YMOYPIEIO MNMAIAEIAZ, OPHZKEYMATQN KAI AGAHTIZMOY
INZTITOYTO EKMNAIAEYTIKHZ MOAITIKHZ

Newvidag Nopdtog Kwvotavtivog Autpag

WY=H - KAIMATIZMOZXZ

I" TAEH EITA.A.
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-TEXNIKOX MHXANOAOI'TKQN ETKATAXTAXEQN KAI KATAXKEYQN

TOMEAYX MHXANOAOI'TAX

INZTITOYTO TEXNOAOTIIAZ YIOAOIIZTQN KAI EKAOZEQN «AIO®ANTOZ»
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ITOIXEIA APXIKHY EKAOXHX

ZYTTPA®EIZ

o [opdarog Aswvidag, MnyxavoAdyog Mnyavikdg, AirrAwpaTtouxog EMIM, Ap
AidakTIKAG, KaBnyntg ZEAETE

o AUTpag KwvoTavtivog, MnxavoAdyog Mnxavikog, AimmAwpatouxog EMI,
MSc, EmoTnuovikdg Zuvepydtng KAMNE

ZYNTONIZTHZ

o Poldakog NikoAaog, MnxavoAdyog Mnxavikdg

ENITPONH KPIZHZ

o TolaviAg Kwv/vog, MnxavoAdyog-HAekTpoAdyos-Mnxavikog,
KaBnynmg TEI

o 2TUPIdwVOG MéTpog, MnyavoAdyog-HAeKTpoAOYOG-Mnxavikog,
>XOANIKOG ZUpBoulog

o Mmoupkag MepikAng, HAekTpoAdyog-MnxavoAdyos-Mnxavikog,
KaBnynmg E.M.IM.

FAQZZIKH ENIMEAEIA

o AANipepoTToUAOU Mapia, PiAdAoyog

HAEKTPONIKH EMNEZEPrAZIA

o NETCNG DikiTrTTOg

MAIAATQI'IKO INZTITOYTO:

Zrapdrng AAaxiwTng
Kabnynrng everikng Mavemotnuiou MNarpwyv
lMpdedpog Tou lNaidaywyikou IvatirouTou

— EmoTnpovikég Yeubuvog Tou ‘Epyou:
Mewpylog BouTtoivog
2UuBouAog Tou lNMaidaywyikoU lvatiroutou

— Ymeubuvog Tou MnyavoAoyikoU Touéa
Aagépuog OAGpTTIOQ
2UuBouAog rou lNaidaywyikou IvoTitoutou

ITOIXEIA ENANEKAOXHX

H emavékdoon Tou TrTapdvTog BiBAiou TTpayuaToTroienke atré 1o IvaTiTolTo
TexvoAoyiag YTroAoyioTwy & EkdOoewv «AIOQAVTOG» HECW WNPIOKAG HOKETOG.




YMNOYPIEIO MAIAEIAZ, OPHZKEYMATQN KAI AOAHTIZMOY
INZTITOYTO EKMAIAEYTIKHZ MOAITIKHZ

AEQNIAAZ TOMATOZ KQNZTANTINOZ AYTPAZ

H ouyypa@n kai n emMoTnPOVIKN eTTINEAEIA TOU BIBAIOU TTpayuaToTToInenke
utTé TV aryida Tou Maidaywyikou lvoTiTouTou

YY=H - KAIMATIZMOZ

" TAZH ENA.A.

Eidikornra: Texvikog Eykaraoraoswyv Yuoéng,
Aegpiouou kai KAiuariopou
Texvikog MnyavoAoyikwv Eykaraoraoswy kai KATAOKEUwWV

TOMEAZ MHXANOAOTIIAZ

INIZTITOYTO TEXNOAOTIIAZ YIMOAOIZTQON KAl EKAOZEQN
«AIODANTOZ»






[TPONOIMO%2

To BIBAio auTd £xel ypa@Tei oUPNQWVA PE TO eyKEKPIUEVO aTtrd To [Mauda-
ywyiko IvaTirouTo (M.1.) avaAuTiké TTpdypapua Tou padnuatog WY=H-KAI-
MATIZMOZ. MpoopiCeTal yia axoAIKO eyxeIpidlo Tou TTapaTTdvw PHabAuaTog
NG B” 16¢NG Tou A" KUKAou Twv TEE otnv eidikétnta WukTikwyv EykataoTd-
oegwv kal KAiyatiopou.

MepihauBaver Tpia Mépn: Eicaywyn, WYoén, KAiyaTiopdg.

210 Mpwto Mépog yivetal 1I0TOPIKY avadpopr) otnv avamTuén tng Yuéng
kal Tou KAIJOTIOPOU Kal GUVTOWN TTaPOoUdiacn TwV KUPIOTEPWY EQPAPHOYWV
TOUG. 210 PEPOG auTd Ba aoxoAnBouue etTiong pe Tn @gpuoduvapiky Tng Yo-
&ne, EekiviovTag atmo BacIKEG apyéG Kal EVVoIEG TG OepuodUVaUIKAG TTOU
Bpiokouv e@appoyn oTIG eykataoTaoelg Wugng kal KAipatiopou kal KaTaAR-
YOVIOG OTNV OVOAUTIKH TIApOUCiaon Tou WUKTIKOU KUKAOU.

210 Agutepo MEpog yiveral, TTapouaiacn Twv dlo@opwy TPOTTWY TTapa-
YWYNG WUENG KaBWGS Kal TWV EUTTOPIKWV KAl BIOPINXAVIKWY EQAPHOYWY TNG
WUéng, KUpiwg aTn ouvThpnon TPoQiuwy. Exei Ba yvwpicouye etriong Ta Ba-
OIKG EEAPTAMATA KAl TIG CUCKEUES TOU KUKAOU WUENG PE UNXAVIKA CUUTTIEDN
arpwv. Tédog Ba aoxoAnBoupe pe Ta dIA@opa WUKTIKE PEoa, TIG 1810TNTEG
TOUG KaI TIG VEOTEPES EEEAIEEIC TTOU UTTAPXOUV OTO BEUa auTd Adyw TwV ETTITA-
KTIKWV OVAYKWYV TTPOO0TOCIOG TOU TTEPIBAAAOVTOG.

210 Tpito Mépog diatrpayuateuduacTe Ta BEuarta TTou a@opouv TNV
ETITEUEN OUVONKWY GveoNG TOU avBPWITOU OE £va XWPOo HE éva oUoTnua
KAIJOTIOPOU, OTIG EAEYXOUEVEG UE TOV KAIUATIONO BEPUOOUVANIKES 1010TNTEG
TOU A€PA KOl OTIG AVTIOTOIXEG WUXPOMETPIKEG NETARBOAEG. 21O PHEPOG auUTO Ba
ava@epBoUuE ETTIONG OTOV UTTOAOYIGNO TWV TTOCWYV BEPUATNTAS TTOU CUVAA-
Adooel €vag KAIPOTICOPEVOG XWPOG PE TO TTEPIBAANAOV Kal Ba yvwpicoupe
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TPOTTOUG Kal TUTTIKA oUCTAUATA yia Tn dlavour Tou aépa oTov KAINaTI{OuEVO
XWPO KABWG Kal To TTWG €TTNPEACEI N TTiECT TOU 0€Pa TO OXEDIOTUO TOUG.

MNa ™ pérpnon Twv dIoPOPWV QUOIKWY PEYEBWV XPNOIUOTTOIOUNE TIG
povadeg Tou AigBvoug ZuaTtiuatog Movadwv (S.1.). To aloTnua autd €xel
yivel d1ebvdg atrodektd. QoTtdéo0, otnv WYugn kai Tov KAIPaTIopo, xpnaoiyo-
TToIoUVTal aKOUN Kal TTAAIOTEPEG HovAdEeS (Tou MeTpIKOU ZUCTAPATOG ) TOU
AyyAooaovikou YuoTAuatog). Mapdti o1 povadeg auTég avTikabioTavral
oTadlakd amd povadeg Tou S.l., de Ba PTTOPOUCAUE VA TIG OYVOROOULE.
Aivoupe 0uwg, o€ KABE TETOIO TTEPITITWON, TN OXEON UE TNV QVTIOTOIXN MO-
vada Tou S.I. ZXEoe€Ig HETATPOTTAG METAEU TWV OI0POPWYV JOVADdWY UTTOPEITE
va Bpeite Kal p€oa oTa Keipeva aAAd Kol 0€ OUYKEVTPWTIKOUG TTIVOKESG OTO
MapdpTnua 2.

To padnua WYZH-KAIMATIZMOZ bev €ival To povadikd yupw atrd To
Béua autd oTtnv €IBIKOTNTA oag. YTTApXel Ocipd pabnudtwy oTa TAaiola
TWV OTToIWV Ba ePPaBUVETE KAl Ba KAVETE EPYOOTNPIAKES EQAPHUOYEG OE OAA
Ta B€PaTa TTOU TTPAYMOTEUETAI TO EYXEIPIOIO TTOU KPATATE OTA XEPIA TOG.
MéAnud pag, kata tn auyypa@n Tou BiBAiou auTou, ATav va TTpooeyyicou-
ME BaolkéG apxég Kal évvolieg yUpw atrd Tn BepaTtoAoyia TG wiEng Kai Tou
KAlpaTiopou. EATTidoupe mwg 10 gyXelpidio autd Ba Bondroel 1o pabnth
Va ATTOKTAOEI OTEPEEC BEWPNTIKES YVWOEIG TTOU Ba TIG XpelaoTel KabBwg eu-
BaBuvel ota avrioToixa B€uarta, KaBWS aTToKTA SeCIOTNTEG OTO £PYATTAPIO
Kal, TEAOG, OTav avTIMETWTTICEI TTPAKTIKA TTPORAAUATA OE £TTAYYEAUATIKOUG
XWPOUG.

ApPKETA ouxvd, KaTa TN didackaAia Twv Puaikwyv Emotnuwy kai Tng Te-
xvoloyiag, ota oxoAeia Tng AsutepofaBuiag Exkt/ong, divetal éupacn oTo
“MaBNUATIKO HEPOS” TNG ETTICTAMNG, TTPAYUA TTOU 00NYEi TTOAAEG POPEG O€E HIa
MNXaVIKA XpAon Twv oUPBOAwWY, evw TTApaBAETTETAI N avAyKn va TTponynoei
Mia TTOIOTIKA TTPOCEYYIoN TwV dla@opwyv evvolwy. Ta adié€oda TTou TTpoKU-
TITOUV OTTO QUTH TNV TTPAKTIKY QaivovTal 6Tav oI Jabntég Bpiokovtal avTiyé-
TWTTOI e TTPORAAUATA TTou e@eUyouv Aiyo aTTd Ta TUTTOTTOINMEVA TWV OXOAI-
KWV eyXeIPISiwy, OTTWG TT.X. Ta TTPAYHOTIKA TTPOBAAUATA TTOU OUVAVTA £VaG
TEXVIKOG EYKATOOTACEWY WUENG Kal KAIHATIGPOU oTn douAeld Tou. Katd tnv
datrowr] pag, otn dIdACKAAIa TWV ETTICTAPWY Kal TNG TEXVOAoyiag, Ba TTpETTEl
va TTPoTINNBoUV GAAeg TTpoaeyyioelg TTou Ba divouv éugacn OTnV TTOIOTIKA
yvwon. Npog auth Tnv katelBuvan KivouvTal Kai ol TTPOTACEIG TNG OUYXPOVNG
AIBOKTIKAG. AUTO TO TTVEUA UIOBETOUV €TTIONG KAl Ol 0dNYiEG TUYYPAPNG TTOU
060nkav atd Tn ouvToVvIoTIKA opada Tou MnxavoAoyikou Topéa Tou 1.
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MNa Toug Adyoug TToU avamTuxdnkav TTapaTTavw, TTPOTINACANE TA KEi-
MEVA pag, KaTd To duvaTd, va BETOUV EPWTANATA KAl VA [N OTTEUO0UV OTIG
EToINEG atTavToEIG. Me Tn gop@r) TwV KeIpévwy Bewprioape OKOTTIUO va OU-
vTEAECOUPE OTNV AVATITUEN TTPORANUATIONOU TNV TAEN A KATA TNV OTOMIKA
MEAETN. MpoTeivoupe apkeTd epwThpaTa TTPOG diatrpayudreuan, ite péoa
OTO Keiyevo €ite aTig EpwToeig-ApaaTnpidTnTEG TTOU aKoAouBoUv KAOE Ke-
@dAaio. Opiguéva atmmd Ta epwTAPATA guvodelovTal atrd 1o aUuBoAo ™.
AUTA TTPOCPEPOVTAI TTEPICCOTEPO YIa eTTEEEPYATia KATG Oudadeg oTnV TAEN.
Mopw a1md Ta EpWTAPATA AUTA YiveTal pla ekTevEaTEPN oulnTnon oTo [la-
pdptnua 1. MapaTréutroue ouyxva To HabnTrA aTrd TO KEiYEVO OTA TTAPAPTA-
paTa A OTIG EPWTHOEIG-OPACTNPIOTNTES KAl AVTIOTPOPWGS. Ocwpouue 0TI pia
TETOIO “KIVNTIKOTNTA” KOATA TN PEAETN TwV KeEINévwy BonBd To yabntr aTto va
TIPOCEYYIOEl KPITIKA KOl EPEUVNTIKA TN YVWOoN YUpw aTTd TO OUYKEKPIPEVA
BéuaTa TTou SIOTTPAYUATEUETAI TO EYXEIPIOIO AUTO. ZTIC EPWTNTEIG-OPACTN-
PIOTNTEG TTPOTEIVANE KAl APKETE avOIXTA TTPORAAUATA, GTA OTToia Ba TTPETTE
0 MaBNTAG va Kabopioel opIguEVES ATTO TIG CUVOAKEGS YIa va TTPOXWPENOEL.

EuxapioTtolue Beppd 60oug Boribnoav aTnv TTPooTrateld pag Kai Kupi-
WG TOUG TPEIG KPITEG TTOU opioTnkav atod 1o I.1., Kabwg Kal ToO GUVTOVIOTH
Tou IM.1. yia TNV TTOAU KOAA cuvepyaaoia TTou gixape o’ 6Ao TO diIdoTnUa TNG
OUYYPaQPNnG. @cwpolpe TTwg n dISAKTIKA TTPAEN Ba d¢iel, TTEPICTOTEPO ATTO
KABe GAAo, €wg TTo10 BaBpsd 10 BIBAI0 autd Ba BonBAoel oTNV ETTITEUEN TWV
VEVIKOTEPWY OKOTTWV TOU pJabruaTtog. MNa 1o Adyo auTto, ue xapd Ba dexBou-
ME atmd KaBnynTég Kal padnTég -aAAd kar atrd Kdbe avayvwoTn- KPIioElg,
OKEWEIG KAl TTOPATNPACEIS TToU Ba ptTopouacav va BeATILWOoUV To BIRAio o€
ETTOPEVN €KOOCN TOU.

O1 ouyypageig
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5

7

¢MBIAKOMENO; 57ox 00

Mera tn diammpayudreuan Twv BeudTwy autou Tou KepaAaiou, ol uabntég mpé-
el va givar og 6éon:

J Na ava@épouv 1I0TOPIKA aToixeia atrd TNV €€ENIEN TNG WUENG KAl TOU KAI-
paTiopou.

J Na cuoxeTifouv €vvoleg Kal VOUOUG TNG QUOIKAG PE TN AEIToupyia Twv
WUYEIWV Kal TWV EYKATOOTAGEWY KAIJATIOUOU.

J Na karavooUv TV avaykaidtnTa TG Yugng Kal Tou KAIPATIopoU yia Tov
avbpwrro.

J Na 1epiypd@ouv TIG dIAQOPES EQAPUOYES WUENG Kal KAIMaTIoPoU Kal va
OIaKPivouV TO TTOCO ATTAPAITNTEG £XOUV KATAOTEI OUEPQ yia Tn diafiwan
TOU avBpwTToU.

1.1 loropikn £§€Aién TNS wuéng Kai Tou KAIuAaricuou

ATT6 TO EgKivnua TNG HEYAANG TTopEiag Tou TTavw oTn yn, 0 AvBpwTrog eTmIfI-
WVEl KAl avaTrTuooEl TOV TTONITIOPO Tou JWVTag PHECO O€ €va (PUOIKO TTEPI-
BaAAov, TTou eTTnpedlel AUeTa TN AEITOUPYia TOU OPYyaVIGHOU TOU Kal TIG Opa-
oTnNPIOTNTEG Tou (epyaaia, peTakivnon). To TrepIBAAAOV auTtd XapakTnpieTal
atéd dIapKwWs HETARBAAAOEVEG KAl CUXVA aKpaieg KAIMATIKEG ouvBnkeg. O
KaUOWVAG KAl N Enpacia Twy aypwy, N Taywvid Kal To IOV, N Katalyida Kai n
avepoBueAAa, n EvTovn uypaacia gival ywwoTd TTapadeiyaTa Twv JETABOAWV
0TO KAipa evog TOTTOU.

O avBpwTrog TpoaTradnace va eAéy&el TIC KAIMATIKEG METABOAEG TTPOKEI-
MEVou va TTETUXEI va el Kal va epYACETal UE AVEDON KAl A0QPAAEIA O€ KAEIOTOUG
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XWPOUG PE KaBapd aépa Kal yia va dlatnpei Tnv Tpo@r| Tou, TIG dIEPYATies
Kal T TTPOIGVTa TwV SIapOpwWV dPACTNPIOTHTWY TOU O OUYKEKPIPEVEG TTE-
PIBAANOVTIKEG OUVORAKEG. A TO OKOTTO aUTO, EQAPUOCE OTNV apXH atmAoUg
TPOTTOUG Kal TTOAU apydTEPA, YE TNV aUENCN TWV YVWOEWV TOU, UNXAVIKA
OUoTANATO YUENG Kal KAIJATIOUOU.

O1 TTOAU pakpIvoi TTPOyoVoi Jag, TNV TTPOCTIABEIG TOUG va ETTIRILUGOUV
o€ SI0QOPETIKEG KAIUATIKEG TUVOAKEG, {ouoav apXIKA o€ OTTNAIEG yIa va TTpO-
oTateuBolv 1600 aTrd TNV TTAYWVIA TOU XEINWvVa 0G0 Kal atrd Tov Kalowva
Tou KaAokaipioU. ‘Ekaiyav EUAa yia va {eoTaBolv Pe TN QWTIA Kal EKUETOA-
AevovTav Tn 6poacid Tou XWPou. ApyodTepa, EKTIOAV OIKOOOMNAUATA yia va ouv
OTO €0WTEPIKO TOUG TTIo AveTa. Me Tov KATGAANAO TTPOCAVATOAMICUO TwV OI-
KOOOPWY Kal Tn dIaudp@waon Twv OOMIKWY CTOIXEIWV TOug, TTpoaTTddnaav
vVa TTEPIOPICOUV TIG ApVNTIKEG ETTIOPACEIG TOU £EWTEPIKOU TTEPIBAAAOVTOG,
g€ OUVOUQONO UE TNV EKMETAAAEUCT TWV EUVOIKWY OCUVBNKWYV TOU KAIJATOG
Kal TNG YeEwypaiag evog TotTou (AAIog, dvepog, vepd, £dagog) (Eikova 1.1).
MapdAAnAa, xpnoipoTroincav £0Tieg WTIAG yia TN BEpUAvVaON Kal TOV AEPITUO
EOWTEPIKWYV XWPwV Pe didpopoug TpodtTous. Mia e€ehiyuévn epapuoyn TTou
XPNOIYMOTIOIRBNKE OTNV apXaidTnTa, ATAV TOo BepHaIvopevo damedo yia Tnv
€UuEon BEpuavon Tou a€Pa KATOIKIWY OTTé TO KAUCOEPIA TNG £0TiAG (ZXNAMa
1.1).

Eikova 1.1. To povaortnpr tng Xolofiwriooag Auopyou
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EIZAFQrH ZEXTOY

AEPA (14x14cm)
EZ0AOZ ANOIrMA
KAYZAEPIQN AEPIZMOY

AIOAOS
KAYZAEPIQN
EIZOAOZ
NQMOY AEPA EZTIA QTIAL

Zxnua 1.1. Pwuaiké Bgpuaivéuevo dAmedo

>& Bepuoug TOTTOUG, OTTWG OTIG ApaBIKEG XWPEG, oTnv lNepaia kal oTnv
Ivia epappdoTNKaV apXIKA EIBIKEG OIKOBOUIKEG TEXVIKEG Kal ATTAEG TTPAKTI-
KEG YIO TOV OEPIOUO KAl TO SPOCICHO TWV ECWTEPIKWY XWPWYV, HEOW TNG
QUOIKAG Kivnong Tou aépa Kal TNG €EATHIONG TOU vePOU. [a TTapddely-
Ma, N SIoPOPPWAON KATOKOPUPWY TTPOECOXWV-KAUIVAdWY A avENOTTUPYWV
ME aTevr) dIaTONN 0€ GUVOUACUO e KATAAANAQ avoiyuaTa, TTpokKaAoUoe TV
éviovn KUKAOQOpia PEUPATWY O€ CUYKEKPIYEVN KaTEUBUvVON Kal TNV €¢a-
ywyn Begppwv paldwyv aépa atmmd Toug Xwpoug katoiknong (Eikéva 1.2 kai
Zxnua 1.2).
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Eikéva 1.2. lNapadoaciakn Kauivada QuaIKoU agpiouoU

Zxnua 1.2. Toun mapadoaoiakoU apafiKou aveuSTTupyou

Ma tn diatApnon NG TPOYPRS Tou Ot XAUNAEG Bepuokpaaieg, atd Ta
TPWTA PECA TTOU XPNOIPOTIoINGE 0 AvBpwWTTOG ATAV TO XIOVI, O QPUGCIKOG
TTAyog, T0 KpUOo vePOS TNG BAAACCAG, TWV AIUVWV KAl TWV TTOTAUIWY Kal Ta
Babid rnyadia. O1 Pwpaiol kai GAAol Aaoi JeTé@epav xIOvVI Kal TTAYO aTTo
WwnAd Bouvd oe TTedIVEG TTEPIOXEG. XpNnolPoTroloUoav €TTioNG TIG AEyOUEVES
Xiovoatrofnkeg, dnNAadr KOIAOTNTEG OKAUUEVES OTO €0APOG KAl MOVWHEVES
oTa TAdyla pe oavideg kal dxupo, OTTou To XIOVI dlaTnpoUvTav O¢ OTEPEN
KOTAOTOON YIO JEYAAO XPOVIKO BIAaTnUa. AAEG TTPWTEG HOPYPESG WUENG TTEPI-
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eAGuBavav TNV TTaPACKEUN QUOIKOU TTdyou HEow TNG Yuéng padog vepou
KaTd Tn dIdpKeIa PIag Kpuag vUxXTag Pe EaaTepid.

To 180 aiwva, 10 Piyha xAwplioUxou acBECTIOU Kal XIoVIOU €ixe EUTTOPIKA
XPAon otn Bpetavia, yia TNV TTAPACKEUR TTAYWTWYV. TOTE AVETEIAE Kal N BIOPN-
xavia TnG wugng Tpo@ipwyv og eaTOUG TOTTOUG TOU VOTOU, UE TN METAPOP,
ME TTAOIApPIa, QUOIKOU TTdyou TTou AapfBavaTav atrd Toug TTAYETWVES Kal TV
TOTTO00£TNON Tou O¢ €161KOUG BaAdUOUG.

2TIG apx€EG Tou 190U alwva ATAV YVWOTEG Ol ApXEG TEXVNTAS TTAPAYWYNS
mwayou. Tote, agpevog o Carnot pe 1o oxXedlaoud Tou avaoTpEWIPOU KUKAOU
BepUIKAG Unxavng kal agetépou o Aopdog Kelvin kail o Clausius pe TG dia-
TUTTWOEIG TOU 20U Ogppoduvapikol Aiwpatog £0ecav TIG BewpnTIKESG
Baoeig yia Tn Acitoupyia WUKTIKWY pnxavwy. To 1843 o Auepikavog Jacob
Perkins kataokelaoe TNV TTPWTN PNXAvA TTAPAYWYRS TTAYOU TTOU XPNOIUo-
Troinoe oupTrieoTr. To 1851 o FaAAog Ferdinand Karre’ oxediaoe Tnv TTpw-
TN MNYXavh TTapaywyrg Tayou e oUoTNUA aTroppo@Pnong aTuou aupwviag
(wukTikA ouaia). To 1872 o David Boyle avémTuge TNV TTPWTN PNXAVA TTa-
PAYWYNAS TTAYOU UE MNXOVIKA OUMPTTiEoNn appwviag. Ewg ta 1€An Tou 190u
alWVA, Ol YUKTIKEG EYKATACTACEIG XPNOiUEUAV KUPIWG VIO TNV TTapaywyr) Ta-
YOU Kal yIO Tn OUVTPNOoN KPEATWY Kal WaPIWV Kal TTEPITITWOIOKA YIa ThV
TTapaywyr UTTUPaG, To OPOCICUO TOU KPaoloU aAAG Kal yia TOV KAIJOTIONO
Xwpwv péow trayou (H.M.A., Eupwtrn, AucTtpaAia).

Méxpl To 1940 n TTapaywyn TTAYoU YivovTav PJOVO O€ PEYAAEG KEVTPIKEG
EYKATAOTAOEIG, 0€ KOAWVEG, VW apYyOTEPQ AVATITUXONKAV QUTOVOUEG WUKTI-
KEG EYKATACTAOEIG VIO TNV TTAPAYWYH TTAYOU O€ MIKPOTEPA KOUMATIO VIO Th
ouvTAPNON TPOYINWV KAl TNV YUEN TTOTWV OTA KTipla utTnpeciwy. £ta 1920
TTOPOUCIACTNKAY Ta TTPWTA OIKIAKA Wuyeia oTig HIMA. MeTd Ta péoa Tou 200u
aiwva edpalwbnkav aTnv TTaykOoPIa ayopd o GUYXPOVEG OIKIOKEG WUKTIKEG
MNXOVEG, T NAEKTPIKA YUYEIA Kal Ol KATAWUKTES TPOPIUWV.

ZXETIKA JE TOV KAIMATIOHO TWV ECWTEPIKWYV XWPWYV, dnAadr Tn diatripn-
0N TNG KATAOTAONG TOU Q€Pa EVOG XWPOU O€ oplopéva TTAaiola, To 1902, o ve-
apég pnxavikog Willis Carrier, o atrokaAoUPEVOG “TTOTEPAG TOU KAIHATIOPOU”,
oxediaoe, OOKiJaae KAl EYKATESTNOE TNV TTPWTN BIOUNXAVIKI €YKATACTACH
KAIgaTIOpoU o€ peydho Tutroypageio, oto Brooklyn tng Néag Yopkng. H
eykatdoTaon Acitoupyouae OAo To XpoOvo TrapéxovTag Bépuavon, yuogn,
Uypavon Kal a@uUypavaon 0TOUG XWPEOUG TNG ETTIXEIPNONG, TTPOCTATEUOVTAG
€TO1 TNV TTOIOTNTA TWV XPWHATWY oTo XapTi. To 1911 o Carrier TTapougiace
TOV YUXPOMETPIKO XAPTN, TTOU CUVOEEI YPAPIKA TIG WUXPOUETPIKES 1I810TNTEG
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TOU 0€Pa KABWG Kal TA AVTIOTOIXA QOPTiA, ATTAOTTOIWVTAG £TAT TA TTOAUTTAOKO
TTPORAAUATA TNG AVAAUTIKAG MEAETNG Tou KAIpaTi{Ouevou aépa. To 1930 ka-
TTol0 peydAa KTipia (UEyapo xpnuaTioTnpiou, dl10IKNTIKA KTipla ypa@eiwy, vo-
ookopeia, Béarpa KATT.) oTig H.IM.A. di€BeTav dn eykatdoTacon KAIMATIOUOU
(Eikéva 1.3).

Eikova 1.3. KAiuaniotikry ouokeun emoxng (Carrier)

>1n dekaetia Tou 1930 Eyivav ol TTPWTEG CORAPEG TTPOCTIABEIEG yIa TN
Bropnxaviki Trapaywyr KAIMATIOTIKWV PnXavnudTtwy Pe Th XprRon Kai 1o
Q0@AAWY WUKTIKWYV OUCIwV (Péowv), 6TTwg To Freon-12. O1 diaoTdoelg, T0
Bapog, 0 B6puUBOG KAl TO KOGTOG TWV CUCKEUWYV APXICAV VO EAATTWVOVTAI KAl
€0PAIWONKE N XPAON MIKPWYV KAIJATIOTIKWY CUCKEUWYV OWUATIOU, YIa OIKIAK
KaI EPTTOPIKA XPronN.

