TuApa MnxavoAoywv Mnxavikwv

- EAANVIKO Meooyelako MNavemnotApLo

Xnuikn ko NepiBaAloviikn TexvoAoyia

AlaAeén 9n: Aloxeipion Ka
Enetepyacio Aspiwv EKmopnwy

NwoAaog I'. ZaBpakng

Tunua MnxavoAoywv Mnxavikwyv

EAMENA
Akadnuaiko Etoc 2022-2023




Atpoodarpikn PUmavon

* Atpoodaipikn pumavon ival n mapoucia otnv eEwTePLKR atuoodalpa... OTIOLOVOATIOTE
EVOC I TIEPLOCOTEPWV OUCLWV I PUTIWV OE TTOCOTNTEC, OL OTIOLEC €lval | UMOpPEL va gival
eruPAaBeic R emllApeg yia tnv avBpwrtvn vyeia n evetia, yla tnv apén wwv Kol Twv
duUTWV, A TV TIEpLOUOLWY, N adlkatoAoynta rmapspuBaivouv otic amoAavoels TG {whng Ko
NG Tmeplovoiog, oupmepllapfavopevne kat tng uvmnaiBpiac avapuxne (Alolkntikog

kwoikacg tn¢ OAopivra,1982)

* Atpoodarpikn pumavon ovopdletal n nmapoucia pUTWV oTNV aTUOcdhALpa OE TTOCOTNTA,
OUYKEVTIPpWON N SLdpKela TETOL WOTE va €lvat duvatov va TtPokANOoUV apvnTLKEG
OUVETELEG oOTNV ovOpwrilvn uyeia, otoug {wvtavoUug opyaviopoUg Kol ota

OLKOCUOTHHOTA.



Mnyéc pumavong

* OLTNYEC puTavonG UImopoUV Vo XwPLoTouV o€ Suo PEYAAEC KaTtnyoplec:

A. T¢ avOpwrnoyeveic, O6nAadny ekeive¢c mou odeildovtalt otnv  avBpwrvn

dpaotnplotnTa Kol

B. T1¢ puOKEG, SnAadn ekeiveg mou odeilovtal otn duoiki dpaoctnplotnra.

* OLKUPLOTEPEC AVOPWTOYEVELG INYEG siva:
- Blopnxavikég nnyEg (mou meplhapBavouy Kupiwg
dlepyaoieg kavonc)

- Moapaywyn kat petodopd EVEPYELAC
- Metadopig

- Kevtpwkn Oéppavon



Mnyéc pumavong

* OLonUovTLKOTEPEC PUOLKES INYEG iva:

- Ta ndaiotela (mov ouveloPp£Pouv KUPLWE HLE EKTTOUTIEC ALWPOUHEVWY CwHATIOL,

Sdlo&elbiov tou Belov, LOPOBeLou Kkal pebaviov).

- OL nupkaylég daowv* (ameleuBepwvovtac alwpoupevo owpatidla, povoeeidlo kat

Sloéeidlo tou avBpaka).

- OLwKeavol Kal yeVIKOTEPA Ol OAACOLEG EKTACELG (OTIOU £XOUUE EKPOEC YAWPLOUXOU

vatpiou Kot Belkwv aAdTwv).

- H BwoAoyiki anoclvOeon twv putwv Kat Twv {wwv (N omola €xeL wW¢ KataAouna

Kuplw¢ ubpoyovavBpakeg, appwvia Kot udpobeLo).




Katnyoplonoinon Aépwwv Punwv

OL agploL pUTIOL TTIOU UTTAPXOUV OTO TEPLPAANOV UImOPOoUV va XwpeLlotolv o€ SUo HEYAAEC

KOTNYOPLEG:

» Mpwtoyeveig pumoL: OswpolvTal oL pUTIOL TIOU EKMEUMOVTOL anevBsiag and tnv nmnyn

pumaveong, OMwc Ta alwpoupeva ocwpoatidla pe dtapetpo < 10um (PM-10) (m.x. okovn,
karvog kat Stadopa petarda), To Stoéeiblo Tou Beiou (SO,), to povoleidlo Tou alwtou
(NO), to povoéeidlo tou avBpaka (CO) KoL oL aEPLOL OPYAVLKOL TTITNTLIKOL USpOoYyOVAVOPAKEC

(VOCs).

» Agutepoyeveic pumoL: Oswpouvtal ol pUMoL mov oxnpatilovial otnv atpoocdpopa HE

XNUWKNA aAAnAentidpacn TwWV MPWTOYeVWY PUNWV Kal UTIO TNV KaBopLoTikr) TTOAAEG OpPEC
yla TO OXNUATIOHO Toug mapoudia nAtaknG aktvoPfoliog. OL kKuplotepol amd autolG

elval to SLoéeidlo tou adwtou (NO,),to 6Zov (O;) kat To ViTpLlko uttepo§uakeTtUALo (PAN)



|61OTNTEC KAl EMLMTWOELC TWV PUTTWV

Awwpovueva cwpatidia (particulate matter)

* Jwpatidia otepeng N uypnc ¢aong, MOAU MIKPAG
Sltapétpov (tn¢ TtAfEwC TwWvV Mm), TO ormold
aLWPEOUVTOL OTNV atpuocdalpa.

* Xapaktnpilovial wg:

» Ikovn (dust): MéyeBocg amo 1 pm HEXPL EKATOVTIASEC
pm
» Kanvog (smoke): < 1 um

» AgpolOA (aerosols): opyavika i avopyova otayovidla

<2um

* H xnuikn ovotaon Ttwv awwp. cwpatdiwv elvat

ouvapPTNOoN TNG TPOEAEVONC KOL TOU HEYEDOUC TWV




I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

Awwpoupueva cwpatidia (particulate matter)-Alepyaciec EKAuonC olLwWP. CWULATLOLWY

* AVOpWTIOYEVELG TINYEG: BLOLNXOVLKES - EE0PUKTIKEG SpaoTtnplotnteg (€16WKA N Tapaywyn
TOLMEVTOU Kol yupou), Ta yuthHplo. METOAAEUMATWY, OL KOTOOKEUEG KOL Ol QYPOTLKEQ

SdpaotnpLloTNTEC, LETADOPEC, TTapaywWY NAEKTPLKAG EVEPYELAC LE OPUKTA KAUGLUAL.

* DuoLKEG MNYEG amoTeAoUV N SLABpwon Twv e6adwV KoL TWV TIETPWHATWY, N NPALOTELAK

dpaotnpLoTNTa, To OTIPEL TNG BAAacoac kal n kavon tn¢ Blopalag.

* Mapatipnon: ZNUAvTikO POAo £xouv Ta cwpatidla pe SLAUETPO PIKPOTEPN TWV 10 pum

(PM-10) ko biwe ta cwpatidia pe oAU pkpn diapetpo (PM-2,5), S10TL TOo HEYEDOC
TOUC ETILIPETEL TNV €l00060 TOUC OTO AVATVEUOTLKO OUOTNUO, TIPOKOAwvTOC cofoapd

OVOTIVEUOTLKA TtpoPARaT



I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

Awwpoupueva cwpatidia (particulate matter)- Emimtwoelg

e HEYAAEC OUYKEVTPWOELS eival emiBAafnl ywa TOUG MVEVMOVEG TOU avOpwrTov,
TIPOKAAOUV BpoyXitdec, EpeOLONO TwV pHaTIwyY, deppatikéC maBORoeLg kKatl avénon tou
oplOpoL Twv Bavatwv Wlaitepa OTOV OL LWPOUEVEC OUCLEC Elval TOELKEC.

Meiwon tng opatdtntag, KOBWC TA ALWPOUUEVO CWHATIOL 08 HEYAAEC CUYKEVTPWOELC

0K€6d<0UV KoL aT[OPPOd)Ol’JV TO (I)(.UC peyafdtepa and 11 pm: Hev e10EPXoVIal OT0 avanveUoT Ko
agdotnpua

700-11,00 pm: sloxwpoldy aun pivi kA Koidatntg
4.70-7,00 pm: s1oxwpoldy Oto pdpuyya

, ) ) ) 3,30-4,70 pm: sioxwpoly OunNy TRAXEi] KOl oty apxn Tww
POopa ano ofcidwon ko StaBpwon BPGyxwv

2,10-3,30 pm: seigxwpoldyv ol UETJO TWY Bpayxuww
1,10-2,10 pm: sigxwpoly otd Tedseutaid TUR R ona 1w B payxow
0,65-1,10 pm: sngxwpoly ota Bpoyxiadia

0,43-0,65 pm: sioxwpolv ous KUWedibes Twv NVeEUR GV

PUnavon ktnpiwv — pvnueiwv

EmBpaduvon otnv avantuén putwv kat {wwv

PM <100 pym: s1owveUo1ua
PM <10 pm: Bwpakikd kKAdoua (Siaoxilouv Tnv Tpaxeia kar Toug Ppdyxoug)
PM<4 pm: avanveloijyd, auTa mou pTAVOUV Kdl EICEPXOVTAl OTIC KUWEAISEC




I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

Awo&eidio tou Beiou (SO,):

* A£pLO, AXPWHO, AOCHO OE XOUNAEC OCUYKEVTIPWOELG OAAQ HE €viovn €PEOLOTIKA OCUA O€

TIOAU UPNAEC CUYKEVTPWOELC.

