INZTITOYTO HAIAKHZ TEXNIKHZ

R EON KO NEAPIO
AN NIESM O PO ENEPHEIAS

orn pviaun tov Nikov Kuvpidkn

26 - 28 NoeuPpiou 2014, ©ecoalovikn
2uvedplako Kévrpo KE.A.E.A. AlNO

NMPAKTIKA ZYNEAPIOY
Tomoz A’

Alopydvwon
Ivotitovto Hhakng Texvikng
Tpnpa Mnxavonoywv Mnxavikov AITO

Yno v aryida tng
IMoAviexvikng Zxonng AIIO




Mepiexdueva iX

NMEPIEXOMENA

ANTITTIPOAOTOY ... v

TOMOZ A

XAIPETIZMOZ TOY NPOEAPOY TOY L.H.T. ZTHN ENAP=H
TQN EPTAZIQN TOY 10° 2YNEAPIOY

L Ko7V o] (o] 4 L PP PPPPPRRRPPPPIN 1

NMPOZKEKAHMENOI OMIAHTEZ

ENZQMATQZH HAIAKQN ©GEPMIKQN XYAAEKTQN XTO KEAY®OZ KTHPIQN
D (o 7 Y0 )Y 4 e To TV PP OPOTPTRRR 5

H 2XEXH NEPOY KAI ENEPI'EIAZ (Water — Energy Nexus). AMNE — NMPOOINTIKEX
A AGNUAKOTTOUAODG .ottt et e e e e e e e e e s ettt e e e e e e e aeeeeas 25

HAIO-OEPMO-XHMIKH ANOGHKEYZH ENEPTEIAZ
A KWVOTAVTOTTOUAOG. ...ttt e e e e e e e e e e es 51

2YITXPONEZ TAZEIZ ZTHN AIOAIKH ENEPTEIA
T1. XABIAPOTTOUAOC ...ttt ettt e e e e e e e e e e e e e e e e eeeeeaae e 67

AIOAIKA

ENEPIEIAKOZ KHIMOZ. APMONIKH £YNYTAP=H THZ TEQPTIAX
ME THN AIOAIKH ENEPTEIA
A. KaveAAOTTOUAOG, E. TTAAQIOAOUYKQ .....ccooeeiiiiiiieeeeeee et 85

2YTKPIZH EKTIMOMENHZ ENEPTEIAKHZ MAPATQIrHEZ ENOZ AIOAIKOY

MAPKOY ME THN MNMPAIMATIKH ENEPTEIAKH MAPAIQIMH ANA ETOZ

A AIAPKEIA 14 ETQN

K. Tkapdkng, K. AoUKIONG, N. TOAYKDIONG ...ccccceeeeeeeiiiieeeeeeeee e 95

2YTKPITIKH TEXNIKO-OIKONOMIKH ANAAYZH AIKTYQN XYNAEZHX
AIOAIKQN TMAPKQN & BEATIZTOMNOIHZH ANMOAOXZHZ THZ EMENAY ZHZ
. Kontikog, K. Tkapakng, K. Aoukidng, N. TOAYKDIONG.......cooeeeeeeiiiiaaaeeee e 105



X MpakTIKG 2uvedpiou

2YTKPITIKH A=ZIOAOIMHZH EMMEIPIKQN ME©OAQN AIAZTAZIONOIMHZHZ
YBPIAIKQN ZYZTHMATQN MNMAPAITQrHz ENEPTEIAZ
A. MmaéeBavou, A. ®egidapog, . TOIVIZOG, X. ZXOIVAG .....oueeeiiiiiiaee e e 113

AEPOAYNAMIKH ANAAY ZH KAI ¥ XEAIAZH MIKPQN ANEMOIENNHTPIQN
ME KEAY®OZ
1. Avopiavormroulog, B. KaAoyepommouAog, K. Bageiddng, A. TOUPAIOGKNG .......eevveeeennnnee. 125

ZIOONEZ KAI AIOAIKA MAPKA ZTHN EAAAAA - KINAYNOI KAI ZYNETEIEZ
K. TKAPGKNG, M. ZIOUTAG ....cccieieeeeeeeeee ettt e e e e e e e e e e aaeeees 135

AYZ=HZH THZ ANOAOZHZ ANEMOIENNHTPIAZ MIKPHZ IZXYOZ ME EMNAIQrikH
FENNHTPIA BPAXYKYKAQMENQY KAQBOY
N. Kapakdong, A. MeosuavwAng, X. MadeuAng, I. KIOOKEPIONG ....uuuueenaaaiaaeiieeeeaaaae, 145

EKTIMHZH AIOAIKOY AYNAMIKOY KAI ENEPIEIAKHZ MAPAIQIrHzZ MIKPQN
ANEMOTIENNHTPIQN ME XPHEZH MEZOKAIMATIKON AEAOMENQN YWHAHZ
ANAAYZHZ

O (o oo | {1 L QOO PPPPPRPTPRPR 155

A=IONOIMHZH THXZ XPHXZHX AEAOMENQN REANALYSIS MEZQ THX ZYTKPIZHZ
TOYZ ME MAKPOXPONIEZ METPHZEIZ ANEMOAOTIKQN X TAOGMQN XTHN
EANAAA

A. DOUCEKNG, K. TKADGKIG «eeeeeeeeee ettt ettt e e et e e e et e e e e e e nneeeeeeeannnees 165

MEIPAMATIKH KAI YITOAOTIZTIKH AIEPEYNHZH THX AEPOAYNAMIKHX
ZYMMEPIOOPAZ TON AEPOTOMQN TYTOY NACA 0012 KAI S809 E XAMHAO
APIOMO REYNOLDS KAI 2E AIAQOPEZ MYKNOTHTEZ NEPIEXOMENHZ

