KEOPAAAIO 10

AOIHNA XYXTHMATA EZOITAIZEMOY OAQN

10.1 AvtiBopfoTtikég dratacerg

e 0000¢ e mOAATAEG Awpidec KuKAOQOpiaG KoL HEYOAN VoyTEPVI Kivinon, N
GLYKEVTIPOUEVT EMOPACT TOV PAVAV TOV OYNUATOV TOV £VOG PEOLATOG KUKAOQOPIag
umopel va ompovpyet dvopeveic cuvOnKeg Yoo Tovg 0dNyovg otV avtifetn KoTED-
Bvvon. Eriong, ot 0dnyol mov Kvovvtal o€ pio dtoywpiopévn 000 1 6€ TAPATAELPES
0000¢ &yovv v tdom va punv puvBuilovv tovg mpoPoieig tovg avaldywg pe TO
avTIBETOG KIWVOUUEVO OYNUOTO, KOOMG CLYKEVIPMOVOVIOL HOVO OTO OKO TOLG
KOTACTPOUO KVKAOQOpPiag, Onpovpydvtag mopouolo mpoPinue Baupoong. Xe
TEPMTMOGEIS OV VOIoTATOL TETO0 TPOPANUa elvar oamapaitnm n AN HETPOV
avtilfapPotiking mpootaciog, ywo v avafaduion g 0dkng acPirslng Kotd T
voytepwvn kivnon.

INoa v avtipetonion tov &v AMdym mpoPAnuatog epappolovtol to avri-
Oaupotika merdouara, 1o onoio. SUOPEOVOVTAL €ite ¢ mukvhy PAAcTNON, EltE,
ouvNO®G, ®g TEYVNTEG KATAOKEVEG. Ta €V AOY® TETAGHOTO £X0VV KATAAANAO VYOS Kot
UTOpOovV va ToToBeTNOOVV GTOVG EVOLAUEGOVS YDPOVG OLOUPEUEV®OY 00DV 1) TTaPO-
TAELPWS TOV 000GTPOUOTOC, AVAAOYQ LE TNV TPoEAELGON TNG BdpPmong.

H mo ovvbng Adon avtiBopPotikig mpootaciog eival o1 kataxdépvgor
oTvA01 a6 ThaoTiKO VAIKO, Ewkdéva 10.1. Ot 6tOlot avtoi £xouv Dyog mov Kupoivetol

Ewova 10.1: AvtiBappotikd TéTacia omd KaTaKOpueOVs GTOAOVGS.

ota 60-120 cm, pe mo odvnBeg ta 90 cm, Kot £(0VV TO TAEOVEKTNUA TNG OLVATOTNTOG
TomofEéToNg EMAVEO GE VTAPYOVIO HETOAMKA 1N amd okvpOdepa otnbaic, pe
KatdAAnAeg drotaéets. 'Etot, 10 cuvolikd Dyog kKaivyng kopaivetol ota 1,3-2,0 m, 10
omoio emAéyeton axpiPadg, aviroyo pe v KukKAogopia Bapéwmv oynudtov, Tov
omoiwv T0G0 ot odnyoi, 660 ka1 ot wpoPoleic, eivar mo ynid amd ta emPoTikd
avtokivnta. AAeg duvatotnTeg TomoBETNONG eivan emdived o€ TpdcOeTa Luydpata Tov
evaVoLV Ta amévavtt otndaia piog vnoidag, 1 amevdeiag emdve 6To £30.(P0G, EMAVED GE
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npoektdoelc. Zmv Ewdve 10.2 divovior AenTopépeleg QUPUOYNG EMAVED GE PETOA-
A6 ot Baio.

Ewova 10.2: Aentopépeleg epapproyng
avTIOOUPOTIKOV GTOA®V GE HETOAAIKO oTnbaio.

H andéotaon petald tov otOrov eivor kdtt mov kobopiletor ond tov emt-
Bountd Pabud mpoctacioc, o€ GLVAPTNON LE TO TAYXOG TOV GTLA®V KOl TNV OTOGTOON
TOV pevpdTev KukAopopiag. Onwg eaivetatl kot otnv Ewéva 10.1, axdun kot apoiég
dwatdEerg khetvouy tedelmg 10 ontikd medio amd pio amodotaon Ko Emerta. [ldvimg,
évag cofapdc mTapAyovTag TOV LIEIGEPYETAL GTOV KOOOPIGUE TNG amdGTAoNG Elval Kot
N TAELPIKN OpaTOTNTO TIC OPEG TNG MUEPOC, M omola umopel va mepropileTon
onuavtikd og TukveS dratdéels. Tumikég amootdoelg stvar péypt 80 cm.

To mhootikd LVAMKO TV oTOA®V o@eihel va mAnpol KAmoleg eAdyloTEG
QMOITNOELS OVIOYNG OFf OVEUOTIEST, OVTIOTOONG OE QOTWY, AVOEKTIKOTNTOG OTIS
KopKéG ouvOnkeg kat dtdpketog (ong. To ypodua Tovg motkiAdel, aAAd To cuvhOelg
glval o1 amoYPMGELS TOV TPAGIVOV.

Mio evodliokTikny AVoT TV avTIOOUBOTIKOV OTOVA®Y, OAAL O)L TOGCO
AmOTELECUATIKY|, gival To avtifaufwtind kiyklidopata. Ot STAEEG 0VTEG glval
petoAkd TAEypaTa, to. oroio TomofeTovvTan opoimg endve oe vdpyovia otndaic 1
endve oto &£dapoc. Xtnv Ewéva 10.3 diveton pio tomikn Aemtouépela avtiBop-
BoTiKoy KIyKMOGOHOTOG 0 HETAAAIKSO otnbaio.
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Ewéva 10.3: Tomikn Aentopépeto, avtifopuPotikod KiykMd®UaTtog endvm o petodlkd otnbaio.
Téhog, avtiBapufmtikn mpootacios pmopel vo TPOSPEPEL Kot 1 KOATAAANAN

BAdotnon ot vynoida N TapoamAedpms TS 000V, 1 omoia, OUMG, oV OgV Eival LGIKTY,
€YEL AVAYKN OO GLVEYT] CLVTINPNON.
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Ytov Ilivaka 10.1 yivetor pio evOEIKTIKY GVUYKPIOT HETAED TOV TPLOV EWOOV
avTI0auPOTIKNG TPOoTUGING.