* MNpogpxetal anod TNV KaUon OPUKTIWV KAUGiLHwWV mou mepteéxouv Beio (Alyviteg, palour,
TIETPEAQLO). ZNMUOVTLKEC TINYEC armoteAoUv emiong ta SwAlothpla TMEeTpeAAiov Kal T

gpyootaola enefepyaciag YaAkou.

* EudlaAuto oto vepo = petatpenetat H,50; ,H,S0, = 6§Iveg KatakpnuviceLg

A SO, &

| POISONOUS GAS
| MAY BE PRESENT |




I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

Awoéeidlo Ttou Beilou (SOZ) - EmumTwoelc:

* JoPBopd avamvevoTikd TPoBANpata otov AvBpwro

aAAA Kol aAAOLWOELG 0T BAAOTNON KoL TA METOAAQL.

e MewveL tnv opatdétnta NG otpoodalpag Kol
avéavel tnv ofutnta Twv emntdpavelakwy ULVOATWVY

(ALpVWV Kall TToTapWwV)

* Emdpa oapvntikd ota SOMIKA UALKA (ONUAVTIKEC
$Oopég oe pvnpueia) kabwg, to H,SO, mpooPalel to

avOPOKLKO AoPBECTLO TWV HapUAPwWY = o€ YOO

Mpiv Tnv o1vn
Ppoxn

NO,+H,0 = NITPIKO OZY (HNO,

S S0, H.0=, OEIIKO 0=V 1903




I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

Movoéeidlo touv avBpaka (CO):

* AXpWHO, AOCLO, AYELOTO Kol SNANTNPLWdEG

* MNoapayetal amd tnv ateAnl Kavon UALKWV TIOU TepLEXouv AavOpaka, oAAd Ko oro

OPLOMEVEG BLOAOYLKEG KOl BLOUNXOVIKEG SLEpYAOLEC.

* Kupla mtnyn tou opwce ival ta Bevivokivnta oxuota.

YPNAEC CUYKEVIPWOELG TApATNPOUVTAL OF:
» KAelotoU¢ Xwpoug Omwe xwpol otabueuong, eAUWC oeP{OUEVEC UTIOYELEC

Sdlafaoelg

» Katd pikog twv §pouwv og eplodoud

KUKAOPOPLOKAG ALXHLLAG.



I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

Movoéeidlo tou avOpaka (CO) - EmRMTWoELC:

* AvaAoya LE TN CUYKEVTPWOT] TOU oToVv atpoodalplko agpa to CO umopel va mpokaAEoeL:

» KO POLOKEG KOl TTVEUMOVLKEG SLOTOPOXEG,

Napatnpnon:

» duatapoaxn TnG cupnepLdpopdas,

Elvar  Slaitepa  emukivbuvo o€
> PpocPBOAN TOU KEVIPIKOU VEUPLKOU GUGTHLOTOG KAe1oTo0C  YWpOUC 6rou  SUGKOA

> Slatopay€g Twv KWWAGEWV Kal TS 0pacng, vivetaw avtinm n mapoueia tov.
» movokédalo, KOnmwon,

» KW, aduvapio avanvong, akopn ko 8avaro.

2 Nuadia onAntnpeiaong arro CO

ol Niesiie SOyxUon AGoTvoia Karappeuon ATIGALIQ GUVEIBNONS CAR o o o l



I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

O¢etdLa tou alwtou (NOXx)

* AmO ta entd yvwota ofgidla tou afwtou (NO, NO,, NO,, N,O, N,0O;, N,O,, kat N,O:) pévo

600 npokaAolv onpavtika npofAnuata.

* To NO eivalL agplo, axpwHo Kot Ayevoto, evw To NO, EXEL KAOTAVOKOKKIVO XPWHOL KOIL

Wbalovoa ooun.

* Mapayovtal amé tn XpPnon KoUoipwV, KUpiws o autokivnta aAAd KoL o€ Blopnyovikoug

KOLUOTINPEC KAl 0€ 0TAOUOUC apaywyns NAEKTPLKAG EVEPYELQG.

H napaywyn twv NOXx yivetad:
» Ano tnv ofeidwon tou atpoodalplkol alwtou KATA TN SLAPKELD TNC KAUONG

» Kotd tn o€eidwon Twv alwtoUuXwV EVWCEWV TIOU TIEPLEXOVTOL OTO KOLUOLMOL.



I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

O¢eidra touv alwtou (NOx)-Ermuntwoelc :

NO,

e UMO TNV emidpoon TNC NALAKNC okTwoPoAiag, oavidpa pe uvdpoyovavOpakee —>

napaywyn O; kot Tn dnuoupyia pwtoxnpikov védoug.

YS8poyovavOpakec + Ofeidia tov alwtou + HALako dwe 2> Dwtoxnuko védog

* Exel cuuBoAn otnv 6&vn Bpoxn

* Y€ UEYAAEC OUYKEVTIPWOELCG, E(VOL EPEOLOTIKO YLO TOV AVOPWTILVO OPYOVLGLLO.




I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

Olov (0;):

* AEPLO AXPWHMO, LE EVTOVN OCUN Kal o€eldwTikn Spaon

e Aev ekmEpmeTal KateuBeiov otnv atpoodoaipa aAAd TIOPAYETOL LETA OO ML
CELPA OVTLOPACEWV.

e H ekkivnon pla ogpac MoAUTTAOKWY XNULKWV avtidpacewyv (Yoépoyovavipaksg +
Oécibla tou alwtou + HALako pw¢ = DwToynLKO VEQOC) EXEL OOV ATIOTEAECUA
N dnuloupyla KAmowv SeuTeEpOYEVWY PUTIWY, KUPLOTEPOG ATO TOUG OTtoloug
elvat to O;.

* Baowkn attia tn¢ pwtoxnUKAG pUTIAVONG TwV MTOAEWV (XpNOLUOTt. cav SeIKTNC
™e).

Napatipnon: Ou €mOXKEG Stakupavoelg ota enineda tou O; oyetifovialr pe TG aVILOPACELG
OXNUATIOMOU TOU Kal olaitepa HE TNV amattoUpevn NALakn oktivoBoAio. Ol HEYLOTEG CUYKEVTPWOELG
napouaotalovral, Aoutov, Tnv Oepun mePiodo Tou £TOUC OTIOU TOCO N £VTOON TNG NALOKAG akTvoBoAioag
000 Kal N SLapKeLa TNC NUEPAC Elval PLEYOAUTEPEC




I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

Olov (Og)- ENMUTTWOELC:

E€alpeTika To€KO aépLo

H mapoucia tou otnv otpatdoocdalpa cUUBAAEL amodaoLlOTIKA OTNV TPOoTACia TwV

avBpwnwyv, {wwv Kal Gutwv armo TNV umeplwdn aktvoBoAia.

AvtiBeta OpwC otnv XapnAotepn atpocdalpa To O0lov OmOTEAEL €va LOXUPO Kol
epeOLOTIKO pUTIO O oToiloC BAAMTEL TNV aAvOPWTILVN UYELQ, TIC AYPOTIKEG KOAALEPYELEC

OKOUN KOl TO SOMLKA UALKAL
MpokaAel EAATTWON TWV TIVEVOVLKWV Aettoupylwy, Brixa, Sucomvola, dodua.

ExkBeon tou atopou ot efalpetikd UWPNAEG OUYKEVIPWOELS (>9 ppm) pmopel va

NPOKAAECEL {TAAN EUETO K.A.



|51OTNTEC KOl EMMTWOELC TWV PUTIWV

MoAuBéoc (Pb)

Vehicle exhaust emissions

e Xpnoluomowitnke ylo ApKETA XPOVIA WG OVTIKPOTIKO ota kavolpua. Me tn aAlayrn tng
oUOTOONC TOU OTOAOU TWV OUTOKIVATWV KoL ME TN Xprnon tn¢ apoAuBdéng Beviivng
TLOPOUOLALETOL GNMUOVTLKN MELWON 0TI CUYKEVTPWOELG TOU.

* AAAEC MNYEC: xprion yawavOpdakwy, ol Baplég BLOUNXAVIEG, TA XUTAPLOL HETAAAEUHATWY,
TOL EPYOCTACLA UITOTAPLWV KAl N KOUoN TWV OIOPPLUUATWV.

ENMUMTWOELC

* To&koc o€ OAeC TIg popdEC TOU Kol UTopel va eloaxBel otov opyaviopuo tooo amod tnv
TLETITLKY) 000 KAl TNV avVarveuoTiki 060.

* XopaKtnploTkA €ival n a@poloTiki pAacn Tou Kol n EKAEKTIKA anoBson Tou ota 00TA.

* ‘Evtova ocvuntwpata spdavidovial otav o poAuBdog oto aipa eival mavw anod 60-
100pg, omote dSnuioupyouvtal mpoBAnpata oto pubuod mapaywyrng Tou opaToc.



I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

MNMTNTIKEC OPYAVIKEC EVWOELC (VOC§)

Xapaktnpifovtal Kuplwg oL TITNTIKEC OAPWMOTIKEC eVWOELS (Omwe¢ Tto PBevioAlo, TO

TOAOUOALO, EUAOALOL KATT) TTOU EKTTEUTTOVTAL OTNV atTpoodalpa.

KUpieg Mnyég: oL Blopnxovieg, to KAUOOAEPLO TWV OXNUATWY, TA TPATAPLA ULYPWV

KOLUG LWV, XPWHOTO KoL OLKOSOULKA UALKAL.