BPOXHZ, NA EOAPMOIH TOYZ ZE MTEPYTIA ANEMOKINHTHPQN

= ANoTU] S1g VALY [0 7o)V o f o] o QS URRRPPRPP 175

NAPKOTEAIA KAI AIOAIKA MAPKA ZTHN EAAAAA - EZETAZH
TQON MNEPIGEPEIQN AYT. MAKEAONIAZ & HIMEIPOY
K. TKapdkng, K. AOUKIONG, Z. ZTTEVOOC . ...uuuuuucaiiaeeieee e 187

ADPAAATQZH - ATTOOHKEYZH ENEPTEIAZ
TEXNOAOT'IEZ AGANATQEZHZ ME ATE

AIEPTAZIA AMNOZTA=HZ ME MEMBPANEZ: KATEYOYNZEIZ MEIPAMATIKHZ
AIEPEYNHZHZ KAl MONTEAOMMOIHZHZ INA TH BEATIZTOIMNOIHZH

THX AIEPTAZIAX

1. Mrrourikog, E. Mohamed, E. MaBiouAGkng, B. MITEAECIWTNG ...uvveeeeeeeeeeeeeeiieieaee 209

AMEZHSZ LYNAEZHS (XQPIZ 2YZZQPEYTEZ) KAINOTOMO ®QTOBOATAIKO
ZYZTHMA ADANATQEHE NEPOY ANTIZTPO®HY: OXMQZHX

X.2. KapaBag, E. Anuntpiou, I Kupiakapakog, E. Sh. Mohamed,

A. MNMupouaAng, A. Nrouvng, K. ApBavitng, I TTATTAOGKNG .....cccuveeeeeiiiiieeee e 219



Mepiexdueva Xi

AMOBGHKEYZH HAEKTPIKHZ ENEPTEIAZ I'lA YNOZTHPI=ZH YWHAHZ
AIEIZAYZHZ ATE
. AvayvwoTOTTOUAOG, A. TTATTAVTUIVIIC uueeeeeeee e e e e e e et a e e e e e 225

MEAETH KAI MPOZOMOIQZH AAAATHZ ®AZHEZ ENOYAAKQMENQY YAIKOY

2E ZOAIPIKH KOINOTHTA INA XPHZH ZE AIATAZEIZ ATTOGHKEY ZHZ

OEPMIKHZ ENEPTEIAZ YINO MOP®H AANGANOYZAYX OEPMOTHTAZ

K. ApBavitng, H. MNamavikoAdou, B. MTeAeaiwtng, M. AGOUEA .........uueeeeiieiiiiieeaa 237

MEIPAMATIKH KAI YITOAOTIZTIKH AIEPEYNHZH ENEPIEIAKHZ

ZYMMEPIOOPAZ MIAOTIKHZ EAAHNIKHZ KATOIKIAZ ME ENZQMATQMENA

YAIKA AAANATHEZ ©OAZHZ (YAD)

M. 2rauariadou, A. Karooupivng, I KAouodkou, I. MavdnAapdc,

o VA T 1V A <> TU AV o SR 247

BIOMAZA

XAPAKTHPIZTIKA KAYZHZ MAATYOYAAQN AAZIKQON EIAQN MOY
XPHZIMOTOIOYNTAI Q% KAYZIMA KAI EMIAPAZH TOY ®AOIOY
I MITapUTTOUTNG, X. AUKIORG . ..ceeeeieeeee e e e e e e e 263

A=ZIOMNOIHZH AAZIKHYE BIOMAZAX A MAPAITQIrH ENEPIrEIAL.
MEPIBAAAONTIKH KAI ANAMOTY=IAKH XYMBOAH
L IAITTTTOU ..ottt 273

ME®OAOI ZYTKOMIAHZ YITOAEIMMATON YAOTOMIQN A NAPATQIrH
ENEPTEIAZ
B. @IAITTITOU, |. @IATTTTTOU ... et e e e e e e eeaas 287

MAPATQIMH BIOKAYZIMQN AMO MIKPOAATH
1. KauatepoU, A. ZAUTTAVIWTOU .......euvuuuruuiiiaaeeeeeaaeeeaeaeeeeeeeeeeeeeaas s a e e e e e e eaeaaasaaaaeeens 299

AEIDOPOZ NMAPAIQIrH BIONTIZEA 2ng FTENIAZ MEZQ KATAAYTIKHZ
YAPOIONOENE=EPTAZIAZ THFTANEAAIQN
2. Mmelepyiavvn, A. Anuntpiddng, N.IT. XPUGIKOU ...........uuuuueiaaiiiiisieeeeeaeeeeeeeeeeeeeeeaianns 305

BIQXIMO ZYZTHMA MNAPAIQrHz BIO-ENEPIEIAZ AINO THN OPOH

AIAXEIPIZH TON XTEPEQN AMOBAHTQON THX KAAAIEPTEIAX

KAI AIAAIKAZIAZ MAPATQIrHzZ EAAIOAAAQY

1. Mavapa, A. POBAG, A. ZAUTTAVIWTOU ........uuuueeeeieeeiaaaaaeaaaasaasaieeseseeeeeeeeeaaaeeeeeaaanannes 315

2TAOMOI 2YANOIHZ KAI AIAXEIPIZHZ EAAIOIMYPHNA TIA 2KOMNOY X
ENEPIrEIAKHZ A=ZIOMNOIHZHZ

N. XpiorodouAou, I1. lNoAukaprrou, X. Aviwviou, M. Karloupakng,

E. MmaputrorrouAou, E. Ztepavouddkn, H. Xpiotopdpou, A. KuAiAn, I1. ®wkaidng........ 325

AZIOMNOIHZH AMOBAHTQON KTHNOTPO®IKQON MONAAQN T1A MAPAIQIrH
ENEPIEIAZ
A. MNMaAaioxwpivog, A. KovouAn, X. MNamamooToAou, . KAASEAANG........oeeeeeeiiiaann. 333