MMivexoeg 10.1: Evéeiktiky oOykpion pHetobd Tov TOrmV ovilBoufmTikng Tpoctaciog.

. . AvtifoppoTtikd | Avri@oppoTikoi
LA LMl KIYKMOOROTO oTOLOL
Avni@ap otk . , . , ,
TpocTasit UETPLO-KOAN UETPLO-KOKT KOAN
Hk’vpl,m] OpoTOTNTR pétpla KOAN KOAT
KOTa TNV Nuépa
AvtioTtaon 6Tov dveNo KOKT| KOKY| KOAN
OwovopkoTnra e&aprt. HETPLO-KOKT) KoAn
EvkolLia eykatdotaong KO KOKT| WETPLO-KOAN
Avaykn ocoviipnong KOKN KOAN KOAT|
AweOnTiki) KOAT HETPLO-KOKT pétpio
Ontuci] sopfatotTnTo pe , , ,
TEPBaALOY KOAN KOKY| KOAN
Hoapepmooion . , ,
VAEPTNONGNGS 06 TELOVG HeTpLa Ko o

10.2 OprodeikTeS 00OV

Ot oprodeikteg givarl ot YopakINPIoTIKOL 6TOAOL TOV TOTOBETOVVTAL EKATEPM-
Bev g 000V, pe okomd vo vmodeifovv Ta Opld TG OTOV 0OMYO Kol Vo TOV
KaBodNYNooLVV GE TEPWTAOCELS AcaPoVS Yapacne N a&idloyng petafoing e H
YPNOWOTNTE TOVG YiveTonl KOBOPIOTIKY KOTE TIG VOYTEPIWVEG MPEG N GE GLVONKES
LELOUEVIC OPATOTNTOG, OOV LE TO OVTOVOKAOCTIKG TOVG GTotKEln divouv 6TovV 0oNYo
plo caen ekova Tov opimv Katl g xapa&ng e 0000, omd ToAd pokpld. Emiong, kot
o€ TEPIMTOON YOVOMTMOONG TPOEEEYOVY OMO TO EVOEYOUEVO OTPAOUO  YLOVIOD,
eEaxolovdmvTag va emTteA0VV T0 POAO TOVC.

H popen kot ot S100TAGES TOV GTUA®V TOV YPNCUOTOOVVTIOL CTUEPD
eaivovtalr oty Ewkéva 10.4. Ot otdrol elval Aevkod ypodUOTOG, HE o podpn
EMPAVELD. KOVTOL GTNV KOPLEN TOLS TOL XPNOevEL G Ogiktng Nuépas. Koatd ™
vOyta 0 OplodeikTng yivetal opatodc omd TN YOPOKTINPIOTIKY OVIOVOUKANCTIKY TOV
empaveln, 1 onoto etvar amd ™ pio TAELPE TOV GTVAOL KOKKIVY, Kot amd TV GAAN
Aevkn). Ztnv EALGOa o1 oprodeikteg Tomofetovvtan Tavtote pe TET010 TPOTO, MOTE OTN
o0e€ld  opoypapp] Kotd TNV Kivion  TOL  OYNUOTOG VO QOIVETOL KOKKLVOG
AVOKAQCTPOS KOl 0TV oplotepn Aevkog. Ta avrovokilaotikd avtd ctoyyeio givarl
elte mpopatikol KPUGTOAAOL OO OKPLAIKO VLAKO, €ite yvdhva mpicpoto, Eeite
OVTOVOKAOGTIKY LEUPPAVI VYNANG OVTAVAKAALCTIKOTNTOG.

Toviletar 611 6KOMOG TV TACGAA®V dgv €ival 1 TPOGTAGIN TOV OYNUATOV
amd eKTpomn oamd TV mopeiol Tovg, omdte Kataokevdlovtal and ehaPpd TAACTIKO
VAo (PVC) ko xatodvovor gbkora katd ™ cvykpovon. [Hoidtepa Bewpodviav
OTL €MTEAOVCAV KOl OVTO TO OKOMO, OMOTE KATOOKELALOVTIOV Omd OTAMGUEVO
okvpddepa. Meydho tufpo TOL EAANVIKOD 000D OKTHoL O1afétel aKOUn TOLG
opodeikteg avtod Tov TOHTOV, OV €ivol Ol YOPOKTNPLOTIKOL AgVkol KOAVOpOL amd
oKLPHIEL.
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Ewéva 10.4: Optodeixtng 0600.

Ot oprodeikteg pmopet vor vITEPYOLV KOTE UNKOG EKTETOUEVOV TUNUATOV Hiog
0000, 1] LOVO GE GLYKEKPIUEVE, CTUELR TTOV AmoToVVTAL, EVA OEV EIVOL OTAPOITTOL GE
onueia mov eotilovtatl kaf’ OAn ™ ddpkelo TG VOyTaG. XTIS gvbeieg o1 oplodeiKTeg
tomofetovvian cuviBwg katd Cevyn exatépmBev TG 0000, evd Yo TG optlOVTIEG
KOUTOAEG TOAAOL KOVOVIOUOL €mMTPEMOVY TNV TomoBETnon Hovo oty e£mTEPIK
TAEVPA TNG KOUTOANG. Xe kdBe mepinTmon, TAvIme, o1 0plodeikteg TomodeTovvtal o
otabepn amOoGTOCN OmMO TNV OPLOYPOUUN TOL 0J0CTPAOUATOS, £TI6L MOTE Vo UNV
TPOKAAOVV GVYYLON OTNV EKTiUNoM TV opiov g 0000. Koatd 11 yeppovikég
TeYVIKEG oonyieg [2] M eldyiomn avt) amdotacn amd T0 GKPO TOL 000GTPOUEVOL
TUAUOTOS TNG 000V eivar 0,5 m, evd KOTE TOLG CUEPIKOVIKOVS KOVOVIGLOVS [8]
Kopaiveror peta&y 0,6-2,4 m. Av o€ kdmolo onpeio vVIapyel EUmOO10 o PIKPOTEPT
amOGTACT) a0 TO 000GTPOUN OTd 0,TL 1] VPO TV OPLOOEIKTAOV, OT®MG T0 otndaio
plog yépupoag, avtol petatomiCovior oTadloKd HEYPL TV ATOCTOCT OVTH, EVEO OTOV
vrdpyel otnbaio acpaieiog ol oplodeikteg TorobetovvTan Tiom Amd AVTO.

