
- >h
bt I* a* b*
1 61,86 2,07 20,30
2 58,45 2,67 19,88
3 63,52 2,80 19,57
4 60,85 2,08 19,74
5 60,61 2,36 21,15
Plato 5 1 h A" n
—=
x5 B a b*
1 62,91 2,20 20,34
2 66,60 3,22 16,89
3 65,58 1,68 17,09
4 63,64 2,23 20,28
5 64,50 2,48 20,87

e Ad0®a




I ¢ 1 ¢ AAUREGREE £0) %) B

_ YT << v - , At f
Plato 1 Control
—
5K I* a* b*
1 64,75 1,96 17,88
2 67,17 0,57 15,91
3 64,36 1,28 16,81
4 67,34 1,79 14,63
5 66,55 0,38 12,18
Plato 2 1h A7 ™
—=
x5 ¥ a b*
1 70,42 0,71 15,35
2 68,19 0,80 14,04
3 66,65 2,80 13,61
4 68,33 0,08 17,65
5 66,19 1,05 13,57
Plato 3 1"AT H
=
5 xb I* a* b*
1 68,46 0,82 12,11
2 67,26 2,16 12,75
3 68,68 2,30 13,10
4 63,39 3,18 13,92
5 66,75 1,09 13,36
Plato 4 1h A" o
- >h
bt I* a* b*
1 62,84 3,81 13,85
2 59,72 3,65 14,85
3 63,95 1,81 15,87
4 62,65 0,98 17,40
5 61,85 2,20 17,04
Plato 5 1 h A" n
—=
x5 B a b*
1 63,32 3,58 14,74
2 65,97 2,87 14,16
3 65,51 2,18 12,65
4 64,49 2,01 15,67
5 64,25 1,65 17,16

e All®a




I ¢ 1 ¢ AAUREGREE £0) %) B

R v - , Aot f
Plato 1 Control
—
KB I* ar b*
1 64,52 3,17 13,17
2 65,65 2,29 14,04
3 62,89 2,01 11,32
4 64,70 2,01 12,36
5 64,21 0,53 10,70
Plato 2 1h A7 ™
—=
5K I+ a b*
1 69,62 0,79 10,68
2 69,23 2,12 9,27
3 66,39 2,14 8,12
4 67,06 1,93 10,15
5 66,69 1,61 7,38
Plato 3 1"AT H
=
KB I* ar b*
1 66,95 1,63 10,92
2 65,47 1,90 11,70
3 66,14 2,02 11,70
4 62,16 1,73 11,52
5 64,44 1,35 12,10
Plato 4 1h A" o
- >h
5 Kb - — =
1 60,49 1,15 12,18
2 58,72 1,76 11,87
3 62,96 1,28 11,71
4 61,27 1,62 11,13
5 59,16 0,86 12,33
Plato 5 1 h A" n
—=
5K I+ a b*
1 62,39 2,17 11,59
2 64,46 3,29 13,92
3 64,86 1,15 11,61
4 61,78 1,99 13,50
5 61,31 1,59 12,70

e Al a




I ¢ 1 ¢ AAUREGREE £0) %) B

R v - , Aot f
Plato 1 Control
v - >h
KB * ax b*
1 63,12 1,63 15,30
2 65,05 0,10 15,55
3 59,82 1,01 12,80
4 64,02 5,13 7,74
5 63,42 -0,40 13,21
Plato 2 1h A7 ™
v’ - >h
5K I+ a b*
1 63,52 4,55 10,68
2 64,30 3,74 11,45
3 62,99 3,59 9,42
4 61,35 3,14 12,49
5 60,79 4,25 11,13
Plato 3 1"AT H
v - >h
5K - - =
1 67,61 1,92 11,81
2 65,00 1,68 12,27
3 68,92 3,10 10,06
4 62,87 2,53 11,51
5 64,06 1,25 14,38
Plato 4 1h A" o
- >h
Gxb * ax b*
1 60,65 3,22 9,24
2 56,88 3,35 10,19
3 61,61 1,81 10,61
4 59,43 0,45 12,31
5 55,80 2,83 10,53
Plato 5 1 h A" n
=
5K I+ a b*
1 61,76 3,36 10,30
2 66,08 2,21 14,59
3 65,30 1,09 11,36
4 63,42 1,56 13,53
5 62,06 2,45 11,13