10° EBvikd Zuvédplo yia TiIg 'Hmieg Mop@ég Evépyeiag 263

XAPAKTHPIZTIKA KAYZHZ NAATY®YAAQN AAZIKQN EIAQN
NMOY XPHZIMOINOIOYNTAI Q% KAYZIMA
KAI EMIAPAZH TOY ®AOIOY

I. Mrapptrodrng', X. Aukidng?

' TuRua Aacoloyiac kai duaikoU MepiBaArovToc, AMNO, 54124 Oscoalovikn,
e-mail: jpbarb@for.auth.gr
2 lvomitouto MAO & Texvoloyiag Aaoikwy Mpoidviwy, EATO «ARUNTEO»

NEPIAHWH

ZnuUavtikd pépog TNG OaoikAg Plopdlag Tou Trapdyetal ota ddon TN EAAGdag
XpnolyoTrolgiTal TTapadooiakd yio EVEPYEIOKOUG OKOTTOUG UTTO T MOP®r KAuoOgUAwyY 1
gulokdppouvwy. H xprion mng ev Aoyw Biopdlag utrod Tn pop@r) cUUTINKTWwy (pellets)
TTOPOUCIACEl TTAEOVEKTHMOTA O€ OXECON HE TIG TTAPAOOCIOKEG PEBOOOUG EVEPYEIAKNG
aglotmoinong KaBwg BeATIWOVEI TNV TTOIOTIKA €KPETAANEUOn TNG Ploudlag Kal eTITTAéOV
MEIWVEI TOV OYKO KalI TO KOOTOG PJETAPOPAS TNG. Adyw dlapopwyv OTn XNMIKA Toug doun, To
EUNoO Kkal 0 @AoIOG TTapouaialouv dlaPopPEG OTO XAPAKTNEIOTIKA KaUong TOug. TNV
TTapouoa €peuva TTpoadiopioTnke n uwnAnl Bepuavtiky aia (HHV) kai n mepiexéuevn
TEQPPA TOU EUAOU Kal TOUu PAoIoU aTTd Ta TTAPAKATW OACIKA €idn agipUAAWVY TTAATUPUAAWY
TToU QUOvVTal OoTnV Treploxr NG XaAkidIKAG: Quercus coccifera, Quercus ilex, Arbutus
unedo, Phillyrea latifolia kai Erica arborea). N'a Adyoug oUykpiong idIog TTPpoadIopITHOS
€ylve Kal yia Ouo QUANOBOAAG  TTAATUQUAAG Tng idlog TTEPIOXNG TIOU  ETTIONG
XpNnoigoTrolouvTal Trapadooiakd yia Bepuiky Xprion: Fagus sylvatica kai Ostrya
carpinifolia. Na 6Aa Ta TTapatdvw €idn €yive TTPOGdIOPICUOS TNG dIGUETPOU TNG EUAEiag,
Tou Trdxoug @AoloU Kkal Tng avaloyiag @AoioU-EUAou. Ta atoTeAéopaTa  TWV
TTPOCdIoPICHWY £BeIEav OTI 0 QA0IOG TNG Quercus coccifera €9¢eige TIG UYPNAOTEPES TIUEG
TTEPIEXOUEVNG TEPPOG v TO EUAO NG Erica arborea mrapouaciace TIG uwnAOTEPES TIUEG
uynAng Bepuavtikng agiag. OAa Ta dokiyacBévia acipuAla TTapoudiacav uwnAdTeEPa
TTOO0OTA TTEPIEXOPEVNG TEPPOAG PAOIOU KOl MIKPOTEPN TTEPIEXOMEVN TEQPQA  EUAOU.
AvrtioToixa, 6Aa Ta dokiyacBévta asipuAla ekTog atd To Phyllirea latifolia rapouciaocav
uwnAOTEPEG TIWEG BepPaVTIKAG agiag EUAOU Kal HIKPOTEPES TIMEG yia TO @A0I6. H cuoxéTion
TWV TINWV TTEPIEXOUEVNG TEPPAG PE TN BepuavTIKA agia Twv SOKINATOEVTWY UNIKWYV ATav
aduvapn. O @Aoi6g Twv asiPUAAWY TTAATUQUAAWY Ba ptTopouce va xpnaolpoTroindei otnv
TTapaywyr CUUTINKTWV CGPKEI n XPAon Toug va yivel oe TéToleg avaloyieg Tou Ba
dlatnpoUV Ta TTOCOC0TA TTEPIEXOPEVNG TEPPAG KATW atrod Ta Opia TTou TiBevtal atmd Ta
OXETIKG EUPWTTAIKA TTPOTUTTA.

Aéteig KAe1did: AcigouAla TTAATUQUANG, @A0IOG, EUANO, TEQPQ, BEPUAVTIKA agia
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1. EIZArQrH