211g evbeiec M ehdyotn andotaon petalh TV oplodeiktdv eivar 50 m ko
umopel va gtavel péypt 160 m [8], Oa mpémet, Opms, va Aappavetor Tpdvolo OoTE GE
KUPTEG KATAKOPVPEG KAUTOAES TOV VILAPYEL TEPLOPICUOG TOV UNKOVS OPATOTNTOS, VO
glvol mévto opatd TovAdyloTov OVO (eLYN OplOdEIKTOV. Xe gvbeiec cLVOETPLOV
KAAd®V N peta&d toug amodctaon ntpénet va ivatl 30 m.

TéNog, otig op1lovTIEG KOAUTOAES 1] €V AOY® ATOGTACT] LEUDVETOL, OVAAOYW LE
TNV KAPTOAOTNTO TNG OTPOPNS, OTtmG divetor otov Ilivaxa 10.2 [8].

Mivakog 10.2: Andctaon peta&d optodelktdv og opliovtieg kapmvAes [8].

AkTiva
KoapmorotyToag | 15 35 55 75 95 | 125 | 155 | 185 | 215 | 245 | 275 | 305
R (m)
Anéotaocn
OPLODEIKTMOV 6 8 11 13 15 18 20 22 24 26 27 29
S (m)
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Ot Topamdve TIES e@aprdlovtal 6To KUKAIKG TUNHOTO TOV KOUTVADV. XTIG
KAmBoedelc yivetal pio otadloky petdfocn amd v andctacn e evbuvypappiog
OTNV AVTIGTOLYN TOL KUKAIKOV TOE0V.

10.3 TnrAépmva avaykng

‘Evag avtokivntodpopog eEumnpetet, cuviBme, HeyaAoOv UNKOVS HETOKIVIGELS
KO, ©OC YVOOTOV, dgv JEPYETAL TOTE PECO amd Katolknuéves meployéc. 'Etot, sivan
OUOKOAO Yl0 KATMOWOV aLTOKWVNTIOT] 7Tov Ogv  dwbétel  duvatdtnto  KvnThg
emkowvoviag va avalnmoel Pondewa o mepintwon avdykne. 'a to Adyo owto, oe
QVTOKIVNTOOPOLOVS KOl TAPOUOLNG PUOEWS 0000¢ Ba mPEmeEL Vo LIAPYEL TAVTOL
VTOOOUN Y10l TNAEPMVIKEG GLOKEVES AVAYKNG 0VA TAKTO SLOGTILLALTOL.

10.3.1 ITeprypaon TNAEQ®VIKOV GUGKELVOV

Ot TMAe@mVIKEG O1OTAEELG OVAYKNC OVTOKIVIITOOPOU®Y ATOTEAOVVTAL Ol EVOV
avoytd BdAopo pe TMAEQPOVIKY] cuokevn, tomobetnuévo akpiPng dimha amd To
000CTPMOLLA, KO YPNOYLEVOVY GTNV ETKOWVOVIO TV ¥PNOTOV TNG 000V € TEPITTMOON
avaykng, Ewéva 10.5. Or iepovikéc cuokevés dev etvar cupfoaticod Tomov, oAAd
€101KEG GLOKEVEG TTOV JIVOLV AUEST TPOGPAOT) G KATOLN YPOLLUN OVAYKNG.

Ewéva 10.5: Tniepovikog OGALIOG avayKNG GE QLTOKIVITOSPOLLO.

Ot ev AOY® GLOKEVEG EVEPYOTTOLOVVTOL AUECHS LLE TO CNKMLO TOV 0KOVGTIKOV,
KOADVTOG OVTOUATO TNV TPOYPOUUOTICUEVT] YPOUU| OTO KEVIPO OSlayeiplong Tov
QVTOKIVNTOOPOLOVD, EVD OTOL KATL TETOW0 Ogv elvan dvvato, N emkowvovia Oa mpémet
va yivetal pe v Apeon Apdon. Emiong, ol 6uokevég pmopovv va deXTovV Kot ot idteg
KANoM amd TOV TNAEPOVITH TOL KEVTIPOU.

Mo Tov €0KOAO EVIOMICUO TOUG KOTA TIC VUYTEPIVEG (MPEC, TO. OKOVOTIKA
umopet va dtabétovv evoektikn Avyvio LED, evd amapaitntn eivar kot 11 Tpofreyn
Y10 LTOUATY ATEVEPYOTOINOY|, GE MEPIMTWON TOV TO OKOVOTIKO dev KAgioel. Emiong,
N emKovmvia Bo TPEMEL va EYEL EMAPKT £VINOT, OOTE Vo SEEAYETAL OMPOCKOTTA GE
oyxéon pe to BopvPo amd v Kvkhopopio otnv 006. Orog 0 BAGiapog, Kabmg Katl M
TNAEPOVIKT cLOKELT, Ba Tpémel var glvarl avOeKTIKEG OTIG KAPIKEG GLVONKES KOl VoL
avtiotékovtal o€ Pavoaiopovg. I'a tov idto Adyo, Kot To KOADOIO TOV OKOVGTIKOV
Oa mpémel va Ppioketor HESO o€ PETOAAIKO €ANCTIKO COAVO Kol Vo gival 6GO TO
SVVaTOV LKPATEPOL UNKOVG,.
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10.3.2 ®fosic kou ToToHETNON TNAEPOVAOV OVAYKNC

Mo mv emloyn tov Bécev £yKATACTOONS TOV TNAEPOVIKOV OoAdpmv
avaykng Tpémet va. yivel katovont pio facikn Aoywkn apyr. O 0dnyodg mov Bpioketan
ot Ovodpeotn Béom va avalntmiost €vav té€toto BdAapo, mBovotato Kavel TV
avalntnon meldg péoa oe £vov oTOKIVNTOOPOUO, N dimAa amd avtdv € dVoPato
£€00.pog, Ywpig, emmAéov, va yvopilel mov akpPdg PplokeTar 0 TANGLEGTEPOG OO
avtovc. Katd ocvvénela, n mepiodog emavainymg tov Boiduwv 0o mpémer vo gival
Tétol0, MOTE akouN K av 1 ovalntnon Eekivhioel ond to pHéco mepimov HeTa&y dVO
tétolwv BoAdpwv, va punv ypelactel 0 00MYOg Vo TEPTATNCEL OPKETN OpA VIO
kabeotmg apefatdotntoc. Andyelg mov BEAovy Tovg Boddpovg va eykabictavtal o
YDPOVG GTAOUEVONG AVTOKIVITOOPOU®Y EIVOL LAAALOV OTTOTUYNUEVES, 0OV GLVIOMG
oL Ydpot avtol Ppickovtal o PeYIAES AMOGTACELS HETOED TOVG Y10, VO, TPOCEYYLOTOVV
neln.