MeTa 10 1945 auénbnkav ol aTraIToEIG YIa KAIHATIOPO KTIPIWV YE KEVTPIKA
ouoTAuara. O1 TexvoAoyieg Tou KAIMATIOMOU Kal TOU auTtopaTou gAéyyxou
eCeAixbnkav ypAyopa kal TpowBndnkav paliké otnv Taykdéouia ayopd, aav
QATTOTEAEOUA TNG OPYAVWHEVNG BIOPNXAVIKAG €PEUVAG, TWV VEWV TTAPAYWYI-
KWV B1adIKACIWYV Kal TWV TTPOTUTTWYV YIA TO OXEDIACTHO EQAPUOYWY O€ KTipId,
Biounxavikég diepyaaieg kal péaa petagopdg. O epapuoyEG Tou KAIHaTiopou
TANBaivav TravTou, pe BAaon Tn dopn Kal TIG QUEAVOUEVEG ATTAITHOEIS TNG
oUyxXpovng aCTIKAG KOIVWVIaG Kal olkovopiag. O1 ammaItrioelig autég agopouv
TNV avetn dlaBiwon o€ KAEIOTOUG XWPEOUG PE TTOIOTNTO aépa Kal TN BeATIwaN
TOU g€pyaciokoU TTEPIBAAAOVTOG. ZTATIOTIKA, €xel TTapaTnendei auénon Twv
€000WV BIAPOPWY ETTIXEIPACEWY PETA TNV EYKATACTACN CUOTNUATWY KAIMO-
TIOMOU OTOUG XWPOUG TOUG KAl TAUTOXPOVA aUEnan Tng TTapaywylkoTnNTog
TWV EPYalOPEVWV KAl TNG IKAVOTTOINONG TWV TTEAATWV.
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Me Tnv TTpwTn evepyelakn Kpion Tou 1973, amoyeiwbnkav o1 TIHEG TwV
KAUOiPWY Kal TNG NAEKTPIKAG EVEPYEIOG YIa TNV Kivnon TwV cuoTAPATWY YU-
&Ng ka1 KAlyaTiopou. TéTe, TEBNKE yIa TTPWTN GOPA N aTTaiTNON YIA ATTOSOTIKA
AgiToupyia Twv CUCTNUATWY OQUTWYV MPE MPIKPOTEPN KATAVAAWON EVEPYEI-
ag. ZTnv ayopd gu@AvioTNKav vEd OUCTAUATA PE XOUNAOTEPO AEITOUPYIKO
KOOTOG, TToU £§OIKOVOMOUV evépyela Kal gUUBAAAoOUV GTNV TTPOCTACIN
Tou TrePIBAAAOvVTOG. MapdAAnAa, Adyw NG paydaiag avAatTTugng Tou KAI-
MaTIOMOU OTa KTipla, dpxioav va dnuioupyouvTal goBapd TTPoBARuaTa yia
TNV KGAUWN, atmd Ta OiKTUA TwV ETAIPEIWV NAEKTPICUOU, TWV AVAYKWY TwWV
KATAVAAWTWV. AUTO €iXe WG ATTOTEAECUA TNV ENPAVION EIBIKWYV CUCTNUATWY
ylO TNV AVTIMETWTTION autoU TOU TTPORARHATOG.

To 1987, ato Montreal Tou Kavadd, o1 KUBEpVAOTEIG AWV TV XWPWV TNG
yng dsopelTtnkav va diakéyouv oTtadiokd Tn dIdBeon Kal Xprion WUKTIKWV
oUCIWV ETTIKIVOUVWY yia To TTEPIBAAAoV, OTTWG oI XAwpo@BopdvOpakes 1
CFCs. 'ET101, Ba TTpooTaTEUdEi TO OTPpWHA 6JOVTOG TNG ATUOCPAIPAS (OTPA-
T60QAIPAG) TNG YNG, TTOU JAG TTPOQUAGGCCEI aTTO TNV ETTIKIVOUVN YIA TNV UYEia
pag utrepiwdn (UV) nhiakr akTivoBoAia. Ta CFCs suBuvovtal yia Tn dnpi-
oupyia TPUTTAG OTO OTPWHA OJOVTOG, TTOU JOG £kBETEl OTnV UuTrEPIWdn (UV)
akTivooAia (Eikéva 1.4). MNa 1o Adyo autd, 10 yvwoTd pag epéov (R-22)
Ba atroteAei atrd 10 2004 TTapeABSV yia kdBe cUOTNUA WYUENGS Kail KAIJATIOUOU
Kal Ba avTiKaTtaoTaOei OAOKANPWTIKG ATTO I000UVANESG OIKOAOYIKEG WUKTIKEG
ouaieg, 6TTwg 10 R-407C kai T0 R-134a.
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Eikova 1.4. H diaxpoviki peiwon tng mooorntag 6{ovrog (ueavion “rpimag”)
yUpw atroé 1n yn. MAe: uikpn moodrnta, KOkkiva: pueyaAn mooornia)

To 1992, oto Rio de Janeiro Tng Bpadihiag, n TTaykdopia Kovotnta o¢-
OMEUTNKE, YE TNV UTTOYPAQI] ZUVONKNG, Yia TOV SPACTIKO TTEPIOPICHO TWV
eKTTOUTIWYV B10€1Biou Tou avBpaka (CO,). To aépio auTd eKAUETaI O€ PEYA-
AEG TTOOOTNTEG OTNV ATUOCQAIPA, £EQITIOG TNG KAUGNG YIa TTAPAYwWYr] EVEP-
YEIOG, TTOU, METAEU GAAWYV, ATTAITEITAI KOl yIa TN AEIToupyia Twv oucTNUATWV
Wugng kal kKAigaTiopou. To dio&eidio Tou dvBpaka dnuioupyei, Yadi ue GAAa
aépia, OTTwG To HEBAVIO KAl TO @PEOV, Jia eTTIKivOuvn oTIBAda oThV ATHOCQal-
pa, TTOU TTPOKAAEI TO @aIVOHEVO Tou BgppoknTriou. Adyw TnG oTIBAdAG au-
TAG, TrayIdevueTal BEpUOTNTA KOVTA OTNV EMQAVEIQ TNG YNG, TTOU TTPOKAAEI
augnon Tng Bepuokpaaciag Tou TTEPIBAAAOVTOG Kal UTTOPET va dNUIOUPYACEI
ETTIKIVOUVEG yIa TNV avBpwTtoTNTA KAIMOTIKEG aAAAYEG (ENPATiES Kal TTUPKA-
YIEG dOTWYV, AICIPO TWV TTAYETWVWY Kal aviywaon TnG o1abung Tng 6dAac-
0ag, Beopunvieg Kal TTANUUUPEG KATT.) (ZxAua 1.4 kai Eikéva 1.5).
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HAIOZ
Co,

atpuéoeapa
‘Eva uépog NG BeppIKAG
akTIivoBoAiag avakAdral

) TIPOG TNV ETTIPAVEIA TNG VNG
Mivn
EM@QAveIa

Mépog Tng Beppikig
akTivoBoAiag TTou avakAdTal
aTro TNV EMPAVEIR TG YNG

HAiakr| akTivoBoAia
TIOU QTAVEI OTN YN

Zxnua 1.4 To aivéuevo Tou BepoknTiou

Eikova 1.5. H apuoikn aténon tng Bepuokpaaiag Tou mepiBaAAovrog og oxéan e
Ta PHECA QUOIOAOYIKG ETTITTESQ UIAS ETTOXNS TOU ETOUS
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1.2 @uoikn kai wuén

O1wg Ba doupe KaTd TNV avaAuon oTn cuvéxela Tou BiIRAiou, Twv epap-
MoyWwYV WUEng Kai KAIJATIOPOU, ava@ePOPOaTE TTAVTA OTA BACIKA QUOIKA JE-
y€On Tng padag Kal TNG evéPyElAg vOG OWNATOG (TT.X. TOU agpa, Tou VEPOU,
MIaG WUKTIKAG ouadiag akdua kal Tou avBpwTrou). H padla, 6mmwg yvwpiloue,
gival pia moodTnTa UANG, €V N evéPyEIa €ival n IKAvVOTNTA IO TTOPAYWYN
£€PYou 1 yia TTPOKANCN KATTOIAG JETABOARG.

H evépyeia aAANAeTTIOPA Pe TNV UAN H€Ca O€ pia TTEPIOXT TOU XWPEOU, TTOU
ovoudadetal Beppoduvanikdé cuoTnua | arAd cuoTnua. H évvoia Tou ou-
OTAPOTOG TTEPIYPAPETAI AVOAUTIKG OTNV TTapAypa@o 2.8 Tou BiAiou.

2¢ éva ouoTnua, N evépyela Ptmopei va aAAadlel Hop@Eg (TT.X. OUVAMIK,
KIVNTIKH, XNMIKA, TTUPNVIKK, NAEKTPIKHA, JayvNnTIKH 1} BEPUIKN evEpPyEIa - BEpuo-
TNTa). O1 JIAQPOPES POPPES EVEPYEIOG OXETICOVTAI €ITE PE ECWTEPIKA QITION KOl
@aivopeva (6€on Kal Kivnon oWHPaTog, NAEKTPIKEG KAl HAYVNTIKEG BUVAEIG)
€iTe Ye TN doun Kai TN dpacTNPEIGTNTA TWV POPIWV TOU CUCTAUATOG (OETHOI
atéuwyv Kal Kivnon popiwv, aAAayég katdotaong TnG UANG). H evépyeia Tpo-
KaAei eTiong aAAayég oTIig 1010TNTEG TNG UANG, ETTONEVWG METABOAR TOU GU-
OTAPOTOG ATTO I APXIKH KATAOTAON O€ PIa TEAIKA. 2& KABe peTaBoAr duwg,
N GUVOAIKA TTOCOTNTA TNG evEPYEIOg dlaTnpeital TrTdvroTe oTtaBepn. MNa Ta-
PAdEIYUA, OTAV TPWHE TTOAU (E10aywyn HEYAANG TTOCATNTAG EVEPYEIAS ATTO TIG
TPOYEG OTO OWHA) Kal eEaokoupaaTe Aiyo (e€aywyn MIKPOTEPNG TTOCOTNTAG
EVEPYEIAG aTTO TO CWHA), TTaxaivoupe (armmobrikeuan S1aQopdg TTooOTNTAG
EVEPYEIAG, UTTO POop®R AITTOUG, OTO CWHA), EVW QVTIOTOIXO OTAV TPWHE Aiyo
Kal egaokoupaoTe TTOAU, aduvaTifoupe (¢aywyr atTroBnkKeupévng TToodTNTAG
EVEPYEIAG aTTO TO CWUA).

2Tn @uon, ol evepyelokEG UETABOAEG cupfaivouv TTdvTa TTPOg Hia
KateuBuvon kKal oTé avriotpo@a. OANol yvwpilouue OTI av aQACOUPE O€
€va TPATTEQ €va TTOTHPI JE KOUTO YAAQ YA OPKETH Wpd, auTo Bda KPUWOEl OTA-
OlaKA aTTd POVO TOU, EVW AVTIOTPOQA, APrVOVTAG OTO idI0 TPATTE] YIa TOV idI0
XPOVO €va TTOTHPI PE TTAYWPEVO YAAQ, auTd dev TTPOKEITAI TTOTE va (e0TOOEI
avTigToixa, amd povo Tou. O1 YUKTIKEG SiaTtdgelg (aAAG Kal Ol unXaveég TTou
ovopddlovTtal avtAieg BeppdTNTAG) KAAUTITOUV QUTH TN QUOIKA aduvapia, &n-
Aadn Tn peTagopd TNG BepUIKNG evépyelag (TN BepPoTNTAG) ATT PIa TTEPIOXNA
XapNnARg Bepuokpaaiag o€ pia TePIoX UPNANG BEpUOKPATiag. ZUYKEKPIYE-
Va, Ol YUKTIKEG OIATAEEIG £XOUV WG OKOTTO TNV a@aipeon TToooU BepUOTNTAG
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amd pada mou gival cuvRBwg TTEPICOOTEPO KpUa aTTd TO TTEPIRAANOV (aépag,
vepd). H petagopd auTth yivetal Ye Tn xpron €10IKAG ouaiag, Tou WUKTIKOU
MEéoOU Kal TNG TTPOCPOPAG €PyOU aTTO £CWTEPIKN TNy (ZxAua 1.5). Me 1n
dlaipean TNG TTOCOTNTAG TNG METOPEPOPEVNG BEPUIKNG (PUKTIKAG) EVEPYEIQG
TTPOG TNV TTOCOTNTA TOU €PYOU TTOU TTPOCBIOETAI YIa va YiveEl QUTA N JETAPO-
pd, uttoAoyifoupe To PETPO TNG ATTOS00NG UIOG WUKTIKAG dIATagng (Kai hiag
avTAiag BepudTNTAG).

OEPMO
nepiBaiiov

@gppoTnTa

WuKTIKN

Mnxavn Epyo

OgppoTnTa
agaipoUpevn

WYXPO
nada - xapog

Zxnua 1.5. H apxn Asiroupyiag twv WUKTIKWV S1atdéewv

1.3 Avaykaiérnra tn¢ wuéng Kai Tou KAIHariouou

ATTO TIG ava@opEg TNG TTapaypd@ou 1.1, yiveTal avTIANTITO OTI £XOUNE GUV-
dudael TNV avaTtugn Tou TTOAITIOPOU, TWV OIKIOCUWY Kal TNG OIKOVOUIag pag
pe Tov TARPN éAeyxo Twv TTepIBaAAovVTIKWY ouvBnkwv. O TTARPNG €AEYXOG
TWV TTEPIBAANOVTIKWYV ouVONKWY onuaivel Tn Siapkni KAAuwn Twv aTTaITioE-
WV yia KaBapdTnTa, Kivnon, CUYKEKPIMEVN DepUOKpaTia Kal uypaagia Tou
aépa péoa o€ éva KAEIOTO Xwpo, KaBwG Kkal yia Tn diaTripnon Tng TToidTnTag
TPOQiuWVY, GAAWV TTPOIGVTWYV Kal digepyaciwy. H didpkeia aTnv KAAuUWn Twv
ATTAITACEWY AUTWV £XEl KAVEI avayKkaia TRV EQApUoyr CUCTNUATWY Wugng
kal KAipaTiopou. ‘Etal e€aoc@aliletal n uyeia, n avean Kai n Tapaywyikr 0pda-
on pag o€ 6An Tn dIAPKEIQ TOU XpOVOoU O€ KABE TOTTO.
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Eivalr rpo@avn¢ og 6Aoug pag n avaykaidtnTta Tng TEXVNTAG WUENg Twv
TPOWiUWV. AV aQriOOUE, YIa TTOPAdEIYUA, TO WUO VWTTO Kpéag, To Wdpl, TO
TUpPI, TO YGAQ 1} pia TOUPTA EKTOG WUYEIOU YIa KATTOIEG NUEPES, AUTA Ba aAAoI-
wOouv, avatrTiooovTag BAKTAPIA KAl HUKNTEG TTOU €ival €TTIKIVOUVA yia TNV
uyeia pag. Xwpig Tnv Wuén AAAwaTE, n KABe €idoug Tpo@r — (WIKNAG A QUTIKAG
mpoéAeuong d¢ Ba uTTopoUce va atrobnkeubei yia peydAn Xpovikn TTepiodo
KOl VO JETOQEPOET € JOKPIVEG ATTOOTACEIG ATTO TOV TOTTO TTAPAYWYNG TTPOG
TOV TOTTO KATavAAWONAS TNG. Me Tnv KatdAANAn wuén, Ta didgopa TPOPIUa
pTTOpPOUV Kai d1aTnPolV yia apKETO XPovIKO SIAoTNHA TIG BPETTTIKEG OUTieg
TOUG.

ExkTtég atmrd 10 TpOQIUa Kal TTARB0G GAAWV TTPOIGVTWY, OTTWG QAPUOKA,
QypOoTIKA Kal BIounyavikd TTpoidvTa, diatnpouv TIG AaTTapaiTnTEG OUTIES Kal
I016TNTEG TOUG, HEOW TNG WUENG TOUG, OTTOPEUYOVTAG £TC1 QVETTIBUNNTES PI-
OAOYIKEG KAl XNMIKES avTIOpAoeIS TTou Ba Ta ayxprioTeuav. ETriong, apkeTég
EVEPYEIAKEG, PBIOUNXAVIKEG KAl £pyaoTnplokES dlepyacieg Bacifovral otnv
WUgn (KPUOYEVIKEG Kal XNUIKOTEXVIKEG DIEPYATIES, TTAPAYWYH OKUPOJEUATOG,
TTAPaywyr) TTAYOoU KATT.)

Oa avapepBoupe TWPa g€ Eva aTTAG UTTOBETIKO TTAPAdEIYHA, YIa VO KOTA-
VONOETE TNV avVAYKAIOTATA £VOG CUCTHNATOG KAIJOTIOPOU. To OTTOUECHUEPO
M1aG KAAOKQIPIVAG WEPAG, e EAa@PO agpdKl, BPICKOUOOTE HECO O€ EVa PEYA-
A0 XWpPO ypa@eiou TToU aTEYAZETAI OTOV TPITO OPOPO £VOG KTIPIOU OTO KEVTPO
™G ABAvag kai dev KAIgaTieTal. 210 XwWpo epyadovtal apketoi dvBpwTrol. O
XWPOG £xel TTOAG TTapdBupa Tmpog Tn dUon Kal To vOTOo, TToU gival KAEIOTA
ylO va hnv akouyeTal o 66pufog atrd Tnv Kivnon atnv ToAn. MTraivel AAIOG,
TA QWTOTUTTIKA KAl Ol UTTOAOYIOTEG AEITOUPYOUV KOl T QUTA £XOUV [Eivel OAa
avappéva atoé 1o pwi. O epyalduevol vikBouv apopnTtn (E0TN Kal avoiyouv
apketd TTapdBupa. Metd atmd Aiyo kd&tolol kovtd oTa TTapdbupa viwBouv
avemmuunTa peduaTa aTNV TTAGTN TOUG Kal Ta XapTid Toug akoptridovTal. O
B0puPog atmod £Ew eival duvaTdg Kal uTTaivel okévn. Ta TapdBupa {avakAei-
vouv Kal K&trolol GAAol TTou kaBovTal o1o BAB0G Tou XWpEou, Jakpid atrd Ta
TapdBupa, dlapapTupovTal yiaTti EavakAgloav Ta TapdBupa, agou auToi &€
viwbouv pelduarta kal dev akouv Kal T6oo B6puPBo aTo BABog — TTpéTTel va
£€XOUV KOl TO @WTA aTrd TTAVW TOUG TTAVTA QVANPEVA, a@ou de @BAvel PEXPI
Méoa TO QUOIKO QwG. “EmTéAoug, TTpéTrel va BAAOUUE KAIMOTIOUO!” cuppw-
vouv 6Aol. Mg 1o Trapdderyua auto, yivetal avTIAnTTT 0TI évo 0 KAINATIONOG
KOAUTITEI TNV ATTAITACN YIa €EACQAAICT OUOIOUOPPWY KAl OTABEPWY £0W-
TEPIKWYV OUVONKWY AVECONG yia TN PJEYAAN TTAEioWNn®ia Twv avepwTTwy TToU
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{ouv Kkal gpyadovTal o€ évav KTIPIAKO XWPO, Katd Tn SiapKela pIag HEYAANng
TTEPIOOOU e HETARAAAOPEVA KAl TUXVA aKPAia KAIUATIKG Oedouéva.

MNa mapoépoioug Adyoug Ta cUCTAPATA KAIMATIOPOU £X0UV Yivel avaykaia
Kal yia TV AveTn JETOKIVAON JOG WE auTokivnTa, TpEva Kal TTAoia. Na Ta agpo-
TTAGVa gival TTPOQAVHG N avaykn Tou KAIUATIOPOU, yia éva AveTo Tagidl, agpou
Ol KQUTTIVEG TOUG TTPETTEl VA €ival OTTOPOVWHEVEG OTTO TO £XBPIKO EWTEPIKO
TTEPIBAAAOV TNG aTUOCPAIPAG OTO UYOGS TITAONG Toug. Eival eTTiong avaykaiog
0 JI0PKAG EAEYXOG TWV ECWTEPIKWYV CUVONKWY TTEPIBAAAOVTOG, UE CUATHUATA
KAIUOTIOPOU, 0€ XWPOUG aTTOBNKEUONG TPOPINWY, EYKATAOTAONG £E0TTAICOU
Kal o€ Blounxavieg TTapaywyns Kal ammoBAKeUONG TTPOIOVTWY TToU €ival €u-
aioBnTa o€ BePUIKEG PETABOAEG (TT.X. QWTOYPAPIKO XAPTi KOl QIAW, OTTTIKA
opyava, VAUATa Kol UQAoHUATA, EYXPWHES EKTUTTWOEIG, EAAOTIKA, KATTVA, NAE-
KTPOVIKQ).

1.4 Egappoyés wudng

O1 epapuoyég TNG WUENG agopoUV OIKIOKEG, EMTTOPIKEG Kal BIOUNXAVIKEG
O1aTAEEIG KAl EYKATAOTACEIG, TTOU ovouadovTal YeVIKA YuyEia A — Ta Peya-
NITEPA - WUKTIKA ouykpoTApata. Ta wuyeia atroredolvtal ammd dId@opeg
OUOKEUEG Kal €EAPTAMATA, N oUVOUACEVN AEITOUPYIO TWV OTTOIWV €XEl WG
ATTOTEAEOUA TNV a@aipeon BepPdTNTAG ATTo TN PAla VOGS OWHATOG, dnAadn
TNV WUEn Tou, yia TN Peiwaon TnG Bepuokpaciag Tou Kai Tn dIaTAPNGT| ToU C€
emMOuUUNTEG OUVONKEG. H TTapaywyr) TTdyou atd pada vepou TTou €xel WuxOei
€ival hia KAQOIKN eQapuoyn Yuyeiou.

21V ayopd SI0KPIVOUUE TIG £€1G EPAPPOYES WUYEIWV:

® Oiklakd wuyegia. KaBe voiKokuplo €xel orpepa Kal éva “nAekTpl-
KG” wuyeio. To XpnoIYoTTOIoUME YIa va dIaTnPoUUE Ta TPOQPIPA Kal
Ta TTOTA Pag. ZuvhBwg €Xel €va peyaho Xwpo “ouvThpnong” Kai
EVa PIKPOTEPO XWPO “KATAWUENG”. ZTNV ayopd uTTdpxouv dIdQo-
pa UeYEDN, e avaAoyn WUKTIKH 10XV Kal did@opeg dlappubuioeig
TWV ATTOBNKEUTIKWY TOUG XWPWV (TTOPTEG, TUPTAPIA, dIaXWPIOTIKA
KATT.) (Eikéva 1.6).
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Eikéva 1.6. Suvnbiouévo ouyxpovo OIKIaKO Wuyeio

® EmayyeApaTIKA-euTTOPIKA Yuyeia. KaBe katdoTnua TwANoNg-Ka-
TAVAAWONG VWTTWV | TTOPACKEUATUEVWY TPOPIJWYV (TT.X. UTTEPA-
yopd, KpeoTTwAeio, 1xBuoTtwAegio, {axapoTTAaCTEIO, ECTIOTOPIO) KAl
KABe xwpog padikng eaTiaong Kal d1aTpoPnig avopwTtwy (TT.X. &&-
vodoxeio, VOoOKouEio) d1aBéTel TOUAAYIOTOV éva TETOIO Wuyeio. Ta
Yuyeia auTd €ite ouvTnpoUlv YPECKa T TPOPIKA Kal AAAa TTpoidvTa
(wuyeia ouvtrpnong) ite Ta d1IATNPOUYV KATEWUYHEVA (KATAWUKTEG)
(Eikoveg 1.7, 1.8 ka1 1.9).
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Eikoveg 1.7, 1.8, 1.9 — Mop@ég emmayyeALaTiKwy wuyeiwv dIatipnong Teo@iuwyv
Kai ToTwv

® Biopnyavikd wuyeia. OAeg o1 Biounxavieg kal o1 peydAor aTro-
BnNKeUTIKOI XWpPOI TPOPIMWYV JIaBEéTouv TTOAU MEYAAO WUKTIKA
OUYKPOTAMATA yIa TN ouvTtiApnon A Tnv Katadyuén peydAwv mooo-
TATWV Twv TTPOIdvTwyY Toug (Eikoveg 1.10 kai 1.11). Zra Blopnxo-
VIK& yuyeia TepIAauBAavovTal Ol INXavéG TTapPaywyng TTayou o€
KOAWVEG 1) KOPPATIO S1a@épwv pop@wv atré 10 KIAG avd KoppdTi
péEXPI 40 TOvoug avd koAwva TTapayouevou TTayou. (Eikéva 1.12).
MeyaAeG WUKTIKEG EYKATAOTACEIG TTAPAYWYNG TTayou dlaBéTouy yia
TTapadelyua ol CUBOTTOIiEG Kal O XNUIKEG BIOPNXavieg. YTTapyxouv
€TTioNG ouykpoTANaTa YuENg GAPNG yia Tn diathpnon Tng emM@d-
VEIOG TOU TTAYOU O€ OUYKEKPIPEVEG OUVORKEG, OTA TTayodpouia.
(Eikova 1.13).
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Eikoveg 1.10, 1.11. Suykpdrtnua Kai Xwpog Biounxavikng woéng

Eikova 1.12. Korij Biounxavikou Eikova 1.13. [Nayodpduio
Tayou o€ Awpides
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Kpua aApn A piypa Kpuou vepou Kal wnyudatwy TTédyou XpnoIKoTTol-
oUVTal 0€ WUKTIKA GUYKPOTHHOTA TTOU WUXOUV TO OKUPOdEUA KaTd
TN BIOUNXAVIKA TTOPAYWYR TOU yia va aTroQeuxBei n avatTuén ue-
YAAWV TTOCOTATWY BEPUATNTAG TTOU BAGTITOUV TNV TTOIGTNTA KAl TNV
QAVTOXI TOU OKUPOOEUATOG. TEAOG, UTTdp)ouV TTAPa TTOAAEG XNHIKES
OlgpyacTieg Kal €YKATOOTACEIC TTOU OTTAITOUV Tn XPNON WUKTIKWY
EYKATAOTACEWV PE dUVOTOTNTEG aKpPIfoUg pUBMIONG TwV ATTAITOU-
MEVWY BEPUIKWY OUVONKWV.

WYuyeia diakivnong wpoiovTwy. TETola yuyeia ival Ta nuipopTn-
ya Kal gopTnyd oxAuaTta yuyeia, Ta TAoia yuyeia, Ta Tpéva Yuyeia
KAl Ta agPOTTAGVA YuyEia.

WikTeg vepou. Eivar pia atrAn, Tomikr aAAd yeviKeupévng Xprnong
€QOPHOYN YIa TNV TTapaywyr KpUou vEPOU O€ XWPOUG auvabpol-
ong Koivou (TT.X. 81adpOUOUG KTIPIWV ypaPEiwy, KATACTAUATA QO-
yntou, B£aTpa, YUUVOOTAPIA KATT.).

1.5 E@apuoyégs KAiuariouou

O1 epapuoyEg KAIMATIOPOU a@opoUyV dIATALEIC KAl EYKATAOTACEIG, Ol OTTOIEG
mapaAauBdvouv A TTapdyouv BepUIKr EVEPYEIN KAl KIVOUV UNXAVIKA TTO-
ooTNTEG AEPa yia va eAéyxouv dIapKwg TIG ouvlnkeg (Bepuokpaacia, uypa-
oia, kaBapdTnTa, TAXUTNTA, TTOCOTNTA) TOU a€éPO KATTOIOU €0WTEPIKOU XW-
pou. O €Aeyxog auTdg gival TETOIOG, WOTE OOO0I KATOIKOUV Kal epyalovTal OTo
XWPEO va aioBdavovTtal AveTa, ] va w@eAoUvTal Ta BIouNXavikd TTPoidvTa TToU
UTTAPXOUV Kai o1 BIOPNXAVIKEG dlepyaaieg TTou dle€dyovTal GTO XWPO.

Alakpivoupe eTTouévwg dU0 POCIKEG KATNYOPIEG €QAPUOYWY KAIPATI-

ouou:

KAIgaTIopn6g dveong. ZTnv Katnyopia auTh uttdyovTal O KAIJOTI-
OMOG KATOIKIWVY, KATAOTANATWY, KTIPIWV YPAPEiWY, EPTTOPIKWYV KE-
VTpWV, UTTEPayopwV (super markets), Eevodoyeiwv, VOOOKOUEIWY,
XWPwVv ouvdbpoiong Koivou (B£aTpa, KivnuaToypd@ol, PouaEia,
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BIBAI0BNKEG, €0TIOTOPIA, XWPEOI POUCIKNAG Wuxaywyiag, abAnTikd
YUMVAOTAPIA KATT.) KOBWS KAl XWPWV PHECWYV PETAPOPAS (oxnua-
Ta, TAoia, Tpéva, agpotrAdva). ZTnv ayopd utrdpxel HEYAAn TTol-
KINid CUCTNMATWY KAIJATIOPOU, ATTO MIKPA TOTTIKA £WG MEYAAQ
KEVTPIKA, TTOU €ival KATAAANAa yia K&Be TTepITTTWOoN £QApPOYAG,
avaAoya pe TN @UoN Kai TN Siakupavon NG {ATnong Tou Xwpou,
dnAadr) Tou @opTiou KAIUATIOPOU Kal avaAoya pe 1o péyedog Tng
epapuoyngs (Eikoveg 1.14, 1.15, 1.16).

Eikoveg 1.14, 1.15, 1.16. XapaKTnpIOTIKES EQAPLIOYES KAIUQTIOUOU Gveong
o€ KTipia
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® Biounxavikdég KAIMATIONOG (XWpwV, TTPOIOGVTWY Kal guaiodn-
Twv dlgpyaciwy). Kalr atnv Karnyopia autr uttdpxel TTAnBwpa
YEVIKWV Kal €I0IKWV £QapPoywy. XapakTnpioTIKG TTapadeiyua-
Ta €ival; XWPOI aTToBAKEUCNG TPOPINWYV, XWPEO! TTOPAYWYIKWV
Sl1gpyaociwyV Kal atToBrfKEUONG OXETIKWY TTPOIOVTWYV (TT.X. KAWOTO-
UgpavToupyia, pwToypa®Ikd UAIKO, TUTTOYPAPEId, NAEKTPONNXAVO-
AOYIKG KOl NAEKTPOVIKA TTPOIOVTA, XapTopiopnxavia, Enpavripia,
EVEPYEIOKN Blounxavia), Xwpol £PyaoTnPIOKWY JSigpyaciwv
(TT.X. @APUOKEUTIKEG, XNMIKEG, PIOAOYIKEG Blepyaaics, EAeyXOG un-
Xavwyv), €18IKoi Xwpeol (TT.X. XWPOol XElpoupyeiwy, euaiobnTwv
ouMoywv BiIBAIOBNKwY, poucceiwy, payelpeia) (Eikdveg 1.17 kai
1.18).