Evéelktika avadepetal otL: ot HMA ekméumnovuv , nepimou, 17.580.000 tovoug (1990), n

M. Bpetavia 2.600.000 tovoug kat n Feppavia 2.545.000 tovoug.

MNailouv onuAvTIKO pOoA0 0t PWTOXNUIKEG avTldpAacel Kot oUpBdaAllouv otnv

neptBardovtikn) pumtavon, Aoyw tng VPNnARG TOELKAG Kol KapPKLVOyovou dpacng.

How Low-VOC Paint Works




I81OTNTEC KAl EMLMTWOELC TWV PUTTWV

MNTNTIKEC OPYAVIKEC EVWOELC (VOC§)-Emnt(bo£Lc

* Ta VOCs elval MOIKIAWC EPEOLOTIKA, VOLPKWTLKA, KAPKLVOYEVH K.A.TL.

* OL eVOXAQOELG YLl TO TIEPLOCOTEPO OO TO 75% TOoU MANOBUCUOU ME CUMMTWHATO OTIWG
novokEdalol, epeOopol SEPMATOC KOl MHATIWV, XPOvia KOomwon, odeilovtal otnv
£KBeon Tou og UPNAEC CUYKEVTPWOELG OpYaVIKwV evwoewv (VOCs).

* Mavw amné 50% tou mAnBuopoUu Me TakTky €kOeon oto PeviOAlo mapouciaoce
npoBAnuata, evw meploocotepec ano 3000 nmeputtwosel Asvyopiag anodidovtal oto
BevioAio.

* OL YAwpLWHEVOL LEPOYOVAVOPAKEG £XOUV ETILITTWOELC OTO VEUPLKO cUCTNA, TIPOKAAOUV
EPEOLOMOUC TWV HOTLWY, TNG MUTNG KAl TWV TIVEUUOVWV KOBWC Kal KATAoTPOdEC TOU
O£PUATOC, TOU ATIOTOC KAL TWV VEDPWV.

H 8pdon toug ival ouvdUACTIKA = TO ANMOTEAECHA lvol aBpoLloTko Kal coBapdtepo.



TexvoAoyliec Emeéepyaciac Aspiwv EKmopnwyv




TexvoAoyliec Emeéepyaciac Aspiwv EKmopnwyv

- Alakpivovtal Suo HeEYAAEC KOTNYOPLEG avaloya WE TO €60C TOU agplou pUTOU TOU

TIPOKELTAL VOl ETIEEEPYAOTEL.

AépLec EKtOuméEg

/\

f o A€pLeG EVWOEL
Swpatidlakoi pumot PLeg S

, M '
Baputikol GUAAEKTEQ poopc’)cbr]or]
, Arnoppodnon
KukAwveg , .
. Oeidbwon — kavon
JakoPplAtpa ,
2UMITUKVWON

HAektpootatika didtpa (ESP)
MAuvtpideg




TexvoAoyliec Emeéepyaciac Aspiwv EKmopnwyv

Enefepyacia cWUATIOLAKWY pUTTWV (0LWPOUUEVWV GWHOTLOLWV)

T

 Awwpovpeva cwupotidla (particulate matter):

- amoteAolV €vav arnod TOUC ONHOVILKOTEPOUC TIPWTOYEVEILC AEPLOUG PUTIOUG, _

- TopouoLalouv HEYAAO EUPOC OXAMATOG, LEYEOOUC, XNHULKAG cUOTACNC, TTUKVOTNTAG,

-

TOEKOTNTAC , K.A.TL.

* OL XPNOLUOTIOLOUMEVEG OUOKEUEC OUAAOYNC owpatidiwv va emiAgéyovral,

avaAoya:

00

% LLE TO CUYKEKPLUEVO QLEPLO PEVHOL TTIOU TIPETIEL VOL ETIEEEPYAOTEL

00

% L€ TN CUYKEVTPWON KoL TO €L60¢ TwV MPo¢ cUAAOYH cwHATIOLWY




Enetepyaocio cwpATIOLOKWY pUTTWYV

(atwpoUpeEVWV cwpatidiwv)

Kotd ouvemnela,

* Ol PUOIKEG LOLOTNTEC KOl TOL XOLPOLKTNPLOTIKA TOU CUVOALKOU OLEPLOU PEVUMATOC
amoTeEAOUV €TiONG TOPAYOVTIEC TIOU ETNPEAloUV KOBOPLOTIKA To €(d0C TNC

OUOKEUNC Ttou Ba eTUAEYEL.

* ANoL TopapeTpol ONwG n Begppokpaocia, n vypaocia, mapoxn k.o. mailovv

KalBopLOoTIKO pOAO oTNV anodoon HLag CUCKEUAC CUAAOYNC cwiaTdiwy.




Enetepyaocio cwpaTiOLOKWY pUTTWV

 OL Slatagelc mou xpnotlpormoloUvtal yla TNV emnefepyacia agplwv pEUPATWY KAl TN
oUAAOY] OQLWPOUMUEVWYV OCWHATOlwY HUITopoUV va XWPLOTOUV OfF TECOEPLC HEYAAEC
KOTNYOPLEG:

» TOUG UNXAVLIKOUG CUAAEKTEG (oL omtoiol meplAapBdvouy Toug BapuTKOUG GUAAEKTEG, TOUC

SLOXWPLOTEG MPOAOKPOUGCNG KOL TOUC KUKAWVEG),
» TI¢ mMAuvTpidec (N aAAwc vypol cUAAEKTEC, wet scrubbers),
» ta cakoPlAtpa (bag filters)

» 1o nAektpootatika Ppiktpa (ESP, Electrostatic Precipitators).

e OLmoapamndavw Slatdgelc pumopel va xpnotpomoLouvtal LOVEC TOUC I 0€ CUVOUAOUO HETAED

TOUG, avaloya e TNV edopuoyn Kot Ttov amnattolpevo Babuo anodoonc.



Enetepyaocio cwpaTiOLOKWY pUTTWV

BapuTtiKol GUAAEKTEC

e Xapaktnpilovtat amd omAo oxedlaouo,

KOTOLOKEUN] KoL AsLToupyia.

e NAeltoupyolv  Kuplwg wWC¢ ouoThpota

TPOEMEEEPYAOLOC AEPLWV PEVUUATWY YLa TNV

SLapéTpou

QTTOLAKPUVON HEYAANG

ocwHaTLOlWV.

Apxn Asttoupyiog
Aéplo  pevpa

ELOEPXETOL, ME

TOXUTNTA TIOU MELWVETOL KOTA

MAKOGC TNG ovuokeung (Aoyw

avénpéEvng SLapETpou )

Eigodog
aépa e
ouparidia

Iwpatidia pe peyalo peEyedog

kat Bapo¢ —=> EmiSpaon tng
Baputikig duvapng

— KaBapol
p— ]
Lawr,

|

I

x— ‘Egobog
e
—

H tayumra Tou
agplou pediiatog
au§dveral

H tnx(’rmm
T0U agplou
peduatog
Helaveral

Baputikn kabilnon

Napatipnon: Oco 1o Wikpn €lvat n taxlTNTA TOCO TIO PEYAAOG €lval 0 XpOVOG MAPAUOVAG TWV CWHATISWVY OTO ECWTEPLKO TNG
OUOKEUNG ME aMOTEAECHA TNV aUENON TOU TOCOCTOU TO OToio KaBWAaveL.




Enetepyaocio cwpaTiOLOKWY pUTTWV

BapuTIKOL GUAAEKTEC

* H amodoon pnopel va ptaoel Ewg Kat To 90% Otav N SLAPETPOC TV cwHATOlWY gival >

aro 50um.

* OL OUYKEVIPWOELC TWV OEPLWV PEVUATWYV OTNV €(0000 TWV OCUAAEKTWV TIPETEL va

Kupolivovtat petafl 1-100g/m?3 , mPoKeLEVOU VOl £XOULE LKAVOTIOLNTLKY amodoon.

* BOOLKA LELOVEKTAMOTOL:

- peyalog oykog BaAdpou Tou amatteital.

- TIOAU xapunAn amédoor toug yla cwpatidla SLopETPOU HUKPOTEPNC TWV 20um.




Enetepyaocio cwpaTiOLOKWY pUTTWV

KUKAWVEC

* KukAwkég Swatagelc mou meplAapPavouv €va KwVLKO
 "EE050Q KaBapou TUAMO OTO KATW MEPOC TOUG, OTIC OMOLEC TO QEPLO
pebpa e€avaykaletal o€ neplotpodkn Kivnon.

* Apyn Asttoupyloc:

EiooBog agpa __ H4|
Ue owpatita

.  To d¢optiopévo oe owpatidla pelpa  €LCEPXETOL
L, Zpa Tou EPATMTOUEVIKA QIO TO EMAVW UEPOC TOU KUKAwvA (UE
KUKA®VQ '

Tayutnteg 20-40 m/s)

L eioie Il.  EkteAei onmelpoeldn kivnon pe katevbuvon mpog tTa
KATW, AOYW TOU OXNHUOTOC TOU KUKAWvVA Kol TNG
dlevBuvonc kivnong otnv eicodo.

ke U l1l. MNP To TEAOG TOU KWVIKOU TUAMATOC TOU KUKAWVA TO
aEPLO avaoTPEPEL TNV TTPOG TA KATW OTELPOELSA TOU
TIOpELa Kol KLVELTOL MPOG TA MAVW OE L0 ECWTEPLKN
LULKPOTEPN OTIELPAL.