e AR a




I ¢ 1 ¢ AAUREGREE £0) %) B

_[ ’ ~ ¢ 7 <<’ L’ ~ T
Kebony Control
- >h
5rb B a* b
1 24,30 4,02 12,48
2 26,27 5,49 14,17
3 25,52 3,22 13,58
4 25,37 3,60 15,24
5 25,03 2,59 14,17
Kebony 2 1hA”
—=
5rb ¥ a* b
1 25,79 5,63 11,87
2 25,83 3,82 12,90
3 25,77 4,02 11,81
4 25,34 3,78 12,49
5 26,35 3,19 14,65
Kebony 3 1 h A7
—=
5rb B a* b
1 25,72 3,32 9,86
2 27,57 4,66 10,26
3 26,30 4,15 9,93
4 28,28 4,84 9,28
5 28,31 5,48 10,69
Kebony 4 1 h AT
- >h
bKb I* a* b*
1 25,07 5,03 12,55
2 24,97 4,40 12,12
3 24,46 4,29 11,66
4 25,41 2,90 13,49
5 24,99 3,19 13,68
Kebony 5 1 hA”
—
5 x5 B a b*
1 25,88 1,72 15,10
2 25,82 2,76 14,49
3 25,45 5,60 10,50
4 27,25 7,23 12,59
5 25,50 4,35 12,26

e AllBa



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ . _ "¢ << v - B . A YS
Kebony 1 Control
>
5K I* a* b*
1 40,00 1,38 17,51
2 43,69 3,66 20,88
3 41,44 1,42 20,95
4 41,30 0,47 20,06
5 40,09 0,64 18,93
Kebony 2 1hA” ™
—
5K b ¥ a b*
1 41,75 1,90 16,11
2 40,50 0,78 15,94
3 42,81 3,53 19,15
4 42,72 2,54 18,06
5 43,71 1,89 18,88
Kebony 3 1"AT H
>
5 xb I* a* b*
1 43,58 1,76 17,68
2 44,61 4,18 16,60
3 44,62 2,40 17,95
4 47,82 312 17,98
5 47,18 2,30 17,39
Kebony 4 1 h A" o
- >h
bt I* a* b*
1 44,39 4,39 21,69
2 42,28 2,00 20,57
3 41,30 2,54 20,37
4 40,54 0,55 18,04
5 40,52 1,02 18,20
Kebony 5 1h A" n
—
Kb B a b*
1 41,21 0,91 18,43
2 40,51 1,00 18,64
3 43,68 3,58 19,38
4 47,25 4,51 22,77
5 41,71 2,03 20,19

e Al a



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ ¢ << v’ - R > . A YS{
Kebony 1 Control
>
5K I* a* b*
1 46,39 0,99 15,34
2 50,71 3,79 21,25
3 47,12 1,24 20,07
4 46,58 0,41 18,80
5 45,17 0,38 18,24
Kebony 2 1hA” ™
—
5K b ¥ a b*
1 47,61 2,36 14,97
2 45,76 0,24 14,76
3 48,93 3,58 19,81
4 48,81 2,63 18,27
5 49,19 2,66 19,09
Kebony 3 1"AT H
>
5 xb I* a* b*
1 49,47 1,30 16,16
2 50,95 4,02 17,18
3 50,33 1,85 16,75
4 53,52 2,78 17,15
5 52,46 1,38 15,06
Kebony 4 1 h A" o
- >h
bt I* a* b*
1 50,89 4,40 20,57
2 48,07 1,33 18,30
3 47,67 2,08 19,20
4 45,29 0,60 17,28
5 45,79 1,06 16,99
Kebony 5 1h A" n
—
Kb B a b*
1 46,61 1,25 17,75
2 45,71 0,84 17,62
3 48,53 2,94 16,82
4 53,30 4,04 20,80
5 47,59 1,21 18,00