‘Etor, 10 mAépova avaykng Oa mpémer vo gykabictavtor to TOAD o€
arootdoelg 1000 m petald tovg. [Mapdyovreg mov kabopilovv v ev AdY® andotaom
elvar o xivovvog yia tov meld mov Kveiton Kotd pKog e 0800, KabmG Kot 0 Kivovvog
Y o dtepydpeva oynuata, Aoy tov otafuevpévov 6to Epetopa oynuatos. Katd
GULVETELN, 1] OMOGTOCT EMAVAANYNG Hopel va petdvetol akoun kot oto 200 m 6mov
VILaPYOLVY VYNAOT KLKAOPOPLUKOL POPTOL, OTEVE EpeicpaTa Kol Kpiolla, omd TAELPAC
001KNG aoediewng, onueio. Emiong, tAépwva avdykng tomobetodviar kovtd o€
KOpPovG.

Boown apyn katd tnv tomobétnon eivor mog n gykatdotaon Oa mpémel va
yiveton xard {ebyn exotépwbev g 000V, doTte 0 avalnT®v va unv &gl Kivntpo
JlIGY1oNG TOV 0O0CGTPMUATOG, GE TEPIMTMOT| TOL JAMIGTAOCEL TNV VTOPEN THAEQPDVOL
OTNV AmEVAVTL TAEVPA.

Metd tov kaBopiopd tng 0éong evog Bordpov, 1o akplPég onueio eyko-
tdotaong oty dueon yewrovia g emieypévng 0éong kabopiletar emakpPog pe
Baon 11 Tomkég cuvlnKeg, OT®G N VapEn TVOKId®V GNUOVOTG TOV JEV TPEMEL VAL
kpOPovtar, M VmapEn KATOL GTOAOL MAEKTPOPOTIGHOV, OomdTE 0oV givor M
tomofétnon va yivel KOVId TOv Y. Vo LVRAPYEL GOTICHOS TO Ppdov, M Vmapén
KOTAAANANG Béong mopd v 000, N e&acediion opatdTNTAG TPOS T0 OdAOO KAT.
[Tédvtwg, o BGAapog dev mpémet va tomobeteiton ev yével paxpivtepa amd 50 m and v
TPOUTOPACIGUEVT BETN.

[o ™ onupoven tov TAEPOVOV, €KT0G amd To GYETIKE cOUPOAM 7oL
vrépyovv embveo oto BdAopo, koAd eival va vrdpyer mpoécHetn onuavon 250 m
EKOTEPMOBOEV TNG CLGKEVTG, OTMG KO GTO HECO TNG AMOGTAGNS LETAED dVO SLUdOYIKAOV
Bordpwv.

O 6dropog TomoBeteiton dimAa and TV 000 Kol TPOGTOTEVETOL OTMGONTOTE
and omBaio. Av vdpyet NON onbaio TapaTAELP®G TNG 000V, AVTO OIUKOTTETOL KOl
amo TG OV0 TAELPEG GE KATOlo OmdGTaoT eKOTEPMBEY TOL BOAGLOL, Kot GTO orueio
avtd tomobeteiton TpdsOeto otNnbaio, MGTE Vo LIAPYEL VITEEPKAALYT, LE OOUOPPOOT
evOg SdpOUOV EMAPKOVG TAGTOVG, OV VO EMTPEMEL TNV KIVNGN OVOTNPIKOV
apa&idiov. o tov emmAéov dveto EMYHO TV TEAELTAIOV UTPOCTA AT TN GLOKELT,
0 0dAapog mpocsavatoriletal pe TPOTO MOCTE O YPNOTNG TOL TNAEPDOVOL Vo PAETEL
1pog t0 00dotpoua (PA. Ewéva 10.5).
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10.4 Zvotipoata 0£ppavensg KaTaoTPpOUATOV YEQUPOV

10.4.1 To oavOéuevo Tov EMAEKTIKOD GYNUOTIGULOD TAYOU GTIC YEQUVPEC

To yewdva pio amd Tig 110iTEPEG OVOKOAIEC TOL UTOPEl VO TAPOVCIUCTEL
otV odnynon givar n vVIEPEN YLOVIOD N TAYOL ENAVE GTO 00OGTPMLLO, TOV OTOLTEL T
UEYOADTEPT SLVATY TPOGOYN EK LEPOLS TOV 00MYOV Kol KaBloTd TV Kivnom dvoyepn.
Axoun xepdtepn o, eivar m oamdtoun petdPfocn amd kabapd odwd TURUATO GE
TUNUOTO PE TTAY0, OOV O 0ONYOG EIGEPYETOL AMPOEOOMOINTA KOl VIO OYl KOl TIG
KaAVTEPEG oLVONKeg TayvtMTag. Mio apketd cvvnOopévn ekOA®oN ovToh TOL
(QOLVOUEVOV, TOV EMAEKTIKOD GYNUATIGHOD TAYOV, TOPOVCIALETAL OTIS YEPUPES, AOY®
TOV VKOV GLVONKOV evepyelokoy 16olvyiov Tov Aapfdvouy ydpa.