Eixova 1.17. Kevipikn povada kKAiuariouou aiboucag xeipoupyeiou

Eikova 1.18. KAiuatiouog e supaveic aspaywyous o€ BIounxaviko Xwpo
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ANAKE®AAAIQZH

H @ién kai o KAIgaTIopdg agopolv Tn dlIaXpovIKA TTPOCTIABEIa Tou avBpw-
TToU va EAEYEEN TIG KAIMATIKEG METABOAEG, yia Tn dIATAPNON TNG UYEIQG Kal TNG
TPOPAG TOU KaI YIO TRV AQVATTTUEN TOU TTOAITIOPOU Tou. H avaykn yia d1apkn
Kal TTARPN €AEYXO TWV ECWTEPIKWY TTEPIBAAAOVTIKWV OUVONKWY, TTOU €§0-
o@aAifouv Tnv aveTn diafiwaon Kal TNV TTapaywyikn dpdon pag Kabwg Kai Tnv
TTOIOTNTA TPOPIUWY, TTPOIOVTWYV Kal dlEpyaciwy, wlnaoe, amd 1o 190 alwva,
TN dnuIoupyia Twv BewPNTIKWV BACGEWYV Kal TNV AvATITUEN TWV TEXVOAOYIWV
TTOU €0paiwaav TNV EQAPHPOYA TWV HNXAVIKWYV MEBOSWV BIounxavikng Kai
EUTTOPIKNAG YUENG Kal atmd Ta péoa Tou 200U aivVa TNV EQAPPOYT CUCTNUG-
TWV KAIHATIoPOU Kal OIKIOKAG WUENG. ZAPEPQ, TTOU Eival ETTITOKTIKA N avAykn
YIQ TTOPAYWYIKI OIKOVOIa, YIa aO@AAEIQ TOU EVEPYEIOKOU £QOBIACHOU Kal yIa
TTpoaTacia Tou TTEPIBAAAOVTOG, ETTIRBAAAETAI N UPNAR EVEPYEIOKH atrdédoon
KOl TO XapnAS A&IToupyiké KOOTOG TWV EQAPPOYWY WUENGS Kal KAIHATiouou
g€ ouvOUaOUO HE TN XPON OIKOAOYIKWY WUKTIKWYV OUCIWV TTOU AVTIKA-
B10T0UV TOouG XAwpopBopdvBpakes (T1.x. Tou R-407C avTi Tou @péov R-22).

>TIG avaAUOEIG TWV EQAPUOYWY WUENG KOl KAIHATIOPOU, N evéPyela aAANAETTI-
O0pa pe yia TToodTnTA UANG péca o€ £va Beppoduvapiké ouoTnua. Ekei, n
evépyela PTropei va aAAGlel Hop@EG Kal va TTPOKOAEI aAAayEG OTIG IBIOTNTEG
NG UANG, €TTONEVWG METABOARN TOU CUOTHPAOTOG ATTO Wi APXIKF KATGoTAoN
o€ pIa TEAIKN. Z& kKABe HETABOAN, N GUVOAIKN TTOGOTNTA TNG EVEPYEIAG dIaTN-
pEiTal TTAVTOTE OTAOEPN. TN PUOT, Ol EVEPYEIAKES PETABOAEG CUNBaivouv
TAVTA TTPOG Hia KATEUBUVON Kal TTOTE avTioTpo@ad. OI YUKTIKEG BIATASEIG
(aAAG kail o1 unxavég mou ovouddlovTal avtAieg BepudTNTAG) KAAUTITOUV QUTH
TN QUOIKA aduvayia, dnAadr Tn MeTaPoPd TNG BEPUIKAG evépyelag (TNG Bep-
MOTNTOG) ATTO JIa TTEPIOXN XAMNARG BepuoKkpaaciag ae yia TTEpIoX UYPNARSg
Bepuokpaciag. H petagopd auth yivetal ye Tn xprion €19IKAg ouaiag, Tou
WUKTIKOU JEOOU Kal TNG TTPOCPOPAGS Epyou atrd eEwTEPIKA TTNY.

O1 epappoyEG TNG WUENG apopoUV OIKIOKEG, EUTTOPIKEG Kal BIOPNXAVIKEG dlO-
TAEEIG KAl EYKATOOTACEIG TTOU OVOUAZoVTal YEVIKA YuyEia A — Ta JeyaAUTEPQ
- WUKTIKG ouykpoTAuaTta. Ta wuyeia atrotehouvTal atrd dIAQOPEG OCUCTKEUES
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KOl €COPTAMATA, N CUVOUAOCHEVN AEITOUPYIa TWV OTTOIWV £XEl WG OTTOTEAECUA
TNV a@aipean BepPoTNTAG aTTO TN PAda EVOG CWHPATOG, dNAadr TV WUén Tou,
ylo Tn Peiwon tng Beppokpaciag Tou Kal Tn dlaTAPENCH Tou O€ €TMIOUUNTEG
OUVONKEG.

O1 epapuoy€ég KAIHaTIoOPoU agpopouv dIOTAEEIG Kal EYKATAOTACEIG, Ol OTTOIEG
TapaAauBavouv f TTapdyouV BepUIKr EVEPYEIA KAl KIVOUV JNXAVIKA TTO-
00TNTEG AEPA YIa va eAéyxouv dIapKwG TIG ouvlnkeg (Bepuokpaaia, uypa-
oia, kaBapoTtnTa, TaxUuTNTa, TTOCOTNTA) TOU A€PA KATTOIOU ECWTEPIKOU XWPEOU.
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EPQTHZEIZ - APAZTHPIOTHTEZ

Molog gival 0 oKOTTOG TV CUCTNUATWY YUENG Kal KAIUATIOUOU;

[M6Te TTOPOUCIACTNKAY TA INXAVIKG CUCTAPATA WUENG Kal TTOTE TG GUCTH-
MaTa KAIHATIOPOU;

Mola Quaoikr aduvauia KOAUTITEl JIo WUKTIKY SIGTOEN;

Mari eival avaykaia n pnxavikr woén kai o KAIPaTIOPOS Kal TTolEG BewpEig
WG TIG BACIKOTEPEG EQAPUOYEG TOUG;

[Molog Bewpeital 0 “TTaTépag” Tou aUyXPOVoU KAIUATIOHOU;

MéTtpnoe Kal Katovouaae TIG dIaTALEIS WUENG Kal KAIJATIOPOU TToU UTTAp-
XOUV OTO OTTITI GOU ] GTO OTIITI EVOG YEITOVA COU KAl OTO OXOAEi0O TOU.
Octwpeig 6T K&TTOIO OTTO QUTEG €xEl TOTTOBETNOEI/eykaTaoTaBEl Xwpig va
XPEIageTal | o€ AdBog onpeio; YTTApXel KATTOIa TTOU AEITOUpYEi AOKOTIQ;

[Mou ogeidovTal Ta @aivopeva 1o BepPoKNTIioU Kal TNG TPUTTAg Tou Ofo-
VTOG KaI TTWG PTTOPOUV va TTEPIOPIOTOUV O€ OXEQN UE TN XPAON TwV OU-
OTNUATWY YUENGS Kal KAIpaTiopou;
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¢MBIAKOMENO} 57ox 01

Mera tn diamrpayudreuan Twv Bgudtwy autou Tou KEpaAaiou, o1 uabnTég mpé-
el va gival o€ Béon:

\/ Na katavooUv Baolkég Evvoleg TNG BePUOdUVANIKAG Kal VO TIG GUOXETI-
{ouv Jg Ta CUCTAMATA YUENG - KAIHATIOHOU.

\/ Na opifouv Tnv évvola Tng aioBnTAG Kail AavBdvouaag BepudTnTag Kail va
divouv TTapadeiypaTa atrd 10 XWEOo TNG YuEng Kai Tou KAIJOTIoOUOU.

/ Na diakpivouv Toug TPOTTOUG JETAdOONG BEPUOTNTAG Kal va divouv TTapa-
dciypata petddoong BepPdTNTAG OTTO TO XWPO TWV CUCTNPATWY Wuéng
Kal KAIJaTIopoU.

\/ Na XpnoiyoTroloV TIG HOVADES TwV dIOPOPWY PEYEBWYV Kal va KAVOUV E
EUXEPEID TIG OTTAITOUNEVEG JETATPOTTEG.

/ Na SIaTUTTWVOoUV TO TTPWTO Kal To dEUTEPO BEPUOdUVAUIKO agiwua, divo-
VTOG TTapadeiyuaTa EQAPUOYHG TOUG.

2.1 Eiocaywyn

MIAWVTOG yIa Ta CUCTAPATA YUENG Kal KAIJATIOPOU Ba XpnoIUoTIoINoOou-
ME ouxvd évvoleg, OTTwg BepudTnTa, Bepuokpaaia, Tieon, épyo, aloONTA Kal
AavBdavouca BepudTnTa, KOPEOUEVOS OTUOG K.4. MOAAEG aTTd QUTEG TIG €v-
VoIEG Ba TIG £XETE AON YVwpioel o€ TTponyoupeva Xpovia, oe AAAa padnuata
TWV YUPVOOIOKWY Tagewv 1 TG A’ 1é¢ng Tou T.E.E. (Puoikn, Eicaywyn otn
Mnyxavohoyia). O TeXVIKOG TNG WUENG Kal TOU KAIMATIGHOU TTOU €XEl KOTAVON-
O€l TIG BACIKEG QUTEG EVVOIEG, ATTOKTA TNV IKAVOTNTA VA EPUNVEUEI PAIVOUEVA
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Kal va AUvel TipoBAfuata pe peyaAltepn ukoAia. ETriong, Tou eivai 1diaitepa
XPAOIMO VO XPNOIUOTIOIEI UE EUXEPEIQ TIG JOVADEG PETPNONG TWV AVTIOTOIXWV
QUOIKWV PEYEBWV. 210 KEQAAQIO aUTO, KABWG Kal oTa duo eTTéueva, Ba Bu-
MNBoUpE TIG évvOoIEG AQUTEG Kal Ba TIG CUVOECOUUE PE EQAPUOYES TNG WUENG
Kal Tou KAIJaTIouoU.

2.2 Ogpuokpacia

Ortav ayyifoupe Pe 10 xEPI Eva BepuavTikO cwua (KaAopIpEp) 1 6Tav Bpi-
OKOPOOTE KOVTA OTn QWTIA, aioBavouaoTte CEoTn. AvTiBeTa, éTav PTraivoupe
0’ éva YUKTIKOG BAAapo 1 6Tav ayyifoupe éva Traydki, aiobavouaoTe Kpuo. To
avBpwWTTIVO OWUa PTTOPEL va SITTIOTWVEI PE TNV aioBnon Tou {eaTOU-KPUOU
av KaT gival mo {eaTo 1 1o KpUo atrd 1o idlo. H @wTid Kal To BepPavTIKO
owua ATav 1m0 {eaTd atrd T0 avOpwTTIVo cwua. O aépag Tou WUKTIKOU BaAG-
Mou Kal To TTaydkl ATav TTio Kpua atrd 7o Cwua hag. QoTdoo, N avepwIrivn
aioOnon ival UTTOKEIPEVIKA Kal OgV UTTOPE OUTE VA KATATAEE! T CWPOTA O€
Mia o€1pd (1110 KpUo - Mo {e0Td) OUTE VA ATTOTIUATEI TN BEPUIKA TOUG KATACTO-
on TToooTIKG (&€iTE OXETIKA TN dpacTnEIdTNTA 1 0TO TEAOG TOU KE@aAaiou). MNa
Va ETTITEUXOEI KATI TETOIO YE TPOTTO AVTIKEIMEVIKO, OTTAITEITAI N METPNOT EVOG
QUOIKOU [eYEBOUG TTOU aTTEIKOVICEl TN BEPUIKA KATAOTOON TOU OWPATOG. To
QUOIKO péyeBog TTou pag Oceixvel TTéoo eaTO 1 TTOCO KPUO €ival £va CWPA
gival n Bgppokpacia.

2.3 KAliuyakeg Ospuokpaciwv-Merarpomn

>NV Tapdypa@o auTr Ba pag ammacXoAnoel To €€1G EPWTNUA:
» [1w¢ umopouue va UETPATOUNE TN Beplokpaaia;

Otav o€ éva cwpa aAAalel n Bepuokpaaia, TOTE HETARBGAAOVTAI KOl OPICPEVES
GAAEG 1ID16TNTEG TOU. AV €XOUNE £va XOAKOOWANVA OPICPEVOU PIKOUG Kal TOV
Beppdavoupe, TOTE TO PAKOG Tou Ba augnBei. Eivar yvwaoTd 611, KaTd Kavova,
otav Ta cwpata Bepuaivovtal, diaoTéAAovTal. Oago peyaAlTepn gival n augn-
on NG Bepuokpaaciag Toug, TOGO UeyaAUTEPN €ival n 10GTOAN Toug. AvTiBe-
Td, OTAV N BEPUOKPATia KATTOIOU CWHATOG PEIWBED, TOTE aUTO, KATA Kavova,
ouaTEAAETal. AuTr TNV 1I016TATA TNG BIACTOANG KAl GUGTOANG TwV CWHATWY,
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KaBWG PeTaBAAAETAI N BEPPOKPATIA TOUG, TNV EKPETAAAEUOUAOTE YIA TNV KO-
TAOKEUN opydvwy PETPNONG TNG Bepuokpaciag. H pétpnaon Tng Bepuokpaai-
ag yivetal pe Ta BeppodpeTpa. Emeidr) ydAiota 10 @aIVOPEVO TNG BIACTOANG
Kal UOTOANG AOyw PETABOAAG TNG BepUoKpaaiag eival evTovoTeEPO aTa uypd
atr’ 6,7 OTa OTEPEW, ALIOTTOIOUVTAI KUPIWG Ta uypd OTA BEPUOPETPA TTOU Ka-
TaokeudadovTal.

Ta 1o ouvnBicpéva BepudueTpa cival Ta YUdAIva BEpuOPETPA PE UYPO
(ZxAua 2.1). AtroteAolvTal atrd €va yudAivo doxeio TTou KATOAAYEl O Ow-
Mva e pikph diaueTpo. Otav n Bepuokpaacia augaveral fj EAATTWVETAI, TOTE
N oTAAN Tou uypoU avePaivel A kateBaivel avTioToixa. To BEPUOUETPO PEPEI
BaBuoloynuévn KAigaka KaTd PAKOG TOU Ow-
Afva.

Ta yudAiva BepuopeTpa uypoU €XOUV ME-
YAAn okpipeia pétpnong. To pelovéKTNUG
TOUG €ival OTI Bev €xouv TnAe-évdeign (va Ptro-
pei dnA. va diaBdoel KATToI0G TNV EVOEIEN TOUg
o€ €va onueio pakpid ammd autd TTou YiveTal n
péTpNon) kai etTiong d¢ divouv GAAG oruara
Ta otroia Xpeiddovtal oTIg dlaTdgelg pubuiong,
OTOUG BEPUOCTATES K.ATT.

MNa 1N pétpnon TG Bepuokpaaiag €Xouv Ka-
TaoKeUOOTEl Kal TTOAAG GAAa €idn BeppopéTpwy, TTOU AEITOUpyoUV e dlago-
PETIKEG APXES aTTO O,TI Ta YUAAIVa BeppopeTpa. MNa Tapddeiyua, gival yvwaoTto
atd TNV HAekTpoTtexvia OTI N NAEKTPIKN avTioTaon vog UAIKOU PETABAAAETaI
ME Tn Beppokpacia. Eeapuoyr Tng 1810TNTAG auThG atroteAolv Ta Bepudue-
TPA VIO TOUG KIVNTAPES QUTOKIVATWV.

AANO QQIVOUEVO TTOU UTTOPEI va XpnoluoTroinBei yia Tn uéTpnon Tng Bep-
MoKpaoiag gival To BEpPONAEKTPIKO QaIvOpevo. Na To OKOTTO auTd, KATAOKEU-
acovtal Ta BgpuonAekTpikG oroixeia. Autd arroteAouvTal ammd dUo cUpPaTa
OIOQPOPETIKWY UAIKWV TT.X. OIOAPOU Kal XOAKOU, Ta oTroia €xouv U0 onueia
OUyKOAAnong. OTav 10 £va onueio cuykOAANONG £xel SIOPOPETIKY BEpUOKPaA-
oia ammé 10 dAAo, TOTE eu@avideTal Pia YIKPr NAeKTPIKA Tdon, pe Bdon Tnv
oTroia YeTpIETAl N dlagopd Beppokpaciag HETAEU Twv dUO anUEiwWY TUYKOA-
Anong. Ymdpyxouv akéua Ta OIPNETAAIKG BepudueTpa (07 autd aglotrolsital
TGN TO QAIVOUEVO TNG BEPUIKNG BIAOTOANG), Ta BeppioTopg, KABWG Kal AAAoI
TUTTOI BEPUOUETPWV.

Zxnua 2.1.
ludAivo BgpuodueTpo ue uypo
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KAipakeg Bgppokpaciwv

H kAipaka BepuoKpaCIwY TToU £XEI ETTIKPATATEI GTOV EupwTTaikd Xwpo eival
N KAipaka KeAoiou. ZTnv kKAipaka auth, otnv TASN Tou TTdyou avTIOTOIXEl TO
0 Tng kAigakag (0°C) kai aTo Bpaouo Tou vepou avTioToixei To 100 (100°C),
ME TNV TTpoUTTé0eon o1 n TAEN Kal 0 Bpacudg yivovral utrd Trieon MiIog
PUOIKNG aTudoaipag (1atm)l. Ymdpyxer akdua kai n kAipaka dapevait, n
oTroia xpnoiyoTroigital Kupiwg oTig H.MN.A., aAAd Teivel va avTikaTooTabei atod
TNV KAiyaka KeAoiou. Ta avrioToixa onueia otnv kKAipaka ®apevat givai 1o
32 (32°F) yia Tnv &N Tou TTayou Kai To 212 (212°F), yia 10 Bpacud Tou ve-
pou, utré Trieon 1atm. Toviloupe 1o UTTO TTieon 1atm, yiaTi, 6TTwg Ba dolue
avaAuTIkKG oTo KEQAAaIo 4, oI Beppokpaaieg THENG Kal Bpacpol Jiag ouaiag
€§apTwWVTAl ATTO TNV TTIECT TTOU ETTIKPATEI.

MeTaTpotrh evdeifewv Beppokpaciwv

H kAipaka Papevait XpnoIPOTIOIEITAl GUXVA GTOV KAIUATIOUO Kal aTnv Wuén.
KaAd givar Aoimmév va yvwpilel 0 WUKTIKOG va METATPETTEI EVOEiILEIG Bepuo-
Kpaoiwv atréd Babuoug Papevdit o€ Babuoug KeAoiou kal avTioTpopwg. MNa
TIG METATPOTTEG AUTEG, TO KAAUTEPO €ival va XPNOIKPOTIOIOUVTAI THIVAKES, OTTWG
o lNivakag 2.1 1mou diveTal 0T0 TEAOG TNG TTAPAYPAPOU. 2T PJeoaia OTAAN TOu
Tivaka autou Bpiokoupe Tn Bepuokpaaia TTou TTPETTEN va peTaTpaTrei. Edv n
TINA TNG Bepuokpaaiag eival oe BabBuoug Papevait, TOTE OTNV APICTEPT OTA-
An dideTan n avtioToixn TP o€ Babuoug KeAoiou. Edv dpwg n TipA eival o€
BaBuoug KeAaiou, 16T€ 0TN B€EIG OTAAN TTAipVOUUE TNV TIUA TNG O€ BaBuolg
dapevait. Ag doupe dUo TTapadeiypaTa Xprong Tou TTivaKa:

1 Me yia Quaikn aTnéo@aipa 1I000TAl N ATUOCQAIPIKN TTiEan oTnV em@dveia TnG 8GAacoag. H
£VVOIQ TNG TTIEONG KAl Ol HOVABEG PETPNONG TNG AvaAUOVTal OTN GUVEXEIQ AUTOU TOU KEQPOAQi-
ou (Mapdypagog 2.7)
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» Na peratpatrei €vdeitn +10°F og Babuoug KeAaiou

-12,8

Mdue otn peoaia otrAn Tou lMNivaka
2.1 kal Bpiokoupe Tov apiOuo +10.
ApioTepd didetal n Tiyr o€ Baduolg
KeAaiou 6nA. -12,2 °C.

-12,2

-11,7

» Na petarpartrei évdeign -5°C oe Babuoug Gapevair.

Maue otn peoaia oTAAN Tou lMivaka
2.1 kai Bpiokoupe Tov apiBuo -5.
Ae€1d dideTal n TIPr o€ Babuoug
dapevait dnA. +23°F.

Ortav dev éxoupe oTn d1ABECT YOG TTIVAKES, UTTOPOUNE VO UETATPETTOUUE
€XOVTAG OTO JUAAS PaG Jia avaAoyia. 10 oxfua TTou aKoAouBEei, apioTepd
éxoupe TNV kKAipaka KeAaiou kar 8e€id Tnv kAipaka Papevait. OTwg eimmaye
TTapatdvw, 1o 0 TNG KAigakag KeAaiou avTioToixei oto 32 Tng KAipakag da-
pevait kai 7o 100 Tng kAipakag KeAaiou avtioTtoixei oto 212 TnG KAipakag
®apevair. Eotw OT1 o€ pia ouykekpipévn Bepuokpaaia €xoupe £voeign C oTo
BepuodueTpo KeAaiou kai évdeign F oto Bepudpuetpo Papevait kal emOUPOUUE
va Bpoulpe Tn YETAEU Toug oxéan. pd@oupe AoITTov Tnv €€1¢ avaloyia:

C-0 _F-32 _ C _F-32_C_F-32
100-0 212-32 100 180 5 9

Zxnua 2.2. Avriorolxia avaueoa oTi¢ EVOEIEEIS TwV BgpuoUETPWY
KeAaiou kar @apevair
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Me Bdon Tnv TTapatdvw oXE0n MTTOPOUNE VO PETATPETTOUME aTTO TN WIO
KAipaka otnv GAAn.

AT1réAuTtn Bepuokpaacia

Z0uQwva Je Tn Ogpuoduvaiikr, n Beppokpacia gival To péyebog TTou ek-
@padel TN Héon KIVNTIKR €VEPYEIA TWV HOpPiwv evodg owpatog. Aniadn,
000 PeyaAUTEPN €ival N KIVNTIKA EVEPYEIQ TWV POPiWV Tou, TOOO TTIO PEYAAN
gival n Beppokpaaia. AvTIBETWG, 600 UIKPOTEPN €ival N KIVNTIKA EVEPYEIQ TWV
Mopiwv Tou, TOCO TTIO PIKPA €ival n Beppokpaaia. YTrapyel JAAIOTa KATTOIA
Bepuokpacia TO00 XauNAr, WOTE N KIVNTIKI EVEPYEIQ TWV Yopiwy gival 0, dn-
Aadn Ta poépia givar akivnra. H Beppokpacia autr) o€ Babuoug KeAaiou givai
—273. 'Exouv emiTeuxBei epyaoTnplakd Bepuokpaacicg Aiyo peyaAltepeg atrd
auTh Tnv TiuA. H Bepuokpaacia autrh Aéyetal ardéAuto pndév. Me agetnpia
TO ATTOAUTO UNBEV, QTIAXTNKE PIa VEQ KAipaka Bepuokpaciag TTou ovouade-
Tal KAigaka amoAutwy Beppokpaciwy i kKAipaka KEABIv. OTtav kavoupue
UTTOAOYIOHOUG O& HOBNUATIKEG OXEOEIG, OTTOU UTTEICEPXETAI N BEPPOKPA-
oia, T61e BAdoupe TNV TIMA TNG Bgppokpaciag oe KEABIV (K). H oxéon pe-
TATPOTING TNG Beppokpaciag atmo Babuoug KeAoiou oe KEABIV gival n €EAG:

K =°C + 273 2.1)

KAipaka atréAuTng Beppokpaciog XpnoIYOTIOIEITaI £TTIONG OTO ayyAoOCO&ovI-
K6 auoTnua. Mpodkerral yia TV KAipaka Rankine (Pavkiv). H oxéon petatpo-
TAG a1rd Babuoug Gapevait oe Pavkiv eivail n €€ng:

R = °F + 460 (2.2)

KAgivoupe Tnv TTapdypa@o TrapabEéToviag Trivoka HPETATPOTIAG Bepuo-
Kpaciwv atmmd °C oe °F kal avmioTpOQwg e TNV €MOHPAvOon TTwg 10 Alg-
Bvég 2uoTnua Movdadwv (S.1.) ammodéxetal yia Tn Yérpnon Tng Bepuokpaaci-
ag Movo Tnv KAipaka KeAoiou kal wg povada péTpnong TnG amoAuTng
0eppokpaciag To K.
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Mivakag 2.1. Merarporrh Ospuokpaciwyv arod °C o€ °F kar avTioTpopws.

43

Oeppokpaocia

Oeppoxkpacia

°c °C 7 °F oF °C °C 1 °F °F

—40,0 —40 —40,0 —17,8 0 +32,0
—39,4 —39 —38,2 —17,2 +1 +33,8
—38,9 —38 —36,4 —16,7 +2 +35,6
—38,3 —37 —34,6 —16,1 +3 +37,4
—37,8 —36 —32,8 —15,6 +4 +39,2
—37,2 —35 —31,0 —15,0 +5 +41,0
—36,7 —34 —29,2 —14,4 +6 +42.,8
—36,1 —33 —27,4 —13,9 +7 +44,6
—35,6 —32 —25,6 —13,3 +8 +46,4
—35,0 —31 —23,8 —12,8 +9 +48,2
—34,4 —30 —22,0 —12,2 +10 +50,0
—33,9 —29 —20,2 —11.7 +11 +51,8
—33,3 —28 —18,4 —11,1 +12 +53,6
—32,8 —27 —16,6 —10,6 +13 +55,4
—32,2 —26 —14,8 —10,0 +14 +57,2
—31,7 —25 —13,0 —9,4 +15 +59,0
—31,1 —24 —11,2 —8,9 +16 +60,8
—30,6 —23 —9,4 —8,3 +17 +62,6
—30,0 —22 —7.6 —7.8 +18 +64,4
—29,4 —21 —5,8 —72 +19 +66,2
—28,9 —20 —4,0 —6,7 +20 +68,0
—28,3 —19 —2,2 —6,1 +21 +69,8
—27,8 —18 —0,4 —5,5 +22 +71,6
—27,2 —17 +1,4 —5,0 +23 +73,4
—26,7 —16 +3,2 —4.4 +24 +75,2
—26,1 —15 +5,0 —3,9 +25 +77,0
—25,6 —14 +6,8 —3,3 +26 +78,8
—25,0 —13 +8,6 —2,8 +27 +80,6
—24,4 —12 +10,4 —2,2 +28 +82,4
—23,9 —11 +12,2 —1,7 +29 +84,2
—23,3 —10 +14,0 —1,1 +30 +86,0
—22,8 —9 +15,8 —0,6 +31 +87,8
—22,2 —8 +17,6 0 +32 +89,6
—21,7 —7 +19,4 +0,6 +33 +91,4
—21,1 —6 +21,2 +1,1 +34 +93,2
—20,6 —5 +23,0 +1,7 +35 +95,0
—20,0 —4 +24,8 +2,2 +36 +96,8
—19,4 —3 +26,6 +2,8 +37 +98,6
—18,9 —2 +28,4 +3,3 +38 +100,4
—18,3 —1 +30,2 +3,9 +39 +102,2
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Oeppoxkpacia
OC OC .r'.l OF OF
+4.4 +40 +104,0
+5,0 +41 +105,8
45,5 +42 +107,6
+6,1 +43 +109,4
+6,7 +44 +111,2
+7,2 +45 +113,0
+7,8 +46 +114,8
+83 +47 +116,6
+89 +48 +118,4
+9,4 +49 +120,2
+10,0 +50 +122,0
+10,6 +51 +123,8
+11,1 +52 +125,6
+11,7 HEE +127,4
+12,2 +54 +129,2
+12,8 el +131,0
+13,3 +56 +132,8
+13,9 +57 +134,6
+14,4 +58 +136,4
+15,0 +59 +138,2
+15,6 +60 +140,0
+16,1 +61 +141,8
+16,7 +62 +143,6
+17,2 +63 +145,4
+17,8 +64 +147,2
+18,3 +65 +149,0
+18,9 +66 +150,8
+19,4 +67 +152,6
+20,0 +68 +154,4
+20,6 +69 +156,2

2.4 Mnyaviko épyo - loxug

‘Epyo

‘Epyo ep@avifeTal Otav £XOUPE UETATOTTION TOU ONMEIOU €QAPUOYAG MIAG
duvaung. Otav aveBdaloupe Eva goptio atov 7 6po@o PIag TTOAUKATOIKIAG,
TOTE PETATOTTICOUME TN dUVANN (OTN CUYKEKPIPEVN TTEPITITWON TO BAPOG TOU
owpaTog) mpog Ta Tavw. lMa TN YETATOTTION AUTH TTPETTEl VA KATABAAOUME
£pyo. Av aQriOoUlE va TTECEI Eva OWHA aTTO KATTOI0 UWOG, £XOUUE TTANI JETA-
TOMION TNG dUVaNNG. AuTr TN OpPd OUWGS ITTOPOUNE VA TTAPOUME £PYO. TNV
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€I0IKY) TTEPITITWON TTOU TO ONUEI0 EQAPUOYAS TNG dUVAUNG METAKIVEITAI KABETA
Tpog TN dielBuvaon Tng dUvaung, TOTE OUTE TTAPAYETAI OUTE KATAVOAIGKETAI
épyo. To épyo cival undév.