H diapkng avalntnaon yia VEEG TINYEG EVEPYEIOG OTTOTEAEI BACIKO XAPAKTNPIOTIKO TOU
oUyXpovou TIOAITIOYOU. ZTIG MEPEG MAG, UTTO TNV ETTOPACN TOU «PAIVOUEVOU TOU
BepuoknTriou» N AVTIKOTACTACN TWV OPUKTWYV KAUCIUWY OTTOG AVOVEWOCIUES TINYEG
EVEPYEIAG £XEI ATTOKTHOEI EEEXOUCA ONUACIa OTOV QyWVa Yia KAAUWN TWV EVEPYEIOKWV
avaykwv o€ TTOAAEG TTEPIOXEG TNG ugnAiou. H xprijon uAwdoug Biopdlag yia Tnv
TTApaywyn €evéPyelag aTroTeAEl pIa agidAoyn €mmAoyrp TTou Ouvadel PE TNV WG Avw
aTaiTnon KoBwg UuTTdpxouv TTOAUGPIBUES TINYEG TETOIWV  UAIKWYV. [MapdAAnAa n
oupTrUKVWON  Blopddag  kai  n  TTapaywyr]  OUPTINKTWY  TTAPOUCIddel  €TTITTAéOV
TIAEOVEKTAUATO TTOU QTTOPPEOUV OTTO TN YEYAAN O108e01udOTNTA KAl TOV TTEPIOPIOUSO TOU
oykou TnG [1]. Aidpopeg evOANOKTIKEG TINYEG Plopdlag €xouv TTpoTabei 1 Ron
XPNOIUOTTOIOUVTal YIa TNV TTapaywyn PIOKAUCIYWY OTTWG aTToppipaTa deuTEPOYEVOUG
emmegepyaoiag EUAou (CUAGokKovn Kol AGAAa UTTOAgiPuaTa), aypoTIKG UTTOAgipypara,
EVEPYEIAKESG KOANIEPYEIEG aAAD Kal daoikn Bloudla [2][3][4][5][6]. H cuykouidn kai Xprion
NG Sa0IKNG Piopdlag Mecoyelokwy daowV £XEl AvayvwPIOTEN OXI HOVO WG PECO YIa TNV
KAAUWN EVEPYEIOKWY avaykwv OAAG yia Tnv TTpooTacia TTou TTaPEXEl aTTO OACTIKEG
TTUPKAYIEG [7]. 2TV EAAGDa TTOAAG ddon agsiUAAWY TTAATUQUAAWY gival TTpEPVOQUN HE
MIKpO TTEPITPOTTO XPpOVOo (25-30 xpoVvia) Kal UAOTOPOUVTOI OTTOWIAWTIKA IO TNV TTapaywyn
gulokdppouvou Kal KauoOfuAwv. lMapoAa autd n ev Adyw Olelpuvaon Twv TINywvV
TTPWTWV UAWV YIO EVEPYEIOKNA XPrion TapdAAnAa pE TIG €UuKalpieg TTOU TTAPOUCIAlEl,
au&dvel Kal TNV avaykn yia AETITodEPr avaAuan kal BaBuTepn yvwon Twv TTPOTEIVOUEVWV
EVOANOKTIKWYV TTNYWV Blopddag. H avdykn auTth gival 1I81aiTEpa onPAvTIKA TNV TTEPITITWON
NG daoIkng PBlopdldag (UTTOAEIiUPATO UAOTOUIWY, TTUPOTTPOCTATEUTIKOI KABapPIoWoi K.a.) n
otroia  TrepIAapPBdvel  TTARBOG  dlIaQOpPeTIKWY  €1IdWV  BAAOTNONG  ME  OIAPOPETIKA
XOPOKTNPIOTIKA Kal XNUIKA oUoTaoN KAl ETTOMEVWG DIAPOPETIKEG BEPUIKES IBIOTNTES KAl €V
YEVEl QATTAITACEWV  XEIPIOPOU  TNG.  XAPAKTNPIOTIKO  TTOPddElyua TG wg  Avw
METABANTOTATAG €ival n TTapouaia @AoloU, O OTT0I0G TTAPOUCIAlEl ONUAVTIKEG JIOQOPES
(TrTX KOTA Kavova peyaAUTEPO TTOCOCTA TTEPIEXOUEVNG TEPPAG) atrd To EUAo. AgiCel va
onueiwBei 6T kKatd TNV TTapadooiokf  TTapaywyry  {UAokapBouvou, o  @A0IOG
QTTOPOKPUVETAI TTABNTIKG KAl KATA CUVETTEIQ OE XPNOIKOTTIOIEITAl EVW PE TNV CUUTTUKVWON
KAl TNV TTapaywyr ocUUTINKTWY, 0 GAOIOG, KATA KAvOva, TTOPAPEVEl KAl CUPMPETEXEI OTAV
TTOPaywyr TOUG.

Eikova 1: MNepioxr) HETG TNV uAoTOHIO AgIQUAAWY TTAGTUQUAAWV
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Eikéva 2: ZuAwdng Biopdla atmd d3on agiQUAAWY TTAATUQUAAWY yia
TTapaywyn Kapfouvou

e OTI aQopd TO MECOYEIOKA OACIKA €idn TTAATUQUAAWY €£XOUV dNUOCIEUBEl OXETIKEG
epyaoieg [8][9][10] aAAd uTTdpxOuV TTEPIOPICHUEVA CTOIXEI yIa TIG OIOPOPEG BEPUIKWV
XOPAKTNPIOTIKWY EEXWPIOTA YIa TO QA0IO Kal TO UAO TwV EI0WYV QUTWYV. ZXETIKG PE TNV
emmidpaon Tou @AoloU oTnv TToIOTNTA TwV Blokaucipwy o Filbakk kal ol ouvepydTteg TOU
ava@épouv OTI em@EéPEl algnon TnG TAoONG ePQAvVIONG BePUIKAG CUCOWMPATWONG
(sintering) kaTtd TNV KOUON KOl €TTOPEVWG OUOXETICeTal Pe TTpoBAfuaTa kauong [11].
2XETIKA pe Tnv Trapoucia Téppag o Lehtikangas avagéper 611 auénuéva TTO0000TA
TTEPIEXOUEVNG TEQPPAG ETTIQPEPOUV  XOaUNAGTEPN BepuavTikl aia Tou Plokauagiuou,
augdvouv Tov Kivduvo OepUIKNG CUCOWHATWONG Kal YEVIKA £XOUV apvnTIKA €TTidpacn
OTOV €COTTANIOPO TTOPOYWYNAS CUUTINKTWYV (TTEAET, PTTPIKETEG) [12]. TNa 1o Adyo autd OTO
TTPOCPATO OXETIKO EUPWTTAIKO TTPOTUTTO TTPOPRAETTETAI PEYIOTN TIUA TTEPIEXOUEVNG TEQPPOG
oTa Blokavoiya ion pe 3% [13] [14].

AapBdvovtag utmown Ta TTApaTTdvw, OKOTTOG Tng TapoUcag €pyodiag nATav o
TTPOCdIoPICUOG TNG BEpUavTIKAG agiag Kal TNG TTEPIEXOMEVNS TEPPOG TOU {UAOU Kal TOU
@AoloU Meooyelakwy dAoIKWY €WV TTAATUQUAAWY OTTWGS Kal N OxEON Twv dUO AUTWV
BepuIKWwV 1810TATWY Yia Ta eEETATOEVTA €idn.