EEobog IV. To kaBoplopévo pevpa eEEPXETOL OO TO TIAVW HEPOC

l__l i e evoc owAfva (avixveutAc 8ivng) svw ta cwpatidia

D g€€pyovtal amo TO KATW MEPOC TOU KUKAWVO HEOW
EVOC aywyou



Enetepyaocio cwpaTiOLOKWY pUTTWV

KukAwveg

MrmopoUv va cUAEEOUV LKOVOTIOLNTIKA Ta OlwP. CWHATIdL e €0pog Stapétpou ano 10-200pum
(r.x. agpleg ekmoumec amnd Siepyaoiec Bpavong, dAeong, AswotplPfrg, Kookwviopotog, ¢Rpavong,
AVAUELENG KOKKWOWV UALKWY, CUCKEUOOLOG OTEPEWV UALKWYV OE Lopdr OKOVNG 1 KOKKWV K.aL.).

EVOELKTIKA, Ol AMOSOCELG TTOU ETILTUYXAVOVTOL ATO aMAoUG CUMBATIKOUG KUKAWVEG ival TNG TAEEWG
ToU 90% yla cwpatidta > 10um.

e MMAgoveKTnuoTA:

- MiKpO KOOTOC EYKATAOTOONG
- Amouocia KvnTwv THNUATWV (Tta omtola pBeipovTal Kot KATA CUVETELA TIPETEL va avTikabiotavtal)
- MeyaAn toug avtoxn o€ okANPEG ouvBnKeg Aettoupyilag (LeyAAeg OepUOKPATIEC, TOEIKA aEPLa, LEYAAEC

TLOPOXEG K.A.TL.)

* MeLloveEKTAMOTAL:

- XopnAég anodooelg (l61ka yia ta oAU Uikpn¢ Stapétpou owpatidia, <5um)

- YynAo kéotog Asttoupyiag (oxetiletal pe TN LEYAAN TTTWON TILEGNG TTOU Ttaipatnpeital)



Enetepyaocio cwpaTiOLOKWY pUTTWV

100 | YN ANg artodoong
SupBaTikol
7]°/o
S0 YWwnAang SuvaulkoTnrTag
1 1 o
o 10 20

d,, am

Awaypappa: Feviky oxéon thg anoddoong cUANOYAG EvavTtl Tou PeyEBOUC CwHATISI0U Yo KUKAWVEG



Enetepyaocio cwpaTiOLOKWY pUTTWV

HAektpootatika dbiAtpa

* MNpwtoxpnotponow)Onkav to 1928 yia tn S€opeuon TG UMTAUEVNC TEPPOC.

* AtlomoloUv tnv enidpacn evog nAektpootatikoU Tediov mAvw o€ Eva SLEPXOUEVO AEPLO
peVMA, OPTIOUEVO HE owpatidla, TPOKELUEVOU va eTitevxOel o SlaxwPLOUOC TwV

TEASUTOLWV.

* H bepyacia tou dtaxwplopol mepthapBavetl:

TN SLéEAeuon Tou aeplou PpeLATOC AVAESA OTA NAEKTPOSLA,

TOV LOVIOUO TOU aEpaQ,

™ $opTIoN TWV popiwv Kot cwpaTidlwy,

TN HETAKIvVNON Kol TEAOC TN GUAAOYNA TOU puTtavTikoU popTiou oTig avtiBeta GopTIOUEVES TTAAKEG



Enetepyaocio cwpaTiOLOKWY pUTTWV

Power supply
(+) =
t—» Gas exil
«— Collecting *®
electrode
<«— Discharge electrode
Gas inlet

HAektpootatika didtpa (Apxn Asttouvpylac)

YuvnBwc, xpnoLlpomoleital éva oteppatopopdo (corona)
apvnTLko edio poptionc.

H uvynAn apvntikiy taon (€éwg kat 100 kV) mou
epoappoletal  ovilet T  poOplal  TOU  aeplou,
dnuloupywvtac eAeVBepa NAEKTPOVLAL.

Ta nAekTpovia KUKAOPOPOUV TIPOG TIG YELWUEVEC TIAAKEG,
ouyKkpouovTal Kol TIPOooKOAAoUVTAL OTA NAEKTPOPVNTLKA
HopLla SNULOUPYWVTAC APVNTLKA LOvTA.

Aoyw ™G doptong tou mediov Ta APVNTIKA aUTA LOVTQ,
Katad TN Oldpkela TNG Klvnong Ttoug Mmopel va
OUYKPOUOTOUV HE HeYAAa owpatibia (>1um) ta omola
TEUVOUV TIC YPOAUHEC TOu Ttebilou Kal va To mopocUpouV
TPOC TIC oTaBep£C TTAAKeC Tou ESP.

EVAAAOQKTIKA TOL OPVNTLKA LOVIOL OUYKPOUOUEVA LE
ocwpoatidla oAU pkpn¢ dtapétpou <0.2um) pmopoulv va
TIPOKAAECOUV LOVIOUO TWV CWHATIWVY Ta omoia amo pova
TOuG KateuBuvovtal AOyw tou NAeKTplkoU medlou mpog
TLC TTAAKEC ToU ESP.




Eneéepyacia cwpatidiokwyv punwv

HAektpootatika diAtpa

* [MAeovektApara:

- Emttuyxdavovtal moAU uvPnAéc amodooelg mou (>99%) akopa Kol ylo UKpA cwpatidla
(<1uM), xwpic va uTtdpxeL LEYAAN TITWON TIiEONC

- enetepyalovrol pevpata pe peyain napoxn (Ewg kot Im3/s)

- peyAaAo BepUOKPAOLOKO EUPOC AELTOUPYLOC TOUG

* Melovektipota:
- Meyaho apxLkd KOoTOC eTEVOUONG
- MeydAog OYKOC TTOU QTTALLTELTOL YLOL TNV EYKATAOTOON
- EAaxwota meplBwpla yio petaBoAEg otic ouvOrkeg Asttoupylog
- g&aptnon tng anodoong Toug Ao TIC NAEKTPLKEC LOLOTNTEC TOU aEPLOU PEVUATOC
* ATOTEAOUV TEPLOCOTEPO OCUOKEVEC SeutepofabduLov kaBaplopol PEUUATWY TOL OTtola €XouV
NoNn anaAlayei (Le xprion amAwv cuokevwv ene€epyaciag) amod ocwpatidia peyaing StapEtpou

(>5um) kat xpnotpomoloUvTal KUPLwE yla TNV amopaKkpuvon okovng ano KALBAvVouc TOLUEVTOU
KOl LITTAPLEVN G TEPPOAC ATIO KOLUOTAPEC KOVIOPTOTIOLNUEVOU AvOpaKaL.



Enetepyacio cwpATIOLOKWY pUTTWYV

TakodblAtpa

* Oswpolvtal ano Touc 1o SLadeSoUEVOUC CUANEKTEG ALWPOUUEVWY CWHATLS LWV

AOYW TNG AIAOTNTAG TOUC KAl TwV TTOAU LKAVOTIOLNTLKWY ArodO0EwWV TOUC

e Xpnolpormolouvtal Kupilwg vyw tnv eneéepyoocia aeplwv pevpATWY TIOU
MPOKUTITOUV amo dlakivnon uAwkkwv, Bpavon, dleon, Aswotplfn) k.o. €lte wg
OUOKEUEC MPpWToRAaduLou eAéyxou elte w¢ SeutepoPAOuLOL CUAAEKTEC LETA ATTO

KUKAWVEC.

* [ tn ouykpAdTnon Twv cwpatdiwv xpnotpomnolovvtal upacpata ano dtadopa

UALKA OTtw¢ BapBakt, LoAAL,

EIKOVEG: XOpaAKINPLOTIKA TOU UDACUATOC
TIOU  XPNOLUOTIOlE(TalL O cakodATpa
(aplotepa) Kall QTELKOVLON €VOG

oakodAtpou (pe cvoTnua Kabaplopol Twv
dAtpwv) og Asttoupyia (de€la).




Enetepyaocio cwpaTiOLOKWY pUTTWV

TakodlAtpa

* Tevika, ot PUOLKEG LBLOTNTEG TwV UPaouatwy (avtoxn oe Bepuokpaocia, mieon k.a.) ka@opilouv TNV KataAAnAotnta
| OXL TOU XPNOLUOTIOLOUEVOU UAKOU 0€ SESOEVO OEPLO PEUMAL.
N.x. Yoaouoata pe Baon to BapPakt xpnolponowouvtal povo oe pevpata xopunAwv Beppokpaocwwv (<80°C) ot
avtibeon pe vdaouata amnod teflon ta onoia mapouaotalouv MOAU KaA avToxh Kol otaBepOTnTa AKOUO KOl OTOUC

200°C.

* Tevikni apxn Aswtoupyiag:

- Avapeoa amo TG lveg evog kabapol udACUATOC UTTAPXOUV SLakeva Twv 50-75 pum, ota omola alwpouvTal

Stadopa widla kot péoa ano ta onoia SLEPXETAL TO AEPLO PEVMAL.

- Ita mpwta deutepOAenta Asltoupyiag To PEYAAUTEPO UEPOG TwV owHaTSlwv SLépxetal and to ¢piltpo,

KaBwC To MAATOG TwV SLAKEVWV >> Ao TN SLAUETPO TWV CWHATO WV

- Me tnv napodo tou XpOovou, OA0 Kal LEYAAUTEPOG apLlOUOC cwHATSlwV cuyKpaTtoUvToL armo Ta widla (Léow
Slepyaowyv mpookpouonc, avaoyxeonc A kot Staxuong) = ZTadlakn HElwon TwV 0pwvV o€ ENMIMESA HIKPOTEPQL
TwV 5-10um =2 TeAKd, n anddoon tou cakdPAtpou pnopei va Pptdosl 6€ mocootd peyalvtepa Tov 99%

yla owpotidia €wg ko 1pm.