MNa va dlakpivouue TNV KaravadAwon amo TN AQyn €pyou Xpnol-
MOTTOIOUME TO QVTIOTOIXO TTPOCNMO: OTAV KATAVOAWVOUHE £pYO0
ONMEILVOUUE apVNTIKG TTPOONUO (-), EVW OTAV TTAiPVOUME £pYO
ONMEILVOUUE BETIKO TTPOCNO (+).

H évvoia Tou épyou eival Baaikny otn Bepuoduvapiki. H Bepuoduvapikn
QOXOAEiTAl YE PNXAVEG TTOU TTAPAYOUV UNXAVIKO €PYO (TT.X. MNXAVEG QUTO-
KIVATWY, GTUOMNXAVEG), OAAG KOl JE JNXAVES TTOU KATOVAAWVOUV UNXAVIKO
€pYO (TT.X. OEPOCUUTTIEOTEG, CUPTTIEOTEG WUKTIKWV EYKATOOTACEWV). Z€ OAEG
TIG TTAPATTAVW PNXAVEG, N TTapaywyr | N KatavaAwaon €pyou CUVOEETAI [E
METABOAEG TNG KaTAOTAONG EVOG agpiou () MiyMaTOG agpiwv) p€oa aTn uNxo-
vh.

H povada pérpnong yia 1o épyo oto S.l. gival 1o Joule (TZ&ouA) (J).
Zuxva xpnaiyotroigital kai To TToAAaTTAda10 Tou Joule, To KiAotdouA (kJ) (1
kd = 1000 J). Z1o MeTpikd ZuoTtnua povdada Epyou ATav 1o kpm (KIAOTTOVTS-
peTpo. 1 kpm=9.81 J)

Evépyeia

H evépyela voeital wg N IKAvOTNTA TTapAyWYNS €pyou. Afue OTI éva cwua
TTOU BPIiOKETAI O€ KATTOI0 VYOG aTTd TNV £TTIPAVEIA TOU £DAQOUG £XEI EVEPYEIQ,
€TTEION av TTECEl, uTTopEi va TTapayel £pyo. O uTTEPBEPPOG ATPOG O€ PIA OTHUO-
pnxavh €xel evépyela O10TI OTavV OTACEI GTO OTPOPIAO ] GTOV KUAIVOPO, UTTOPEI
va TTapayel £pyo.

H evépyeia eppavidetal pe dIAQopeg HOPPES, OTTWG NAEKTPIKN, NAIOKA, un-
XavIKr] KATT. H apxn d1atApnong Tng evépyeiag opifel 0Tl N evépyela Ogv
eCapavicetal ouTe TTAPAYETAI ATTO TO UNOEV OAAG PETATPETTETAI OTTO IO HOP-
@A o€ AAAnN.

O1 povadeg evépyelag givar idieg e TIg povadeg £pyou. 210 Mapdptnua
2 Ba BpeiTe TiVaKa JETATPOTTAG AVAPETA OTIC OIAPOPES JOVADEG EVEPYEIAG.
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loxug

2TV évvola Tou £pyou OtV UTTEICEPXETAI KOBOAOU 0 XpOvog PYéoa oTov
oTT0i0 auTO TTapdyetal ) kartavaAwveral. Emedn dpwg pag evolapépel o
XPOvVoG auTdg, yI' autd opifoupe TNV évvola Tng 1oxUog. loxug eival To oTn
Movada Tou XpOvou TTapayOouevo | KATAOVAOAIOKOMEVO £PYO.

Movada péTpnong TnG IoxUog, cUP@WVa PE Ta 6ca €itTaue, Ba gival 1o
J/s (TZaouA avd deutepOAettto). H povdada autr Aéyetal ko Watt (Bar) kai
oupBoAiCeTar pe W. TToAU cuyxvd XpnoldoTTolEiTal £TTIONG TO TTOAGTTAACIO TOU
W, kihoBar (1kW = 1000 W).

210 MeTpikd ZUOTNPA JovAdwv gixape yia TNV IoXU To kpm/s (KIAOTTOVTO-
METPO avA BEUTEPOAETTTO). ZTIG EQAPHOYES XPNOIMOTTOIOUVTAI CUXVA OPIOHE-
Va TTApAYywya aUuTAG TNG HovAdAg OTTWG O ITTTTog. YTTApxEl 0 MeTPIKOG iTTTTOG
(PS 4 CV) ka1 o AyyAikdg itrmog (HP). loxuer: 1 PS =75 Kom/s kai 1 HP = 76
Kpm/s. Avaueoa oto MeTpikd itrmro kai To KW 1oxUel n €ERg oxéon:

1kW =1,36 PS (2.3)

2.5 Oegpudrnra - Aioénr kai Aavldavouoa Ospuornta

H @gppoéTnTa cival evépyeia TTou YETAdIOETAl ATTO £va CWHA O €va GAAO.
Aev gival evépyeia TTou “€xel” Eva owua, aAAG evépyela TTou MeTadideTal aTTd
éva owpa o€ éva aAAo, 6Tav uTTdpxel JETAgU Toug dlapopd Bepuokpaaiag.
H OgppédTnTa €ival evépyeia Tou peTakopidel. MtTopoUue va PIAGUE yia
BepPoTNTA TTOU PETABOBNKE ATTO £va CWHA O€ £va AAAO (yia TTapddelypa atro
TOV 0€Pa TOU dwHATIOU £vOG BEPUAIVOUEVOU XWPOU TTPOG TA TOIXWHATA TOU
KTIpiOU 1) a1TO TOV £EWTEPIKG AEPA TTPOG TO TOIXWHATA EVOG WUKTIKOU BOAG-
pou). Agv UTTopoUdE OUWG va Aéue OTI Eva awua “Exel” uwnAr BepuoTnTa N
o1 “€xe1” xapnAn BepudTnTa. Ag doupe 1o Zxpa 2.3:
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Zxnua 2.3

Ag uttoBéooupe 6T avapeoa ota cwuata A kal B uttdpxer diagopd Bep-
Mokpacoiag kal OTI To owpa A £xel upnAdTEPN Beppokpacia ammd To CWHa
B. H BgppoéTnTa TrNyaivel mavrote amdé ocwpa uynAdTEPNG O CWHA
XOuNAOTEPNG BeppOKpATiag. 2TO0 TTAPAdEIYUA WOG Ba €xoupe PETAOOON
evépyelag (BepudtnTa Q) atrd 1o cwua A oto cwua B. Katd mn didipkeia auTrg
NG petaddoaong, av de cupPei aAAayr QUOIKNG KATAoTaoNG G€ KATTOIO aTrd Ta
dUo owuaTa, N BepUOKPaATia ToU CWHATOG A TTEQTEI EVW N BEPPOKPOTia Tou
owpaTtog B aveBaivel. Kamoia oTiyur) o1 dUo Beppokpacieg Ba egilowbouv.
ToTe TTAUEI N PETAPOPA evEPYEIQG aTTO TO A 0TO B KO Aépe 611 T dUO CwPaTA
BpiokovTal o€ OgPMIKN ICOPPOTTId.

2TIG TEXVIKEG €EQAPUOYEG, yia T BepMOTNTA TTOU BéXETAI £va PEUCTO,
XpnoiyotroloUue BeTIKO TTPOONMO, VW yia Tn OgppéTnTa TTOU Sivel éva
PEUCTO, XpnaoipoTroloUE apvnTiKG TTpdonuo. MNMpocoéfTte 6T Ta TTPdONUQ Ei-
val avTioTpo@a atrd autd TTOU XPNOIKOTIOINCAE Yia TO £PYO.

Qg evépyela, n BepudTnTa PETPIETAI OE JOVADEG eVEPYEIQG, OnAadr aTo S.1.
oe Joule (J). loTopikG dpwg n BeppdTNTA, TTPOTOU YiVEl KOIVWG OTTODEKTH N
EVEPYEIOKN TNG QUON, PETPNONKE O€ Bepuideg (cal) kal oTo TTOAGTTAGC16 TOUG
XIANoBeppideg (kcal). O1 povadeg auTég eival eupuTaTa dIOOEOOUEVEG OTNV
TPA&EN akdua Kail oTIG PéPES pag. Eriong diadedopévn aTnv Wuén Kai Tov KAI-
MaTiopd gival n ayyAooagovikr) yovada BepuoTtnTag, 1o B.T.U. (British Ther-
mal Unit). To kcal gival To 1006 BgpudTnTag ToU TTPETTEl va 00¢i, WoTE va
avefei n Bepuokpaaia piag palag 1 kg vepou katd 1°C. AvrioTtoixa 1o B.T.U.
givalr 1o 1006 BepudTnNTOag TTOU TTPETTEl va ©00¢i ae pia Aiptrpa (Ib) vepou
yia va aveBei n Beppokpacia TG katd 1°F. H oxéon petagu keal kai B.T.U.,
povadeg o1 oroieg oTadlakd avTikadioTavral atrd 10 J, givail n €¢NG:

1 keal = 4 B.T.U. (2.4)
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AioOnTA ka1 Aavldvouoa BgpudTnTa

AioOnTA BgpuOTNTA OVOPAleTal TO TTOOO BEPPOTNTAG TTOU, OTAV JiveTal O€
£va oWPA 1 aQaIpEiTal aTrd £va oW EXEl WG ATTOTEAEOUA TNV augnon ) m
Meiwaon TNG BepPoKPATIiag Tou CWHATOG, XWPIC va £XOUPE aAAayr QUOIKNAG
KaTdoTaoNnG (LETATPOTTA aTTO UYPO OE AEPIO, aTTO OTEPED OE UYPO I AVTIOTPO-
PwWG).

MoAAEG @opég, n petddoon BepudTNTAg Ao 1 TTPOG £Va CWHA BE CUVO-
OeveTal ammd PeTaBoAn TG BEpPOKPATiag Tou CWPOTOG. AUTO GUUBAIVEI OTIG
aAAayEG QUOIKAG KaTdoTaong. ToTe pINGue yia AavBdvouoa BepudTnTa.

O 6pog AavBdvouca BeppdtnTa dNAwvel TO TTOCO OgPUOTNTAS TTOU
ouvaAAdooel pia pada piag ouciog pe 1o TreEPIfAAAov, 6Tav aAAddel
QUOIKA KATAOTACT). ©@a doUpe avaAuTIKG OAEG TIG TTEPITITWOEIS AAAAYAS QU-
OIKAG KATAOTAONG OTO KEQPAAQIO 4.

Otav éva uypd UETATPETTETAI OE€ QEPIO, ATTOPPOPA £va peYAAO
000 BeppdTnTag aTo TO TMEPIBAAAOV TOU. AUTO OKPIBWG EKPETAA-
AeudPOOTE OTNV TTPAEN, TIG TTEPICTOTEPEG POPEG, VIO TNV TTAPAYW-
v wogne.

OepHIKN 10XUG

MoAAEG popég O pag evdiagEpel pévo n BepudTnTa TTou PETARIBACTNKE ATTO
éva owpa o€ €va GAAo aAAd Kal g€ TTOG0 XPOvo PeTABIBAOTNKE. TOTE PIAGUE
yia 8gppéTnNTa 0TN HOVADSA TOU XpOvou. To péyebog autd £xel dIAOTACEIG
IoxU0G. H povada pétpnong mng ivar to Watt (W). Eittape dpwg kai mopao-
TAvw TTWG XPNOIKOTToIoUVTal AKOUA Yyia T BepudTnTa Kai o1 povadeg keal kai
BTU. AvTioToixa, utrdpXouV Kal EEXWPIOTEG JOVADES yia Tn BEpUIKNA 10XU, Ol
otroieg oTadiakd avTtikaBiotavral atmd 1o W. O1 yovéadeg auTtég eivai 1o keal/h
(x1NI0Beppideg ava wpa) kar To BTU/ h (Mm-T-yioU avda wpa). loxdouv ol
€ENG OXEOEIC:

1 keallh = 4 BTU/ h (2.5)

1 kcal’lh=1,161 W (2.6)
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2NV Wogn, Otmou ag evOIaPEPEl KUPIWG 0 pubudg agaipeong Bepudtntag
atré éva Xwpeo, XPNOIUOTIOIEITal TUXVA 0 6POG WUKTIKA 10XUG. MNa To péyebog
auTtod XpnolpoTroigital ouxvé otnv pagn N ovada RT (WukTikog Tévog). loxler:

1 RT= 12000 BTU/h (2.7)

To péyeBog BeppudTNTA OTN HovAda TOU XPOVOU, 0€ APKETA £yXEIpidia,
AvaQEPETAl KAl WG TTapoxn 0epudTnTag I por OgpudTNTAG.

Oépuavon kol Yyodn

2T0 TTPWTO KEPAAQIO €idaue 0TI 0 AvBpwTTog TTpoCoTTaBEl va eAEyEel TIG
KAIpaTIKEG HETABOAEG, TTPOKEINEVOU Va el Kal va epyaleTal ue dveon Kal
ao@aAeia o€ KAEIOTOUG XwpPoug aAAd Kal va SiaTnpei uyisivr) TNV Tpo®n Tou.
270 KePAGAalo 9 Ba avaAuBouUv e AETTTOUEPEID O TTOPAPETPOI TTOU BEAOUUE
va gAéyxovtal o€ évav KAIJATI{OPEVO XWPOo. Avaueoa G’ autoug, TTEpa aTrd TN
Bepuokpaaia kal TNV KaBapdTNTa TOu aépa, €ival Kal n vypaacia.

MiAGue yia Bépuavaon, 6tav TPoadidoupe Eva TTooO BepudTNTAG OTOV
a€pa Tou Xwpou Tou otroiou BEAoupe va eAéyéoupe TIG ouvBrkeg. Moio Ba
gival To atroTéAecua AuTAG TNG TTPOadoang BepudTtnTag; MTropei va gival avu-
Yywaon TnG Beppokpaaiag Tou aépa, Xwpig va aAAdlel To TTepIEXOUEVO TOU O€
uypaaia. Tote pIAdue yia aiodnTn 8€ppavon. TéToiou €idoug BEpuavan £xou-
ME, 6Tav peTafifaletal BepudTnTa OTOV épa PEOW VOGS BEPUIKOU EVOAAAKTN
(T7.X. MEOW MPIAg OEPTTAVTIVAG). Z€ TTOAAEG TTEPITITWOEIG OPWG, £va TTO0O Bep-
MOTNTOG TTOoU TTPOoOodideTal 0 pia pdla aépa ptropei va datravnBei yia Tnv
METATPOTTA OTayoVIdiwv vepoU ae udpaTuoug. ToTe WIAGUE yia Béppavon HE
uypavon.

AvTioToixa, £xouue Yugn otav aalpeital éva TTood BepudTnTag atd Tov
aépa. To amoTéAeopa auTtrg TG agaipeons BepudTnTag YTTopEi va gival n
TTWoN TNG BepPokpaciag Tou aépa, XwpPIic va aANdel To TTeEpIEXOUEVO O€
uypacia. Mtmopei Ouwg To ATTOTEAETUA va gival N JETATPOTT TWV USPATUWV
o€ vepod (apuypavan).

OMor o1 Trapamévw TpéTTOI BEPUavong Kal Yugng Ba avatrtuxBouv ava-
AUTIKG OTO Ke@AAaio 10, pe Tn Ponbeia Tou AeyOUEVOU WUXPOMPETPIKOU dla-

ypdappaTog.
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2.6 Meradoon Ospuornrag. Tpomor Meradoong

To Bépa TG peTddoong BepudTNTAG ATTO £va CWHA O€ £va GAAO aTTaoXOAEi
ouyva Tnv TEXVoAoyia Kai IdiaiTepa TNV WUEN Kai ToV KAINATIOUO.

¥ 37 SIAQOPES QapLoyES TNS WUENS Kai Tou KAiuatiouou, dAAore BéAoupe
évrovn pon BepudtnTag Kai GAAore 600 10 duvard uIKPOTepn. Mmopeite va
TPOCOIOPICETE KAl VA KATAYPAWETE TIC TTEPITITWOEIS TTOU QVAKOUV OTh UId
i v aAAn karnyopia;™

H pet@ddoaon BepudTtnTag yiverar TAvToTE, OTTWG TOVIOTNKE GTNV TTaPAYpPa-
@0 2.5 a1ré cwpa uwnAdTEPNG BEPPOKPACIag 0€ TWUa XapunAdTEPNG Beppo-
Kpaciag. H petddoaon BepudTnTag YTropei va yivel dIau€aou UAIKWY CWPATWY
aAAd KOl Xwpig TNV TTapouadia UANnG, dnAadr) o1o kevd. O TeAeuTaiog autog
TPOTTOG OVopAdeTal HETAdOON PE AKTIVOBOAIQ.

2TnV TTEPITITWAON TTOU XPNOIUOTTOIEITal UAIKG PECO yia Tn PETAdOOoN
™G BepudTNTAG, dlaKPivOUuue dUO TPOTTOUG WETAOOONG: UE AYWYN Kal JE
METAQOPA.

Oa avagpepbouue oTn auvéxela Aiyo TTIo avaAuTIKG OTov KABE TPOTTO JETA-
doong. Ag BupduaoTe Suwg OTI, OTIG TTEPICOOTEPES EPAPUOYES TNG WUENG Kal
TOU KAIJATIGHOU, OI TPOTTOI QUTOI EUPaVICOVTAl GUVOUOGUEVOL.

Merddoon BepudTNTAG HE AYWYA

Me 1oV 6po auTd gvvooUpe Tn PETAdOON BepudTNTAg PECO ATTO £va UAIKO
Owua, To oTToio &gV epPaviel EEWTEPIKA Kauia kivnon. O TpOTTog autdg ago-
PA KUPiWG OTEPEG CWHATA.

MNa va katavoriooupe atrd Toloug TrapdyovTeg e€aptdral n yerddoon pe
aywyn, ag Bewprooupe évav ToiXo TTOU ATTO Tn MIa TTAEUPA Tou €xel Bep-
pokpaaia T, kar amé v GAAn Bepuokpacia T, xaunAdtepn amo v T..
A@ou T, > T,, n BepuotnTa pter atmo v TAeupd 1 atnv TAeupa 2.
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Zxnua 2.4

To oxfiua 2.4 mapouciddel Tov Toixo o€ dUO OWEIG. ZTO TTAPATTAVW OXNA-
pa, O gival To TTAX0G Tou Toixou, evw A gival To eupadov TnG emPAveIag Tou

TOiXOu.

H 1rapoxr) Bepuotntag Q/t (dnAadn méon BepudtnTa Q TEPVAEI GTN POVA-
da Tou xpovou t) atrd Tnv TTAeupd 1 oTnv TTAEUPd 2 e€apTdTal aTtd dIAPOPOUg
TTOPAYOVTEG:

A6 10 TTaY0og Tou Toixou (8). Oco peyaAuTepo cival To TTaXOG
TOU TOiXOU TOOO MIKPOTEPN Ba eival n Tapoxh Bepudtnrag (uTTd
TNV TTPoUTT608eaN OTI O AAAOI TTAPAYOVTEG TTAPAUEVOUV GTABEPOI).

AT6 10 euBadov Tou Toixou (A). Oco peyaAlTepn cival n emEa-
VEIO TOU Toixou T60O0 peyaAuTtepn Ba gival n Tmapoxr BepudTnTag
(uttd TNV TTPOUTTGBECN OTI 01 GAAOI TTAPAYOVTEG TTAPANEVOUV GTO-
Bepoi).

AT6 T d1agopd Bgppokpaciag (T,-T,). Oco peyahiTepn eivai n
dlapopd Bepuokpaaiag TOoo PeyaAluTepn Ba eival n TTapoxn Bep-
MOTNTAG (UTTO TNV TTPOUTTOBe0N OTI O AAAOI TTAPAYOVTEG TTAPAE-
VOouv aTaBepoi).

ATIO T0 UAIKO TOou Toixou. AAAN Ba eival n TTapoxn BepudtnTag
av 0 Toixog gival atmmd PteTd, dAAN av o ToiXog ival atmd ToUuRAa
Kal GAAn av o ToiXoG €xEl EOWTEPIKA Povwaon. Autdg o Trapdyo-
vTOG, ONA. TO €idOG TOU UAIKOU, UETPIETAI PE TNV €18IKA BgPpHIKA
aywyigoTnTa k Tou uAikoU. Oco peyaAlTepn eival n €I0IKA BEPUIKN
aywyiuétnta K Tou UAIKOU, TO0O0 HeyaAUTepn Ba cival n TTapoxn
BeppoTnTag (UTTd TNV TTPOUTTOBECN OTI 01 GAAOI TTAPAYOVTEG TTapa-
pévouv oTabepoi).
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OAeg auTég 01 OKEWEIG TTOPOUV VA YPaPTOUV JaBNUATIKA WG £ENG:

Q k
77T T) (28)

O1wg @aivetal atrd TNV TTopATTdvw OXECN Kal OTTWG avaypa@nKe TTPo-
Nyoupévweg, n Trapoxn BepudTnTag gival eUBEWG avaAloyn PE TNV ETTIPAVEIQ.
AuTé onpaivel 611, 6Tav €OUPOUUE PeYAAn TTapoxr BepudTnTag, TTPETTEl Va
eCao@alifoupe peydaAn em@dveia ouvaAAayns. Auto 10XUEl yia TO WYUKTIKO
OTOIXEIO KAl YIO TO CUMTTUKVWTRA HIOG WUKTIKAG yKATAOTOONG, OTTOU (PPO-
VTIOUPE VO £XOUHE PEYAAO PNKOG CWAAVWY Kal TTOAAEG QOPEG Kal TITEPUYIA
ylO va augaveTal n em@Aveia ouvaAAayig.

» Em@adveia 12 m? ammd ouoIoyevéG UAIKO €I0IKAC BEpUIKAS aywyiuoTn-
ra¢ k iong pe 0,7 Keal/lhm°C, éxer mayxog 0,20m. Av n diapopd Bep-
Hokpaaiac uetaél Twv 0U0 TTAEUpWYV TNG emipaveiac eivar 25°C, va
utroAoyioTei n mapoxn Bspuornrac oe Keal/h kar og KW.

H trapoyn BepudtnTag Ba civai:

%=A><(—I;><(T1 -T,)=12m*x

0,7Kcal/hm°C

x25°C=1050Kcal/h
,2m

H oxéon avdaueoa oto Kcal/h kai to W ¢ivai: 1 Kcal/h = 1,161 W,
OTTOTE:

Mapoxn BepuoTnTag =1050 Keal /hx 1,161 w

=1209W=1,209KW
Kcal/h

» H povdda Kcal/ hmC mou ouvavrioaue arnv mTponyouuEvn £pap-
poyn o¢ev eivar povada tou S.I. loia Ba eivar n povada ng €1dIKNG
OcpuIkng aywyiuorntag aro S.1.;

Tigég TNG €18IKAG BEPUIKNAG aywyIuoTNTAG K S1a@OpwV UAIKWY UTTOPEITE Va
Bpeite aTov Mivaka 2 Tou MNMapapTthuatog 2.

MeTddoon BepudTNTAG ME HETAPOPT
Metapopd eival n petddoon BepudTnTOG TTOU YiVETOl ME METOAKIVRON

Hadag péca o€ éva peucTo. Me Tnv Kivnon autr, BepuoTePES WALEG TOU pEU-
oToU KATEUBUVOVTAI O€ TTEPIOXEG PE WPUXPOTEPES PALEG, OTIG OTToieg divouv
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BepudTnTa. To peuaTd, uypod N aéplo, gival To “HETAPOPIKO PETO”, TO OTTOIO
METaQEPEN TN BepudTNTA ATTO TO €va PEPOG GTO GAAO.

H kivnon Tou pguoTol uTropei va yivel Ye KATToId GUOKEUN A unxavr (Me
avTAia, JE avePIoTAPA KATT), n otroia e€avaykdadlel To peuaTo o€ Kivnan Kai To
B€Tel 0€ KUKAOQOPIO. TNV TTEPITITWON AUTH, £XOUNE ETOPOPA BEpUOTNTAG UE
eEavaykaouévn KukAogopia. MTropei OJwg N Kivnon auTr va yivel Kal atrd
pOvn TNG (QUOIKR KUKAO@OpIia). 310 vepOd Tou doxEioU TOU OXNPATOG 2.5, TO
oTroio Bepuaiveral otn Bdon Tou, dnuioupyouvTal pelpaTa. MTopoUpe va To
TTAPATNPEAOOUUE KAAUTEPA PIXVOVTOG MECT OTO vePO pokavidia. Autd, otav
Bpaxouv apkeTd, TTapakoAoubouv Tnv Kivnaon Tou vepou péoa aTo OOXEio
(ZxAua 2.5).

ZxAua 2.5

Kdam avaloyo ocupfaivel kal o€ €va SwHdATIo, OTTou UTTapxEl (E0TO CWHA
KEVTPIKAG Béppavong (kahopipép). Otav o aépag Tou dwuatiou EpxeTal
o€ eTTaQr pe To (01O WA BepuaiveTal, yivetal EAAQPATEPOG Kal aveRaivel
TTPOoG Ta TTAvw. ‘Exoupe kal edw peTapopd Pe QUOIKH KukAogopia. TNa va
TTETUXQIVETAI N QUOIKI KUKAOQOpPIa TTPETTEI TO BEPUAVTIKO CWPA va BPioKETaI
600 10 duvaTo XaunAoTEPOQ.

Ag doupe Twpa TNV avTiBeTn TTEPITITWON 61ToU £TTIBUPOUNE YUEnN:

» To WuKTIKO aToixEio (eaTuioTng) Tomobereital oTo mavw LEPOS (OU-
viBwg aTnVv 0p0®n) TWV WUKTIKWV BaAdGuwyv Kai Twv wuyeiwv. Fari;
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270 OITTAAVO OXNUO BAETTOUPE TO WUKTIKO OToIXEIO (€COTUIOTH) MECQ OE
éva olkiakd wuyeio. O aépag TTou TTEPIBAAAEI TO WUKTIKO OTOIXEIO WUXETA,
QTTOKTA PEYAAUTEPO €I8IKG BAPOG Kal KIVEITAI TTPOG TA KATW, ONUIOUPYWVTOG
€101 ouveX KUKAOQopia Tou aépa, YeE TNV OTToia TTETUXAIVETAI N WUEN Tou
XWPOU. TOTTOBETWVTAG TO WYUKTIKO OTOIXEIO WNA, TTPOKAAOUUE QUOIKY KUKAO-
Qopia Tou agpa, dnAadn PeTadoan BepudTNTAG PE HETAPOPA.

Zxnua 2.6

Av péoa oe éva peuoTd dev PTTOpEi va yivel peTakivnon padog, 10Te n
peTGdoaon BepudTnTag cival TTOAU YIKPr). ZTNV TTEPITITWAN aUTr 0 HOVOog TPO-
TT0G HETABOONG TTOU OTTOUEVE €ival N aywyn, N oTroia OpwG gival TTOAU PIKPRA
OTa PEUCTA. AUTO UTTOPEITE VA TO DIATTIOTWOETE PE TO akOAouBo TrEipaua, To
OTT0i0 TTOAU €UKOAQ YyiveTal 0TO £pyacTriplo: Kpatdue Pe TO XEPI HOG O€ KAioN
€va OOKIJAOTIKO CWANAVa e VEPO Kal Tov Bepuaivoupe, OTTWG QaiveTal OTO
ZxAMa 2.7:

» Merd amré Aiyo 10 vepod apxilel va Bpdalel ato éva Gkpo evw 10 AAAo dkpo,
arrd 10 OTT0I0 KPATAUE TO CWARVA gival akdua 1600 Wuxpo TToU OUTE KAV
evoxAei 10 xépi pag. Autd ociyvel 611 n BgpudtnTa eAdyioTa ueTadbOnKe.
TMari;™
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Zxnua 2.7

MeTadoon BgppoTnTag pe akTivoBoAia

>T10UG BUO TPOTTOUG PETAdOONG BEPUOTNTAG, YE Aywyn Kal PETAPOPE, TOUG
OTT0ioUG €EETACONE TTPONYOUPEVWG, €ival aTTapaiTNTn N TTopoudia UANG.
Opwg n BepudTnTa pTTopEi va ueTadobei kai xwpig Tnv Tapouaia UANG. O 1pd-
TT0G QUTOG PeTddoong BepuodTnTag ovopddletal peTddoon pe akTivoBoAia.
AuTh) yiveTal yéow TOou NAEKTPOUAyvNTIKOU TTEdioU, TO OTTOI0 aoxNnuaTiCeTal
avaueoa o€ owuaTa dlapopPETIKWY Bepuokpaaiwy. Otav utrdpxel eTddoon
BeppoTNTaG PE aKTIVORBOAIa atrd éva cwpa A ag €éva owpa B, n Tapoxr) Bep-
MOTNTOG €€apTdTal KUpiwg ammd Tn dia@opd Bepuokpaciog PeTagu Twv dUO0
OWHATWYV aAAG Kal aTTé TO PEYEBOG Kal TO €i60G TWV ETTIQAVEIWV TOUG (XPWHA,
OTIATIVOTNTA KATT).
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2.7 Migon - MeodueTpa - Movadeg - Metarporrég

H évvoia Tng Tricong

OT1av OTTPWYVOUNE TOV TOiX0 TNG aiBoucag pe 1o OAKTUAG pag &€ BAETTOUNE
ouvABwg onuddia, va €xel dnAadr UTTOXWPNAOEl OTO CNUEIO TTOU OTTPWYVOU-
Me. AkOua Kal av auéfjooupe Tn dUvaun PE TNV OTToIa OTTPWYVOUE, b€ Ba
TTAPATNPACOUPE ONUAdIa TNG EVEPYEIAG PAG auTAG. AG COTTAICTOUME OPWG
ME pia IvECQ Kal ag TTavaAdBoupE TNV TTPOCTTABEIA Hag EQapHOdovTag TRV
iS1a SUvauN PE QUTH TTOU EQOPUOCAUE TTPONYOUNEVWG. Oa TTAPATNPIOOUME
OTI N MVECD eI0XWPET aTOV ToiX0. Av KaI n “oTTpwyvouca duvaun” ival idia,
TO QTTOTEAEOUA €ival DIOPOPETIKO.