Ewdwotepa, to yeyovog OTL T0 KOTAGTPOUN pHiag YéEQupog oev PpiokeTatl o€
emoEN He TO £€00p0G kabiotd TN Beppukn tov palo younAdtepn oe oyéomn pe €va
ovvnBec odootpmua. Otav cvpPaivovv amdtopeg petaforés ot Beppokpacio Tov
neplPdAlovtog, mn Oeplokpacio TOV KOTAGTPMOUATOS TNG YEPLPOS HEIDMVETOL TO
ypnyopo omd TV aviiotoryn €vog cuviBovg 000GTPOUATOS 0 £00.(POC, KAOMS Oev
vIapyel OBéolun apketn amobdnkevpévn evépyslo Yo TV €EOUAALVOT  TOL
eowvopévov. EmmAéov, To yeyovog 0Tt To KATACTPOUO £Vl GE ETAPT LLE TOV OEPO KO
oTI OVO Oyels Tov Kabotd TV amdiela Beppotntag ypnyopotepn. ‘Etol, apketég
QOPEG 0 CLVOLOAGCHOG CLYKEKPIUEVOV GUVONK®OV TOL HIKPOKAILOTOS TNG TEPLOYNG
00Myel GTO GYNUATIGUO TOV YOPOAKTNPIGTIKOD LOVPOL TAYOL EMAVE GTO KATACTPMOLLOL
™G YEQLPAG (Kol LOVO), PAIVOUEVO TOL TOAAEG POPEG Olapkel AMyn dpa, aAAd apKeTA
wote vo amotedel eEapeTikd Kivouvo AdyY® g oMcONpOTNTAS TOV Yo TOV AUEPLVO
oonyo.

Mo v avtipeT®mon Tov GYNUATIGHOD TTEYoy GTO KOTAGTPOUOLTO YEPLPDV
umopel va a&toromOet pia oelpd omd TEYVIKES, TOV TEPIAAUPAVOLY TN ¥PNON YNLUKOV
aAdToV, T UOVOOT TNG TAGKAG TOL KOTOGTPOUATOS, KaBmg kot Tt 0épuavon tg.
Ka0e teyvikn €xel ta O1KA NG TAEOVEKTUATO KO LEIOVEKTHLOTA, KAOMG Kot TO O1KO
™™g Pabud amddoons. H yprion tov aidtomv, mov amotelel TV MmO S00E00UEVN
TEYVIKN OTNV QTOUAKPVUVOT] TOL YLOVIOD Kol TOL TAYOL ol T 000GTPDUOTO, LITOPET
VO OVTILETOTICEL EMTUYDG TO POIVOUEVO TOV EMAEKTIKOD GYNUOTIGHOD Tdyov GTO
KataoTpopo piog yEpupag, apkel n dlomopd vo yivetor Tpv omd TV EvapEn Tov
QowvopévoL, KAatL Tov, Opme, onavilel. Tavtdypova, N €PAPUOY TOV GAITOV EYEL
OVOUEVEIG EMITOOELS OTO OTAMGUEVO GKVPOOELUN TOV KATUGTPMOUOTOS, KABMS Kol 6TO
nepBdArov. H teyvikn g povemong e KATo eTQAVELNS TNG TAGKAG OgV £XEL LEYEAN
amddoon Kot amAmg e@appoletol pdvo yio v KabuoTéPMon TOL PUIVOUEVOD KOt Yo,
) pelwon g moodtntag GAatog. Télog, ot Texvikég BEpUAVOTNG TOV KATAGTPOUATOG,
ocvvdvalopeveg pe TOV KATOAANAO eEomMopd moapakoAovOnong, Hmopovv va
QVTILETOTICOVYV OTOTEAECUATIKA TO TPOPANUO, KO HE TNV EAGYIOTN OTOUTOVUEVT
avOpomvn Tapéppact, OUmG 1 EQOPUOYN TOVS ivat EEAPETIKA damovnp).

Xmv moapovoa Ilapdypopo meprypdeovior ot pébodol Bépuavong Tov
kataotpopdtov. Onmg mpoavagépdnke, ot pébodol avtég eivon eEapeTikd damovn-
p€C, TOGO GTNV EYKOTAGTOGT, OGO Kol GTN AEITOLPYIL TOVG, OMATE 1| EPOPLOYT TOVG
Bpioketon axoun oe epguvnTikd emimedo kot mePlopileTorl avayKOOGTIKA HOVO CE
eEapeTikd onuovTiKéG TEPMTOGELS YeELP®V. A&ilel va avapepBel 6Tt avt| ™ oLy
VILAPYOVV HOVO OYTM GLVOMK(O TEPIMTMOGELS OEPUOVOLEVDV LE PEVLGTO YEPUVPDV GE
oreg 1ig H.IT.A. Emiong, epappoyn g Bépuravong mépa and Tig yépupeg eivar Beputy,
OAAG GE €101KEG TEPIMTMOGELS 000GTPOUATOV, OTWS OAOPOUOL TPOCYEIWONG, TOAD
SVoYEPT ONUEWKA TUNHOTA 00DV, 1) oTafol 610dimv.
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10.4.2 Yvotiuoto O£ppovenc Le cOANVAGELC BEPLOD PEVGTOV

Ta ocvotquato oVTE EMITVYXAVOLV TN BEPUOVOT TOV KATUOTPAOUOTOS TNG
YEQLPOG UECH COANVAOCGE®V OTIG 0moieg KukKAopopel Bepud pevotd (Vypd 1 0€pro),
Kol 01 0ToieG TOTOHETOVVTAL GTO EGMTEPIKO TNG TAAKOAG TOL KOTAGTPOUATOS KOTE TO
otdoo ¢ kataokevng (Ewkove 10.6), pe okomd TN O10TpNoY NG EMPOUVEINKNG
Bepuokpaciog og emineda dvo tov 0°C. H kukAopopia Tov peuotod pmopet va yivetot
glte e avtiio, omwoOTE T0. CLGTNUOTO YOPAKTNPILOVTOL KOl OC EVEPYHTIKG GUGTHUATA.
Oépuavong, elte pe QLOKO TPOTO, YWPIG €EMTEPIKN UNYXOVIKY EVEPYELN, OTOTE
yopaxtnpilovion kol o¢ radytika cvotijuare Oépuavens. H mpdsdoon g apyikng
BepudTTaG 6TO GUGTNA, 1] OTOI0L GTN CLVEXELN LETAPEPETOL LEGM TNG KLKAOQOPIOG
TOV PELOTOV GTO KATAGTPOUO, Umopel va mpayuatomombel pe Bépuavon omd v
Kdvon kamowg Kavoung YAng, M pe v aglomoinon yewbeprikng evépyelag, Adon
7oV lval apkeTA GLVNONG, KOOMOC TapEYETOL OWPEQY OO TN Vo).