Enetepyaocio cwpaTiOLOKWY pUTTWV

TakopAtpa

Noapatipnon: AOyw tnG CUVEXOUEVNC HELWONG TWV TIOPWV TOU UPACUOTOC N TTWON TILEONG O €va

oaKOPLATPO YiveToL OAU HEYAAN LETA oo KATIOLO XpOVOo Asttoupylag

- Anawteital avayévvnon (1 aAAWC KaBaplopog) tou udpacpotog pe SLadopeG TEXVIKEG OL OTOLEC
kaBopilouv Kkal Tov TUTIO TOU CaKOPLATPOU.
BAOEL QUTWV TWV TEXVIKWV T oakoPLAtpa SLakpivovtal, we ENC:

- Tot oOKOPIATpaL HE PEUMA AVTIOETOU PONG, OMOU O KOOOPLOHOC YLVETAL PE TTApOXN a€pa

avTiBeTNG pong am' OtL N por Twv enefepyalOUEVWV AEPLWV.
- 1o cakopAtpa dovnong, Orou o KABAPLOPOG TTPOYUATOTIOLETAL e SOVNON Tou UPACTUATOC

- to oakOpWAtpa SAvnong HeE aépa, OMou O KaBOPLOHOC yivetal pe tautoxpovn dovnon Kot

TIAPOXN AEPA UTIO TILEDN K.QL.



Enetepyaocio cwpaTiOLOKWY pUTTWV

TakodblAtpa

* [MAeoveKTAUOTO:

- HeyaAn kot g€aodallopévn amodoon ylo cwpatidla UkpAs SLapEtpou (Ewg Kal
1um),

- KaAn Aettoupyia yia peydAo eVpog cwpatdiwv
- Ikavormountikn dlaxeiplon PEYOAWY TTOPOXWV AEPLWV PEVUUATWV

 MeloveKkTnUATO:
- MeyadAn ntwon mieong

- XaunAn avOesktikotnTa 0 Ogppokpacia Kol TOEKA XNHULKA (n omola aufdavel TLC
mBavotnteg avadAetnc tou vpaopatog)

- Mewwpéveg amodooelg yla peUUATA LE LEYAAO TTOCOCTO UYPOCLOC
- MeyaAn emudpavela ToU amalteital yla TNV EYKATAoTAoN TG CUOKEUNG.



Enetepyaocio cwpaTiOLOKWY pUTTWV

NAuvTPLOEC

* JUOKEUEC UYPNG OUAAOYAC yla KOTvouG, OMiXANn Kal alwpoupeva cwpotidla mou
TIPOEPYOVTOL KUPplwg amo amoteppwtnpeg, KAPAvoug kavong, Olepyacieg Tmou

AapBavouv xwpa otn XNULKNA Blopnxavia K.a

* H ouAloyn Twv cwpatidiwy mpaypatomnoleital pe KATAAANAN emadr) TOUG LE Eval UYPO

KaBapliopevo asplo

(ouvnBwc vepod). Fsspiyo

suBuvypduuLong

4

Keviplkog SlaxwploTikog Sickog -
Kuplog aywyog YyeEkaopuol —

E@arnrtopevikng
csicodog aspiou

MeTa8AnTo
£Aacpa lcodou

Eicodoqg
PUTIaAoEvVOoU
aspiocu

"EEodog Eicodog
vepold veEpOU




Enetepyaocio cwpaTiOLOKWY pUTTWV

NAvvtpidec ( Apxn Asttoupyioc)

—_—

* To aéplo pelUA ELOEPXETAL OTN CUOKEUN GUAAOYNG

QIO TO KATW MEPOC PE KATELBUVON MPOG TA TTAVW.

* JTO E0WTEPLKO TNG CUOKEUNG ELOEPXETAL LYPO (UTO
nopdn otayovidiwv pkpng Stapétpou) to omoio
OloxeteveTal PE OMOLOMOPPN KATAVOUN TIPOG Ta

KATW.

—

» H olykpouon Twv cwpattdiwy HE TIG OTAYOVEG TOU
UypoU Kal n oUAAoynl Toug yivetal HEOW €VOG

HNXoVLIoHoU adpaveLaKnE TPOCKPOUONG.

» AMN\OL unxaviopol ya tTn cuAAoyn Twv cwHATS WV
nepthapfavouv Sladopeg Slepyaoiec Siaxuvong
TIOU OTOOKOTIOUV QTOPAKpUVON OCwHATWOlwY HE

SlapeTpo pkpotepn Twv 0.1um

£fodoc agpiov
pedparoc

WPEKATUOC
agpiou pedpaToc

" eigodoc agpiou
pelparoc



Enetepyaocio cwpaTiOLOKWY pUTTWV

* Ta otayovidla €xouv Katd Kovova TETola SLAUETPO WOTE:

1. va BeAtiotonoleital n emadr Ye Ta cwpatidia MAuvtpideg

2. va SleukoAUVETOL O SLAXWPLOUOG TOUC OO TO AEPLO PEV AL,

* Q¢ &k ToUTOU, OL TTAUVTPLOEC avaAoya HE TO HUNXAVIOMO emadnc Twv cwpatdlwy pE To
uypo, Xxwpilovtal oe:

- AnMAEG OUOKEVEG pe OaAapo Yekaopol: o GOPTIOHEVOC HE owpoTidla agpag
OlEpXETAL HEOW €VOG KUKALKOU 11 opBoywviou BaAdpou kol Epxetal oe emadrn HE
otayovidla vypou mou mapdyovtal ano akpoduvola Pekaopov (Vfabuog anodoonc
90% yLo cwpatidlo >8um)

- NAvuvtpidec mouv ouvdualouv OaAdpou¢ YPeKAOHOU HME KUKAWVA: OUOCLOOTLKA
aflomololv TIC OLOTNTEC KAl TNV LKAVOTNTO TWV KUKAWVWV ylot ocuAloyn
cwpatidlakol ¢optiou TOUTOXpPOVO HE TNV €mMadn TwV OowHATWOiwv HE TO
XPNOLUOTIOLOULEVO LYPO.

- NAuvtpideg Venturi: BeAtioTomoleitaol N OXETIKA TaxUTNTO UETAEU TOU oTayovidiou
TOU UYpoU KOl TWV OLWPOUUEVWYV OwHaTOlwy, n omoila amoteAel ONUOVILKN
TIOPAUETPOC YLa TNV armodoon cUAAOYAG.



Enetepyaocio cwpaTiOLOKWY pUTTWV

MAceoveKkTRpaTOL: MAuvtpideg

e EueAiia otn Slaxeiplton eVPAEKTWY KOl EKPNKTIKWV PEUUATWY,

* |kavotnta ya armoppodnon Kot GUAAOYH TNG OKOVNG O€ pLo LOVo povada,
e Aloxeiplon kavoaepiwv pe HeYAAa MOcooTA vypaciag,

* adpavoroinon SLaPPWTIKWY UALKWY HECA OTN CUCKEUN

* Awadopomnoiion tng amodoonc avaloya LE TNV MEPLTTWON
MelovekTipata:

* MeydAn nmtwon mieong 000 auéAvel N MTOAUTIAOKOTNTO TNG CUCKEUNC,

e Avaykn ylo KaBapLlopo f avtkataotaon Twv akpodpuciwy,

* Qoawopeva SLABpwong Twv TUNUATWY TNG CUOKEUNC, ME TIOaVOTNTA EKPONC
vepou

* AUénon tng amattovpevng damavng ywa tnv enegepyacia tng Aaonng (vypo +
ocwpatidla) mou cuUAAEyETAL Ao TN TTALVTPLOA



Enetepyaoia agpltwv punwyv

« Aépla pevpata e£660ou (Stadopwv Stepyactwv) = MEeYAAEC GUYKEVTIPWOELG
OLEPLWV EVWOEWV (ETILKIVOUVEC yLla ToV AvOpwTto Kal AAAOUG {WVTEC OPYOVLIOUOUC

T.X. (wa, puta).

* Exkmopmnég agpiwv evwoewv onwg (CO,), (NOx), (SOx), ( VOCs) k.a. oxetilovral pe
dalvopeva omwe auto tou Beppoknmiov, n 6§wvn Bpoxn, N TPUMa touv 6lovtog,

KALLOTIKEG AAAQYEG.

JUVETIWC, 0 EAEYXOC TWV ETIKIVOUVWV aEPLWV EVWOEWV TTOU EKAUOVTOL OTTO:
OTATIKEC (Blopnxavia, povadeg mapaywyng eVEPYELOC K.0..)

KwnTég (autokivnta, péoa pollkng Letadopag K.a.)

TINYEC EKTIOUMAC KaOloTATOL ETULTOKTLKOG.