2. MEOOAOAOrIA

Na Toug okoTToUG TNG TTAPOUCOG £PYATiag, TTPayHaToTTOINONKE delypaTtoAnyia EUAWdOUG
Bioudlag atrd Ta acipuAAa TTAaTUQUAAG daaoikd €idn: Arbutus unedo (kouuapid), Quercus
ilex (apid), Quercus coccifera (TTpivog - TTOUpVApI), Erica arborea (epeiki) and Phillyrea
latifolia (@IAiki). H &eiypatoAnyia Trpayuartotroiibnke amdé Odon TnG avatoAIKAG
XaAKIBIKAG Kal To deiypa atroteAolTav atrd Koppidia diapétpou €wg 10cm, Ta oTToia
TTpogPXOTaV a1rd UAIKO UAOTOIOG YIa TTapaywyr KauaogUAwY . INa ouykpITIkoug AGyoug
gyive emmAéov dclypaToAnyia Koppwv atmoé ofid (Fagus sylvatica) kai 6otpia (Ostrya
carpinifolia) kaBwg T0 &v AOyw €idn @uUovtal oTnv XaAKIdIKA Kal To EUAO Toug
Tapadooiokd  xpnoigotroigital  yia  Kauagdfuha. OAa  T1a avwtépw  Oeiypara
BpupparioTnkav Pe @opNTO BPUPPATIOTA Kal akoAoUBwS eAn@Onoav PIKpOTEPQ deiyuaTa
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padag Tepiou 0,5Kg atmmd ékacto pe TR pEBOdO Onuioupyiag Kwvou Kal Afyng
TETAPTNUOPIOU (coning and quartering). AkoAoUBwg Ta deiypata Enpddnkav eAelBepa
oTov aépa, KovioTroienkav pe puAo Tuttou Wiley o€ diaotdoeig pikpoTepeg atrd 0,7mm
Kal uTtéoTnoav Amma npavon Péxpl otabeprg palag ot @oupvo uttd Bepuokpaacia
60+1°C vyia Xxpovik6 Odidotnua 2 epdouddwyv. To TOC0CTO TTEPIEXOMEVOU  QAOIOU
UTTOAOYIOTNKE WG TO TINAIKO TNG ETTIPAVEIOG TOU QAOIOU C€ MIO €yKAPOIQ ETTIPAVEIQ
KopuIdiou TIPOG TN OUVOAIKA €mi@dveld Toung autng. [paypatotroi®nkav 30
ETTAVAANYEIG TNG WG Avw PETPNONG YIa KABE UAIKO TNG TTapolcag £PEUVAG.

MNa Tov TTPOCdIoPICUO TNG TTEPIEXOUEVNG TEPPAG €QAPUOCTNKE N peBodoAoyia TTou
TTEPIYPAPETAI OTO eUPWTTAIKSO TTPoTUTTO EN 14775:2004 [15]. AciypaTa pddag ToulAdyioTov
1g Cuyiotnkav pe avdAuon 0.1mg o€ TPOluYyICPEVA XWVEUTHPIO TTOpoeAdvNG Kail
MeTa@éPONKav o KpUo KAiBavo amotéppwong Tutou Heraeus MR 170 pe puBud
avavéwong aépa TTePITTou 5 @opég To AeTrto. H Beppokpacia Tou kAiBavou augrnénke
oToug 250°C péoa o€ xpovikd didotnua 50min kai diatneridnke g auto 1o eTTiTedo yia
60min. X1Tn ouvéxela n Beppokpaacia augnonke pe otabepd pubud aoToug 550°C péoa oe
XPOVIKO didoTnua 60min kai diatnpribnke oe autd 1o emmimedo yia 3h. ‘Etera Ta
XWVEUTAPIO PETaPEPBNKav ae kevo npavThplo (desiccator) xwpig KAtrdki yia 5min kai pe
QEPOOTEYWG KAEIOTO KATTAKI yia 15min kai petd ¢uyiotnkav. MNa va dlao@alioTei n TARPNg
ATTOTEQPWON TwV OEIYUATWY, Ta XWVEUTHPIO €TTAVOTOTTIOBETABNKAV OTOV KAiBavo yia
diactApata Twv 30min otoug 550°C kai eTTavaduyioTnkav €wg 6Tou oI YETABOAR padag
Kal KGBe éva atrd autd va unv gival geyoAuTtepn amd 0.2mg. H tepiexduevn té@pa (eTTi
NG &NPNG MACag deiyuaTog) UTTOAOYIOTNKE XPNOIUOTTOIWVTAG TOV TTGPOKATW HABNUATIKO
TUTTO:

M3-m
Ad=——
My-1Ty

x100

oTToU:
m4: H pddla (g) Tou kKevou xwveuTnpiou
m,: H pddla (g) Tou xwveuTnpiou Kai Tou {npou deiyuatog