A6 Ta TTapatrdvw KaTaAapBaivoupe OTI To av 6a TTAPOAUOPPUCOUNE TOV
TOiY0, JE TO OTTPWEIUO TTOU EQAPPOLOUNE, OeV EEaPTATAI HOVO aTTd T dUvVaUN
ME TNV oTToia oTTpwyvouue. EEaptdral kar atrd €vav GAAo TTapdyovTa, TTou
gival n €m@aveia ema@ng JeTagu Twv 000 cwudTwy. To av Ba uTToxwpnoEl
TO ONMEIO TOU TOIXOU TTOU OTTPWYVOUUE eEapTaTal AOITTOV aTTd TO GUVOUACUO
Twv dUO0 TTOPATTAVW TTaPayovTwy. O cuvduaopog Twy dUO auTWV TTapayo-
VTWV Pag Sivel éva Kavoupylo QUOIKO pEyeBog, TTou AéyeTal Trieon. Av ovo-
paooupe F T dUvapn TTou €QapuOloUE Kal S TNV ETTIQAVEIQ ETTAPNG HETAEU
TwV OU0 CWHPATWY, TOTE ITTOPOUNE va TToUUE OTI N TTriean eEapTtdral Kal aTTd
Ta OUO QUTA PEYEDN:

® Ooco peyaAiTepn cival n dUvAPn PE TNV OTTOIO OTTPWYVOUNE, TOOO
MeyaAUTepN gival n Trieon

® Ooo pikpdTEPN gival n em@Avela TAPAG, TOOO PeyaAlTepn eival
n Tieon. Auto akpIBwg ouvéRN 6Tav XPNOIPOTTIOINCAME TNV TTIVECQ.
H d0vaun pe Tnv otroia oTrpwyvape v AAAage. ZTnv TTEPITTTWON
OUWG TNG TIVECOG N ETTIQPAVEIA ETTAPNG ATAV KATA TTOAU PIKPOTE-
pn. To amroTéAeopa ATav va avaTrtuxBei peyaAuTtepn TTiean kai va
eloxwpnaoel n mvéda oTtov Toixo. 1d1a “ompwyvouca” dUvaun,
oAAG S1apOPETIKESG TTIECEIG.

Tig TTapaTTdvw OKEWEIG UTTOPOUNE VA TIG CUVOWIOOUPE WG €¢AG: H tTicon
givar avadoyn tng epappolousvng dUvaung Kai avrioTpoQws avaioyn tng
empaveiac erapns. Mabnuartikd, n Tapammdvw oxéon ypdeeTal:

P=—o (2.9)

o1Tou F n dUvapn, S n em@AveIa ETTAPAG Kal P n TTigon.
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Movddeg pérpnong Tng misong

ZUPQWVa Je ToV TTapatrdvw opiouod, n Triean Ba YeTpIETaAl:
Nt
® Ot Y oT1o S.1. H povada auth Aéyetal Pascal kal To UPBOAS TNG
gival Pa. Eival TToAU JIKpnR yia TIG GUVABEIS EQAPUOYEG OTNV TTPAEN
yrI' auTd xpnoigoTrololvTal TTOAAATTAGOIA TNG OTTWG TO

bar (l bal’ = 105 N—Ej kol To kPa (1 kPa = 103 N—E)
m m
® oO¢ Kp 5
cm

OTIG ouvnBeIg epapuoyEg aTo MeTpikd UoTnua. H pova-
00 auTr) ovoudadleTal Kal TEXVNTH aTHOCc@aipa Kal cUUBOoAIleTal pe
1 at.

® ot Ib—; 070 AyyAooagovikd ouoTnua povadwy. MpdeeTal Kal wg
in

p.s.i. (pounds per square inch).
AG KAVOUE KAl HIO EQAPHOYH HETATPOTTAG HOVABWYV:

» Na utroAovioere 1 oxéon avaueoa arn povada Kp/cm? kai 1n puovada
p.s.i (Aiummpec ava rerpaywvikn ivioa). Aiverar 6n1t 1Kp = 2,2 Ibf kai 1 in
=2,54 cm.

Zekiv@pe ammé 1o Kp/cm? kal petatpétroupe 1o Kp og Ib, kKal Ta cm o€

(Ko __22b, _ 22b, b,

cm® 1V 1. Tin
—IN —IN
2,54 6,45

Emonuaivoupe TTwg kal To Kp/cm? Kal To p.S.i., TTapdTl XpnoldoTrolouvTal
aKOUN ouxVvd OTIG EPaPUOYEG, avTiKaBioTavTal oTadIakd PE TIG JOVADES TOU
S.l.

H povdda bar €xel To TTA€oVvEKTNPA OTI €ival TTOAU KOVTE OTn QUOIKA
arpoéo@aipa (atm) kal oTNV TEXVNTA aTHOC@alpa (at). To bar, n atm
Kal n at eival S10QOPETIKEG HOVADEG UE TTOAU KOVTIVEG TIMEG.

270 TEAOG TOU KeQaAaiou Ba BpeiTe TTivaka apIBUNTIKWY OXECEWV UETAEU
TWV dI0POPWYV PovAadwy Trieang.
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Ta uypd aokoUV TIECEIG

210 O1GQopa onueia evog uypoU ackouvTal TMIETEIG TTIPOG OAEG TIC KATEUBUV-
o¢lg. O1 TEOEIG QUTEG TTPOEPXOVTOL:

® a1rd Tn PapuTnTa, TOo BApog dnAadr) Tou idiou Tou uypou. H Trieon
auTr) ovopdZetal udpoaTaTIKN TTiEON.

® 1T eEWTEPIKEG TTIECEIG, TTOU BEXETAI TO UYPO. Ta uypd £xouv Tnv
10160TNTA va PETadidouv TIG TECEIG TTOU dEXovTal o€ OAA TOUG TA
onueia (Apxn Tou Pascal?).

E@apuoyég TnG apxng Tou Pascal cuvavtdue ota pnxavriuaTta aviywaong
auTokIvATou (ouvABwg €ival udPOTIVEUNATIKO cUCTNUA, OnA. ouvOuaouog
aépa Kal uypou) kabuwg kal To udpauAikd cuoTnua TTEdNONG (Ppevapiopa-
TOG) QUTOKIVITOU.

ATHOOC@AIPIKN TTiECN

[Mi€oeig dev aokoUv POV Ta uypd, aAAd Kail Ta agpla. [ieon aokei kal o aTpo-
OQaIPIKOG aEpag TTou gival piypa agpiwv. H Trieon autr) petaBAaAAeTal ye 10
UYOMETPO.

ATpoo@aipik] Trieon €ival n TTiEon TTOU QOKEl TO PEUOTO EAEUBEPOC
agpac tn¢ aruooEaipag TTavw o€ Jia etmigaveia. AuTH TTOIKIAEI avaAoya e To
UYWOUETPO Kal PETPIETAI UE Opyava TTou ovoudlovTtal BAapOMETPA. TNV ETTI-
@aveia Tng BGAacoag IcouTal ue 76 cm oTANG udpapyupou. H Triean autn
ovouddeTal kal UOIKA aTpdéo@aipa Kal cupBoAileTal ye atm. ‘Exoupue dnha-
on 1 atm =76 cm 4 760 mm oTrAng udpapyupou.

» Me moio Uwo¢ atnAng vepou I00OUVAUET I QUOIKN aTOT@QIPa;
Eival cav va atravtdpe a1o €€N1G epWTNUA: TTola OTAAN VEPOU QOKEi 0Tn BAacn

TNG UBPOOTATIKY TTiECN iON PE QUTA TTOU aokei 0Tn BACN TNG M 0THAN 76 cm
udpapyupou; MNvwpioupe OTI 0 UBPAPYUPOS EXEl PEYOAUTEPO €IOIKO Bapog

2 Ouunoeite TNV Apxn Tou Pascal kai TIG TTOAU evOIQQEPOUCES EQAPUOYEG TNG (UBPAUAIKOG
AVUYWTAPAG, UBPAUAIKG @péva) avaTpéxovTag oTiG oehideg 263- 267 Tou BiBAiou Puaikn A’
TEE.
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atro 10 vepo. Mepipgévoupe AoImmov 1o UYWog NG aTHANG Tou vePOoU va gival o
peyalo. O udpdpyupog éxel 10IKO BAapog 13,6 popéG YeEYaAUTEPO aTTO AUTO
ToU vepou. H otAAN vepou Aoimmov Ba gival 13,6 @opég wnAdTepn, dnAadn
76 cm x 13,6 = 1033cm = 10,33 m

Kevo kai atréAuTo Kevo. Opyava pETPNoNG TNG Trieong

Kevo dnuioupyeital o€ éva xwpo otav atmd autov agaipebei aépag. ATTOAUTO
KeVO €xoupe OTav agaipedei 0Aog 0 agpag Kai dev UTTdpxel TTAEov UAn OTO
XWPO auTo.

H Tricon peTpiéTal ye d0pyava mou AEyovTal HAVOUETPA. 2TIG EIKOVEG TTOU
akoAouBoUv BAEétToupe duo TéTola Opyava. H €vOeiEn Tou YavouETpou givai
n dia@opd NG TTPayuaTikAg (A atrdéAuTNng) TTieong Tou agpiou atrd Tnv aTuo-
OQaIPIKH.

a) Mavouerpo-Kevouerpo (B) Mavduerpo
Eikova 2.1 Eikova 2.2

2TIG TTApATTAVW E€IKOVEG TO OPyavo aploTePd gival PJavOUETPO-KEVOE-
TPO Kal To Opyavo deId eival pavopeTpo. H diapopd avaueoa ota dUo gival
OTI TO Opyavo (a) UTTOPEI va PETPACEI KAl TTIECEIG XAUNAOTEPES ATTO TV
aTHoo@alPIKA (O0TnV Treploxn atmd 1o 0 kal TTpog Ta apioTepd, Eikéva 2.1).
Movada pérpnong ota TTapatdvw opyava gival To p.S.i. yia TO JAVOPETPO,
EVW OTO KEVOUETPO N KAigaka pétpnong cival o€ inHg (lvioeg udpapyupou).
To atréAuTo Kevo 1IcoUTal TrepiTrou pe 30 in Hg.
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AUo TéTOIO POVOUETPA, EVOWNOTW-
Méva o€ pia ouokeury (Oe€T), €ival Ta
TAéOV Xprioiya Opyava Tou TeEXVIKOU
wugne (Eixéva 2.3).
H ouokeur) autr] AéyeTal KGO PJavo-
METPWY Kal pag BonBd va TTapakoAou-
Boupe kal va eAéyxoupe TN AsiIToupyia
TNG WUKTIKAG e€ykatdoTtaong. ETmiong
aglotroloupEe TNV KACO JOVOUETPWY YIa
va Kavoupe, pe Tn Ponbeia kar GAAwvY
OUOKEUWV Kal epyaAciwv, BId@opeg
EPYOQOIEC OUVTAPNONG Kal ETTIOKEUNG
OTNV WUKTIKA eyKaTtaoTacon. Oa pabeTe
VO EKTEAEITE TIG EPYATIEC AUTEG OTIG £p- Eixova 2.3 Ko Lavopérpwy kai
YOOTNPIOKEG AOKIOEIG TOU YaBAUATOg OWANV@TEIC CUVBETTIC TNC e TV
ErKATAXTAZEIZ WYZ=HZ. WUKTIK EYKATaoTaon

Tnv Tieon TTOU pag Ogixvel TO HJAVOPETPO TNV OVOUAOUUE HOVOUETPIKN.
AuTR 1000Tal PE TN Sla@opd TNG TTPAYUATIKAG TTIEGNG TOU agpiou (aTréAuTN
Tieon) Kal TNG aTpoo@aipikig® Tieong. MNa va Bpouhe TNV aTmOAUTN TTiEoN
TTPETTEI VO TIPOCBECOUNE OTNV £VOEIEN TOU HAVOUETPOU TNV ATHOCQAIPIKA TTi-
€001 TTOU ETTIKPATEI OTO GNUEIO TTOU £yIVE N JETPNON.

MNa va katavoriooupe KAAUTEPA TI HaAg OEiXVEl TO JOVOUETPO KAl TO KEVOUE-
TPO, aG TTPOCEEOUNE Ta SlayPAUMATA TTOU aKOAOUBOUV:

=]

£vdeIgn
MavOuETPOU

atoAuTn TTiEoN
ATHOOQAIPIKN
Tieon

Aiaypaupa 2.1 Ti pag dgixvel Eva uavoueTpo

3 Av 10 pavOUETPO BPICKETAI OE XWPO TTOU DEV ETTIKOIVWVEI JE TNV aTHOC@AIPA, TOTE N £VOEIEH
Tou €ival n Slagopd avaueoa aTnv atrOAUTN TTiECT TOU EPIOU Kal TNV TTiEan Tou TTEPIBGAAO-
VTOG OTO OTT0i0 BpioKeTal TO 6pyavo (BA. Kal TNV eQappoyn TTou akoAouBEi).
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210 dIGypappa autd, OTOV KATAKOPU®O dgova peTpiétal n Trieon. H dioke-
KOMMEVN YPAPUR TTAPICTAVEI TNV ATUOCQPAIPIKI] TTIECN OTO CNMEIO TTOU PETPAEI
TO HAVOMETPO. H EVBEIEN TOU HAVOUETPOU TTAPICTAVETAI PE TO KOKKIVO BEADKI,
EVW N atTOAUTN TTiECN TTAPICTAVETAI E TO XOVTPO YKPI BEAOG. Me GAAa Adyiq,
TO PAVOMETPO pag deixvel TTOOO PeyaAlTepn €ival n atmOAUTN TTiEON TOU O€-
piou TTOU PETPAME OTTO TNV ATHMOOQAIPIKY TTiECN TTOU ETTIKPOTEI OTO ONUEIO
&TT0U €ival TOTTOBETNUEVO TO HavOUETPO. Na va Bpoupe TNV atréAuTn Trieon 6a
TIPETTEI VA TTPOCOECOUE OTN JAVOUETPIKA TNV OTPOCQAIPIKA TTiean. AnAadn
IoYUEL

AmoAutn tTiean = MavoueTpikn TTiean + ATUOCQQIPIKN TTiEon (2.10)

fenl=)
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aTroAuTN TTiEON

Aiaypauua 2.2 Ti pag Ogixvel Eva KEVOUETPO

210 OlGdypappa auTd n €voeiEn Tou opydvou eival apvnTiKA (ME TNV KOKKIVN
ypapun). Mpokeital, dnAadn, yia Eva KEvOUETPo. H atrdAuTn TTieon TTapioTd-
VETAI JE TO XOVTPO YKPI BEAOG. Kai TTaAI n £vdeign Tou opydvou eival n diago-
pd avdueoa oTnv AtrOAUTN Kal TNV ATHOTQAIPIKH TTiECT.

Ag doupe TWPA PIa EQApUOYH TWV OCWV avaTTTuxdnkav:

¥ 2T0 oxnhua Tou akoAouBcei, To doxeio A éxel aépio o€ tricon 3 bar, evw
oTo 6ox¢eio B, 1o orroio 1Tepiéxel To OoxEio A, UTTAPXEI AEPIO OE TTiEoN
1,6 bar. Tic dUo auréc méoeis 1 BAEToupe ata U0 uavouerpa. O
ATUOTQUIPIKOS aépag TTou TTEPIBAAAEI To doxeio B éxer micon 1 bar.
Znreital va Bpebei n amoAurn mieon twv agpiwv yéoa aro doxeio A
Kai oTo doxeio B.
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Zxnua 2.8

OTwg yvwpiloupe, Ta JavopeTpa deixvouv Tn dlapopd avaueoa oTnyv
QATTOAUTN TTiEGN KAI TNV TTiECN TOU XWPEOU TToU TTEPIBAAAEI TO HAVOUETPO.
Etmopévwg, yia va Bpolpe Tnv amméAuTn Trieon, Ba TpéTmel va TTpocBEoou-
ME o€ KABE TTEPITTTWON OTNV €VOEIEN TOU PHAVOUETPOU TNV Triean TTEPIBAA-
AOVTOG TTOU ETTIKPATEI OTO ONUEio TG PETPNONG. ApXiCOUME PE TO AEPIO OTO
Xwpo B:

Pgam = P, pav. + Party. otn 8£on Tou TGvw PavopuéTpou

= Pgam = 1,5 bar + 1 bar = P am = 2,5 bar

21N ouvéxela Bpiokoupe TNV atmdAuTn Triean aTto xwpo A, Tnv P,ar:

P,am = P,uav + PmepiB.,

otrou PTrepIf. n Trieon TTou eTmIKpaTei oTov TTEPIBGAAOVTA XWpPo, dNAadn
TO Xwpo B.

= P,am = 3 bar + 2,5 bar = P,am = 5,5 bar

KAgivoupe Tnv mmapdypago Trepi TTieang, divovtag £va Trivaka Je TIG OXE-
O€IG JETATPOTTAG AVAPETA OTIG DIGPOPES HOVADES TTOU XPNOIUOTTOIOUVTal VIO
™ WETPNON TNG.
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lMivakag 2.2. AvrioToixies peraéu twv diapopwyv povadwy mieong
Pa bar at p.s.i Atm mm in m
_ 1& _ Ke _ ﬁ PUOIKN oTAAnNg | oTAANg | oTAAng
T2 T em? T in? atuéoaipa | Hg(Torr) Hg vePOU
Pa 1 10° 1,02x10° (1,45 x10* 9,8 x10¢ 7,5x10° 2,95 x10* (1,02 x10*
bar 10° 1 1,0197 14,504 0,9869 750 29,5 10,2
at 9,8x10* 0,9807 |1 14,22 0,9678 735,5 29 10
p.s.i. 6,8x10° 0,06895 [0,07031 1 0,06805 51,7 2,04 0,703
Atm 1,013x10° |1,013 1,033 14,7 1 760 29,9 10,33
mm
Hg 1,33x102 |0,00133 [0,00136 |0,0193 0,001316 1 0,0394 0,0136
in Hg 3,39x10° |0,0339 |0,0345 0,491 0,0334 25,4 1 0,345
mH,0 [9,81x10° [0,0981 0,1 1,422 0,0968 73,6 2,9 1

Mw¢ XpNOIUOTTIOIOUE TOV TTAPATIAVW TTiVAKA

2€ KABe peTatpot {EKIVAPE aTTO TN POVAdA TTOU €XOUME KAl TTNYQiVOUME
opIZOVTIa YEXPI VO OUVAVTOOUNE TN TAAN TNG Jovadag, aTnv otroia BéAoupe
va TTAPE. TN OUVEXEID, KAVOUUE TTOAAATTAQCIOONS JE TOV apifud TTou
Bpiokoupe oTo avTioToIXO KeAi. AG doUpe £va TTapadelyua:

» Na uerarparrouv 0,5 bar o€ in Hg.

ZeKIvape atrd TNV opIlOVTIO YPAPUR TTou €XEl TO bar kal TTpoxwpdaue PEXPI
Tn oTAAN Tou éxel Tig in Hg. Exei ouvavtaue Tov apiBud 29,5. Autdg eivai
0 apIBu6g pe Tov otroio TrpéTTel va TToAAatTAaaidooupe 1o 0,5. Apa 0,5 bar
=0,5x29,5in Hg = 14,75 in Hg.
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2.8 AVOIKTO Kai KAgIOTO ouoTnua

Mo va gival o €UKOAN N MEAETN TWV PETATPOTTIWYV EVEPYEIAG, XPNOIKOTTOIEITAI
oTn Beppoduvapikf n £vvola Tou CUCTHPATOG.

ZUOTNHA gival £€vag KAEIOTOG XWPOG TTOU TTEPIEXEI

lWT UAn. To ouoTtnua £xel 6pia TTou To {eXwpidouv atmo

p ’ """""""""""""""""" TOoV UTTOAoITTO KOopo. Ta opia autd kabopilovTal

ZUO'T I]pa KGBe @opd amd pag, avaloya pe 1o TI BEAoUpE va

""""""""""""""""""" MEAETOOUNE. Z€ KABE TTEPITITWAT, TO UTTOAOITTO GU-

lQT pTTaV aTTroTeAEl TO TTEPIBAAAOV Tou. Ta evepyeIakd

“Mape-0woe” KABe TUOTAUATOG PE TO TTEPIBAAAOV

W@QU@@M@)V yivovtai pe 1o épyo (W) kai ye tn BgppdTnTa (Q).

Zxnua 2.9 (Zxnpa 2.9)

Ovopddoupe avoikTé oUCTNHA EKEIVO TO OTTOI0 GUVAAAGCTEI TTOCOTNTA
UANG pe 1o TTEPIBAAAOY, OTTWG 0 OTPORIAOG HIOG EyKATAOTAONG OTUOU (ZXAMA
2.10). ‘Exoupe dnAadn por padag atrd A Tpog 1o acuaTtnua (A Kai Ta dUo).

KAg1016 cUoTnpa ovouddoue To oUCTNHA EKEIVO TO OTTOI0 O€ GUVAAAGD-

Ol TTOoOTNTA UANG PE TO TTEPIBAAAOV, OTTWG éva oUOTNUA KUAIVOpOoU-uOAoU
(ZxAua 2.11). Z1a KAEIOTA ouaTAPOTA N HAla TTapauével TTAvToTe OTABEPT).

Zxnua 2.10 Avoixté cuotnua Zxnua 2.11 KAsioté ouotnua
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2.9 Eowrepikni Evépysia

agplo

Oépuavon Q

Zxnua 2.12

270 ZxNua 2.12, éva aéplo Bpioketal péoa ae KUAIVOPO UE apeTaKivnTa
Tolxwuata (To €uBoAo Tou KUAivOPOU GUYKPOTEITAI aueTakivnTo). AG Bewpn)-
ooupe 0TI Bepuaivoupe eEwTePIKE TOV KUAIVOPO, OTTOTE Ba €XoupEe PETAdOON
BeppoTNTAG OTO Aéplo. Eival @avepd 0TI aTNV TTEPITITWON AUTH eV TTAIPVOUUE
MNXaVIKO £pyo. Ti €yive SwWG N BepudTNTA TTOU TTPOCOABNKE GTO AEPIO0; ZUU-
PWVa PE TNV apxn diathpnong TG evépyelag, n BepudTnTa TTOU dOONKE dEV
MTTOPEl Va XABnKe. H BepudTnTa autr) atroBnkeUuTnKe péoa oto aéplo. Mro-
poupe va PIAGUE yia éva pEyeBog TTou eKQPACEl TNV OTTOBNKEUUEVN EVEPYEIQ
péoa o€ éva aéplo. To péyeBog auTtd 10 ovoudloue ECWTEPIKA EVEPYEIA KOl
10 oupBoAidoupe pe U. Av TTAUE G€ PJIKPOOKOTTIKO €TTITTEDO, N EVEPYEIQ QUTH
EKQPACElI TNV KIVNTIKOTNTA TWV POPIWV TOU 0EPIOU Kal TIG AAANAETTIOPATEIG
METaEU TOUG.

H eowtepikr evépyela Aépe OTI €ival KAOTAOTATIKO péEyEBOG, yiaTi N TIUA
NG €€apTaTAI ATTO TNV KATAGTACN GTNV OTToia BPioKETal £va oUCTNHA Kal OXI
atrd 10 dPOUO TToU akoAouBrRBnke yia va @Tdoel To cUCTNPA OTNV KATAOTACN
QUTA. ZTNV TTPAEN, JOG evOIAQEPEI TTEPIGOOTEPO OXI N ATTOAUTN TIUI TNG ECW-
TEPIKNG EVEPYEIQG 000 Ol QUEOUEIWOEIG TNG. 2TO OXNUa 2.12 yia TTapddely-
Ma, €ixape augnon TG ECWTEPIKNG EVEPYEIOG TOU AEPIOU.

To 6711 N BepudTNTA TTOU TTPOCDBOBNKE OTO AEPIO ATTOONKEUTNKE UTTO HOPPR
ETWTEPIKAG EVEPYEIAG PTTOPOUNE €UKOAA va TO KATOAGPBOUNE, av TTAUCOUUE
va TTapEXOUNE BepudTNTA KAl TTAUCOUE ETTIONG VO EPTTOBICOUUE TN PETAKIVN-
on Tou gupoAou Tou oxAuaTog 2.12. TéTe To EUPOAO PETAKIVEITAI AUETA TTPOG
Ta O€€IA KAl TTAIPVOUPE INXAVIKO €pyO, OTTWG pag Oeixvel To oxAua 2.13.
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Zxnua 2.13

270 ZXAMa 2.13 10 €UPBOoAO £XEl ETOKIVNOET aTTO TNV APXIKK) TOU BE0N TTPOG
Ta Oe€Id Kal Yag €dwae Pnxaviko épyo (W), Xwpig gueic va Tou dwoouue
BeppoTnTa. AT TTOU AOITTOV TTPONABE auTd TO €pyo; ‘Eyive pe datrdvn g
EOWTEPIKAG EVEPYEIAG TOU AgPioU. ZTnNV TTEPITITWAON auTr dnAadn Ba £xouue
MEIWON TNG ECWTEPIKAG EVEPYEIAG.

2.10 lMpwro Ospuoduvauiko Aiwua

A6 TTaAid o AvBpwTTog eixe TTapatnprioel 0Tl avdueoa otn BepudTnTa
KOl OTO PNXOVIKO £pyo UTTApxEl KATTola avTigToixia. MNa mapddeiypa, étav
TpiBoupe dUO cwaTa PETALU TOUG, TTapAyeTal BeppdTnTa. ETriong, étav éva
owua TTEQPTEN aTTé WnAd Kal TTpoakpouel aTo OATedo TTapdyeTal BepuOTN-
Ta. AVTIOTPOQWG, av BepPAvouE Eva agplo HEoa o€ €va KUAIVOPO PE KIvnTo
€uBoAo, TéTE TO £UBOAO KIveiTal Kal TTapdyel unxavikd €pyo. Apynoe OUwg O
avBpwTrog va diatmoTwaoel 0TI BepudTnTa KaI £pyo €ival, Kal Ta dUo, TPOTIOI
METAQOPAG evépyeElag aTTd éva aUaTnUa o€ éva GAAo Kal 6Tl Ba ptTopoucav
vVa JETPWVTAI UE TIG iBIEG HOVADEG.

O AyyAog James Joule, akoAouBwvTtag Tn PEBOOO TOU TTEIPAMATOG KAl
TWV PETPAOEWYV, UTTOAOYIOE oTa 1847 Tnv Icoduvapia avaueoa oTIG JOVADES
BepPOTNTAG Kal PNXavIKOU £€pyou TTou UTTpXav ekeivn Tnv emmoxn. O Joule
atrédelge O yia va mapaxBei pia Bgppida (cal) xpeidlovral 4,17 onuepIveg
MOVADESG UNXAVIKAG EVEPYEING, UTTOAOYIOHUOG TTOAU KOVTIVOG O’ auTO TTOU AEE
OfjHEPA MNXAVIKS 1008Uvapo TnG Beppidag (4,186 Joule/cal). Ti onuaivel
pNxaviké 100d0vapo TG Beppidag; Znuaivel 6T av yeTatpatrouy 4,186 Joule
o€ BeppoTnTa, TOTE AUTO TO TTOOO BEPUATNTAG Ba gival pia Beppida (1 cal). £1n
OepUOdUVANIKA HAG eVOIAQEPE TTEPICCOTEPO N AVTIOTPOPN WETATPOTT, ON-
Aadr atré BepudTnTa o€ €pyo (auTr) ival n BOUAEIG TTOU KAVOUV Ol BEPMIKEG
pnxoavég). H petarpotr auth (Beppotnta — €pyo) gival YEVIKA TTI0 SUCGKOAN
atrd Tn PETATPOTTH £pyo — BepudTNTa, OTTWG B AVOAUCOUPE OTNV ETTOPEVN
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TTapdypa@o. Kai yI' auTth Tn JETATPOTTH TTAVTWG I0XUEI TTOOOTIKA TO UNXAVIKO
10000vauo TNG Beppidag. Av, dnAadr], BepudTnTa piog Bepuidag (1cal) peta-
Tpatrei TTARpwG o€ £pyo TOTE TO £pyo, auTd Ba cival 4,186 Joule. MtTopouUpe
AoITTév va ypd@oue:

1cal = 4,186 Joule (2.11)

A6 Ta TTapadeiyyarta TTou TEPIYPA@TNKav oTa oxnuata 2.12 kar 2.13
@aiveral 0TI n BepudTnTa TTOU diveTal g€ €va agéplo Og yiveTal KAt avAaykn
dueoca £pyo. To TpwTO BepodUVAMIKO aiwpa Aéel T “H Bgpudrnta mou
Oiverai o€ éva aépio iooural g To GBpoioua TNS UETABOANS THS ECWTEPIKAS TOU
EVEPYEIQC KAl TOU £PYOU TTOU pag Oivel To aépio”. AUTO NaBNUOTIKA ypAagETal:

Q=AU+W (2.12)

otou Q n BeppotnTa, W T0 £pyo kai AU n yeTaBoAr] TNG ECWTEPIKNG EVEPYEIAG
TOU agpiou.