Ewéva 10.6: Eykotdotaon colnvaceny Oepprod peuetod oe
KATAGTPOLO YEPLPOS.

Tovileton 611 yio va gival amotelecpatiky] onotadnmote pnéBodog BEppavong,
Ba mpémer M Aertovpyia ¢ vo EgKvdel TP amd TO OYNUOTICUO TAYOL OTO
KATAOTPOUO TNG YEQUPOC, EWAAMS OeV €XEL TOAD TEPICCOTEPO, VO TPOCPYEPEL GE
oyéomn pe Ta kowvd ardatio andyuéne. ‘Etot, yia v €ykaipn ekkivnomn Tov 10 cUoTN IO
Oépuavong Bo mpémer va ovvodevetor mhvtote omd pio oepd  acOnTpov
Bepuoxpaciog Kol KAPK®OV cLVONK®OV, Ta OSOOUEVO TMV ONOIMV EIGAYOVTOL GE
Kkdmolov adkyopBpo mov amopacilet yio v Evapén g Asttovpyioc. H emévdvon avty
TOV GLOTHUOTOG TapakoAoLONONG &ivar TOAD YOUNAOD KOGTOVE WUTPOGTH GTO
TEPAOTIO KOGTOG TOL OAOV GLGTILOTOG,

10.4.3 Evepyntikd cvothuota OEpuovons pevston

210 evepyNTIKA cuoThioTa OEpHaveng, 1 KUKAOEOPio TOV PELGTOD TPYLOTO-
motetton pe ™ PonBeta avtiiag. Or coANveg £xovv eykdpaota d14TaEN 6TO KOTAGTPOLLN
Kot pmopel va gtvar amd mAaotikd N petodhko (cupfotikog 1 avoleidmtog ydAvpag,
cidnpog, YoAKkOg) VAKO. Ot mAACTIKOlL COANVEG £YOVV TO TAEOVEKTNUO TNG UM
o&eidmong, &yovtag oA peydin didpketo (ong, aArd 1 Beppomepatdtntd ToVg givort
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YOUNAOTEPN G OYECN HE TNV OVTIOTOWYN TOV UETOAMKAOV, OMOTE OMOLTEITOL 1)
KukAopopia Bepuodtepov vypov. To mPOPAnua G ofeldwone TV UETOAMK®OV
COAMVOV OTOLTEL EMAPKY] OVIUETOMION OO TO OTASI0 TNG KATOOKELNG, KOOMG
omolodNmote eMEUPOOT EMOKEVNG €YEL TEPAOTIO KOOTOC. H evdetkvuouevn teyvikn
etvar n €€acPAAoN TG KOTAAANANG EMKAAVYNG GKLPOSEUATOC, TAYOVS TOVALYIGTOV
5 cm, eved Bonbael Kot 1 EMKAAVYN TOV COANVOV e emoEedkd. H emkdAvyn amod
T0 OKLPOOENO EVIGYVEL KOL TNV OVIOYN GE€ GUVAPELL TOV GLOTHHUOTOS GOANVEOV-
oKVPOJEUATOC, KOODC veiotatalr kivovvog oamoéfimong AdYy®m TV  peyOAwV
BepLOKPOCIOK®OV OPAGEWMV.

To vypd mov ypnoipomoteiton yoo T HETOPOPA 1TNG OepudtTnTog oto
KatdoTpopo uropel va gival vepd 1 €A0L0, OVOUEULYUEVO LE OVIWWUKTIKO, OTMOC 1M
yAokOAn. Ta ™ Béppovon tov vVYpPOD YPNOUOTOOVVTOL GLVIOES KOVGTHPES
neTpeLion, TPOTOVIoL 1 PLGIKOD aepiov.

Mio evoAlokTikny Avon 0€ppavomng vy cuumieon Tov KOGTOUS AELTOVPYinG
amotelel N a&lomoinon Tuyov dBESIUNG TNYNG YEODEPLUKNG EVEPYELNG. XE VTNV TNV
TEPIMTOON Ol COAVAOGELS TotofeTovvVTaLl PHEcO 6TO £00p0¢ o€ PABoc 9 m kot dvo,
omov n Bepuokpacio mpooeyyilel ™ péon €ToLOL TG TEPLOYNG, AVEEAPTNTOG TMOV
EMPOVEINKOV TEPIPAALOVTIKOV GUVONK®OV, evd €dv amatteiton Tpochetn BepudTnTa
umopel voo mpooodidetor pe MAekTpikn evépysw. Xty Ewéva 10.7 diveron éva
OYEOLAYPOLUO, TUTIKNG EVEPYNTIKNG EYKOTAGTOONG OEpUAVONG KATUOTPOUOTOS LE
vewBeppikn evépyela.

Circulating pump

Bridge deck

Heat Pump

O Hydronic piping

Circulating pump

Ground surface

Ground Inop

Ewéva 10.7: Tomikd oyedtaypapiiLo. EVEPYNTIKNG EYKATAGTOONG BEPLAVONS YEPUPOS LE
yYewBepkn evépyeta.

10.4.4 abntikd cvotiuoto 0€puavenc pevoTon

210 manTikd cvotiuota 0Epuaveons, n KukAoEopio Tov PEVGTOD TPOYLOTO-
TotelTol PE QUOIKO TPOTO, UN OTOTOVTAG EEMTEPIKT VEPYELD. MeTd T B€ppavor| Tov
amd TN OYeTKN Odtosn, To vypd efatpiletor Ko ot aTpoi mov dMpovVPYoHVTAL
KWVOOVTOlL TTPOGC TOVG GMOANVES CLUTVKVMOONG, Ol Omoiol €ivol €YKATEGTNUEVOL GTO
KatdoTpopo g Yépupag. Exel, petadidoovv tn Beppdtra Toug 6T0 KATACTPOLLO KOt
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CUUTVKVMVOVTOL. XTN GLVEXEW, AOY® Popdtntag m vypn @Acn EMGTPEPEL O
owartagn B€ppavong Kot 1 dladtkacio cuveyiletor KUKAMKA.