e Alllda



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ ¢ << v’ - T > . A YS{
Kebony 1 Control
>
5K I* - a* b*
1 47,34 2,02 13,76
2 53,04 2,78 19,61
3 48,85 2,23 19,17
4 48,50 1,47 17,87
5 47,38 1,61 17,93
Kebony 2 1A M
—
x5 ¥ — b*
1 49,74 1,60 14,67
2 47,41 -0,25 15,28
3 52,20 3,72 21,03
4 51,92 3,47 18,93
5 52,07 3,39 19,45
Kebony 3 1"AT H
>
5 xb I* - a* b*
1 50,07 2,43 13,18
2 53,17 5,19 15,75
3 51,01 2,86 14,32
4 54,15 2,79 16,10
5 52,45 1,44 13,68
Kebony 4 1" AT o
v’ - >nh
bt I* a* b*
1 53,18 4,85 17,54
2 49,48 2,18 15,85
3 49,37 2,61 16,83
4 47,05 0,84 16,97
5 47,79 1,07 16,97
Kebony 5 1h A" n
—
Kb B a b*
1 48,67 1,94 16,27
2 48,12 1,88 15,85
3 50,59 2,87 15,09
4 55,40 3,99 18,18
5 49,20 1,55 16,30

e Alll®a



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ ¢ << v’ - T > . A YSg
Kebony 1 Control
>
5K I* a* b*
1 50,85 2,11 13,67
2 58,39 3,70 15,99
3 52,56 3,03 18,10
4 52,17 2,29 16,85
5 49,80 2,36 16,89
Kebony 2 1hA” ™
—
x5 ¥ a b*
1 51,18 3,71 12,53
2 49,78 1,67 13,81
3 57,36 4,90 16,46
4 54,89 4,20 16,23
5 56,65 4,37 16,27
Kebony 3 1"AT H
>
5K 5 . - =
1 51,97 3,66 12,14
2 56,52 5,48 14,78
3 53,36 4,50 12,77
4 57,70 4,00 14,74
5 53,28 2,58 12,09
Kebony 4 1" AT o
- >h
bt I* a* b*
1 55,98 4,36 14,83
2 52,00 2,54 15,95
3 51,32 3,38 14,31
4 50,32 2,86 15,76
5 51,83 2,71 15,30
Kebony 5 1h A" n
—
x5 B a b*
1 52,19 4,23 13,86
2 50,49 4,19 12,52
3 51,46 3,53 12,93
4 57,90 3,88 14,66
5 51,29 2,44 14,11

e Al a



I ¢ 1 ¢ AAUREGREE £0) %) B

[~ ¢ << v’ - T > . A YS{
Kebony 1 Control
>
5K I* a* b*
1 45,30 7,09 13,03
2 51,03 5,61 15,20
3 47,04 4,91 21,38
4 45,50 4,52 18,91
5 43,47 4,61 18,44
Kebony 2 1hA” ™
—
x5 ¥ a b*
1 41,81 7,12 15,76
2 42,08 5,14 15,39
3 49,97 7,40 19,77
4 48,17 7,32 19,61
5 49,73 7,16 20,40
Kebony 3 1"AT H
>
5 xb I* a* b*
1 45,48 4,03 15,36
2 50,22 7,05 18,18
3 46,14 4,77 16,62
4 51,40 5,89 18,33
5 46,09 4,21 14,81
Kebony 4 1" AT o
- >h
5K b = — =
1 49,67 7,06 17,06
2 44,56 5,95 17,18
3 43,92 4,81 17,80
4 42,74 4,39 18,26
5 44,83 4,93 17,48
Kebony 5 1h A" n
—
x5 B a b*
1 45,62 5,67 17,63
2 42,91 4,90 15,86
3 44,99 5,26 14,52
4 51,58 5,69 17,27
5 45,08 4,53 16,32