Enetepyaoia agpltwv punwyv

EAAnVIKA & “ Auotnpd OpLa TWV ETMITPEMOUEVWV
Evpwnaiki vopoBeoia EKTIOUMIWV OTO EPLBAAAOV

% Xpion Swotdewv eléyyou  Twv
ETUKIVOUVWV aeplwV EVWOEWV

H emdoyn tng kataAAnAotepnc pebodou yla tov EAeyxo TwV aepiwv ekmopnwyv kabopiletatl
Qo OPAYOVTEC OTIWC :

- OLXNIKEG Kot PUOLKEG LOLOTNTEG TWV OEPLWV PUTIWV

- Hmapoxn tou agpiov pevpatog

- Ol OUYKEVTPWOELC TWV EVWOEWV OTO AEPLO PEUOL

- H 0€on kal to €idog tng mnyn¢ (kvnti | akivntn)

- Hunapyxouoca vopoBeoia oxeTIKA LLE TOL EMUITPETTA OPLOL EKTTOMUTTINAG

- To KOOTOG KATALOKEVNG, AELTOUPYLAG KOl CUVTAPNONG TNG CUCKEUNG EAEYXOU




Enetepyaoia agpltwv punwyv

* JE YEVIKEC YPOMUUEC oL pEBOSOL TTOU XPNOLUOTIOLOUVTOL YL TOV E€AEYXO KAl TNV
eneéepyaoiao agplwv evwoewv eival:

* nnpocpodnon, npoopédnon

AT

* n anoppédnon, alh

* 1 GUMITUKVWON,
* n Kavon (kotaAuTtikg A {N KOTAAUTLKY

* Ko n BloAoywkny amnotkodopnon.

Kavadu ssds g rawouse fipes VOC.



Enetepyaoia agpiwv punwv-Npoocpodpnon

Mpocpodnon

* H Olepyaocia meplhapPavel v enadn evoc aepiou .. O .Q..

Phase gaz

PEVUATOC UE EVa KATAAANAO TTOPWOEC OTEPEOD. ) ® ® @ e
(hquude)
* JKOTMOG : OL OVETIOUUNTEC OEPLEC EVWOELC OTO pelUA va SN Enafced

ouykpatnOouv nmavw otnv €NLPAVELA TOU OTEPEOU HLECW f///’////////// /’,7// )

Surfate d’un pore
PUOLKNG 1N XNULKAG pOPNONG

* Anatteitot KatdAANAn enthoyn tov mpoopoPpnTKoU HEcOU
KOl TOU XPOvou enadn¢ ToU HE TO AEPLO PEVMA YLl TNV
enitevén peydAwv amodoocswv (: dnAadn ouykpdtnon
HEYAAOU TTOCOOTOU TOU OEPLOU TIOU HaG evdladeEpel va
QTIOLOKPUVOULIE)

* Mrmopel va emiteuyxBel Kal N oVAKTNON TTTNTKWV SLAAUTWV

OnMw¢ to BevioAlo, n aBavoAn, to TpyAwpoeBuAaivio, To
dpéov K.a.



Enetepyaoia agpiwv punwv-Npoocpodpnon

H Siepyaoia nmpoopodnong dtakpivetal oe GuoLKr Kol XNULKA - 2 pnxaviopol

Puowkn Npoopddnon (Mpoopodnon van der Waals):

* 000evrC SEOUOC TOU LOPLOU TOU QEPLOU UE TO OTEPED — Ol OUVAUELC
NAekTpooTATIKES (Suvapelg van der Waals)

* avtiotpentn diepyaoia (pe O€ppavon N Lelwon TG tieong)

» g€wOepun-aneievBepwvetal Beppotnta (~ 0,1 kcal/mole)

Xnpewoppodnon (m.x. petatpornn SO, oe SO, o€ evepyod avBpaka, mpoopodnon
H,S o€ ofeidia Fe) :

* XNULKA ouvdeon He aviidpaon (UTIAPXEL TIPAYHATLKOC XNULKOC SE0UOG)
* un-avtlotpemnth Slepyaoia

* oxupa eEwBepun Stepyaocia (~ 10 kcal/mole) [~idlec Bepuotnteg pe
avtdpaoeL(]



Enetepyaoia agpiwv punwv-Npoocpodpnon

* H wavotnta €veg otepeol va AELTOUPYNOEL WG
100 KAAOC MPoopodNTAC yLa EVOL CUYKEKPLUEVO OEPLO
QTELKOVIZETOL ATTO YLOL LOOOEPO KAUTTUAN
| Il 25
Xu{pvnsTIKOTnTﬂ il LA41T]] - e KaBe onueio otnv kaumUAn beixvelr  tnv
a puKuJ "‘" If.ﬂl 14 14 ’ 14
Boog % | LB el MoooTNTA AEPLOVU MOU UnopEi va npocpodnOei
| - , , , , ,
L ava povada palag tou mpoopodntn (: o sedopévn
4
10 Bepuokpoaoia Kol CUYKEVTPWAON TOU aEPiOU pEUHATOC).
;J
=
MNa mapASELYUA (BA. oxina)
H xwpnTkotnta TOU €vepyolu aAvBpaka yla
0.0001 0.001 001 01 1 Xwen d Py P Y
Mepikn miean, psia ToAoUOALO ot mieon 0.15psia kot Beppokpoaocia
lo6Bepueg podnong yla To ToAoUOALo (mpocapuoyn amno ) )
EPA-81/05, oe. 18-9). 25°C elvai Lon pe 40%.



Enetepyaoia agpiwv punwv-Npoocpodpnon

lMpoocpo@nTiKa UECH ELVOL:

o] EVEPVC')C dvepou(aq (yla TNV ammopdkpuvon pn TOALKWY

OPYOVLKWV XNULKWV EVWOEWV,T.X. UudpoyovavBpakeg, OLaAUTEG,

OOLLEG)

- Nn GAOL'JMI.VG (v-A|ZO3, Xpnolpomoleital kupiwg ywa Enpavon
agpiwv)

- 0 Bwéitng,

- n silica gel (mopwdén¢ popdn oteldiov tou TMupttiov
SiOz = XpnoLllomoLeiTal yla tnv omoudeu

agpla pevpata pe XapnAd enineda vypaoiofes®

PR - oplopévol edAiBot

_SiLica
GEL 1




Enetepyaoia agpiwv punwv-Npoocpodpnon

Adsorption Processes and Type of Adsorbent

Adsorbent

Activated Activated Silica Molecular

Substance to Be Removed Carbon Alumna Gel Sieves

Odors X

il X X X X

Hvydrocarbons X X x

Fluorocarbons X X

Chlorinated hydrocarbons X x

Organic sulfur

Compounds x x x

Solvents X

Moisture X X X

Cooraon EowTepixd mopwiee 'II'I'l..l|v:"|».|'|='||'rl!l;|'n:|il EiSinf Eamnpﬁvsm
% Enpold Kg/m m-/Kg

Apyihog 30 5&60-880 0.1-0.3
Ahlolunva 30-40 T20-880 0.2/03
BwEiTRc 30-40 T20-880 02/03
OoTeavEpasac B0-55 640 0.1
AvBparec 595-T5 160-480 06-14
Langnmixn yn 50-55 AR0-G40 0.13-0.25
OEeifio manpou 22 1440 Q.02
Maywroa 75 400 0.2
Silica gel 70 400 0.3z




Enetepyaoio agpltwv punwv-Anoppodnon

* Amoppodnon: n emAeKTIK peTadopd HlOC aEplog ouoiag (amoppodrioluo
HEoo-absorbate ) solute) amod éva agplo pevpa oe €va vypo (amoppodntiko

HEoO - absorbent), Kuplwg vepo, e to omolo Bploketal o emadn.

* Baoiletal otnv Kotd mpotiptnon SLAAUTOTNTA EVOC AEPLOU OE €V CUYKEKPLUEVO

UypPO Kal armoteAel Slepyaoia petadopac pnalog.

* Avadépetal Kal ws KabapLlopog n ékmAucn aepiov (gas scrubbing)

Epapuoysc

* AvAaKtnon appwviag otn Blopnxavio AUtaopuatwy

e Amnopdakpuvon HF amo ta anagpla tou ¢olpvou UAAOU
* ‘EAeyxog SO, oo nmnyEg kavong

e Avaktnon StoAutwy (HeBavoAn, aketovn)

* ‘EAeyxoc oopwv.




Enetepyaoio agpltwv punwv-Anoppodnon

agpia gaon uypn paon
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* H Siepyaoia mepthappavet:

- Awdyxuon ¢ ouciag amo tnv agpla paon HEow TG Slemidpavelag agpiov-vypou

Kal T Slaomopd tng otnv vypn daon.

- Mrmopel va mpaypatonoLeital Kat xnuwkn avtidpoon oto vypo.



Enetepyaoio agpltwv punwv-Anoppodnon

H StaAvtotnta svog aepiou eival moAu

ONMUOVTLKN TIOPAETPOC TTOU EMNPEALEL TO -
pubuod petadopag palag NG Evwong = _
npoc to StalvTn. gu ]
* H SlaAutotnta eivat cuvdptnon kupiwg 2 i
NG Oeppokpaciag (kat Awyotepo NG 8 ]
niieonc) E i
e Kown péBodoc avaluong twv dedopevwy i
StaAutotnTac €lval  Tto  Slaypoppa m'ﬂz .a..alua M'm M'M
lGOpponiaq x, mole fraction of SO2 in water

° Kd‘[w a'r[é OplO'IJ.E’VEC O'UVGI’I] KEC I.O'Xl’JEl. 0] Figure 11-1.  Equilibrium lines for SO; - H:0 systems at
' various temperatures
VOJOG TOou Henry:
p=HxRy=H'X
X= KAdopa palag tou puTou otnv uyph GAcn o LooppoTtia He TNV aEpta ddon

y= KAdopa palog otnv agpla pdaon

i=isiLKi' T[ieoi H kot H oraesiéi Henri



Enetepyaoio agpltwv pUNWV-ZUUITUKVWON

* Jupmukvwon: n dlepyaocio Katd tnv omoia xpnolpormnoleital éva vypo YPuéng
(ouvnBwc To VEPO) TPOKELUEVOU VO CUUTTUKVWOOUV Ol OTHOL CUYKEKPLUEVWV
AEPLWV PUTIWV.