Onwg kol otV TEPITTOON TOV EVEPYNTIKAOV, £TGL KOl GTO TOONTIKA GLGTN-
pato ¢ mnyn Bepudmntog pmopet va ypnopomombel évag ocvvinbng kovotipag.
Qot660, encdn ta gv AOY® ocvotiuato givor MM amodlaypévo amd TV avaykn
eEMTEPIKNG EVEPYELNG YO TNV KLUKAOQOPia, 1 W0ovik) Adon yw ) B€épuavon eivar M
xpNoN ™G yemBepuikng evépyelag. 'Etot, to k6GTOG Agttovpyiag g €yKatdotaong
exunodeviletar ohokANpoTIKE, KaBMG TOG0 1 apyikn Oeppomra, 660 Kot 1) KUKAOPO-
plo. mpaypotomoovvTal e QULOIKO TPOmo. Mdalota, éva yemBepuikd modnTKd
GUOTNUO OMOAAGCCETOL KOL OO TNV OVAYKN GLOTAUOTOC EAEYYOL TOV KOPIKOV
ocuvink®v, KaBhg o KiKAog tiBetan o Asttovpyion animg kabe @opd mov 1 Beppo-
KpOoio TOL KATOGTPMOUATOS €ivol yaunAdtepn amd v ovtiotoyn tov ddpovg. H
Oepuomra petaeépetorl amd To £00pog aKOUM Kot OTtav dgv LEApyEL Kivovvog
onuovpyiag mhyov 610 KATASTPOUA, TPOGHETN AetTovpyiot TOV OVTMG 1| AAAMC dev
kootilel Timoto. Mia TumKY €yKATACTOON TAONTIKOD YE®OEPUIKOD GLGTAUATOG
otvetarl omv Ewkdva 10.8.

Cross section of bridge deck

’| i

Condensor pipes

Vapor flow

Ground level ____/"'—_-\_

Evaporator pipe

Liquid
return
drops

Ewéva 10.8: Tomiko oyedidypappa mabntikng eykatdotaons 8éppaveons yépupag pe
yewBepikn evépyela.

To pelovéktmpo Tov TadnTikeov cvetnudtov Béppavong eival 0Tt Katd tnv
Kataokev| Oa mpémel va divetal TEpAOTIO TPOGOYN OTN SAUOPPMOT) TOV KAIGEDV T®V
COANVAOCEDY, £T6L OOTE TO GULUTVKVOUEVO LYPO va UTOPEl Vo EMICTPEYEL OTN
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duwataén Bépuavong, evad yio tov 010 Adyo ot cowinves Bo TPEMEL Vo L TNPOVVTOL
tedelwg Kabapoi. Ov dvokoAiec avtég dev VEIOTAVIOL OTNV TEPIMTOON TOV
EVEPYNTIKAOV GLUOTNUATOV, AdY® NG pong vitd igon. TIavtwg vapyoVV TEPITTOCELS
TOONTIKOV cLoTNUATOV BEpUAVONC YEPLUPOV TTOV UETA OO JEKAETIEG AELTOLPYOVV
dyoya, Kot yopig Kapio cuvtnpnon.

10.4.5 Mapdderyno EQopUoyRc cLoTHUATOC OEpUaVeTC PEVGTOD

Mio mepintmon cLoTHUATOG BEPUAVOTG KATAGTPOUUTOS YEQUPOS LE PEVCTO
Bpioketon otn Biptlivia tov H.ILA. H ev Aoy yépupa €xel pikog 35,7 m kot TAATog
13,4 m, 10 d¢ k60TOG TG aviABe ota $664.000, ek TV omoiwv ta $182.000
damovnOnkov Yoo To TEWPAUATIKO ocvotnuo B€pupavong, Mot emPAndnke pia
npocavénon kotd 38% oto cupPoatikd k6oTog KoTaokevns. To cvuatnua Bépuavong
glvol moONTIKO, HE KOLOTNPO TPOTOVIOL, Kol TEPIAAUPAVEL Oy®YOVS GUVOALKOD
punikovg mept ta 3 km, pe 241 coinveg dwapétpov 14”7 610 €00TEPIKO TNG TAAKOGC
KOTOOTPOUOTOS, 0VA £YKAPGIEG AMOCTAGELS TNG TAENS TV 20 cm.

To pevotd mov ypnotpomombnke apywd Mrav pio exdoyn @péov, CArL 1
Bepuikn amddoon kpibnke avemapkng, UE OMOTELECUO TOV TEWPOUOTICUO HE CEPA
ALV peuoT®V. ALTA TN OTIYUN TO CVGTNHO AEITOVPYEL pe appmvia, TG omoiog 1
amddoon kpivetar tkavomomtiky. o ™ B€puavon kol e£dToN TG QUUOVIOG TOV
BN TIKOY GLGTHLATOG YPNOLoTToLEITAL AEPNTOG TPOTOVIOV.

[Ma ™ dwygeipion g Aettovpyiog TOV GLGTHUATOG EYEL EPAPUOCTEL i oEPA
acOnmpov mov vroioyilovv T Beppokpacio TG ATUOGEAPOS KOL TNG EMLPAVELOS
TOV KOTOGTPMUATOC, TN CGYXETIKN Lypacio, TNV NAakn akTvofoAiio Kot v taydTnTo
TOV OVELOL, KOOMG Kol aviyveDoLV KATOKPNUVIOT Kot Yrapén méyov 1 Y1oviov GTo
0000TpOUA, VO pia vTépuhpn Kapepa Kataypaeetl T dacmopd ¢ Beppotrog otnyv
EMPAVELD TOV KOTAGTPOUATOS. H gvepyomoinom tov cuotuatog pmopet va yivelr pe
TNV TANPOGCT] OTOIOVONTOTE MO TOVS TAPAKATO OPOLG:

-0 0oONTNPAG EMPAVELNG VITOOEIKVVEL Y1OVL 1] TAYO

-0 auoONTPOC KaTaKpUvIong aviyvevel kotakpnuvion (Bpoyn N xovomtwon)

Ko 1 Beppokpacio e emeavetlog eivar kdtw and 1,5°C

-0 ooOntpag empdavelag LITOJEIKVOEL LYPO 0d00TPp®UA Kol 1 Oepprokpacio

NG EMPAVELNG TOV KATAGTPMUOTOS elvan yaunrotepn and 1,5°C
Avtictoyo, M omevepyomoinon TOL CLOTHUOTOG pHmopel va yivel opoimg pe v
TANPOOT) OTOOLONTOTE ATO TOVG TAPAKAT®D OPOVG:

-0 aoONTNPOG ETPAVELNS VTTOOEIKVVEL KOOapd 000GTPOLO Y10 SLAPKELD TAV®D

a6 10 min

-1 Beppokpacio TG EMPAVELNS TOV KATOGTPMOUATOS ivor TovAdytotov 4,5°C

H Aertovpyia tov cvotiuatog Bpicketal vtd otevny mopakoiovdnon and 1o
GYETIKO Popea dwayeipiong, o omoiog a&lorloyel cuvex®G TNV ATOS0GT|, TPAKTIKOTNTO
KOl OTOTEAEGUOTIKOTNTA TOV, GE GUVOLOGUO WE TO KOOTOG AELTOLPYiOG Kol GLVIN-
pPNONG, TOLG KVKAOPOPLAKOVG POPTOVG KO TNV EIKOVO TOV ATUYNUATOV.