e AlIBa



I ¢ 1 ¢ AAUREGREE £0) %) B

1 . AT <" Cw >8 _hj 7 <w *hs8 0B _hE ', Apm[ " Al
1 2 3 4 5 6 7 8 9
Bk gcontrol |3 " AT [ AT |qHM AT [qoh AT [ anh AT Mt A e AT ol AT
1 16,14 9,26 7,93 12,88 12,37 10,35 9,96 14,56 12,16
2 13,51 9,58 9,43 12,89 12,84 9,99 9,66 13,73 13,80
3 11,69 8,76 8,48 13,11 11,40 10,11 8,76 13,04 12,35
4 11,99 10,31 7,80 12,63 10,74 10,20 10,83 13,08 12,42
5 12,42 9,17 7,46 12,94 11,72 9,38 10,60 12,94 13,14
6 12,54 9,85 7,23 14,40 12,05 10,51 8,86 12,93 13,70
7 11,25
8 12,18
9 12,03
10 | 12,52
11 11,67
12 11,81
Avg| 12,48 9,49 8,06 13,14 11,85 10,09 9,78 13,38 12,93
Max 16,14 10,31 9,43 14,40 12,84 10,51 10,83 14,56 13,80
Min| 11,25 8,76 7,23 12,63 10,74 9,38 8,76 12,93 12,16
s 1,23 0,50 0,73 0,58 0,68 0,36 0,79 0,59 0,65
1‘/\”<‘va‘ > 8 i Y <w * h s _;h'_h‘_B';/\ONX"h/Egh
1 2 3 4 5 6 7 8 9
BrkpBcontrol [y M A~ |y\MP A" [WHP A Jjoh A™ At A7 [P A "R HM M” [j0" M
1 13,84 9,95 7,99 11,23 11,22 10,80 9,01 12,65 11,56
2 11,09 9,96 9,53 11,73 11,88 10,56 9,93 11,09 11,89
3 10,94 11,78 10,58 10,90 11,37 11,85 9,08 12,19 12,45
4 11,57 11,07 9,38 12,85 9,06 11,22 11,06 11,76 12,06
5 12,29 10,38 9,02 13,05 11,24 12,74 10,51 10,39 13,42
6 12,62 11,12 9,45 11,71 11,23 11,38 10,29 12,51 13,08
7 12,21
8 12,44
9 11,07
10 | 11,20
11 11,73
12 10,62
Avg 11,80 10,71 9,32 11,91 11,00 11,43 10,13 11,77 12,41
Max 13,84 11,78 10,58 13,05 11,88 12,74 11,06 12,65 13,42
Min| 10,62 9,95 7,99 10,90 9,06 10,56 9,08 10,39 11,56
s 0,88 0,67 0,76 0,79 0,90 0,72 0,61 0,80 0,66

e Alll®a




I ¢ 1 ¢ AAUREGREE £0) %) B

1‘/\"<‘CWI >B_hj"<w‘ *hjtf’_‘h'_h"s" AC N)("h/}tlh
1 2 3 4 5 6 7 8 9
BkpBcontrol |7 M A~ |\vh A" |\Hh 4™ [1oh 4™ 10 4™ [l A "njHP M~ ol o
1 23,49 16,46 16,69 20,92 20,15 18,21 21,83 23,98 20,84
2 19,35 15,28 16,48 18,17 23,53 16,82 18,09 18,70 24,66
3 18,78 16,72 18,25 15,27 17,70 20,08 17,84 20,50 19,93
4 24,02 17,00 20,09 19,56 14,70 20,73 19,45 21,26 21,99
5 27,13 13,79 17,64 19,70 19,54 17,99 21,61 19,65 21,77
6 20,82 16,53 18,82 22,40 19,53 17,43 18,47 20,02 26,34
7 23,49
8 22,76
9 21,91
10 25,95
11 21,48
12 24,93
Avg 22,84 15,96 17,99 19,34 19,19 18,54 19,55 20,68 22,59
Max 27,13 17,00 20,09 22,40 23,53 20,73 21,83 23,98 26,34
Min 18,78 13,79 16,48 15,27 14,70 16,82 17,84 18,70 19,93
S 2,42 1,11 1,24 2,24 2,66 1,40 1,62 1,67 2,22
1 . AT <" v > _hj 7" <cw *hsg F_RIB' AMN<I" A8
1 2 3 4 5 6 7 8 9
BkpBcontrol |7 M A™ |\mh A" |\Hh 4™ [1oh A~ 10 A" [l A "njHM M~ ol o
1 30,19 19,26 20,41 25,14 25,62 24,22 25,72 32,61 28,11
2 24,19 18,73 20,70 22,03 29,66 20,91 21,63 23,18 32,64
3 23,98 23,86 23,42 18,86 21,45 25,22 21,00 26,64 27,57
4 30,81 22,86 24,65 24,97 17,91 27,68 23,95 25,25 28,41
5 30,02 16,14 21,59 24,32 22,48 22,94 24,79 24,69 28,19
6 28,55 20,80 24,38 27,05 24,64 21,01 24,57 25,79 31,90
7 27,82
8 28,22
9 29,06
10 28,40
11 27,78
12 29,14
Avg 28,18 20,27 22,53 23,73 23,62 23,66 23,61 26,36 29,47
Max 30,81 23,86 24,65 27,05 29,66 27,68 25,72 32,61 32,64
Min 23,98 16,14 20,41 18,86 17,91 20,91 21,00 23,18 27,57
S 2,04 2,59 1,70 2,63 3,65 2,38 1,71 2,99 2,01