EmoTpépoupe ata oxnuata 2.12 kai 2.13 yia va epunveUlCOUE TI GUVERN
peE Baon 10 A’ Beppoduvapikéd agiwua:

210 Y. 2.12 dwaaue BepudTNTa OTO AfPIO OAAG Oev T paue £pyo, On-
Aadn eixape W=0. H egiowon (2.12) ypdeetar oTnv TEPITITWON QAUTA:
Q = AU, dnAadn n Beppotnta TToU 06ONKE 1I00UTAI PE TN PETABOAA (auénon
oTNnV TTEPITITWOT] JOG) TNG ECWTEPIKNG EVEPYEIAG TOU AEPIOU.

210 OX. 2.13 TTAPAUE €PYO XwpiG va dwooupe BepuotnTa. Eixape dnAadn
Q = 0. Tote n e€iowon (2.12) ypagetal - AU = W, dnAadn 1o €pyo 1co0Tal Pe
TN METABOAN TNG EOWTEPIKNAG EVEPYEIAG TOU agpiou 1, ue GAAa Adyia, To €pyo
TTPOAABE aTTd TN PEIWON TNG ECWTEPIKAG EVEPYEIAG TOU AgPiou.
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2.11 Acsurepo Ospuoduvauiko Aiwua

O1rwg Aéel To TTpwTo Begppoduvapikd agiwua, uTropouue divovTag Bepuod-
TNTa va Traipvoupe €pyo. Auto BEBaia o avBpwTrog To yvwplle atrd TTaAid.
2UOTNUATIKA EKMETAAAEUON OUWG AUTAG TNG YVWONG APXIOE Va yiveTal JE TV
QVATTTUEN TWV ATPOPNXAVWY, OTTOU ETTIOILKOUNE VA TTAipVOUNE £pyo Baallo-
Mevol oTIG aAAayEG TNG BepuodUVANIKAG KATAGTAONG TOU vEPOU.

NéBNTOG

AvTAia >T1pO6RIAog

Yuyeio

Zxnua 2.14 Ta pépn piag atuounxaving

Mpiv atrd TNV €TTOXA TWV TTPWTWV ATHOUNXAVWY, TTOANOI €ixav ETTIXEIPNOEI
va QTIAEoUV BePUIKA pNxavr TTou va divel CUVEXWS £pYO KaBWG gueig divaue
BeppdTnNTa. H TTpAgn £0¢e1Ee 0TI KATI TETOIO €ival aduvaTto, av dev TTPORAEWouU-
ME OTn pNxavA auTh Kai éva wuyeio (Zxnpa 2.14), émou 10 £pyalduevo HEGO
(o aTuog, OTNV TTEPITITWON TNG ATPOUNXAVAG) Ba atToBAAAel BepudTnTa. AuTd
SIATUTTWVEI Kal TO BeUTEPO BEPUOBUVANIKOS agiwpa:

“Eival aduvaro va KaraokeuaoTei OepuIKn unxavn, n oroia va
UETATPETTEI BEPUOTNTA OE £PYO, XWPIC TAUTOXPOVA VA TTAPEXE]
Karmoia BgpudrnTa mpog uia oeéauevn xaunAotepns Bepuokpa-
aiag”

270 OXNMa TTOU aKOAOUBE(, @aivovTal Ol EVEPYEIOKEG OUVAANQYEG TOU €p-
yadopevou PECOU O€ HIa ATUOUNXAVH:
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NAEBHTAX

Q

2

ZYMMNYKNQTHX

Zxnua 2.15

Mpog 10 epyagouevo péoo xopnyeital Beppotnta Q, amd 1n degapevn uyn-
ANG Beppokpaaciag T, (oTnv atpopnyavn o AéBnTag). To epyaddpevo pEoo pag
divel €pyo W kai amroBdaAAel Bepudtnta Q, rpog Tn degapevn xaunAng Bepuo-
Kpagiag T, (TO GUPTIUKVWTH 1 TO YPUYEIO OTNV TTEPITITWON TNG OTHOMNXAVAG).
KdavovTag évav evepyeiakd IGOAOYIONO EXOUE:

Q,_W+Q, (2.13)

BaBuég amrédoong BepUIKAG unXaving

Q¢ Babudg amdédoong BepUIKAG INXAVAS opideTal TO TTNAIKO TOU W@EAIUOU
€PYOU TNG UNXAVAG TTPOG TNV EVEPYEIQ TTOU KATAVOAWVEI N Pnxavr]. To weé-
Ao €pyo gival To W, evw n evépyeia TTOU KATAVAAWVETAI gival n BepudTnTa
TTou TTPoadideTal oTo £pyadopevo péao, dnA. n Q, Kara ouvereia o Babudg
ammoédoong n JWiag BEPUIKAG UNXavrg 1I00UTal JE:

n=2 2.14
Q (2.14)

2UPQWVa Ye 60a eImwonkav TTapatravw, To €pyo W eival TTavToTe YIKpo-
TEPO ATTO TNV TTPOCPEPOUEVN BepudTNTa. ETTONEVWG, 0 BaBudg atrédoong
MIag BEpUIKAG punXavng gival évag apliOpog MIKPOTEPOG ATTé Tn Hovada.
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B" 0gppoduvapiké agiwpa yia WUKTIKH pnXavi

O B’ BepuodUVANIKOG VOUOGS €XEl KAl Wi GAAN SIaTUTTWAN TTOU aQopd TIG Yu-
KTIKEG punxavég. Eival ywvwaoTtd 611 n BeppdtnTa péel ammd yovn tng atrd owua
uwnASTEPNG TTPOG CWHA XauNnAOTEPNG Bepuokpaaiag. Epeic otnv won etmi-
dlwkoupe 10 avtiBeto. Na £xoupe dnAadn uetdBacn BepudTnTag aTTd CWHA
XauNAAG Beppokpaciag (To xwpo Tou BéAoupe va WUEoupe) TTPOG CWHA
uynAdTepng Bepuokpaaciag (ouvBwg 1o TTepIB&AAov). To B” Bepuoduvapikod
agiwpa opiel OTI KATI TETOIO OEV UTTOPEI va Yivel aTTd YOvo Tou, aAAd xpelade-
Tal VO OWOOUNE €PYO. ZUYKEKPIYEVA:

“Eivar aduvaro va uerafifacrtei Bspudtnra amd owua XaunAore-
pN¢ Bepuokpaaiac mPog awua uwnAorepns Bepuokpaaiacg, xw-
PIS va katavaAwBOei karroio Epyo”.

270 OXAMa TTOU aKOAOUBEI, QaivovTal OXNUATIKA Ol EVEPYEIOKEG TUVAAAQ-
YEG TOU WUKTIKOU PECOU O€ Ui WUKTIKA PNXavr:

T
1
Q1
W
Qz
T2
Zxnua 2.16

To WUKTIKG PECO atroppoPd BepudTnTa Q, ATIG TOV YUXOUEVO XWPO Kal
amoBdaAAel BeppotnTa Q, TPOG 1O TEPIBANOV. EVOIGUETT GUWG, EICTTPATTE
épyo W (oTov KUKAO WUENG PE PNXAVIKA CUMPTTIECN OTUWY, auTo YiveTal OTO
oupTeaTn). O evePYEIOKOG I00AOYIOUOG pag SiVEl YIa TNV WUKTIK UNXavr:

Q,+W=Q, (2.15)
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2.12 EvOaAmia - Evrpomia

EvOaATria

H evBaATria gival éva Beppoduvauikd péyeBog e HEYAAO evOIAQEPOV OTIG
WUKTIKEG EQAPUOYEG. T XAPAKTNPIOTIKA TWV WUKTIKWV PEUCTWY, YIO TTapd-
Oelyja, Ta TTaipvoupe ouxva atd diaypdauuara Tieang (p)—evBaATriag (h) (BA.
TéT010 dlaypdupata oto Mapdptnua 3). H EvBaATTtia ekppdadlel TNV EveEpPYEIOKR
KatdoTaon evog peuaTou. Eival, 6TTwg Kai n E0wTEPIKA EVEPYEIA, KATATTATIKO
péyeBog. Eival dnAadr) avegdptnTo atrd Tov TPOTTO YE TOV OTT0IO €va PEUCTO
€pbaoe oTn ouyKekpiyévn katdoTaon Trou Bpioketal. H evBaATTia (H) ekgpd-
CeTal paBnuartikd atod tnv akdéAoubn oxéon:

H=U+PV (2.16)

otrou U n eowrtepikn evépyela, P n tieon kai V o 6ykog.

Movada pétpnong Tng evBaATriag eival To Joule. ZuvBwg Pag evolagEépel
TEPIOOOTEPO N eVBAATTia avd povdda pddag. To péyebog autd ovopadetal
€181kn evlaATria kai petpiétal (o1o S.1.) oe J/kg. ©a ocuvavToouue akoua
ka1 1o kecal/kg kai To BTU/Ib.

EvrpoTria

TNV Tapdypa@o 1.2. ToVioTNKE TTWG Ol EVEPYEIAKES HETABOAEC aupBaivouv
ME QUOIKO TPOTIO, TTAVTA TIPOG il KATEUOUVON Kal TTOTE AVTIOTPOPA.
To 11600 €UKOAQ PTTOPEI €va OUCTNPO VO ATTOOWOEl EVEPYEIA PE QUOIKO
TPOTTO, Ba UTTOPOUCE VO XAPOKTNPIOEl TNV eveEPYEIOKR “TToIOTNTA” TOU OU-
OTAMATOG.

To uéyeBog TToU PETPA AUTH TNV EVEPYEIOKH “TTOIOTNTA” EVOG OUGCTHHATOG
eivar n evrpoTria. Oco PIKPOTEPN EVTPOTTIQ £XEI VO WA, TOTO TTIO XPNOCIKN
evépyela Ol100£TEl 0€ UAKPOOKOTTIKO ETTITTESO, AAAG Kal TOGO TTI0 PEYAAN gival
n Ta¢n TNV otroia gu@avilel o€ PHIKPOOKOTTIKG €TTiTTEd0. H evTpoTTia peTpIETal
o€ Joule ava Babuo Bepuokpaaiag (J/K). Kai edw pag evolia@épel TTepIcOOTE-
po n evrpoTria avda yovada padag (J/kgK). ©@a ouvavtriooupue Kal To HEyebog
auTé oTa dIayPAUUATA TTiIEONG-EVOAATTIOG.
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ANAKE®AAAIQZH

Oeppokpaoia gival To UOIKO PEYEBOG TTOU XaPaKTNPIZEl TTOOO CeaTO ) TTOOO
KpUo €ival éva owpa. ZuvnbeéoTepn BePUOUETPIKN KAIYaka €ival n KAipaka
KeAagiou. X0p@wva pe Tn Oepuoduvapikr}, n BepPokpaaia gival To QUOIKO
MEYEBOG TTOU EKPPACEI TNV KIVNTIKI EVEPYEIQ TWV OOUIKWY OTOIXEIWY TOU OW-
paTog. AréAuTo pundév cival n Bepuokpaacia, oTnv OTToId N KIVNTIKY EVEPYEIQ
TWV hopiwy Tou owuatog ivar undév. AvtiaTtoixei aToug -273°C. Me agetnpia
QUTA TNV TIUA @TIAXTNKE N atTOAUTH BepPoPETPIKA KAipaka (KEABIV). ATTOAuTn
Oeppokpacia £vOG CWPATOG OVOUACleTal N BEPUOKPATia TOU OTNV KAiJaka
KENBIV. Tnv atréAuTn Beppuokpaaia Tn Bpiokoupe TTPOOBETOVTAG OTNV EVOEIEN
KeAaiou 10 273 dnA. K= °C + 273.

ATpoo@aipiKi Trieon ovoua{oupe TNV TTiECN TTOU AOKEl 0 aépag TNG ATUO-
oQaIPag TTAVW O€ MIa €TTIQPAVEIA. AUTH TTOIKIAEI avAAOYQ PE TO UWOUETPO.
MeTpiétal pe Ta PAPOPETPA. 2TV €TIQAVEId TNG BAAacoAg IooUuTal UE 76
cm OoTAANG udpapyupou. H Triean autr) ovoudadeTal Kal QUOIKA ATHOC@AIPA
Kal ouppoAiCeTal pe atm. ‘Exoupe dnAadr 1 atm = 76 cm 1 760 mm oTAANG
udpapyupou.

Kevo dnpioupyeital o€ éva Xwpo, 61av atmd autov apaipedei agpag xwpig va
avTikabioTtartal. ATTOAUTO KeVO £XOUE, OTAV aTTO £va XWPEO apaipedei OAog o
a€Pag Kal dev UTTAPXEl TTAEOV UAN OTO XWPO auTo.

Ta pavoueTpa gival 6pyava géTpnang tng tmieang. H €voeign Tou pavouéTpou
gival n diagopd NG TTpayuatikAg (f atréAuTng TTieong) Tou agpiou atrd Tnv
ATHMOOQAIPIKA.

H B8gppéTnTa €ival evépyeia TTou peTOKOMIZEL: peTadideTal atrd éva owua
o€ éva dAo étav uTTdpyel JeTagu Toug diagopd Beppokpaciag. H BgpudtnTa
TTNYAiVEl TTAVTOTE ATTO CWHA UYPNAOTEPNG OE OWMA XOMNASTEPNG
Oeppokpaciag. MeradideTal ye aywyn, MeTapopd Kal akTivoBoAia. H Bep-
pOTNTa PETPIETAI O€ J, GAAG XpnOoIdoTToIEiTal aKOun Kal N TTaAid povada, n
Beppida (cal).
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2xeTIKG pe TN oxéon BepudTNTAG KAl £pYOU YAG MIAOUV Ta dUo Bepuodu-
VOUIKA aglpaTa:

A’ Oeppoduvapiké adiwpa: “H Bepuodrnta mou diverar g€ éva
aéplo ioourtai e 1o ABpoioua 1NS HETAPBOANS THS ECWTEPIKNS TOU
EVEPYEIQC Kal TOU €pYou TToU uag divel To aépio”. Autd uabnuari-
K& ypagerar: Q = AU + W

B’ Beppoduvapiké aiwpa: “Eivar adlvaro va KataoKEuaoTel
BcpuIKn unxavn, n orroia va UETAaTPETTEI BEPUOTNTA OE £PYO, XW-
pic Tautéxpova va Tapéxel KATTola BspudTnTa TEOS Ia Océaue-
v} xaunAdrepng Bepuokpaaiac”.

EPQTHZEIZ - APAZTHPIOTHTEZ

1. Emonudvape otnv mapdypago 2.2. 611 n aiobnon tng aeng dev eival
A0QAAEG KPITAPIO VIO va KATATACOUME TO CWHUATA GE PIa O€Ipd WG TTPOG
TO 11010 €ival Mo (eaTd N Mo KpUo. Kavete 10 €¢AG Treipaua: MNavw oTo
TPaTéQ TOU OWHATIOU 0OG BpiokovTal, VIO GPKETEG WPES, EVA KOUUATI
atmd Yapuapo Kai pia EUAIVN goAuBoBrkn. AKouuTrdre Ta U0 auTd avTi-
Keipeva, éva Pe KABe xépl 0aG.

a. To epéBiopa aTrd TO AyyIyHa TOU JapPdpivou KouuaTioU ivai To idlo Je
TO €pEBICHA aTTd TO AyyIypa TNG EUAIVNG poAUBoBAKNG;

B. MtropouUpue pe TNV aioBnon TG a@ng Kal JOVO va aTTavTOOUE TTOI0
gival Mo CeoTo 1 Mo KPUo (dNAadK TTo10 £XEI WNAGTEPN KAl TTOIO XAMN-
A6TEPN Beppokpaaia) M;

2. To uypd TTOU XPNOIYOTIoIEITAl OTO YUGAIVO BEpUOPETPA gival auvhBwg
udpdpyupog. lMNa 1ol Adyo TIoTEUETE OTI TTIPOTINATAI 0 UOPApPYUpPOG; ™

3. Kaverte TIg akOAoubeg ueTaTpoTrég: a. 68 °F ot °C, B. 23 °C oe K, y.—40 °C
oe °F kai 8. 55 °F o¢ K.

4. Tloio gival To Pé€yioTo BABog atrd TO OTT0I0 PTTOPOUMPE VO AVTARCOUUE
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vePO PE Ia avTAia TOTTOBETNPEVN OTNV ETTIPAVEIA TOU £BAPOUG, XWPIG TN
BorBeia TITEpUYiWY TTOU €ival TOTTOBETNUEVA PéoT OTO veEPO;™

Ti eival aTHOCQAIPIKN 1| BAPOUETPIKA TTiECN Kal TTOIA N TIUA TNG OTNV £TTI-
@aveia TG BaAaocoag;

Na yivouv ol €€1¢ peTatpotrég povadwy Trieong: a. 1,8 at o€ bar B. 120
p.s.i. o bary. 14 in Hg o¢ kPa &. 120 p.s.i. o€ bar ka1 €. 2 Torr o€ Pa.

Ti ovopddoupe PavOUETPIKA Kal TI atréAuTn Trieon; Moia gival n oxéon
METAEU TOUG;

ZupTtméCoupe TO aéplo, TO OTTOI0 BPICKETAl OTOV KUAIVOPO TOU XM HATOG
217, péxp1 TN Béon Tou @aivetal aTo oxrpa. O KUAIVOPOG ETTIKOIVWVEI,
Méow owAARva PIKPAG dIaPETPOU, YE TNV aTpdogalpa. MeTagu Tou agpiou
KQlI TOU avoIXToUu Akpou Tou CwARva uttdpxel udpdpyupog. £Tn BEon Tou
>xAuatog 2.17, 1o Uwog H icouTar pe 38 cm.

aéplo

(s)

Zxnua 2.17

a. Av n aTgoo@aipikr Trieon gival 1 atm, utroAoyioTe Tnv amméAuTn TTiEoN
TOU agpiou oTn B€on Tou ZxAuaTog 2.17.

B. TiBa pag £€deIxve, yia TNV TTiECN TOU aEPIoU, éva HOVOUETPO TOTTOBETN-
MéVo aToVv KUAIVOPO;

y. YmoAoyiote Tn duvaun F pe tnv otmoia cuykpareital 1o £UBoAo oTn
Béon Tou ZxnuaTog 2.17, yvwpifoviag T To ePPRAdOV s TNG ETIPAVEI-
aG Tou €uBoAou gival 18 cm?.
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210 ZXAMa 2.18, éxoupe udpoyovo péoa o€ éva PTTaAGVI, KOBWG Kal o€
éva TUAMO TOU OWARVA TTOU ETTIKOIVWVEI UE TO XWPEO TOU PTTAAOVIOU. TN
Béon Tou oxnuartog, n uyopeTpikr) dlagopd h, icoutal pe 240mm. H
atyoo@aipikn Trieon iIcoutal Pe 0,95 atm.

Zxnua 2.18
a. Mola givar n atréAuTn Tieon Tou udpoydvou aTn B€on Tou oxXAMUa-
TOG;
B. T Ba pag £d¢ixve £va KEVOUETPO yia TNV TTiECN Tou udpoydvou;

AvalATnoe aToIXEia yIa TNV I0TOPIA TWV ATHOPNXAVWY, TT.X. atro Ta BIBAia
®duaikn B’ Tupvagiou (oeA. 97-98) 1 duoik A EMA (BA. BIBAIoypa@Ikég
TTAPATTOUTTEG OTO TEAOG TOoU BIBAIOU) Kal BPEG TTWG O TTIPWTES ATUOUNXA-
vég odriynoav Tnv avlpwtrivn okéwn oTo B’ Ogpuoduvapiko agiwpa.

MNa va Beppdvoupe 10 vepod evog doxeiou, TOTTOBETOUPE GUXVA TO DOXEID
TTAvVW o€ PIa TTAGKA TNG NAEKTPIKAG Koudivag. Av emBupoUue va Wugouue
TO vEPO TOU doxEiou, TTOOO ATTOTEAECUATIKO Ba ATV va TOTTOBETHOOUUE
T0 S0OYEIO TTAVW O€ HIa KOAWVA TTAyoU;

O xupoég Tou TTopTOKAAIOU TTOU OTUWATE €ival TTOAU Ce0TdG yia va ToV
mEiTE. 'EXETE OUWG Mia TTayoBAKN, OTTOU GUVUTTAPXOUV TTaydKIa Kal VEPO
oTtnv idla Bepuokpacia. MNa va KpUWOEl ypriyopa o XUUog, T Ba Atav
KOAUTEPO, VO TTPOCBECETE OTO TTOTAPI PE TO XUMO éva TTaydKI i} VEPO iong
padag pe 1o TTayAK! atrd TNV TTayodnkn;
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¢MBIAKOMENO} 57ox 01

Merd n diamrpayudreuon Twv Bgudtwy autou Tou KEpaAaiou, o1 uabnTég mpé-
el va givar o€ Béon:

\/ Na opidouv 10 TEAEIO AEPIO KOl VA AVOPEPOUV TTOIEG TTPAYHMOTIKEG KATO-
OTAOEIG AEPiIWV PTTOPOUV VO TTPOCEYYIOTOUV UE TO TEAEIO AEPIO.

\/ Na treprypd@ouv TpATTOUG TTPAYUATOTTOINONG XOPAKTNPICTIKWY UETABO-
Awv TNG KatdoTaong Twv agpiwv (I06oykn, I06BNITITN, 1I000EpUOKPACIA-
Kr}, adiaparikn).

‘/ Na atreikovifouv TIG XapaKTNPIOTIKEG METABOAEG KATAOTAONG TWV QEPIWV
(1060yKn, 1I06BNITTTN, 1I000EpPOKPATIOKY, adlafaTikh) o€ dIdypauua TTie-
ong-GyKou.

\/ Na e@appodouv HaBnUATIKEG OXETEIG OE XOPOAKTNPIOTIKEG HETAPBOAEG KO-
TAoTOONG TWV agpiwv (I060yKn, ICGONITITN, Ic0BeppOKpaciakn, adiaBaTi-
KR).

‘/ Na opiCouv Ti gival KUKAIKA HETABOAN £vOG agpiou.

\/ Na avagépouv TIG HETABOAEG TTou TTEPIAaPBAVEI 0 KUKAOG Tou Carnot kai
va £&nyouv Tn onuacia TTou €xel OTIG EPAPHOYEG O TTOPOTTAVW KUKAOG.
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3.1 Opioudg Tou TéAsiou aspiou

H ouutrepigopd Twv aegpiwv TToU PBpiokovTal otn @UON, OnAadn Twv
TPAYHATIKWV agpiwyv, gival apkeTd tepiTAokn. MNa va trapacTaBei pe
aKpifela amaitouvTal cUvOETOl UTTOAOYIONOI. H GuuTTEPIQPOPA TWV TTPAY-
MOTIKWV agpiwv TTpooeyyifeTal 0T Ogpuoduvapik Ye €va PJOVTEAO, TTOU
ovopadletal TEAEIO aéplo. To aépio auTtd OeV UTTAPYXEI OTNV TTPAYMATIKOTNTA.
MpokeiTal yia avBpwTTivn €TTIVONOCH, Yid €va HabnuaTikG TTpOTUTTO, TTOU JAG
BonB6a aTo va TepIypawou e KATd TTPOCEYYICN TN CUPTTEPIPOPA TWV TTPAY-
MOTIKWV agpiwv.

ATT6 MIKPOOKOTTIKN OKOTTIA, TEAEIO €PIO BEWpPEITAI EKEIVO TOU OTTOIOU TA
MOPIa CUUTTEPIPEPOVTAI OAV EAACTIKEG TPAIPES, AUEANTEWYV DIACTACEWY, TTOU
0ev aAANAETTIOPOUV PETAEU TOUG TTAPA POVO KATA T OTIYMI TTOU GUYKPOUO-
vTal. To a€plo autd €XEl CUYKEKPIUEVN MOKPOOKOTTIKA (EEWTEPIKA) CUUTTE-
pIpopd. YTrakouel g€ KATToloug vouous. Opifoupe Aoitdv wg TEAEIO a€plo
€KEivo TTOU aKOAOUBEl TNV TTapaKATW oxéon:

PxV=mxRxT (3.1)

étou P n atréAuTtn TTieon Tou agpiou, V o dykog Tou, m n pddla tou, T n ammo-
AuTn Beppokpaaia Tou Kal R évag aplBudg xapakTnpIoTIKOS yia KABe aépio.
Tipgég Tou R yia opiopéva aépia pag divel o Trivakag 1 Tou TTapapTrpaTtog 21,

H peAéTn Tou TEAEIOU agpiou pag evolagépel yia Tov akOAouBo Adyo: Exel
atrodeIxBei TTEIpaAPATIKG OTI HEPIKA OTTO Ta aépia TTou BpiokovTal oTn Quon,
UTTO OPIoUEVEG TTPOUTTIOBECEIG, OKOAOUBOUV [E TTOAU KAAN TTPOCEYYIoN TOUG
VOHOUG TwV TEAEIWV agpiwv. To udpoyodvo, To dlwTo, To 0EUYOVO CUUTTEPI-
@EépovTal oav TEAEIQ agpia, OTavV Ol CUVONAKES TTiEoNG Kal BepPokpaaiag dev
atréXouv TTOAU a11é TIG ouvnBiopéveg. Ta agpia autd uypotrolouvtal dUCKO-
AQ. ZUUTTEPIPEPOVTAI ETTOPEVWG GV TEAEIO aEpla o€ ouvnBIouévEG GuvOn-
KEG TTieong Kal Bepuokpaaciag, dI6TI TOTE ATTéXOUV TTOAU aTrd TIG GUVONRKES
uypoTroinong. AvTIBETWG, aépia TTOU UYPOTTOIoUVTal EUKOAA, OTTWG OI UdPa-
THOI, TO BI10EEiIBIO TOu AvBpaka K.ATT dev UTTOPOUE va Ta BEwPROOUE, OTIG
ouvnBIoPEVEG OUVORKEG, oav TEAEIO aépia.

1. To yivépevo Tou popiakou Bapoug (MB) evdg agpiou e1mi To R 100UTal e éva aTaBepd apiBud
yia 6Aa Ta aépia. O apiBudg autdg ovopuddetal TTayKOouia oTabepd Twy agpiwv. O1 TIHEG TOu
R yia Ta didpopa aépia Tou Trivaka 1 €xouv TTpokUWel, SIaIpWVTAG TNV TTAyKOCUIO oTaBepd
TWV agPiwv PE To Hoplakd Bapog.
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3.2 MeraBoAég Tng kKaraoTaong evog agpiou.
To didaypapua misong-oykou (P-V)

H kardotaon piag dedopévng TToodTNTaG VOGS agpiou kaBopileTal atmod TIg
TIMEG TTOU TTaipvouv Ta uey€On PV, T. ETopévwg, av éva atrod 1a Jey£on autd
MeTaBANBeil, Ba peTaBAnOei kal N kKATdoTaon Tou agpiou. Katd Tig HETOBOAEG
NG KaTdoTaong evog agpiou O€ PAG evOIOPEPOUV POVO O TIUEG TWV HEYE-
Bwv P,V,T aAAd kai n BepudTnTa KAl TO €py0 TTOU TTaipvoupe ) divoupue 0To
agplo.

Tig pETABOAEG TNG KATAOTAONG €VOG AEPIOU UTTOPOUUE VO TIG OTTEIKOVi-
Coupe ag diaypdupata. To 1o yvwaoTd ammd autd civalr To didypapua P-V
(Trieong-6ykou). 1o didypauua autd, aTtov opiovTio dEova PETPIETAI O GYKOG
KOl gTOV KaTaKOPUQ@Oo agova n Triecn. Ag @avtaoToUupe £va agplo, TO OTT0Io
o€ pia dedopevn oTiyun €xel Trieon P, kai 0yko V.. H kataotaon Tou agpiou
auToU UTTOPEl Va TTapacTadei TTavw oTo dIdypapua Je éva anueio (To onueio
1 oto Aidypappa 3.1).

Aigypauua 3.1

AG pavTaoToUuuE TwpPa OTI N KATACTAON TOU agpiou aAAACeEl Kal OTI KATToId
OTIYMN 0 OYKOG Tou €xel Yivel V, kai n triean Tou P,. H véa katdaTtaon Tou ag-
piou TrapiaTaveTal TTGvw oTo dIdypauua Pe To onueio 2. H Bepuokpaaia Tou
agpiou dev @aiveral TTdvw o€ éva atrAd didypaupa P-V. 210 Tapamdvw O1d-
YPOAMMA, ATTEIKOVIOAUE TNV APXIKI KATACTACH TOU AgPiou Kal TNV TEAIKN KOTA-
oTaot Tou. Ag BAETTOUPE OUWG TIG EVOIAUETEG KATAOTACEIG, dNAADK TTANPWS
TN METAROAN. Av yvwpilape OAEG TIG eVOIAUETES KATAOTACEIG, Ba uTTOopOoUCaE
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VA OTTEIKOVIOOUPE TTAAPWG TN METABOAN PE PIa ypauun TTou ouvdéel To 1 Kal
TO 2. ©a doUNE TETOIEG ATTEIKOVIOEIC XAPAKTNPIOTIKWY aAAQYWV KAaTtdaoTaong
OTN OUVEXEIQ.

3.21 lo6oykn MetaBoAn

loéoykn ovoudletal n peTaBOAA KaTd Tn didpkeia TNG oTroiag dev aAAdlel o
OYKog Tou agpiou. Mia TéTola peTaBoAr deixvel To Zxnua 3.1. ‘Eva mogd Bep-
MOTNTOG TTPOCBIVETAI O€ AEPIO TTOU PPIOKETAI €GO O€ DOXEIO PE auETAKivnTa
Toixwuara. To atroTéAeopa gival va augnBei n TTieon kal n Bepuokpaacia, evw
0 OyKog TTapapével oTabepds. H petaBoAr mapiotdveral oto didypapua P-V
ME MIO YPAPUR KABETN TTpog Tov dgova Twv Oykwv (Aidypapua 3.2).