* OL OUMITUKVWTEC XPNOLUOTIOLOUVTOL EMioNG KOL WC OUOKEUEC aAVAKTNONG
SLaAUTWV.

* Hamodoon Twv GUUNUKVWTWYV £ivol apketd uPnAn kot e€aptatal amo :

TOoV PO Ko tn puon TwV PUTNWV TIOU TIPETIEL VO CUTTIUKVWBOOoUV,

Tn Ogppokpacia oTnV omoia AUTOL CUNTTUKVWVOVTOL,

TO HEYEDOC TWV EYKATACTACEWV CUUTUKVWONG,

TNV erthoyn tou YPuKTIKOU HESOU Kal

TNV mapoxn kat Oeppokpacia Tou AépPLou PEUUATOG.



Enetepyaoio agpltwv pUNWV-ZUUITUKVWON

¢ Ol GUMITUKVWTEG :

- AmoteloUV OUOKEUEC TpPoOemeepyaciog aegpiwv amoBfAnTtwv

(ONUAVTIKO €GV T CUUTUKVWOLMO CUOTOTIKA £XOUV OLKOVOMLKN oafla kol pmopouv va
gMavaxpnoLponotnbouv)

- Xpnowuomnoiwouvtatl cuxvad ylo TV OTNMOMAKPUVON OUCTOTIKWV WE
StaBpwtikn 6paon.

- Mewvouv ONUOVTIKA TOV OYKO TWV OAMAEPLWV TIOU OTaltouv
NMEPALTEPW eMetepyaoia.

TEAOG, N TAELOVOTNTA TWV OCUMMUKVWIWV edapuolel tn Olepyaocia

CUUMUKVWONC UE Helwon NG Beppokpacio TwV amaepiwy (kupiwe yia Adyouc
OLKOVOULKOUG ULOIC KOl QTAUTEITAL UEYAAUTEPN EVEPYELL YIla TNV auénon tnc mieonc 000 Kol Lo
Aoyouc aopaleiac).



Enetepyaoia agpltwv punwv-Kavon

* Kavon: AlOTeEAEOHATLKN TEXVOAOYLO OVTILETWTILONG ETILKIVOUVWVY OLEPLWV EVWOEWV Kol

TOUTOXPOVA LA OTTO TLG KOTOLOTPETITLKEC HeBoddouc.

» Tehkd mpoidvta (mAApng kavon) > CO, kat H,0, ta omola ekmepmovtal oTnNV

atpuoodatpa.

* JTNV KaUGK, OPYOVLKEC EVWOELG  (kat oe pkpdtepo Pabuds avépyaves) KOLLYOVTOL LLE TIEPLOOELO AEPQ

- Eite o€ KAeLoTOUG QAVTIOPAOTHPEG HE XPHON N OXL KATAAUTIKWVY CUCTHUATWV*

- &lte otnv Kopudn Kapwvadwv pe xprnon pAoyag (mupootl).

*Otav n kKawon aEPLlwV EVWOEWV TIPAYUATOTIOLEITOL XWPLE TN XPNON KATAAUTIKWV CUCTNUATWY, O XWPOC LECA OTOV

ornoio AapBavel ywpa n avtidpaon ovoualeTal LETAKAUOTAPOLG.



Enetepyaoia agpltwv punwv-Kavon

eicodog aepa’ eicodoc atpa
UE puTOUG 3 pe pUTTOUC
/L
= =
{
- - .
: b e 100 4750 e€0Bog V=g . e€odog
KauorT a e o @5 -5 ¢ 4 750 « 00 X -
I :c kaBapou . - . 3 e
. e agpa
” atpa (

‘ i 1\ r
~ KaraAutng 2 z
eioodocg agpa

ciooﬁbg agpa BEQUROUS
ye puUToUS

ATTELKOVLON KOl oUVBAKEC Asltoupylag KATAAUTIKOU peTatpomeEa (aplotepd), LETAKAVOTAPO
(LEon) ko tupooL (6e€la).




Enetepyaoia agpltwv punwv-Kavon

Napdyovteg o ennpealouv TtV Kavon

Figure 11.2 s # o
Coteved Efscs of Temperalure and Time on Rale of Polutant Oxidation MARpNG kaion Twv punwv

/] I o

$ * Beppokpaocia ™ng ylO OPYOVIKEGC EVWOELC
g t dAoyag > 700-800°C, TIOU TIEPLEXOUV OaAoyova
3 f * XpOvog TOPAHOVAG (T.x. TOo YAwpLo):

2 OoTOV UETAKOAUOTHPO > * n Oeppokpacio TOU
g == ! 1s. arotteitot = 1100 -
g 1200 °C

*  XpOvog MapPAHOVAG >

___/ AN | ) |

B o0 00 1m0 140 160 10 200 \
iereasng Temperalue ZNMUOVTIKO MELOVEKTAMATO TWV UETOKOUOTAPWV: N uPnAnf
Sonce Buricom e O Ar Pudon Engmewing Merssd, 1102, Regrled wih pemascnof ki Wiey 850w . OOLTEALVIN EVEPYELALG YLl TN Slatpnon tng dAOyag o€ LEYAAES
BepUoKpAOiEC.



Enetepyaoia agpltwv punwv-Kavon

* [lePLEKTIKOTNTO TWV AEPLWV PEVUATWY PE avBpakoUXeG, BeloUxeC Kol al{WTOUXEC

EVWOELC 2 Alwpoupevwy cwpatdiwv, CO (Aoyw atelouc kavong) NOx ko SOX.

» Amnatteital n xprion BondnTtikwv cUCKEUWV OMWCE TTAUVTPLOEC Kal cakoPpATpa ol

omoleg kaAouvtal va emeEepyaoTtolV Ta POoIOvVTa EVOC LETAKAUOTAPA.

» Emiong, n xpnon ouotnuatwv omotopng Yuéng twv oeplwv HETA TOUG

UETOKOUOTAPEG €lvaol OUXVA ETLTAKTIKA ylo TNV amoduyr OXNUATIOUOU

Sto&vwv.




Enetepyaoia agpltwv punwv-Kavon

* T[IpOKELUEVOU VO LELWOOUUE TO QTIOULTOUUEVO EVEPYELOKO KOOTOC QAN
Kal vo eAéyéoupe tn Olepyacia tNG kKavong, ML EVAAAOKTLKA OTN
XPAON TWV HETOKAUOTAPWV TEXVOAoyla €lval n xprion KATAAUTIKWV
LETOTPOTIEWV.

KataAutikn ofeidwon

* O kotoAUTNG elval plo évwon (3 otowelo) mou emtayxUvel pia
avtidpaon xwplic va udlotatat o i6Log povipeg aAAayEC.

* Melwwvel tnv anattoVpevn Bepuokpaocia katd skatovtadeg Babuoug
KOLL TOV QTALToU LEVO XWPO.

* Ogppokpaocia ano to Balauo kavong: 220-550°C.

* H amodoon efoptatat amd TG WOLOTNTEG TOU KATAAUTn, TN
Bepuokpaaoia Aettoupylag, TNV ToXUTNTA TOU PEVUATOG.

*  Amnodooelg >95% kal ocuxva >99%.

*  KataAUtng: euyeveg PETaANo evamoteBelpévo o dopéa adoupivag
ELOLKO KEPAULKO UALKO.
* MNeploplopot:

- EvaloBntn OuOKEUl Of QPKETA UEYOAN OCUYKEVIPWON
owpaTdlwyv

- Ntwon mnieong

Emission | source
Preheator\ /Cal alyst bed s
-D.lem’emary air
ue —y
Stack
Combustion ~ Combustion Heat lexchanger
air chamber Flue gas

treatment



Enetepyaoia agpltwv punwv-Kavon

MAcovekTnUaTa TNe KATAAUTIKIC OF MewvekTrpata e KATaAAUTIKAC O

axcon ue ™ Bepuwkr] of £ Bwan ax£on pe tn Bcpuwn of eldwon

¢ XaunhoTepn KOTOWIALOT KALDTpoU “ YynhoTepo wooTOg apXIKAg eMEVBUTNG

% MapnkoTeprn Beppokpaoia AsiToupyiac ¢ AnhnTngiaon A amevepyomeinan

% Xopnheg §j HETRIEG ATMAITAOLIG POVIIOTIC xaTakiTn

Y Menwpivog kivBUvor pwTigg “  Ta peyaha owpartidia (Kar o1 uypEg
grayovec) Sa mpemwe apxika va
amopakpuBodw

TlpopAquara avayevvnong Touw KarahlTn




Enetepyaoia agpltwv punwv-Kavon

Ocpumog peranauatnpag VOC.

KaraAuTikog peTanauompag VOC.




Eneéepyaoio agplwv pumtwv-BloAoyikn

oowkodopnon

* BuoAoyikrl amolkodounon: Ixetka "vea' texvoloyla eAEyxou Kauvoaepiwv n ormola
Baoiletal otn xprion BLOAOYLKA EVEPYWV UALKWV yLa TNV AITOLKOSOUNCN OEPLWV PUTIWV.