e Ald2®Da



I ¢ 1 ¢ AAUREGREE £0) %) B

1‘/\V<'CWI > 6 i Y < * h S _h’_h“s“/\MN;(”h/}H"
1 2 3 4 5 6 7 8 9
BkpBcontrol |7 M A~ |\vh A" |\Hh 4™ [1oh 4™ 10 4™ [l A "njHP M~ ol o
1 19,21 14,03 9,36 20,98 16,07 15,46 11,28 18,59 16,10
2 19,76 13,55 11,11 21,06 14,14 14,06 12,25 20,90 15,68
3 19,61 13,72 10,14 18,31 13,95 11,93 11,94 18,47 15,15
4 19,24 13,40 9,98 21,71 13,58 13,60 13,29 19,45 16,23
5 19,45 13,24 10,69 19,69 15,08 14,06 13,50 17,43 16,59
6 19,84 13,67 10,32 18,92 15,70 14,14 11,45 19,96 16,19
7 19,72
8 19,50
9 20,42
10 17,11
11 17,56
12 15,62
Avg 18,92 13,60 10,27 20,11 14,75 13,87 12,28 19,13 15,99
Max 20,42 14,03 11,11 21,71 16,07 15,46 13,50 20,90 16,59
Min 15,62 13,24 9,36 18,31 13,58 11,93 11,28 17,43 15,15
S 1,35 0,25 0,55 1,23 0,93 1,04 0,85 1,12 0,46
1‘/\“<‘val > 8 i Y < * h S _‘h’_h“s"/\o NX"h/ﬁgh
1 2 3 4 5 6 7 8 9
BkpBcontrol |7 M A™ |\mh A" |\Hh 4™ [1oh A~ 10 A" [l A "njHM M~ ol o
1 12,59 10,69 8,77 12,95 12,98 11,04 9,17 11,65 10,79
2 12,18 11,80 8,98 13,27 9,50 11,47 10,41 12,36 10,75
3 12,67 12,63 8,91 12,61 9,47 9,48 10,90 11,96 10,74
4 11,10 11,43 9,81 13,89 9,18 11,48 10,63 12,91 10,33
5 12,69 10,38 9,19 12,38 11,66 10,96 9,57 9,72 10,96
6 12,71 12,24 9,17 11,73 10,34 11,43 10,44 13,53 11,67
7 13,01
8 13,18
9 13,78
10 12,40
11 10,82
12 11,41
Avg 12,38 11,53 9,14 12,81 10,52 10,98 10,19 12,02 10,87
Max 13,78 12,63 9,81 13,89 12,98 11,48 10,90 13,53 11,67
Min 10,82 10,38 8,77 11,73 9,18 9,48 9,17 9,72 10,33
S 0,84 0,80 0,33 0,68 1,37 0,70 0,61 1,20 0,40