KAeioto doyeio
V=0T100ep0O
Zxnua 3.1 Aiaypauua 3.2
loboykn ueraBoAn

270 Q€PIO TTOU TTEPIEXEI TO DOXEIO, UTTOPOUNE VO DWOOUNE I VO aQaIpE-
ooupe BepuoTnTa. Kai oTig dUO0 TTEPITITWOEIG O OYKOG Tou Ba TTapayeivel oTa-
Bepdg, av TTapaAsiyoupe BERaIa TNV TTOAU PIKPr SIACTOAR 1] GUGTOAN Tou d0-
xeiou. OTav mpocdideTal BepudTNTA OTO AEPIO, AUEAvETal N BepuoKkpaacia Kal
n TTiEon, EVW 0 OYKOG TTapapével aTabepds. MaGAIoTa, aTnV I60YKN LETABOAR
n mieon peraBarAsrar avaloya ue tnv ammoAutn Bspuokpacia. Autd ypdgeTal
Kol WG €EAG:

P_T
lodoykn ueraBoAn: Orav V = a1abepd, rére —+ =1 (3.2)

N
N

2TV Tapamavw oxéon, P, gival n apxikn kai P, n TEAIKA TTiean Tou agpiou
(améAuTeg MEDEIG), v T, givan n apxikn kai T, n TeAIKr) atmdéAuTn (dnhadn ot
KéABIv) Bepuokpaaia Tou agpiou.



TenEIO AEPIO 83

Ag doupe Eva apiBunTIKO TTaPAdEIyua:

» Aépio LBpiokeral og kUAIVEPO oTabepou oykou. H apyikn Bspuokpaaia tou
eivar 290 K kai n apxikn amroAurn miean eivai 40 Pa. Av 1o aépio BepuavOsi
Kai praoel otn Bepuokpaaia Twv 870 K, va uttoAoyioTei n TEAIKN TTieon Tou
agpiou.

‘Exoupe

P,: n apxiki amdAutn triean = 40 Pa, P,: n TeAIKr| amroAuTn Tieon,
T,: apxikn Beppokpaaia = 290 K, T,: TeAikn Beppokpaaia = 890 K.
MpokeiTal yia I000yKN JETABOAR, OTTOTE:

X
Pl p Pla_p 40Paxs7oK
P, T, T, 290K

P, =120Pa

¥ [lwg mpokurtrrel n oxéon 3.2 aélorroiwvrag 1n oxéon 3.1 yia 1a téAsia aé-
ola; m

21NV 1000yKn PETABOAN TTPOQAVWG OEV TTAIPVOUNE €y0. ZUPQWVA PE TO
TTPWTO BEPPOBUVANIKS AgiWPa, EXOUME:

Q=AU+W

Kai epooov W =0, Ba gival Q =AU 4 Q = U,-U,. Me aAa Adyia, n Bepudnra
Q 110U TTPOGSGONKE OTO AéPIo 0dryNoe o€ aug¢non AU TnNG ECWTEPIKNG EVEP-
YEIQG TOU agpiou.

3.2.2 lo66AITTTn MeTaBoAn

lo6OAITTTN peTABOAN €ival ekeivn, n oTroia yivetal utté oTabepn TTieon. ‘Exou-
ME, yia TTapddelyua, éva agplo TTou BpiokeTal péoca @’ €vav KUAIVOPO JE €u-
KivnTo £uBoAo, OTTwg deixvel To Zxnua 3.2. Otav 10 aépio autd BepuaiveTal,
161 AQuEdvetal OxI HOVO n Beppokpacia Tou aAAG Kal 0 Gykog Tou. To €uoAo
METAKIVEITAI TTPOG Ta TTAVW KaI I00pPOTTEl 0€ véa BEon. H Trieon Tou agpiou
oTn véa B€on eival idia pe TNV apxIKA Kail ion Ye TNV aTPHOC@AIPIKA TTiEon TToU
ETTIKPATEI ATTO TNV TTAVW TTAEUPE TOU €UBOAOU.
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Zxnua 3.2 Aigypauua 3.3
lo6BAITTTN Bépuavan agpiou

Katd tnv 1I060AITTTN JeTABOAR TTaipvoule €pyo, TO OTTOIO TTAPICTAVETAI E
TN OKIQOPEVN TTIQAvVEIR 0TO didypauua P-V (Aidypappa 3.3).

2¢& pia 1g60AITTTn pETaBoAn o éykoc¢ uetaBdAAerar avaAoya ue Tnv amréAuTn
Bepuokpacia fn ardiwg:

T

lo6BAITTn ueraBoAn: Orav P = arabepn, 1016 — = (3.3)

<|<

N

»  Aépio LBpiokeral og KUAIVOPO, i€ EUBOAO TTOU UTTOPET va KIvEiTal EAEUBEPQ.
H apxikn améAutn Bspuokpaaia tou agpiou givair 350 K Kai 0 apxIKOS ToU
oykoc¢ eivar 0,03m?3. Av 1o aépio BepuavBei urd orabepr) miean arn Bepuo-
kpaoia Twv 700 K, va Bpebei o TEAIKOS Oykog Tou agpiou.

‘Exoupe: T, =350 K, T, =700 K, V, = 0,03m?® kai avadntouue 10 V.

Mpokermail yia pia I06ONITITN HETARBOAY, OTTOTE:

V.

0,03m® x 700K
:_:>V2: =

ViTe v, 2 208 X 700K _ )~ 0,06m?
T, 350K

-

|

N

2€ ONeG TIG APIBUNTIKEG EQAPUOYEG OXETIKA E TOUG VOUOUG TWV TEAEIWV
agpiwv ol TIHEG TNG Bepuokpaaiag eival ae KEABIV. Av og kaTmoio TTpORAN-
pa doBouv oe °C, 161E peTaTpétroupe o€ KEABIV pe Baon Tn yvwoTh oxéon:
K=°C + 273.
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21NV 1060AITTTN peTaBoAR, n BepudTnTa TTOU CUVAAAGCOEI
TO oUOTNUA PE TO TTEPIBAAAOV I00UTaI PE TN HETABOARN TNG
gvOaATTiag Tou cuoTAuarog. OuunBeite To autd éTav, OTO
B pépog Tou BiBAiou, Ba oxedIACOUPE TOV WUKTIKO KUKAO
Tavw o€ diaypappa p-h (Trieong-evOaATTiag).

» Mrmopeite va amodeiste autd ToU SIATUTTWVEI 0 “KUPIOS p-h” yia TNV TTEPI-
mTwaon NS 1006AITTNG petaBoAng rou axnuarog 3.2;™

3.2.3 looBepuokpaciakn HETAROAN

looBeppokpaciakn? gival n peTaBoAn katd Tnv oTroia n BepUoKpagia Tou ag-
piou TTapauével otabepr). Mia Tétola peTaBOAr dev gival EUKOAO va eTTITEUXDET
otnv TPAEN. AG @AvTOCGTOUNE TNV TTEPITITWON, OTTOU £va QEPIO TTOU BPICKETaI
péoa o€ évav KUANvOpo, oupTmiéeTal atro éva éuBoAo. H Bepuokpacia augdveral,
OTTOTE N METAROAR Oev UTTOoPEi va BewpnBei IcoBepoKpaciakr. Na va eTTiTeuxOei
1000£pPOKPACIOKNA METABOAR, TTPETTEI VO APAIPEITAI CUVEXWGS BEPUOTNTA ATTO
TO aéplo. AuTd UTTOPEi va Yivel, yia TTapadelyua, pe Tn didTagn Trou deixvel To
ZxNua 3.3.

P

vePO
. 2
wugng P,
T = oTab.
P, 1
Vv, V, Vv
Zxnua 3.3 Aigypauua 3.4

looBeppokpaaiaky MeraBoAn

2. Ze TTOAANG BIBAia Ba éxeTe ouvavTAaEl, yia TN HETABOAR auTth Tov 6po 1000gpun. MpoTipoUue
TOV OPO 1I00BEPPOKPATIAKT, YIOTi TOV BEWPOUUE TTIO EUGTOXO, KAAS gival OPWG va yVwpPileTe
Kal Toug dUo 6poug. Etiong Ba aguvavtraeTe Toug dpoug Iodxwpn(=I060yKn) Kal IgoBapns
(F1066AITTTN).
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To aéplo 1Tou BpiokeTal p€oa oTOV KUAIVOPO TOU OXHMATOG WUXETAI ATTO
TO VEPO, TO OTTOI0 DIEPXETAI ATTO TOV KUAIVOPO e KATAAANAN cwAnvwaon. Auto
OupBaivel cuVEXWG, KABwWG To £UBOA0 0deUEl TTPOG Ta TTAVW CUUTTIECOVTAG TO
aéplo. To vepd aTToppo@da BepUOTNTA ATTO TO AEPIO, PE ATTOTEAECUA va TTa-
PaMEVEI KATA TTPOCEYYIoN OTaBEPr N Bepuokpaacia Tou agpiou. H peTaBoAn
QuTA PTTOPEl va TTANCIACEl Pia I000EpOKPATIaKr METABOANR. ZT0 AIGypANPa
3.4 BAETTOUNE IO I00BgpUOKpaaiakr HETABOAN o€ didypauua P-V.

2Tnv 1000spuokpaciakn ueTaBoAn o Oyko¢ uetaBdAAeTal avrioTPpOPwWS
avadoya 1mpo¢ tnv amdAutn micon. Autd, pe Baon Tn Beuehiwdn oxéon
PV=mRT, ypdgecTal kal wg £EAG:

looBspuokpaaiakn ueraBoAn:

. . P1 — V2 .
6rav T =o071a6., 101¢ ==+ [ PV, =PV, (3.4)
P, V,

3.24 AdiaBaTtiki peTafoAn

Katd tn didpkeia autig TG JETAROANG, To aéplo & ouvaAAdooel BepudTnTa
pE TOo TrEPIRAAAOV. H peTaBoAl autr) ouvavTdral ouxvd otnv mpagn (Tr.x.
OTn CUJTTIECTN aTPOU OTNV WUKTIKA PHovAda).

P
2 1 P, 2
T = oTab.
P, 1
Q,=0 ‘EpBolo
Vv, Vv, \Y
Zxnua 3.4 Aiagypauua 3.5
AdiaBarikn MeraBoAn

O kUMIVEpOG Kal To €UPoA0 Tou ZxrpaTog 3.4 gival BepUIKE JOVWHEVOL.
‘ET01, JTTOPE VO £XOUUE, YIa TTAPAdEIYUa, CUUTTIEGN OTOV KUAIVOPO auTo, Xw-
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pig va @elyel BepudTNTa ATTO TO OEPIO TTPOG TO TTEPIBAAAOV. ZTnV TTPAgN,
OTTavIa UTTAPXOUV TETOIEG DIATALEIS. QOTOCO, JETABOAEG TTOU TTANCIAdoUV TNV
adlaBaTik) ouvavTdue ouxva yia Tov €€ng Adyo: o XpOvog yia Jia oUTTiE-
on A Mo eKTOvwon gival oTnv TTPAEN apa oAU JIkpdg. ‘ETol, To aéplo dev
TTpoAafaivel va ouvaAAAEEl BEpPOTNTA PE TA TOIXWHATA TOU KUAIVOPOU UE Ta
otroia €pxetal oe ema@n. 'ETol, og éva ouvnBiopévo KUAIVOPO ouuTTiEONG,
EXOUNE PETABOAEG TTOU TTPpOCEYYiCouv TRV adloBaTikr, 6Tav To EUPOAO KIVEITAI
ME PeEYAAN TaxuTnTa. 210 Aldypauua 3.5 BAETTOUNE Pia adIaBaTIKr) GUUTTIEGN
o€ didypappa P-V.

>1mnv adiaBariki HETABOANR EVOG avoIXTOU CUCTAUATOG,
TO €pyo TTOU CUVOAAGOOEl TO oUoTNUA PE TO TTEPIBAAAOV
I00UTal PE T METARBOAN TNG EVOAATTIOG TOU CUGTANATOG.

3.3 ZrpayyaAioudg aspiou

AG @avtaoTouue €va THAPA CwARvVWoNG Péoa oTtnv oTToia péel Eva agplo,
OTTWG QaiveTal o1o X)rua 3.5.

Zxnua 3.5 >rpayyaliouds agpiou

O owAnvag @épel pia BaABida TTou BpiokeTal e oxedov KAeIoT B€an,
aQAVEl OPWG €va PIKPSG SIAKEVO, ATT OTTOU TTEPVA TO AEPIO. TNV TTEPITITW-
on auTh, TTapaTnPEEITal TITWAonN TNG TTECNG TOU agpiou JETAEU Twv OnUEiwv
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A kai B. H TrTwon mng mmieong evog agpiou pe Tov TPOTTO AUTO OVOUACZeTal
oTpayyaAiouog. To idio atmoTéAeoua YTTOPOUCAE Va TTAPOUE av, avTi va
EXouue axedov kAeloTr BaABida, odnyolcape TO aépio o€ £va wWAAVA TTOAU
MIKPAG SI0TOURAG (TPIXOEION CWARVQ).

Mvwpifoupe OTI o€ TTOANEG TEXVIKEG EQAPUOYEG N UWNAR TTiEon €vOg peu-
oToU UTTOPEI va PETATPATTEI € XPAOIUO £pYO (TT.X. VO CUVTEAEDEI OTNV Kivn-
on evog oTpofilou). 210 ZXAMa 3.5, avtiBeta, dev TTAPApE £pyo aTTd TNV
TITWOoN TTiEong Tou peuaToU. YTIO Tnv £vvolda auTr), 0 oTpayyaAlouog eival
“katacTpo@n”’ Tieong. BERaia, autr n “katacTpo®n” TTieong cival o€ TTOA-
AEC TTEQITTITWOEIS ETMIOUUNTH IO va €ABel TO peuoTO OTN BEPUOdUVANIKN KATA-
OTOCN TTOU ETTIOUPOUE.

2TpayyoAioud TTieoNG €XOUE, yia TTAPAdEIlYUA, GE Wi GUOKEUN ofuyo-
vou-aoeTIAivnG. To oguydvo eival atmoBnkeupévo oTn QIGAN TOU UTTO TTOAU
uWnAR TTieon. Agv YTropei OJWG va xpenoiyhoTroindei oTnv KatdaTaon TTou Bpi-
okeTal [T autd, TTpIv avauelxBei he TNV aceTIAivn, TTRETTEI va TTEPACE! ATTO TO
peiwTApa Trieons. Ekei yivetar otpayyaAiopog TTieong.

>1nv Eikéva 3.1 BAETTOUNE éva OUCTNPO EKTOVWONG TNG TTIECNG EVOG OEPI-
ou atroBnkeupévou o€ QIGAN. To HavouETPO TToU BPICKETAI KOVTA OTN QIGAN
Ocixvel TNV TTrieon Tou agpiou péoa O’ auTr Kal To GAAO TNV TTiEon MPETA TO
OTPAYYOAIGHO.

Eikova 3.1

O oTtpayyaAiouog dev agopd Povo Ta agpia aAAd kai Ta uypd. Mtropou-
ME va JIAGUE yia oTpayyaAIoPO peucToU. ZTIG EYKATAOTAOEIG WUENG £XOUME
OTPAYYOAIOUO TOU WUKTIKOU UYypoU, TTIPIV @TACEI OTO GTOIXEIO ATPOTTOINONG.
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O oTpayyaAiopdg gival yeTaBoAr 10evOOATTIKE, OnAadH N
evOaATTia TOu PEUCTOU TTPIV KAl HETA TO GTPAYYAAIOUO Eival
n idia.

3.4 KukAikég uetaBoAég

211G TTapaypd@oug TTou TTponynonkav, TTEPIYPAYANE OPICUEVEG XOPAKTNPI-
OTIKEG METAPBOAEG TNG KATAOTACNG EVOG OEPIOU. Z€ OAEG TIG TTEPITITWOEIS Eixa-
ME pIa apxIKA Kal pia TEAIK KaTtdoTaon. ©a uTropoUcape va @avTaoToUlE Jid
oelpd dIadOXIKWY PETAROAWY, OTIG OTTOIEG N APXIKA KATACTOCN TNG TTPWTNG
va CUMTTITITEI YE TNV TEAIKA KatdoTacon Tng TeAeutaiag. Me dAAa Adyia, 1O
aéplo PETA aTTd TN CEIpd AUTH TWV PETABOAWY vVa ETTAVEPXETAI OTNV APXIKA
BeppodUVANIKT TOU KATACTACT). ZTNV TTEPITTITWON AUTA AEUE OTI TO AEPIO EKAVE
MIa KUKAIKA JeTaBoAR i KUKAO.

Av TTapacTAcoupe pia KUKAIKA aAAayr] TTédvw o€ didypauua P-V, 8a doupue
TTWG OXNUATICETAI IO KAEIOTA YPAMMI TTOU OTTOTEAEITAI ATTO ETTIUEPOUG KO-
MTTUAEG (Aidypappua 3.6).

Aigypauua 3.6

Kd&Be pia atmd auTég TIG ETTIHEPOUG KAWTTUAEG TTAPICTAVEI MIO PETABOAN,
Katd Tn dIdpKeIa TNG OTToIAg TO CUCTNUA PJOG TTIBAVOV Va EiXE EVEPYEIOKES OU-
VvaAAayEG pe To TTepIBAAAOV Tou. O1 GUVOAAQYEG QUTEG EyIvay EITE JE TN OPPN
BepPOTNTAG EITE PE TN HOPEPR TOU PUNXaVIKOU £€pyou. AG @avTaoToUE yia Aiyo
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auTh TN oeIpd PETABOAWY, aUTA TNV KUKAIKA METAROAN, aav Wia Kal Jovadikh
MeTaBOAR Kal ag ypdwoupe yiI' auTh To TTpwTo Bepuoduvapikéd agiwua:

Q=AU+W

otrou Q n BeppoTtnTa, W To £pyo kal AU n HeTaBOAN TNG ECWTEPIKAG EVEPYEING
TOU OUOCTAMATOG. ETTEIdr Opwg n apxikA Kal n TEAIKH KATdoTaon TG KUKAI-
KAG METABOANG CUUTTITITOUV, CUUTTEPAIVOUNE OTI N €C0WTEPIKA EVEPYEIQ TOU
OUOTAMATOG OTNV apxIKA Kal TEAIKA katdoTaon ouuTtrirtouy, dnAadr AU=0.
Katd ouvéteia:

2¢€ ia KUKAIKN petaBoAn: Q=W (3.5)

Ma va Karavorjoouue auTh TN ox€an, ag BuunBoUue TTWG PIa KUKAIKK JE-
TABOAN atroteAcital atrd TTOANEG ETTINEPOUG PETOBOAEG. € KATTOIEG OTTO QUTEG
TIG METARBOAEG uTTOpPEi Vva UeTaBIBAOTNKE BepudTNTA OTO GUCTNUA, OE AAAEG
va atmoBARBnke BeppdTnTa aTTé TO CUCTNUA OTO TTEPIBAAAOV. ETTiong, o€ Ka-
TToIEG ATTO TIG METARBOAEG TTIBAVOV va TTAPANE £pY0, O AAAEG iICWGS va dWOoaUE
épyo. To Q ™ng TTapattdvw oxXE€ong CUpPBoAilel Tov 1I00Aoyiopd, dnAadr 1o
aAyeBpikd aBpolioua, Twv GUVaAAaywyY o€ BepUOTNTA TTOU €KAVE TO GUCTNHA
ME TO TTEPIBAAAOV OTN BIdpKeIa TNG KUKAIKAG PeTABOARG. AvtioToixa, To W Tng
TTAPATTIAVW OXE0NG GUUBOAIZEI TOV ICOAOYIOHO TWwV CUVAAAQYWYV, UTTO Hop®n
pNxavikou €pyou, Tou CUCTAPATOG PE TO TTEPIBAAAOV. AnAadH:

Q = O¢gppoTtnTa TTou d66nKe oTo cUCTNUA — OegpudTnNTa TTOU ATTORAABNKE
atrd 10 oUCTNUA

W="Epyo 1Tou TTApaue amod 1o cuoTnua — Epyo mou dwyoaue aTo ouaThua

‘ET01 Aoimtév n oxéon 3.5 onpaivel Twg:

Ze éva Bgppoduvapiké KUKAO (KUKAIKA HETABOAR) o 100A0OyIONOG
TWV épywv Io000Tal ME TN S10@OoPd TwWV TTPOCSIGOUEVWV KAl TWV
atmmoaAAdpevwy TTOCWYV BEPUOTNTAG.

>¢ éva diaypappa P-V, évag 8eg160TPoPog KUKAOG gival KUKAOG AsiToup-
yiag BepHIKAG PNXAVAG, EVW £VAG APIOTEPOOTPOPOG KUKAOG ival KUKAOG
A€ITOUPYiag YUKTIKAG MNXAVAG.

To idI0 10x0¢el Kal aTO dlAypappa TTieong-evOaATTiag (p-h).
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3.5 KukAog Carnot

Mia xapaKTNPIOTIKA KUKAIKF METABOAN 1 KUKAOG gival o AeyOuevog KUKAOG
Tou Carnot (Kapvo). O Sadi Carnot fitav £€vag MAGANOG unxavikog Tou €¢noe
OTIG apXéS Tou 190U alwva Kal UTTAPEE TTPWTOTTOPOG OTN WEAETN TNG META-
TPOTIAG TNG BEPUOTNTAG O £PYO PECW TWV BEPUIKWV PNXOVWYV. ZUVEANARE
BewpnTIKA PIa oglpd diEpyaciwy, TIG oTroieg Ba pTTopoUce va akoAouBei To
epyalOuevo PECO HIOG PNXAVAG OTa TTAQiCIO pIaG KUKAIKAG UETOROAAG. Aéue
“Ba ptTopouaoe”, yiaTi OV UTTAPXEI KAMIO TTPAYMATIKN) PNXavh, GTnv OTroia
TO pyalOUEVO PECO UQIOTATAI AUTEG TIG TECTEPIG DIEPYATIEG TTOU TTPOEPAE-
we kal yeAétnoe o Kapvd. Oa avapwTnBeite TOTE: TToIa €ival N XpNOINOTNTA
€VOG KUKAOU TTou &gV TTPAYMATOTIOIEITAlI O€ Kapia pnyxavr; H xpnoipétntd
TOoU gival 0TI pag Kabopilel To BEATIOTO BaBUd aTddoong, OTOoV OTroio
MTTOpPEl VO @TACEl Jia OEpUIKN PNXav TTou AgiIToupyei avdueca o€ dUo
Kafopiopéveg Oeppokpaacisg (YwnAn kar XaunAn).

O BaBuodg amdédoong n PIag PNXavhg TTou AEITOUpYEl HE TOV KUKAO TOU
Kapvo icouTal Je:

n=1--2 (3.6)

Zmv mapamdvw oxéan, T, gival n Bgppokpacia TG Bepung degapevig
(AéBnTag) kai T, eival n Bepuokpaaia TG Yuxprg degapeving (Yuyeio).
» [loiog gival o BéATIOTOC BaBuoS arrddo0nNS TTOU UTTOPEI va TTETUXEI UId 1Un-
xavn mou Asiroupyei avaueoa oTic akoAoubeg Bspuokpaaisg: 67 °C (xaun-
Af) ka1 727 °C (uwnAn);

H pnxav Ba metixaive 1o BEATIOTO BaBud ammédoong oTnV TTEPITITWON
TToU AeIroupyouaoe Pe Tov KUKAO Tou Kapvo. O BaBuog atmddoong TTPoKUTITEI
atd T Zxéon 3.6. MNpiv KAVOUUE QVTIKATACTAON, JETATPETTOUNE TIG TIMEG TWV
BeppoKpaCIWV O€ aTTOAUTEG BEPUOKPATIEG:

T,=727 +273 =1000 Kkai T, =77 + 273 = 350 K.

n=1--2=-">"=065 1  n=65%

O kUkAog Tou Kapvo trepidauéver TEooepIg HETAROAES (OUO adIaaTIKEG
Kal OU0 1000epPOKPACIOKEG) PE TNV aKOAOUBN oeIpa:
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looBepuokpaaiakr ektévwaon 1-2,
AdiaBartikf ektévwon 2-3,
looBepuokpaaiakr ocuutrieon 3-4 kai

adiafarTikr) ouuTtrieon 4-1.

210 Aldypappa 3.7 BAETTOUUE TIG TEOOEPIG AUTEG HETARBOAEG O€ Didypauua
P-V.

Aigypauua 3.7 KukAog Kapvé oe didypauua P-V
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ANAKE®AAAIQZH

To TéAe10 aéplo gival éva TTPATUTTO TTOU pag BonBd va KaTavorooulE Tn OU-
MTTEPIPOPA TWV TTPAYUATIKWY agpiwv. OpileTal wg TO agpIo EKEIVO, yIa TO
oTroio Ta peyéBN P, V, m, T ouvdéovTtal e Tn oxéon:

PxV=mxRxT

Mpog 10 TéA€I0 aépio TTANCIAEl OTNV TTPAEN KGBE aéplo TTou BPIoKETaI JaKPIG
atd TO GNueio uypoTToinang, T1.X. TO 0§UyOVo, To UOPOYOVO OE CUVNBICUEVES
OUVONKEG TTiEONG KAl BEPUOKPATIaG.

Tig aAay£G KaTAOTOONG TWV AEPIWY PUTTOPOUNE VA TIG ATTEIKOVIOOUUE TTAvVWw
o¢ diaypdupara. ‘Eva atrd 1a mo ouvnBicuéva gival o didypapua P-V.

loéoykn ovouddleTal N JETAROAN KATA TNV OTT0ia 0 OYKOG TOU AEPioU TTapaé-
vel 0Ta0epdG. |06BNITTTN ovouddetal n PETABOAN Katd Tn SIAPKEIA TNG OTTOI-
ag n tieon mapayével otabepn. Mia peTaBoAn Katd Tn dIGPKEIQ TNG OTToIaG
n Beppokpacia TTapauével oTabepr|, ovoudleTal 1I000epuoKpaciokn. TEAOG,
adiaBaTikr) ovopdadeTal N JETAROAR KaTA Tn SIGPKEIQ TNG OTTOIAg TO aépIo O€
ouvoAAdooel BeppdTnTa Pe To TTEPIBAAAOV.

Otav 10 aéplo, PHETA aTTO HIa GEIPA PETABOAWY ETTIOTPEPEI TNV APXIKA TOU
KatdoTaon, Aéue OTl €kave pia KUKAIKA JETABOAR A KUKAO. KUKAIKEG peTafo-
AEG ugioTaTal To EpyadOPEVO PETO OTIG BEPUIKES KO WUKTIKEG JNXAVEG.

‘Evag xapakTnpioTIKOG KUKAOG gival 0 KUKAOG Tou Kapvé. O Babusdg amddo-
ONnG auTOU TOU KUKAOU gival 0 uwnAGTEPOG aTTd OTTOI08MTTOTE AAAO KUKAO TTOU
Aermoupyei avapeoa o dU0 dedOPEVESG BEPUOKPATIEG.
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EPQTHZEIZ - APAZTHPIOTHTEZ

Taipi&&re T OVOUATA TWV XAPAKTNPIOTIKWY PETAROAWY TWV AEPIWV TNG
TPWTNG OTAANG YE TIG @PACEIG TNG SEUTEPNG OTAANG.

looBepuokpaaiakn H tricon TTapapével otabepn

[06BNITTTN To aépio de ouvaAAGCOEl BEPUATNTA E TO TTEPI-
BaAAov

lo6oykn H Bepuokpacia mapauével oTabepn

AdiaBaTiki O dykog TTapapével oTa0epOg

Aépio BpiokeTal oe KUAIVOpo oTaBepol dykou. H apxik Bepuokpacia
Tou gival 17 °C kai n apxikn atréAuTn TTieon gival 8 kPa. Av 1o aépio Bep-
pavBei Ewg dTou n Bepuokpaacia Tou yivel 303 °C, va uTToAoyIoTEl N TTieon
TTou Ba avatTuxBei aTov KUAIVOPO Kal va OTTEIKOVIOBE n PETABOAN o€
oladypapua P-V.

Aéplo BpiokeTal o€ KUAIVOPO, PE EUPOAO TTOU PTTOPET va KIVEITaI EAEUBEPQ.
H apxikry atroAuTn TTiEon Tou agpiou gival 4 bar Kal 0 apXIKOG TOU OYKOG
givar 0,05m3. Av 10 aéplo ouuTtieoTel UTTO OTABEPN Bepuokpaaia PEXPI
n Trieon Tou va yivel 12 bar, va uttoAoyioTei 0 TEAIKOG GYKOG TOU KAl VO
artreikovioBei n yeTaBoAn oe didypauua P-V.

H apxiki katdotaon (1) evog TEAEIOU agpiou TTEPIYPAPETAI UE TIG TIMEG
P,=1bar, V,=20It ki T,=300K. ApxIkd, ugioTaral pia ooboykn BEppavon
MEXPI N Bepuokpaaia Tou va yivel T,=400K (kataoTaon 2). Z1n ouvéxeia,
uQiocTaTal PIo 1I000EPUOKPACIAKN EKTOVWON HMEXPI N TTIECH TOU va €TTO-
VENBEI oTNV apxIKA TNG TIPNA (KaTdoTaon 3) Kal TEAOG pia I00BANITTTN Wuén,
OTTOTE ETTAVEPXETAI OTNV APXIKA TOU KaTdoTaon. ATTEIKOVIOTE auTh TNV
KUKAIKA HETABOAA o€ didypapua P-V kal uttohoyioTe Ta ueyédn PV, T yia
KGO pia ammod TIG KATaoTAoElg 2 Kal 3.