* Asttoupyia: AapBavouv xwpo BLOXNUKEC OVTIOPACELC HLKPOOPYAVIOUWY KOTA TN
Slapkela Twv omolwv Bloarmoltkodopouvtal KUPLWE OPYAVIKEG AEPLEG EVWOELG™.

Edsaurny O Oy YoQ e ‘I = - Gy > R Y ‘:t c A Moo Ssaldoryixoed
> eiATou

YipoogiSTivoe

nisypc

Enin=5a =5&pouc

I MAoaoTecry gicrwasoT

EicodSog pummoopsEvoes ecpa
Ay y g roOaTaOvoRar F A My acs Oy an e rtAescnes

ANOSETEUTROC AYWYOS OrpayyiopuufTray

10" - 20" x 30 SO =Aiwvn (T yp)

*OpPYaVIKEG AEPLEC EVWOELG = Tpodn N TINYN EVEPYELOC YlA TOUG HLKPOOPYAVIOUOUG Kol
HLETATPEMOVTOL HECO amo BloxnuUikeg dlepyaoiec oe apfAafn npoiovta HeETABOALOUOU OTIWC
(CO,) ka (H,0).



Enetepyaoio agpltwv puntwv-BloAoyikn

oowkodopnon

* Blohoywka  didtpa: ypnolgomolouvtal  ywo TNV OVTLUETWILON

EUSLAAUTWY OPYOVIKWV XNUKWV EVWOEWV, ME ULKPO HOPLOKO BApoc

(T.x. aAkOOAEG, aAdeUdEG, KETOVEG Kal SLadopeg evwoelg onwg udpobeto (H,S) kat appwvia (NH,) ) .

e Amtolkodounon VAOTIOLE(TAL OTAV TO AEPLO PEVMA EPXETAL OE enaidn UE

£€va uypo mnov Bpioketal oe KUKAodopia i HE pa vypn KAivn pEoa otnv
ortoia StaPLel evac vy ¢ MANOUVOUOC HIKpoopyavicpwV (Blopala).

* Katnyoplomoinon: BAocslL Tou TPOMOU TOU KIVELTAL TO VEPO KOl N

Blopalo 0To EOWTEPLKO TWV BLoA. PiAtpwv



Eneéepyacia aspltwv pumtwv-BloAoyikn

ortolkodopnon

Kpitnpia oyedltaououv BioAoyikwyv QIATowV:

N CUYKEVTIPWON KoL TO EL60¢ TWV PUNWV TOU aEpiov pelATOC,

N mMooodTNTA TOU HKpoBLakou mAnbuopuoy,

0 XPOVOG MAPOAHOVAG TOU agpa oto diAtpo

Kabw¢ emiong kal mapdyoviec onwc to pH, n vypaocia, n

Oeppokpaoia K.o.




Eneéepyacia aspltwv pumtwv-BloAoyikn

ortolkodopnon

BloAoyikad diAtpa
MelovekTnuora
*  Mewpgvn anodoon yla agpla pevpato
NAgoveKTApaT VPNAWV CUYKEVTPWOEWYV o€ pUTIOUG,

e Xaunhéc  EKTOUMEC  TIOPATIPOIOVTWY * 0 HEYAAOG OYKOG TtOU KataAapufdavouy,
d1t00c CO Kot NOX, * QVvAYKNn yla Ouvexn TapakoAoudnon
* AMAEC EYKATAOTAOELC TIOU OTTOLTOUVTOL TAPALETPWY OTtwG N Lypaoia
yla T AetToupyia Toug * TENOG TO TEXVIKA TPOPAApOTA  TIOU
« XoaunAd  kdOTOC  KATAOKEUAG  Kal QPKETEG POPEG epdavitoval kat exouv

, va KAVOUV HE TNV €vtovn avamtuén
Aeltoupyiag

Blopadac, to dppalipo amnd cwpatdlakn

UAN K.Q
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Napadsiypata epapproywv Ko

evdedelypevwv peBodwv enetepyaoiog

. . MEBoBog

TapaBerypa spappoyns emek .

Atpoi (pali pe Try amopdrpuLan Twv GwWpoUPEvwyY Twparidiuy) TThuvTpidec

o Amoparpuvan kol avartnon Tg appwviag (MHz) arny fepnyavia Amaeoparuwy ZugThpara
» Amoparpuvan ulpopBopiou (HF) amé amagpa wodpvwy mopaywyic yuahkiod OTOpE 0 POTC

» ‘Eheyyog Teu Siofaidiov Tou Beiou (50;) amd myeg kadeng

o Avarrnon vlaroliabumiy oumwy (Saklimeg) dmwg eivan n axerovny (CHRCOCH;)
wan n peSukien ahrookn (CH;OH)

¢ Eleyyog oopnpwy aepiwy Tou skmEpmovTal amo Mepyemes TRENS o Propnxavieg
mapaywyrc vitpikod (HNO3), Senrkod (HeS04) wan vlpoyhwpimod (HCT) ofEog

» Amoppopnan Sofeidiov Tou Geiou (50;) pe alwakira Swahipara mou TEMEXOUV
apHevia, agives Kol Senkd waTpio

» Amoppopnan Sk esdiov Tou alwrou (NO;) pe SiakdpaTa oupiag

o Amoparpueon Jofeidiov Tou avOpawa [(00:) pe Hiabuvpa wipofeidiou Tou

aofeaTiow

o Amoparpuson ywiwpiou (). vdpoyhwpiow (HOY war udpopBopiou (HF) pe vepa

= Amoppopnon of nawy aspiwy amo akkahika Sakopara Fuotnpara

* Amoppopnon copnpwy gegiwy o8 of eifwrika SiahipaTa ¥R

* Amoppopnon Siofeidiov Tou avBpara (C0:) km vdpoBeiov (H:3) o Siakipara | swnoyupivng
apivng aTOPEO PTG
AVIRTNON TpoopoPnRuewery SUTWY, aruwy, TTRTIRwY Sabuoparwy omes bevlofo, | Zuomnpara
mavohn, TpixAwpoaiBuvAivio, gpEov K. TOOTEO QoG

Evepyoc aholpiva: Lnpavon aspiwy peupdTwy Kal avdrTRon diahsparun

Silica gel: mpoopdpnon opyavmwy | avopyovwy ToAKWY popiwy poivo aTav dev
UTTapEEl UypaTia

Evepyoc avlparag: mMpoopignor cpyaviELY ¥RHIKWY ewsoswy avefdpThTa Thg

_ Omapinc f ox aTpy Kal Uypadiag .




Napadsiypata epapproywv Ko

evdedelypevwv peBodwv enetepyaoiog

® ATTOodEE QU Ory GEQILY PUTIW KAl Ty EUOTRRaTa
* AVaERTIRoT] SIEAUDETWY FOl ET PULUTI KL OTRG
# ATOEIREDLSTTy CUMTUEVIAOILLY JUSTaTIKWY, 1DIgiTepa  &dv  EX0UY HOmoid

OIFOYOUIKE GG KOl PrTopoUy W & TIOnaa iy po ool

s ATopdaKgureary TUSTATIRWYS TTow gmmopel wa exouy diabpwrikyg dpdaorn ko ewdExeTom
wa KOTEOT@EWPoUny PEpr ToU ¥ pomoisOpevow e ommiouod

s Meiwor Tou OyRoU T aTmacpion

s Wokn Twrw aEpiary Uy Kan ampiary

o (¢ ouoxeveg MposWeL epyooiag amaspiwwy
Kobon vipoyovavOpdrwy (HAC) wm vdpdBeiow (HF) mow wepiiyovrar ornBuwg | TTupooi
o amagpia Jiukorgiu
ATTOpaKpLROr OpyVaYIEWY RGl  Gpyavy  aspity, arpey, aaepoupevady | Zoornpara
WpaTIdiwy, ITTRTIKWY OEgdviKwy  EVIWTEWY, PuWTOoXMUIKG SoaoTisy TTATIKWY | Suearys

OPVEVIEWY ERIKWY EVINFEwY, ¥ Awplwpevwy uipoyoeavparwy, Toikwy gruikwy | sadkong
EVLMTSWY, OSOURoWY  XPIKEY  SwlhIoswny IO cRWEPTmowTal owerBuwars amod
TUTMOYOESIEG MeoThpia, ywpows bopric smgavenuy [aurosrenTwy, TTITSAay Koal)

* ATTOAKDUOTy CPYVOVIFWY KOl @VGEgavey aspiuny, GTEWY, ogngdviEwy aiwpoopevey | Kadon o
owpandiwy, whwpiwpiewy odpoyovaebpakwy, Sicfoifior Tou Geiocw, wTTIKWY | KaToArTiEolg
OpVaEVIELY NAUIEWY svieoswy, Siofnvwe, Siabomwy, amoegiwy amd TRy ofeidwon | pEToTpomEIG
TRS OEpaATow 6 Oimd JoVASES TWAp@yPWryne ERQRETIEWY Kl @oppeaba &R nG,
vdpoBeiou, of erdiww Tow alwTouw

» Emefepyoomia Twy EXTEUITOUEWVLLY KOUWNIES MUY ONS WRXOVES SOWTSpIKGEG KOPITS O
OUTSEIVEI TGO Kdl PETE UL IKAS WETOPopTc

o ElidAuTeEs opyavIKES XEMAUIKES EWWMEIC PE MKEpd popiakd Bapog omwg on | BuogikTpa

aghrodAEs, O GASELDES Kal O KETOWVES

Y¥WipoDeio

® Apnareia
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