e AldlAa




I ¢ 1 ¢ AAUREGREE £0) %) B

1‘/\"<‘CWI >B_hj"<w‘ *hjtf’_‘h'_h"s" AC N)("h/}tlh
1 2 3 4 5 6 7 8 9
BkpBcontrol |7 M A~ |\vh A" |\Hh 4™ [1oh 4™ 10 4™ [l A "njHP M~ ol o
1 16,80 14,59 14,38 16,13 20,16 15,97 15,49 14,88 15,42
2 16,77 17,31 15,78 14,48 14,62 16,48 17,38 14,77 15,40
3 17,15 17,65 14,18 17,16 14,81 14,51 18,00 14,87 17,45
4 14,22 14,09 14,99 18,36 15,03 15,87 19,61 16,14 14,21
5 16,00 13,52 14,61 15,23 17,15 16,07 19,33 12,76 15,61
6 17,15 17,20 14,61 16,97 17,19 15,50 18,96 18,24 18,25
7 17,43
8 13,95
9 16,68
10 19,64
11 14,05
12 19,43
Avg 16,60 15,73 14,76 16,39 16,49 15,73 18,13 15,28 16,06
Max 19,64 17,65 15,78 18,36 20,16 16,48 19,61 18,24 18,25
Min 13,95 13,52 14,18 14,48 14,62 14,51 15,49 12,76 14,21
S 1,78 1,69 0,52 1,28 1,95 0,62 1,41 1,65 1,37
1 . AT <" v > _hj 7" <cw *hsg F_RIB' AMN<I" A8
1 2 3 4 5 6 7 8 9
BkpBcontrol |7 M A™ |\mh A" |\Hh 4™ [1oh A~ 10 A" [l A "njHM M~ ol o
1 21,85 18,45 20,17 23,35 27,57 21,77 24,23 23,05 22,71
2 20,32 22,42 20,03 21,72 21,05 21,04 23,58 26,01 25,32
3 23,66 22,44 17,62 21,56 20,74 17,01 23,41 21,26 27,94
4 16,85 20,43 20,11 25,74 21,91 21,54 24,92 25,39 21,47
5 21,35 20,29 19,87 22,45 23,46 22,30 23,47 19,76 24,57
6 24,08 23,43 19,28 23,95 24,44 21,21 24,88 26,75 25,07
7 28,10
8 19,74
9 23,04
10 25,91
11 17,76
12 26,12
Avg 22,40 21,24 19,51 23,13 23,19 20,81 24,08 23,70 24,51
Max 28,10 23,43 20,17 25,74 27,57 22,30 24,92 26,75 27,94
Min 16,85 18,45 17,62 21,56 20,74 17,01 23,41 19,76 21,47
S 3,27 1,68 0,90 1,44 2,35 1,75 0,64 2,56 2,05

e AR



I ¢ 1 ¢ AAUREGREE £0) %) B

1 . AT <" Cw > 8 h j < W . h _ B ¢ KS
1 2 3 4 5
Bk B| control 1"AT I AT [ H) A 0] "nh T
1 18,62 17,17 18,54 15,03 18,26
2 17,65 18,27 17,34 15,41 19,49
3 18,88 18,89 15,50 18,03 20,21
4 16,79 18,43 17,96 16,93 15,55
5 17,11 17,93 16,43 16,29 19,70
Avg 17,81 18,14 17,15 16,34 18,64
Max 18,88 18,89 18,54 18,03 20,21
Min 16,79 17,17 15,50 15,03 15,55
S 0,82 0,58 1,08 1,07 1,67
1. A <" ¢w > _hjY<w h _ ok ¢KS
1 2 3 4 )
BkB| control |y h A~ [MmhAa |[H "™ [0
1 24,40 21,35 22,28 20,32 21,27
2 23,40 24,60 21,26 20,40 24,92
3 24,14 23,42 19,85 22,68 25,41
4 20,85 23,65 22,15 21,36 19,77
5 22,39 23,67 21,20 21,03 24,77
Avg 23,03 23,34 21,35 21,16 23,23
Max 24,40 24,60 22,28 22,68 25,41
Min 20,85 21,35 19,85 20,32 19,77
S 1,30 1,07 0,87 0,86 2,27
1. A" <" S w >  h ] <w h _ B ¢ KS
1 2 3 4 5
BKE| control 1A I " A | H T o) hpa T
1 25,88 21,85 22,06 23,21 21,92
2 23,69 26,41 20,75 21,51 25,99
3 24,97 23,92 19,67 22,44 25,97
4 22,37 24,54 22,18 21,89 19,84
5 22,27 24,88 20,94 21,34 24,53
Avg 23,83 24,32 21,12 22,08 23,65
Max 25,88 26,41 22,18 23,21 25,99
Min 22,27 21,85 19,67 21,34 19,84
S 1,42 1,48 0,93 0,68 2,41