10.4.6 Yvotiuota 0€ppovonc ue NAEKTPIKEC OVTIOTACELS

Ta cvotquaTo 0VTA, OTMOG Kol TO. AVTIGTOlYO PE GOANVES Oeprod pevotov,
ypMNoonoovvTaL Yo Ty angvbeiog BEppavon e TAAKAG TOV KOTAGTPMOUATOS GTO
E0MTEPIKO TNG. XTN CLYKEKPUEVT TTepimTwon 1 BEppavon emrvyydveral pe ) ypnon
KaA®OlwV, 1OV AEITOVPYOVV MG AVTIGTACELS.
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Ta koAddwo amotehovvtol amd €va 1 Vo otolyelo avtiotaong, péoo oe
VYNANG wieong o&eidlo payvnoiov, ETeVOEOLUEVO [E YAAKIVO 1 YOAOPBSVO TepifAnua.
H oavtiotaon tov ayoyov kot 1o €00g tov mepifAnpatog kabopilovior amd Tig
aroutnoelg Béppavong. o Bertioon g avtiotaong oe unyaviky eBopd Koatd tnv
€YKOTAOTOON Kot 6€ 0&eidmon amd 1o vepO 1 T YNUIKE TOV EVOEYOUEVMG EIGRAAAOVY,
umopel va epapuootel kot emmAéov mepifAnuo and mukvo moAvatbvAiévio. Kaimoa
HE €vav ay®Yd TPOEOVMG TPETEL VO, EMGTPAPOVV GTIV NAEKTPIKY| TNYTN Yo Vo KAEIoEL
TO KOKAOUO, EVO TOL KOAMO pe (e0Y0G aywy®V HUItopovV va Teppaticovv eAevfepa,
EVAOVOVTOAG GTO GKPO TOVG dVO AY®YOVG Y1 TNV £0COAAOT TNG EMGTPOPTG.

H Aertovpyia oty pdén cvotnuatov BEpUAVONG LE NAEKTPIKES OVTIOTACELS
&xet katadei&el 1o vYMAG KOGTOG Agttovpyiog TovG.

10.4.7 Oépuovon Le NAEKTPIKA ay@YLLO GKLVPOOEL.

To NAEKTPIKA OyDYHO GKVPOSEND Eival EVag E01KOG TOTOC GKVPOSEUNTOG TTOL
OlaBétel TV 1010TNTO TG JMEPATOTNTOC OO NAEKTPIKO pedua, o€ avtifeon pe 1o
ocvppoatikd. Katd ) oappon T0v aydYLHOV GKUPOOEUATOS amd MAEKTPIKO pedl
avamrtuooetol Oeppotra, 1 onoio aglomoteital yuo T OEPLOVOT TOL KOTAGTPDLOTOG.
H Spopd g ocvykekpipévng texvikng Béppavons amd Tig mponyovueveg givarl M
opOLOpopPN BEPHOVOT TNG TAAKAG TOV KOTAGTPOUUTOS KOTE TNV EMPAVELL TNG, EVO
OTIS TPONYOVUEVEG TEPWMTMOELS M €0TioL OEPUOVONG NTOV CLYKEVIPOUEVN OTIG
YPOUUES SIEAEVONC COANVAOCEWV 1| OVTIGTAGEMV.

Mmnopovv ev yével va OtakplBohv 600 TOTOL OyDYYOL GKLPOSEUNTOS, TO
EVIOYVUEVO HE OYDYWES 1VvEG KOl TO TEPEYOV OYDYLUO OOPAVY]. ZTNV TPOTN
TEPIMTOON 1 NAEKTPIKY SOMEPATOTNTO TPOKOAEITOL aLO TNV avAUEN UETOAMKAOV
popiov kot wav ydAvPa oto okvpodepa. O THTOG AVTOG GKVPOOEUATOS dtoTNPEl
AVETOPO, TO UNYOVIKE TOV XOPOKTNPLOTIKA, OAAL £xEl YOUNAOTEPT ayOYLOTNTO, LE
pilo €W0wn avtiotaon g 1aéemg tov 100 Q-cm, mov ogeiletal GTIC TEPLOPICUEVES
EMUPAVELEG OEMAPNG LETOED TOV HETOAAKOV oTotyelmv. To mepiéyov aydyia adpovi
oKLPOdEUD SLBETEL PEYOADTEPN AY®OYIUOTNTO, HE €OIKN avTioToon g Tdéng TV
10~30 Q-cm, oAAd pel@pévn OMTTIKY ovTOoYn, YEYOVOS OQEIAOUEVO GTNV OTTOATNO)
UEYOAVTEPTG TOCOTNTAG VEPOL YO TNV OVTIGTAOUON TG amoppOPNGNG TOV Ao TO
€101KA 0dpav].

Extog amd 1N ypnon aydyuov okupodEpatog £xel diepevvnel ko n dvvortd-
To. XPNONG AYDYIUNG EMGTPOONG €MAved o TAOKO 0omd GLUUPOTIKO GKLPOOSEUQ,
KOOGS Kol AyDdYOV OGPAATOULYLOTOG.

AV Kol G€ YEVIKEC YPOUUES TO KOGTOG KOTAGKELTG OYMYLLOV KOTAGTPMUATOSG
Kopaiveronl ota idwa emineda pe 10 cVUPATIKO, TO KOGTOG AEtlToVpYiag Elval OPOLOTIKA
ALENUEVO, HEYOADTEPO KAt atd TNV Ttepinton BEpLovong e NAEKTPIKES OVTIGTACEL.
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