m3: H pdda (g) Tou xwveuTnpiou Kai TNG TEQPAG

O1 1Tpoodiopiopoi TéEPpag TTpaydaToTToifjénkav o€ 3 emavaAfWelg yia KaBe uAiko. H
Bepuoydvog dUvaun eKQPACTNKE PE TOV TTPOCOIOPICUO TNG UWNARG BepuavTiKAG agiag
(Higher Heating Value, HHV). H uynArf BepuavTiki agia amoteAei T0 amdAUTO PETPO TNG
€I0IKAG BepPOTNTAG KAUONG ek@palouevo ot Bepuideg avda povdda pdlag oTepeol
Biokauaoipou 1o oTToi0 KaiyeTal o€ BepPIdBOUETPO OBidag uTTd KaBopiopéveg ouverkeg. H
uwnAn BepuavTikn agia TpoodiopioTnke pe BeppIdOUETPO TUTTOU Parr 1261 cUpgwva Je
™ peBodoAoyia TTou Trepiypd@eTal oTo eupwTraikd TTpdTUTTo CEN/TS 14918:2005 [16].
XpPNOIPOTTOIWVTOG UBPAUAIKA TTPECA KAl KATAAANAN WATPa dnuioupyndnkav epyacTnpiokd
ouptnkTa pacag 1.0+£0.1g kal diapéTpou 13mm e €QapUOyr QopPTiou TTEPITTOU 7tn yia
XPOVIKO didotnua 1min. Ta ocuutnkta Cuyiotnkav pe avdAuon 0,0001g oe kdwa atrd
avoeidwto xdAuBa TéBnkav o€ ema@n PE KOAWDIO avdA@AeEng Kal aKOAoOUBwG
TommoBetriOnkav oe ofida TUTou Paar 1108. H ofida cuuméoTnke pPe 0OLuyovo
KaBapdtnTag TouAdyxioTov 99.7% oTta 30+2bar Kal eYBaTITIoOTNKE 0€ KAdO aTTd avoLeidwTo
XA@AuBa o otoiog Trepicixe 2000.0ml atreotayuévou vepou Bepuokpaaiag 33+0.5°C. MNa
TNV €AAXIOTOTTOINCN BEPPIKWY OTTWAEIWV O Pavduag Tou BepuiddpeTpou pubuioTnke o€
Bepuokpaaia 35°C pe diakivnon vepou. MNa KABe UAIKO €yivav 6 eTTaVaANWEIS TG WG Avw
pMEBGOOoU. Ta amroTeAéopata ek@pdoTnkav oe cal/g. Aev €yivav dlopBwaoelg Beiou Kal
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xAwpiou &16TI Ta ev AOyw OTOIXEIQ OTTAVTWVTAI 0€ XOUNAEG OUYKEVTPWOEIS G€ EUAWSN
Biokauoiua [12]. Mpiv amd 1 peTpAoelg €yive BaBuovounon tou BepuIdOPETPOU ME
Bevloikd o&u.

O1 péool 6pol uwnAig BepuavTikng agiog Twv UAIKWY TNG TTopoUoas EPEUVOS OUYKPIBnKav
pe TN péBodo ANOVA (a=0,95, LSD) xpnoigotroliwvTtag To oTaTioTiko TTakéto SPSS 18.0.

3. AINOTEAEZMATA

Ta atmoTeAéopaTa TWV TIPOCBIOPICUWY TNG TTOPOUCAG £PEUVOS TTAPOUCIACOVTAl OTOUG
Mivakeg 1-2 kai Tig Eikdveg 3-5.

Mivakag 1: AIGUETPOG KOPUWY, TTAXOG (p)\OIOL"JaKGI avaloyia {uAou:@Aolou yia dokipaoBévta
€ion
Eidoc AidueTpog kopuoU? | Tdxog @hoiod? | DAoidg Z0Mo
(cm) (mm) (%) (%)
Quercus coccifera 6.2 (2.3) 1.7 (0.20) 10.7 89.3
Quercus ilex 7.5 (1.6) 1.5 (0.19) 7.8 92.2
Phillyrea latifolia 6.8 (1.3) 2.0 (0.28) 11.4 88.6
Arbutus unedo 6.4 (2.1) 1.3 (0.15) 7.9 92.1
Erica arborea 4.1(0.9) 1.7 (0.22) 15.9 84.1
Fagus sylvatica 15.7 (3.2) 3.5(0.34) 8.7 91.3
Ostrya carpinifolia 8.8 (1.9) 2.4 (0.41) 10.5 89.5

@: Ap1BunTIKOG péoog 30 eTravaAfyewy, TUTTIKK atTOKAION o€ TTapévOeon

A6 Tov MNivaka 2 TTpoékuye OTI OXETIKA PE TN BepuavTikr agia, 6Aa Ta Blokauvoiya TTou
OoKIudoTNKav oTNV TTapouaa épeuva KAAUWav TIG ATTAITACEIG TOU EUPWTTAIKOU TTPOTUTTOU
EN 14961-2 (eAdxioTteg emtpemTopeveg TIWEG: kKAAon ENplus- A1 = 3940.96 cal/g, kKAdon
ENplus - A2 = 3893.19 callg, khdon EN-B = 3821.53 callg). Ze oxéon pe TO
atroteAéopaTta GAAwv gpeuvnTwy [10], o1 TINEG TEPPAG Kal BepuavTiKAG aiag yia Ta
KoIvwg €getaoBévra €idn Oev TTapouciacav PETOEU Toug peyaAeg diagpopés. Ol
uwnAOTEPES TINEG UWNAAG BepuavTikAG agiag TTapoucidatnkav otté To {UAo Tou Erica
arborea (4751.48 callg) kai 10 @Aoi6 Tou Phyllirea latifolia (4956.91 cal/g). Tig
XOPNAOTEPEG TIHEG UWNAAG BeppavTIKAG agiag EUAou TTapouciacav To Quercus coccifera
(4454.56 cal/g) kai To Quercus ilex Xwpig OTATIOTIKA CNUAVTIKEG dIAPOPEG PETAEU TOUG.
>e 6T agopd oTov @AoIo, To Quercus ilex (4121.77 cal/g) Tapouciace TNV XapnAoTePN
BeppavTiki agia.