e AldABa



I ¢ 1 ¢ AAUREGREE £0) %) B

1. A Vo< ¢ w > 8 h j < W h _ B ¢ KS
1 2 3 4 5
Bk B| control 1"AT I AT [ H) A 0] "nh T
1 25,26 22,16 21,02 23,29 22,23
2 24,85 27,72 20,75 22,23 26,50
3 23,89 25,07 19,35 23,54 26,03
4 20,90 24,45 20,69 22,34 22,26
5 23,89 24,98 20,23 22,83 23,57
Avg 23,76 24,88 20,41 22,85 24,12
Max 25,26 27,72 21,02 23,54 26,50
Min 20,90 22,16 19,35 22,23 22,23
S 1,53 1,77 0,59 0,51 1,82
1. A <" Sw >8  h ] < W h _ B ¢ KS
1 2 3 4 )
Bk B| control 1"AT I hAT [H "M [oy A T
1 18,71 14,68 19,25 22,97 17,61
2 18,96 16,52 18,57 19,82 19,27
3 20,53 15,87 14,56 19,97 24,09
4 18,31 15,08 18,87 18,32 18,64
5 18,95 16,95 16,90 18,02 18,86
Avg 19,09 15,82 17,63 19,82 19,69
Max 20,53 16,95 19,25 22,97 24,09
Min 18,31 14,68 14,56 18,02 17,61
S 0,76 0,85 1,73 1,76 2,27
1 . AT <" S w >8 h <w v - N N O §
1 2 3 4 5
BKE| control 1 N A Mm A [l T o ha T
1 18,90 18,49 23,12 18,49 17,80
2 20,41 21,18 20,99 19,54 23,15
3 18,99 17,69 18,25 18,45 20,86
4 21,61 20,93 15,75 20,74 18,88
5 21,17 20,07 19,22 15,90 18,05
Avg 20,22 19,67 19,46 18,62 19,75
Max 21,61 21,18 23,12 20,74 23,15
Min 18,90 17,69 15,75 15,90 17,80
S 1,11 1,37 2,49 1,60 2,01

e Al



I ¢ 1 ¢ AAUREGREE £0) %) B

1 . AT ¢ w > 8 h j < W . h e _ . A t 1
1 2 3 4 5
Bk B| control 1"AT I AT [ H) A 0] "nh T
1 23,49 25,35 27,35 23,30 22,69
2 26,49 27,57 25,68 24,74 28,70
3 23,92 22,35 22,53 24,52 26,96
4 27,36 25,51 19,68 26,71 23,90
5 28,37 26,32 22,88 20,97 22,92
Avg 25,93 25,42 23,62 24,05 25,04
Max 28,37 27,57 27,35 26,71 28,70
Min 23,49 22,35 19,68 20,97 22,69
S 1,91 1,73 2,66 1,89 2,38
1 . A ¢ w >8 h j < W . h ¥ _ . A t 1
1 2 3 4 )
Bk B| control 1"AT I hAT [H "M [oy A T
1 25,40 29,50 28,58 26,37 25,38
2 29,10 31,38 27,69 26,87 29,20
3 25,75 25,41 23,77 26,66 29,00
4 29,46 28,53 20,49 29,14 26,56
5 30,96 29,75 24,75 23,83 24,66
Avg 28,13 28,91 25,06 26,57 26,96
Max 30,96 31,38 28,58 29,14 29,20
Min 25,40 25,41 20,49 23,83 24,66
S 2,18 1,98 2,90 1,69 1,85
1. A v ¢ w >8 h j <w h ¥ . . A t 1
1 2 3 4 5
BKE| control 1 N A Mm A [l T o ha T
1 26,97 31,30 27,55 25,93 26,89
2 28,27 33,88 26,70 27,49 27,87
3 26,73 28,23 22,70 28,17 29,33
4 28,15 29,91 21,34 29,74 25,49
5 29,62 32,60 23,60 24,85 25,23
Avg 27,95 31,18 24,38 27,24 26,96
Max 29,62 33,88 27,55 29,74 29,33
Min 26,73 28,23 21,34 24,85 25,23
S 1,04 1,98 2,37 1,71 1,52

e All2Dda



I ¢ 1 ¢ AAUREGREE £0) %) B

1. A < ¢ w > 8 h < W . h _ B ., A t 1
1 2 3 4 5
Bk B| control 1"AT I AT [ H) A 0] "nh T
1 25,13 26,00 27,63 27,38 27,05
2 27,66 28,29 26,12 26,30 29,33
3 23,86 24,50 25,48 27,68 29,83
4 29,43 23,75 21,64 27,98 26,88
5 28,16 25,16 22,03 23,46 26,63
Avg 26,85 25,54 24,58 26,56 27,94
Max 29,43 28,29 27,63 27,98 29,83
Min 23,86 23,75 21,64 23,46 26,63
S 2,05 1,56 2,35 1,65 1,35
1. A Vet ¢ ow . >8  hj <w h > ~ K YSo
1 2 3 4 )
Bk B| control 1"AT I hAT [H "M [oy A T
1 16,70 16,93 19,56 21,38 15,71
2 18,76 15,29 18,19 19,41 15,37
3 17,64 18,56 20,07 19,04 20,38
4 16,93 18,29 21,46 15,97 22,61
5 15,91 17,92 20,28 16,32 18,19
Avg 17,19 17,40 19,91 18,43 18,45
Max 18,76 18,56 21,46 21,38 22,61
Min 15,91 15,29 18,19 15,97 15,37
S 0,96 1,19 1,06 2,03 2,76
1 . AT <t ¢ w . >8 h j < W h _ B Y é 0O
1 2 3 4 5
Bk B| control 1A I h AT |[H AT o) ha T
1 22,48 22,28 24,65 27,04 20,90
2 25,50 20,33 24,39 24,11 20,23
3 22,64 24,51 25,08 24,50 24,08
4 21,74 24,20 26,52 20,37 27,50
5 20,67 23,27 24,88 21,17 23,04
Avg 22,61 22,92 25,11 23,44 23,15
Max 25,50 24,51 26,52 27,04 27,50
Min 20,67 20,33 24,39 20,37 20,23
S 1,61 1,51 0,74 2,42 2,58