Me eCaipeon 10 Phyllirea latifolia, 6Aa Ta €idn TNG TMapolcag €peuvag Trapouaiaoay
uwnAo6TeEPN BeppavTikA agia yia To EUAO atrd OTI yIa TO @AOIO TOUG (OTATIOTIKG ONUOVTIKES
O10popEG) evw yia To Erica arborea or diagopég Bepuavtikng aciag petatu UAou Kal
@Aolou dev fTav oTaTioTikd onuavTikég (a=0.05). To Erica arborea rjtav 10 pévo €idog
METAEU Twv €€eTaoBEVTIWY OTnNV Trapoloa €peuva  TIOU Trapouciace  uywnAoTepn
Beppavtikn aia EUAou atd Ta Fagus sylvatica kai Ostrya carpinifolia.
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Mivakag 2: ATroteAéoaTa TTPOTDIOPICUWY Kal TTIEPIYPAPIKA OTOTIOTIKA HEYEDN TEQPPAS Kal uwnAig

Beppavtikrc akiag (HHV) yia Ta uhiKd TnG €peuvag

Quercus | Quercus | Phyllirea | Arbutus Erica Fagus Ostrya
coccifera ilex latifolia unedo arborea sylvatica carpinifolia
EUNO  @A0IOG| CUAO @AOIOG| CUAO @AOIOG| CUAO @AOIOG| CUAO @AOIOG| CUAO @AOIOG| EUAO  @AOIOG
MO? | 1.62% 12.18%| 1.14% 9.15% | 0.67% 4.97% | 0.83% 7.16% | 0.39% 5.24% | 0.50% 7.73% | 0.44% 6.63%
Q)
S SD° | 0.06% 0.09% | 0.03% 0.11% | 0.05% 0.12% | 0.06% 0.14% | 0.04% 0.13% |0.07% 0.53% |0.09% 0.01%
o]
g CV°® [3.53% 0.78%(2.25% 1.21% | 7.96% 2.40% |6.99% 1.89% |9.55% 2.49% |14.43% 6.92% |20.69% 0.22%
W
= n’ 3 3 3 3 3 3 3 3 3 3 3 3 3 3
_ | MO | 4455 4228 | 4468 4122 | 4583 4957 | 4575 4335 | 4751 4764 | 4590 4443 | 4589 4382
o
% sb | 183 102 | 108 152 | 78 308 | 145 29 150 216 | 9.62 1.9 123 39
3]
> | CV |041% 0.24% | 0.24% 0.37% | 0.17% 0.62% | 0.32% 0.07% | 0.31% 0.45% |0.21% 0.04% | 0.27% 0.09%
I
I n 6 6 6 6 6 6 6 6 6 6 6 6 6 6
% ApIBUNTIKOG ECOG
. TuTmkA aTrokAion
© 1 YuvTeAeoTrAC BlakUpavong
¢ TTARB0G SOKIJWV
14.00% 1.80%
12.00% ©— dhoLog 1.60%
. 1.40%
10.00% ©— Wéoho
1.20%
8.00% | — 1.00%
6.00% " — 0.80%
0.60%
4.00% | —
0.40%
0, —
2.00% I 0.20%
0.00% T T T T T T 0.00%
2 5 8 o ® © o
¢ 7 & ¥ 5 & g
9 > - 5 el > c
0 u — v © > a
Q ) © > © v -
2 =) g 5 Q 5 8
it a = Kol 5 Q0 ©
5 = x g2
g * 3

Eikova 3: Mepiexduevn €ppa @Aoiou (apiaTepds KaTakdpupog dgovag) Kai ¢uhou (de€i6g
apioTepdG KATOKOPUPOG Agovag) yia Ta UNKG TNG £pEUvVag
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AvtioToixa o€ 611 apopd Tn BeppavTiKn agia Tou @AoIoU, uwnAdTeEPES TIEG aTTd Ta Fagus
sylvatica kai Ostrya carpinifolia Trapouciacav ta Erica arborea kai Phyllirea latifolia. Agio
avagopdg eival kal To yeyovog OT1I To Erica arborea, av kal ey@dvioe Tn XapnAoTePn
OIGPETPO Kal TO PHEYOAAUTEPO TTOCOCTO PAOIOU, €ixe TNV UWPNAOTEPN BepuavTikr agia uAou
kail TN 2" uwnAATEPN TOU QAOIOU PETALU OAWV TWV EIBWV.

ZXETIKA PE TO TT000C0TO PAoIoU oTa e€eTacBévTa €idn, autd KupdvOnke atmmo 7.8% yia 1o
Quercus ilex éwg 15.9% yia 1o Erica arborea. Omwg trapouciddetal otov livaka 2 kai
TNV Eik6va 3, o1 TINEG TTEPIEXOUEVNG TEPPOG YIia Ta BloKAUCIYA TNG TTapoUcag £EPEUVAG
KupavOnke petagl 0.39 kal 12.18% evw o1 TINEG uwnAAG BepuavTiKAG agiag Kupdvenkav
METAEU 4121.77 - 4956.91 cal/g. MeTagu 0Awv Twv €£eTaoBEVTWY €10WYV, TIG UYPNAOTEPES
TINEG TTEPIEXOUEVNG TEPPAG TTapouaiace TO6CO yia To @AoIo (12.18%) boo kal yia To EUAO
(1.62%) 1o Quercus coccifera evw o1 xaunAoTepeg TTapaTneEnRdnkav yia 1o EUAo Tou Erica
arborea (0.39%) kai To @Aoi6 Tou Phyllirea latifolia (4.97%). EmmpooBétwg, 10 Erica
arborea nrav 10 povadikd €id0g agIPUAAOU TTAATUQUAAOU TTOU TTOPOUCiacE XAUNAOTEPEG
TINEG TTEPIEXOUEVNG TEPPAG EUAOU attd Ta Fagus sylvatica kai Ostrya carpinifolia. e OTI
a@opd TNV TrEpIEXOEVN TEQPA Tou PAoloU, To Erica arborea kai 1o Phyllirea latifolia Atav
Ta PovadIika TTou Trapoudiacav XapnAoTepeg TIWEG atmod Ta Fagus sylvatica kair Ostrya
carpinifolia. Mpétrel emmAov va ava@epBei 0TI 0 PAOIOG SAWV Twv €EETACBEVTWY €1I0WY,
av Kal €dwoav ETTAPKEIS TINEG UWNAAG BeppavTikAG agiag, To TTOOOOTO TNG TEPPAG OF
Kavéva atmmo auta dev BpiokeTal o€ eTTimeda KATwW Tou 3% Kal ETOPEVWG OEV KOAUTITEI TO
mpoTutto EN 14961-2. Katd ouvétreia, o OTI a@opd Tnv TTEPIEXOUEVN TEQPPA KAl TN
Beppoyovo duvapn, o QAoIOG TWV AEIPUAAWY TTAATUQUAAWY UTTOPEI VA CUUTTEPIANQPOEI
oTnV TTapaywyr] cUPTINKTWY OPKEI N XPrion Toug va yivel o€ TETolEG avaloyieg TTou Ba
dlatnpouV Ta TTOCOOTA TTEPIEXOPEVNG TEPPAG KATW aTTd TA OPI TOU WG AVw TTPOTUTTOU.

5200
W HHV £0Movu (cal/g)
5000
HHV ¢Aotou (cal/g)

4800
4600
4400
4200
4000

Quercus  Quercus  Phillyrea  Arbutus Erica Fagus Ostrya

coccifera ilex latifolia unedo arborea sylvatica carpinifolia

Eikéva 4: YwnAn BepuavTikn agia Tou @Aolou kal Tou EUAoU yia UAIKG TNG €peuvag

21nv Eikéva 5 trapoucidletal éva ypd@nua dIaoTropds TwV TIHWY UWPNARG BepuavTikAg
agiag oe oxéon ME TIG TIUEG TTEPIEXOUEVNG TEPPAG yIO TA PBIOKAUCIYA TNG TTAPOUCOG
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épeuvag. EmmpooBétwg  €xouv  uttoAoyioTei Kol TTapooToBEl KAl o1 EEICWOEIS
moAivdpounong 1% kar 2% Babuolu OTWG €TTONG Kal Ol QVTIOTOIXOI OUVTEAEDTEG
Tpoadiopiopol (R?). Eival TpogavAg n apvnTiKA €TTidpacn TS TEPIEXOUEVNS TEPPAS
oTnVv BepuavTikn agia Twv Blokauaiywy. MNapoAa autd ol CUVTEAECTEG TTPOCBIOPICHOU YIa
Ta Suo povTéAa TTou uTToAoyioTnkav eival xaunhoi (R? = 0.32 yia Tnv €ubsia ypapn
Tpocapuoyric kai R? = 0.41 yia 1 ypoppr 2% Babuol), kdT Tou odnyei GTO
OUNTTEPOCHA OTI N TTEPIEXOMEVN TEPPQ OEV UTTOPEI va XPNOIYOTTOINBEI JEPOVWHEVA WG
MEOO yia Tnv TTPORAEWN TNG BepPavTIKAG agiag kal 6Tl TTPOPAVWG TTPETTEI va AngBouv
uttoyn emmAéov Trapdyovteg (TT.X. XNMIKA oUoTacn) KaTd TNV KOTAOKEUN OXETIKWV
MOVTEAWV.

5000
[ )
4800
° [

3 4600 y=-51263x2+2226.1x + 4586.9
= R?=0.4113
9
; °
I 4400 y=-3187x+4650.8
T R?=0.3206

4200 °

4000

0% 2% 4% 6% 8% 10% 12% 14%

Tébpa (%)

Eikéva 5: Npagnua dIaoTTopdg TIHWV TEQPOAS Kal UWNANG BEPPAVTIKAG agiag Kal
KaPTTUAEG/e€lowaelg TTaAivdpopnong 1 kai 2° Baduou

4. ZYMIMNEPAZMATA

A6 TNV TTapoUCa £PEUVA CUMTTEPAIVETAI OTI € OTI AQOPA TNV TTEPIEXOUEVN TEPPQ KAl TNV
BepuavTik alia, T0 CUAO Twv aAcIPUAAWY TTAATUQUAAWY dacikwyv €1dwv Quercus
coccifera, Quercus ilex, Arbutus unedo, Phillyrea latifolia kai Erica arborea émwg kai
auTo Twv Fagus sylvatica kai Ostrya carpinifolia ptmopei va xpnoipgotroinBei oav TpwTn
UAN yia TNV TTapaywyry CUPTINKTWY YIO Jn BIOUNXAVIKEG XPNOEIG KABWS KAAUTITOUV TIG
ATTaAITACEIG TOU eupwTTdikou TTpoTUTTou EN 14961-2 kai yia TIG 3 KAdoeIg TTo1éTNTaG. ATTO
TNV GAAN TTAEupd, O QAOIOG TwV avWTEPW €10WV, AV KOl TTOPEXEl ETTAPKEIG TIUES
BepuavTiKAG aiog, TO TTOCO0TO TNG TTEPIEXOUEVNG TEPPAG OE KavEva aTTd autd Oev
Bpioketal o€ emimeda KATW TOU 3% KaI KATA CUVETTEIA OV KOAUTITEI TO WG AvWw TTPOTUTTO.
Q¢ ek TOUTOU O QAOIOG TwV AEIPUAAWY TTAATUQUAAWY PTTOPEI va XpnoigoTroinBei atnv
TTapaywyn CUPTTNKTWY OPKEI N XPon Twv TTPWTWY UAWYV va YiveTal o€ TETOIEG avaloyieg
TToU Ba dlaTnPoUV Ta TTOCOCTA TTEPIEXOUEVNG TEPPAG TWV CUPTINKTWY KATW aTTd Ta HpIa
TTOU TiBevTal ATTO TA OXETIKA EUPWTTAIKG TTPOTUTTA. TEAOG, YIO TNV KATOOKEUN HOVTEAWV
TPORAEWNG TNG BeppavTiKAG agiag, n TTepieXOUEVN TEQPA deV UTTOPEI va XpnOIUoTToInBEi
MEMOVWUEVA WG PECO TTPOPRAEWNG Kal TTPETTEI v An@BoUv uTTown eTITTAEOV TTAPAYOVTEG
(TT.X. XNUIKA ouoTOoon).
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