e Ald2Da



I ¢ 1 ¢ AAUREGREE £0) %) B

1 . AT <" Cw  >8  hj <w h - YSO
1 2 3 4 5
Bk B| control 1"AT I AT [ H) A 0] "nh T
1 23,16 24,45 24,59 28,55 22,82
2 27,45 22,09 26,19 24,89 22,36
3 24,01 27,99 25,13 25,50 25,70
4 23,38 27,35 26,83 22,01 28,88
5 22,69 26,16 24,66 23,13 24,20
Avg 24,14 25,61 25,48 24,82 24,79
Max 27,45 27,99 26,83 28,55 28,88
Min 22,69 22,09 24,59 22,01 22,36
S 1,71 2,13 0,89 2,24 2,35
1. A Vo<t Cw . >8 h j <w h . Y S 0
1 2 3 4 )
BkB| control |y h A~ [MmhAa |[H "™ [0
1 26,65 25,47 26,35 31,00 26,46
2 32,22 24,06 29,31 27,36 24,79
3 27,42 31,94 27,21 27,01 26,21
4 26,88 29,79 29,93 25,01 30,90
5 24,92 30,37 25,18 26,89 25,93
Avg 27,62 28,33 27,60 27,46 26,86
Max 32,22 31,94 29,93 31,00 30,90
Min 24,92 24,06 25,18 25,01 24,79
S 2,45 3,02 1,79 1,95 2,10
1 . A Vo<t Cw . >8 h j < W . h _ Y S 0
1 2 3 4 5
BKE| control 1A I " A | H T o) hpa T
1 21,23 16,55 20,52 25,09 20,29
2 24,78 16,49 24,11 20,29 17,28
3 22,95 25,70 20,95 20,41 19,95
4 20,48 24,18 24,85 18,04 24,82
5 19,04 24,40 18,30 20,28 20,00
Avg 21,70 21,46 21,75 20,82 20,47
Max 24,78 25,70 24,85 25,09 24,82
Min 19,04 16,49 18,30 18,04 17,28
S 1,99 4,07 2,42 2,31 2,44

e Al a



I ¢ 1 ¢ AAUREGREE £0) %) B

guU; v) e U

0 Y G d.aM8rapdiy tov ypopaticod mapdyovra L* Sokipiov nedkov petd omd 10 piveg éxOeong
oTNV LIEPIDOON NAKT akTvoPoliio UV.
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I ¢ 1 ¢ AAUREGREE £0) %) B

) Y (i d.8MgraBdrn tov ypopatikod mapdyovto b* Soxipiov mevkov petd amnd 10 pfveg éxbeong
oTNV LIEPIOON NAKT akTvoPoliio UV.

E [Tevko Maprtupag (Control)

B Noavookevaopa 1 ITvéro

,r

ToUbh*s 3z al

B Navookevacpa 2 [Tivédo

B Noavookevaopa 3 I[Tvéro

B Novookevaopa 4 [Tvédo

-

0383 Ud

B Noavookevaopo 1 Eppdmrtion
B Navookebaopo 2 Eupdrtion
B Navookevacpo 3 Eppdantion

Noavookevoopa 4 Eppantion

0 Y G d.8M8tapéry tov ypopaticod mapdyovro L* Sokiuiov éhatov petd omd 10 piveg éxbeong
oTNV LEEPIHON NALKT akTvoPoliio UV.

®’Eloto Mdaptupag (Control)
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