210 2yNHa 3.6 BAETTOUNE Evav KUAIVEPO pe éva EUPBoAo apeAnTéou BApoug.
MepiExel éva aéplo, TTOU PTTOPOUKE Va TO BEWPNOOUNE Gav TEAEIO aéplo.
To €upBolo Bpioketal o€ IcoppoTTia. H arpooc@aipikr Trieon cival 1 bar. H
apxIKA atréaTaacn Tou epudAou atré Tn BAan Tou KUAivdpou eival h,.
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1 bar 1 bar

Zxnua 3.6

a) Téon €ival n TTieon Tou agpiou YEoa oTov KUAIVOPO;

B) TomoBetoUpe Bapidia TTavw aTo £UBOAO Kal auTd KaTeRaivel Kal I00p-
portrei o€ amoaTacn h,=h,/2 amd 1 Bdon. ©ewpoUue 0TI N UETABOAN
auTA €yIve apyd woTe OTO TEAOG N BepUOKPATia Tou agpiou va ival
ion kai TTaAI e TN Bepuokpacia Tou dwuartiou. Mola Ba gival n TEAIKA
TTiean Tou agpiou aTov KUAIVOPO;

y) Av 10 £€uBoAo éxel egPadov 100 cm?, uttoAoyioTe TO GUVOAIKO BAPOG
TwV Bapidiwv TTou TOTTOBETATAPE TTAVW OTO £UBOAO.

‘Eva raidi kpatdel éva AAoTIXEVIO PTTAAGVI TTOU €XEI OYKO 4lt. To PTTaAS-
vl TrepIEXEl aépio AAI0. H Bepuokpacia eddgoug eival 25°C. To ptraidvi
Eepevyel atro 10 TTaudi K aveBaivel péxpl Eva onueio TNG atudoaIpag,
o1rou n Bepuokpacia givar 8°C. Tdoog Ba ival TOTE 0 OYKOG TOU PTTAAO-

vioy;™

Zxnua 3.7
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Mia aiBouca epyacTnpiou £xel dilaoTAoEIG 5x8x4m. 21NV aiBouca utrdp-
Xouv éva BapoueTpo Kal éva BepudueTpo TTou deixvouv 1 bar kai 27 °C
avtigToixa. YtroAoyioTte Tn udda Tou agépa tng aibouoag.

210V agpOBAAaNO evOG aEPOCUUTTIEOTH (KOUTTPETEP) Ppiokovtal 20 Kg
aépa utro Tieon (uavouetpikn) 20 bar kai Bgppokpaaia 20 °C. MeTd atmod
Aiyo, pia TroaétnTa 5 Kg aépa @euyel atmd Tov agpoBdAapo Kal SloxeTeU-
£TQI VIO XPAON. 210 TENOG TNG diepyaaciag To pavopeTpo deixvel 19,5 bar,
evW n TeAIKA Bepuokpaaia Tou agpa otov agpoBaiauo civar 18 °C. Ti
A&Bog uttdipxel 0’ auTr TN WIKPN IoTopia; ™

AUOo @IdAeg, dykou evog Aitpou (It) kar 4 It avtioToixa, ouvdéovtal OTTWG
Ocixvel To ZxAua 3.8. O dykog Tou CwANVva TTou GUVOEE! TIG QIAAES gival
TTOAU JIKPOG KO UTTOPEITE GTOUG UTTOAOYIOUOUG OOG VA TOV OYVOAOETE.

Zxnua 3.8

O1 apxikéG ouvbnkeg ival o1 €€AG: 0 dIaKOTTNG A €ival KAeIOTOG. H
@IGAN A Trepiéxel ddwto oe Beppokpacia 0 °C kal Trieon 2 bar. Ztn
@IGAN B emmikpatei atréAuTO KEVO.

Avoiyoupe 10 SI10KOTITH. OcwphoTe OTI N Bepuokpacia Tou agpiou
TTapapével aTaBepr). YTToAoyiaTe aTnv TEAIKA KATAOTAON;:

o. TNV TTiEON TTOU ETTIKPATEI O KABE QIAAN

B. TN p&la TOU AdWTOU TTOU BPICKETAI O KABE pIa QIGAN.
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Meté tn diammpayudreuon Twv BeUaTwy autoU TOU KEQaAaiou, ol uabnrég mpé-
el va gival o€ Béon:

‘/ Na avTiAapdavovtal 6Tl hia ouaia puTropei va Bpebei o€ TpEIG DIQOPETIKES
(PUOIKEG KATAOTAOEIG (QATEIG).

\/ Na avagépouv e TToia QUOIKN KatdoTaon (eaaon) PpiokovTal dIAQopPES
ouaoieg UTTO OUVABEIG OUVONKEG TTiEONG KAl BEPUOKPATIOG.

\/ Na opidouv TIg €vvoieg aTpoTToiNaN, CUPTTUKVWOT, OTEPEOTTOINGT, TAEN.

\/ Na opidouv etrakpIBwg Tn AavBavouca BepudTNTA ATPOTIOINGNG, CUPTTU-
Kvwang, TAENG, TAENG Kal va ava@éPouy TIG HOVADEG NETPNOTG TOUG.

\/ Na avtAdolv cToixeia (Ceuydpia BepUOKPATCIWV-TTIIECEWV ATPOTTOINONG,
AavBdvouoa BepudTNTa ATPOTTOINCNG) OTTO TTIVOKEG IBIOTATWY Twv dia-
POPWYV PEUCTWV.

‘/ Na divouv TTapadeiyuaTa €Qapuoyng TwWV EVVOIWY AUTWV OTa GUCTAMATA
Wugng-kAipaTiopou.
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41 Merarpomég paong

Me 1oV 6p0o “@acciS”’ (] QUOIKEG KATOOTAOEIS I KATAOTACEIS TNG UANG
EVVOOUE TIG TPEIG DIAPOPETIKEG HOPPES UTTO TIG OTTOIEG ITTOPET va BPeOEi pia
ouaia aTn @uan, dnAadn Tn oTEPEN, TNV UypR Kal TNV aépia. H XxNuIKA Evwon
H,O, yia mapadelyua, TapoucialeTal oTn oTEPEN AN WG TTAY0g TNV uypn
@Aacn wg vePOd KAl aTNV agpia GAan wg UdPATUOG.

Otav petadArovtal ol ouvOnkeg Bepuokpaaiag f ieong (f kal o1 duo),
uTTO TIG OTTOIEG BpioKeETAI pIa ouaia, gival duvaTd pia @Acon TNG va JETATPETTE-
Tal o€ AAAn. 'ET01, €dv T1.X. dWOO0UNE £va TTO0O BepudTNTag OE £vVa KOPUATI
mayou Bepuokpaaiag 0°C, petaTpéTreTal o€ vepd TG idlag BepuoKpaaiag.
ETriong, av wugoupe aéplo ddwTto 1o otroio BpiokeTal o€ ouvnBiopévn Bep-
MOKpagia Kal TN CUVEXEIQ TO CUNTTIEGOUE, ITTOPOUE VO TO PETATPEWOUE
o€ uypo.

210 ZXAMa 4.1a éxoupe, yéoa ae éva KUAIVOPO, Eva KOUUATI TTayou Bep-
pokpaciag —40 °C. O KUMVOPOG €xel KIVNTO EUBOAO TTOU OV ETTITPETTEI TNV Ei-
0000 ATPHOCPAIPIKOU AEPA OTO XWPO TTou BpiokeTal 0 TTAyog. ATTd TNV TTAVW
mAcupd Tou gufoélou emmikpartei Trieon 1atm. Apxioupe va Bepuaivoupe Tov
KUAIVOpO Kai cuveyifouue va Bepuaivoupe xwpig dlakoTrr) kad’ éAn Tn didp-
KEIO TOU TTEIPAUaToG. MNMapakoAouBoupe cuvexws Pe Eva BepuOuUETPO T Bep-
MOKpagia 0TO E0WTEPIKO TOU KUAiVOpOuU.

Mapatnpoupe dladoyikd Ta ¢AG:

H Bepuokpaaia cuvexwg avepaivel péxpl va @Baaoel atoug 0°C. Torte, o
mayog apyicel va thkeTal (va Alwvel). Oco dilapkei n TASN Tou Trdyou, n
0epUOKPATIia, OTO ECWTEPIKO TOU KUAiVEpoU, TTapapével oTaBepd 0TOUG
0°C. 2’ 6An TN didpkela TNG THENG OUVUTTAPYXOUV OTOV KUAIVOPO veEPOS Kal TTd-
yog aToug 0°C.
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a) Mayog t = -40 °C B) Nepo t=0°C y) Nepo t = 100 °C
Oéppavon Q Q Q
5) Nepo+ATpoct=100°C  €) ATpog t = 100 °C ) Atpog t>100 °C
atuég
Q Q Q

Zxnua 4.1. Merarporrés pdong Tou vepou utro mmieon 1atm

ATT6 TN OTIYUA TTOU OAOKANPWVETAI TO AIWGIPO Tou TTayou (ZX. 4.1., kaTtd-
otaon B), n Beppokpaacia apxicel kal TGN va aveBaivel. H avodog auveyileTal
¢wg Toug 100°C (katdoTaaon y). ATTé Tn GTIYUA QUTH Kal PJETE, TTAPATNPOUUE
o1l epavifovtal @UoaAideg aTyou péoa otn Pdala Tou vepou, Ol OTTOIEG KI-
vouvTal TTpog Ta TTavw. Mpdkertal yia v idia oucia (Tn xnuikn évwaon H,0)
og aépla @aan. To agpio H,O, TTou 10 ovouddoupe USPATHO, CUYKEVTPWVE-
Tal Tdvw atd 10 uypo. Kabwg cuuBaivel autd, 1o BepudueTpo deixvel aTa-
Bepd 100 °C. Ooco CuUVUTTAPXOUV VEPO Kal USPATHOG, N Beppokpaoia
mapapével oToug 100 °C (katdoTtaon 8). Otav 6Ao 10 vepd PETATPATIEI G
aTtuo, n oucia pag Bpioketal TAApwWS o€ agpia edon Bepuokpaciag 100 °C
(katdoTaon €). ATTO TN GTIYUA QUTA KAl JETA TTapaTneouUpe OTI n Bepuokpaaia
apyicel TaAl va aveBaivel. ‘Exoupe TAéov aTud Beppokpaaiag uwnAdTepng
amd 100 °C (kataoTtaon Q).

2nueiwaoTte OTI To TrEipapd pag €yive utd Trieon 1atm. Av emKkparouoe
OIA@OPETIKA TTiEAN, OTTWG Ba dOUNE TTIO KATW, Ba KaTaypd@ape dIAPOPETIKESG
TINEG BepUOKPOTiag KATA TIG HETATPOTTEG PAONG.
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To o¢ moia @aon (Quoik KatdoTaon) PpiokeTal éva ocwua eEapTtdTal
Ox1 MOvo atré Tn Beppokpaaia aAAG Kal a1rd TNV TTiEan OTnV oTToia Bpioke-
Tal. O cuvduaouog TTieong Kal Beppokpaciag Kkabopidel og Tola @Aon
BpiokeTal éva cwpa. ETriong, £éva owua PUTTopE va BPioKeTal PJEPIKWG OE
MIO @ACN Kol MEPIKWG OE pia GAAn. ‘ETol Aoimmdy, n xnuikn évwon H,O, og
Beppokpaaia 0°C kai mieon 1 Atm, ptmopei va utrdpxel €ite wg TAyog, €iTe
WG vePo, €iTe WG Piypa Twv dUo (vepd Kal TTAyog). To WUkKTIKG peucTd R22!
METATPETTETAI O€ UYPO, UTTO Trieon 11,9 bar, otoug 30°C. ¥’ auTdv akpIBwg To
ouvduaopé Bepuokpaaciag kal TTieong Prmropoupe va Bpouue atud R22, uypod
R22 1 kal yiypa atpou Kal uypou o€ dIAQOPES aVAAOYiEG.

Evepyelakég ouvallayég utré pop@n BepUOTNTAG KATA TIG METATPOTTEG
paong

Katd TIG HETATPOTTEG ATTO pIa GACN O€ PIa GAAN €iTe ammoppo@dral €ite aTro-
BaAAeTal BepudTnTa TTPOG TO TrEPIBAAAOV. ‘ETOl, Katd TNV TAEN KAl KATA TN
METATPOTTA TOU UypoU O€ ATHO, atToppoPdTal BepudTNTa ATTO TO TTEPIBAAAOV.
AvTIBETWG, KATA TNV TTASN TWV CWHPATWY KAl KATA TN JETATPOTIH TWV ATHWY
o€ uypo, atroBAAETal BepUOTNTA TTPOG TO TTEPIBAAAOV.

H BeppdTtnTa, n otoia atroppo@dTtal i atroBAAAETAI KOTA TIG HETOTPOTTEG
@Aaong Twv cwudTtwy, ovopdaletal AavlBdvouoa BgppdTnTa, d16TI &€ YiveTal
avTIANTTTH aTTé PETABOAR Bepuokpaaiag, dev Exel ONAAOA WG ATTOTEAEGUA TN
MeTaBOAR TNG BepuoKkpaaciag Tou cwuaTtog, aAAd pévo Tnv aAAayr) eaong.

H AavBdavouca BepudtnTa e€apTdTal aTmd TIG CUVONKEG TTOU ETTIKPATOUV
KOTA TN PETATPOTTH @AonG aAAd kal atrd To €id0g TnG ouciag. EIdIka yia 1o
vepod, N AavBdvouoa BepudTnTa gival TToAU peydAn (BA. kai Tn dpaaTnpIdTNTA
12 o710 TéAOG auToU TOU KEPAAQiou).

210 TrEipapa Tou ZX. 4.1, T0 omoio €yive UTTO TTieon 1atm, xpeiado-
vial yia ka8e kg 1ng ouciag H,O, 80 kcal yia va petarparrei amo
mayo 0°C o€ vepod 0°C, 100 keal yia va uetatpartrei atrd vepod 0°C
o€ vepo 100°C kai 540 kcal yia va petatparrei amod vepd 100°C oe
atué 100°C.

1. To ypdupa R utrodnAwvel YUukTIKO péGo. Oa JIAAoOUPE avaAuTIKG yia Ta SIA@opa WUKTIKA
HEoQ OTO KEPAAQIO 6.
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4.2 Merarporr uypou o€ aépio

MeTatpotrr) evog uypoU o€ agpIo PTTOPOUNE va €XOUME KATA TTOAAOUG TPO-
TTOUG.

ATtpotroinon

Otav katd Tn PETATPOTIN OV £XOUNE TTapoudia AAAwV agpiwv TTapd PHovo
aTpwv atrd Tnv idia ouoia, TOTE MIAGUE yIa aTHOTroinoN. 10 TrEipaua TTou
Tepypawaue (Zx. 4.1.0) cixaue atgotroinon, d16TI TTvw atrd TNV ETIQAVEIQ
TOU uypou gixape pévo udpartpoug Kal kavéva aAAo agplo.

O1mwg TovioTnke KaBwg TrepIypd@ape To TrEipaua Tou Zx. 4.1, Katd TN
OIApPKEIO TNG ATUOTIOINONG TTAPEUEIVE OTOBEPN Kal n Trieon Kal n Bgppo-
Kpacoia. ETTopévwg n atgotroinon €ival pia PeTaBoAr 1I060AITTTN Kal 160~
OepuOKPACIAKA.

MeTaTpoTr) uypouU o€ aépIo E TTAPOUCTia AAAWY agpiwv

MeTatpoTrr) uypou o€ aTud UTTOPEi va Yivel, OTTwG YVwPiloUPE aTrd TNV EUTTEL-
pia pag, kal ge rapouaia GAAwv agpiwv.

210 avoixtd doyeio Tou SITTAAVOU OXUATOG €XOUME vEPD. Oepuaivoupe
TO OOXEIO KAl TTAPATNPOUNE TTWG TO VEPS OIYA-OIyA PETATPETTETAI OE aTUO. H
METATPOTTA O€ aTPO, 0To TTapddelyua auTd, yiveTal ge Trapouaia Kal GAAwvV
agpiwv (aQUTWVY TTOU GUVBETOUV TOV ATUOCQAIPIKO aépa).

Zxnua 4.2. Merarportrr Tou vepou € aTlod g€ avoixTo doxEio
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Egartpion ka1 Bpacuog

H peTarpotr o€ atpd, o010 ZxNua 4.2, yivetal ye dUo d10dIKATIES:

® Tnv €§dTpIon, TTOU YiveTal Pe dnuioupyia UOOAiIdwY aTnVv gAeU-
Bepn em@avela Tou vepoU Kal YTTOPEl va ouuBei o€ oTToladnTToTE
Bepuokpaaia kal

® 710 Bpaocuo, TTOU yiveTal PE ONUIOUPYIa QUOOAIdWY aTPoU Péoa
oTn pala Tou vepoU TTOU KIVOUVTAI TTPOG Ta TTAVW, @BAvouv oTnv
eAeUBepPN emIQAvEIQ Kal OTTAJOUV.

Mpétrel va onueiwBei 61 TO QaIvOEVO TNG CATUIONG dIaPEPEI aTTO TO Bpa-
OMO 0 0TT0i0G, yia dedouévn TTiEOT, CUMBaivEl TTAVTOTE O€ OCUYKEKPIPEVN Bep-
Jokpagia TTou ovopuddeTal onueio {éong.

OMol o1 TPOTTOI YETATPOTTAG ATTO UYPO O AEPIO PaG EVOIAPEPOUV OTIG Te-
XVIKEG EQAPUOYEG TNG WUENG Kal TOu KAIMOTIOPOU. EIBIKETEPQA, OTIG WUKTIKES
dIaTAEEIG XpNOIPOTIOIEITAl HOVO N ATPOTIoINGN.

H artpotroinon yivetal yéoa o€ €101k CUOKEUR TNG WUKTIKAG OIATAENG TTOU
OVOPAZeTal OTOIXEIO OTUOTTOINONG 1 WUKTIKO OToIXEio (Ba TO akoUoouE Kal
ME Ta OVOUOTA OTUOTTOINTAG, WUKTNG, £EATUIOTAG)?.

Eikova 4.1
2roix€io atpotroinong kKAiuatioTikAg povadag diaipouuevou Tutrou (split unit)

2. BAéme oxeTiKG TO KeQAAaIo 5, kaBWG Kal To KePaAalo 6, 6Trou TTapouaiddovtal dIAPOoPES
KOTNYOPIEG OTOIXEIWV ATHOTIOINONG TTOU XPNOIUOTIOIOUVTaI.
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4.3 [licon kai Ospuokpaocia Atuorroinong

H Beppokpaaia katd Tnv oTroia cupBaivel n aTyoTroinan, 6tav n mKpaTolod
Tieon eival 1atm, ivalr oTaBepn Kal XapaKTNPIOTIKN yia KA0e ouaia. Mepi-
KEG TETOIEG XOPOKTNPIOTIKEG BEPUOKPATIEG PAETTOUPE OTOV TTIVAKA TTOU OKO-
AouBei:

Mivakag 4.1 O¢puokpaaics aruomoinang dlapdpwy ouaiwy utré Tiean 1atm

‘HAIo -269 °C AIBEpag 35°C
O¢uyodvo -183 °C Owomveuua 78 °C
R 22 -41°C Nepd 100 °C
Appwvia -33,5°C Y&pdpyupog 357 °C
R 12 -29 °C >idnpog 3000 °C

211G id1Eg BepPOKPATIEG PE TIG TTAPATIAVW, O€ Trieon 1atm, £xoupe Kai 10
@aIvouevo Tou Bpaapou. MNa 1o Adyo auTd, ol avaypaPouEVEG BEPUOKPATIES
ovouddlovrtal kal onueia Bpacuol | onueia {éong.

Otav avagepduacTe aTn BEpPOKPATIa ATPOTIOINGNG, Ba TTPETTEl TTAVTO-
T va KaBopiloupe TTola gival n Trieon TTou €TIKPATEl, dIOTI N BgppoKpaTia
aTpoTroinoNng e§apTdTal APECA Ao TNV €mMKpaTovod Trieon. Oco pe-
YaAUTEPN €ival n emIKpaToUca Trieon, TO6co PpeyaAuTepn €ival n Beppo-
Kpaoia argotroinong. To vepod, yia TTapadelypa, YTTopEi va atuoTroinBei o
Beppokpacia kaTw atmd 100 °C otav BPIOKOUACTE O UYPOUETPO, EVW) OTUO-
Troigital otoug 120 °C 6tav emikparei ammoAuTn TTieon 2 atm. AIGQOPES TIUES
yla Tn Beppokpaacia arpoTroinong Tou vepou, avdaAoya e Tnv Triecn, pag Sivel
0 TTivaKag TToU aKOAOUBEI.

IMivakag 4.2 Ospuokpaaicg-mETEIS ATIOTTOINONS TOU VELOU

Micon (bar) O¢puokpaaia (°C) [Micon (bar) O¢puokpaaia (°C)

0,312 70 1,433 110
0,474 80 1,985 120
0,701 90 2,701 130

1,013 100 3,614 140
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BAétToupe OTI MIEOEIS KOl OEpUOKPACiEG aTHoTToinONg AtroTeEAOUV
Ceuydpia Tipwyv. MtTopoUue dnAadn, yia Tn GUYKEKPIPEVN ouaia, OTavV yvw-
pifoupe TNV TTiEON ATPOTIOINONG VA BPIOKOUPE, ATTd OXETIKOUG TTIVOKEG, TN
Bepuokpaagia aTtPoTroinong Kai avTioTPOPwG. TETOIOUG TTIVAKEG, yia Ta OId¢o-
pa WUKTIKG Yéoa, uTTopeEite va Bpeite ato MapdpTtnua 2.

¥ € wa WUKTIKN EYKATAOTAON UE WUKTIKO Uéoo R22 n aruorroinon yiverai
oT1n Bepuokpacia Twv -14°C. lNoia givai n Tieon aruomroinong;

AvaTtpéxoupe oTov TTivaka I010THTWY TOU WUKTIKOU péoou R22. Ztnv Tpw-
TN 0TAAN €xoupe Tn BepPoKpaTia ATUOTTOINONG Kal 0Tn deUTEPN PPICKOUNE
TNV ammOAUTN TTiECN aTPOTTIOINONG dNAAdK, GTO TTaP&dEyud pag, 3,14 at.

» H migon mou Bprikaue aTo mponyouuevo mapddeiyua 6a nrav kai n Evoegién
EVOC UAVOUETPOU TTOU LIETPOUCE TNV TTIECN UECT OTO OTOIXEIO ATUOTTOINCNGS;

Ac@alwg oxl. O Trivakag pag divel TNV atréAuTn TTiecn. ZUP@WVa Pe 60a
yvwpifoupe (Kepdahaio 2, 2xéon 2.10), yia va BpoUye Tn JOVOUETPIKA TTiEon
Ba TPETTEN va a@aipETOUNE aTTé TNV aTTOAUTN TTiECN, TNV ATUOC@AIPIKY TTOU
ETTIKPOTEI OTO OonueEio ekeivo. Av, oTo TTAPAdEIYUA PaG, N ATHOCQPAIPIKA TTiEON
givar 1 at, To pavoueTpo Ba deixvel 2,14 at.

» Arudc wuktikoU péoou R22 éxel Bspuokpacia 28°C. loia gival n mmieon
TOU QTuoU;

27NV €pwTNON auth &ev PTTOPOUNE VA ATTAVTACOUME. Zeuydpia TIUWV
atroTeAOUV oI TTIETEIG Kal 01 Bepuokpaacieg aTpotroinong. Otav, dnAadn, BpI-
OKOPOOTE OE PETATPOTTH QAONG Kal yvwpifoupe To éva atrd 1a dUo peyEdn,
TOTE PTTOPOUNE VO BPOUPE TO GAAO. ZTO EPWTNUA HAG OPWG, O OnAWVETAI
TTouBeVd TTWG BPIOKOPAOCTE OE YETATPOTTH QACNG.

Ag oTaBoUpe Aiyo akOPn OTO TEAEUTAIO EPWTNUA. ZTIG WUKTIKEG DIATALEIG
XPNOIMOTTOIOUHE TA YVWOTA PAVOUETPA, TA OTToia €ival BaBuovounuéva Kal
g€ Povadeg TTieong Kal o€ povadeg Bepuokpaaiag. Mtmopoupe, dnAadr, va
Bpouue kair atd ekei Ta Ceuydpla Tieong-Bepuokpaciog. To {euydpwua
auTO, OWG, ICXUEI MOVO OTIG TTEPITITWOEIG TTOU UETPAME O€ ONUEIa TNG
WYUKTIKAG S1dTagng, 61Tmou yvwpifoule TTWG CUVUTTAPYXOUV OTHOG Kali
UypPO WUKTIKO P€CO. 2€ OAa Ta GAAQ onuEia TNG WUKTIKAG £YKATAOTACNG TO
Ceuydpwpa auto dev 1I0XUEl KOl TO OpYavo JETPA TNV TriEoN Kal H6vo.
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ATTO 60a eKTEONKAV TTOPATIAVW, QaiveTal OTI XPEIA(OPAOTE TTEPICOOTE-
POUG OPOUG VIO VO EKPPACOUE TIG DIGPOPES KATAOTACEIG TOU UYpoU Kal TOU
arpou. Ag Toug doUpE avOAUTIKA:

YTOWukTO Uypo ovopddoue TO Uypo TTou BpiokeTal o€ Bepuokpaaia xapn-
A6TEPN aTTd TN BEpUOKPATia ATPOTTIOINGNG TTOU QVTICTOIXEI OTNV TTIEGH TOU.
(11.X O0TO ZXAKa 4.1, 01 KATAOTACEIG TTOU £XOUME VEPO OTOV KUAIVOPO, aTrd TNV
KatdoTaon B €wg TTpIv @BAGcouuE aTnV KAaTtdoTaon vy )

Kopeopévo uypo ovoudadetal 1o uypo TTou BpiokeTal o€ Trieon Kal Bepuokpa-
oia atpotroinong. (1r.x. Katdotaon y oto oxfiua 4.1)

Kopeopuévog artudg ovoudadetal o aTudg mou BpiokeTal o€ Trieon Kal Bep-
Mokpagoia aTyoTtroinong Kol CUVUTIApyEl JE Kopeauévo uypd. (O atudg Tng
kardoTtaong & oto 0x.4.1)

=npo6g KopeouéVog ATHOG ovopaleTal 0 aTUOg TTou BpioKeTal O€ TTiEon Kal
Beppokpagia arpoTroinong Kai eival ammaAAayuévog ammd aTtayovidia uypou.
(Katdotaon € o1o 0x.4.1)

YmépBeppog arpog ovoudletal o atpdg Tou PBpiokeTal oe Bepuokpaaia
uwnAdTepn atrd TN Bepuokpaaia atuotroinong. (Kardotaon ¢ oto 0x.4.1)

Otav xapaktnpifoupe Tov aTud KOPETUEVO, OE YVWPICOUUE ETTOKPIBWG O€
TT010 onueio TNG dladikaoiag aTtyotroinong (A CuPTTUKVWOoNG) BPICKOUACTE.
" autd, uttdpxel €va CUUTTANPWUATIKG YEyeBog TTou ovoudletal BaBuog
EnpoTnTag KaI Pag deixvel TI HEPOG aTTé TN YAda Tou PiydaTog uypou-aTuoU
gival atuog. O BaBuoég EnpoTnTag opideTal wg To TTNAiIKO TNG Hdag Tou
aTpOoU TTPOG TO GUVOAO TNG Hadag aTuoU Kail uypodu.

BaBuog ¢npdtntag 0,7 onuaivel 611 1o 70% atmd Tn pdda Tou piypaTog gival
aTpo6g kai 1o 30% uypo. ATTo 6oa eiTrape, ouvayetal 6Tl 0 BaBuog EnpdTnTag
TOU KopeapEvou uypou eival 0, eviy 0 BaBuog ENpdTNTAS TOu ENPOU KOPECE-
vou atpou eivai 1.

AavBdvouoa BgpudTNTA ATPOTTOINONG £ival TO TTOGO BEPUATNTOG TTOU XPEI-
acetal va atroppo@rioel éva kg kopeouévou uypou evog CWHATOG I VO JETATPO-
el o€ ENPO Kopeouévo aTuod Tng idlag Bepuokpaaiag. H AavBdavouoa Bepudtnta
ATUOTTOINONG OPICHEVWV OUCIWV gival JeYAAN. To vepd eival pia attd TIG ouaieg
autég. MeydAn AavBavouca BepudTnTta aTpoTToinong eival éva atré Ta emluunTd
XAPOKTNPIOTIKA TWV WUKTIKWV PECWV, OTTWG Ba doUE Kal 0TO KEQAAAIO 6.

H AavBdavouaoa BepudTnTa aTpotroinong dev gival otabepr aAAG e€apTtdaTal
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atrd TNV TTiEoN Kal T Beppokpacia: 6o peyaAdTepN gival n emikpaTrovoa
Tieon, 1600 HIKPOTEPN €ival n AavBdvouoa BepudTNTA ATHOTTOINONG.
AvaTpEXOVTag OTOUG TTIVAKEG 1I10TATWY TWV WUKTIKWV Péowv (Mapdptnua
2) BAéToupe o€ €101k OTAAN TN AavBavouoa BepudTNTA ATPOTTIOINONG TTOU
avTioToixei o€ KABe {euydpl Beppokpaciag-TTieong aTuoTToinong.

4.4 Zuumukvwon

2UpTTUKVWOT €ival TO aVTIOTPOQO PAIVOUEVO TNG ATUOTIOINONG. X’ AUTr £€X0U-
ME METATPOTTH aTUOU 0€ uypo. Ta Ceuydpia TTieong-Bepuokpaaiag Trou IoXU-
OUV YIO TNV ATUOTIOINGN €VOG CWHATOG ICXUOUV Kdl Yia TN GUUTTUKVWOT).

Katd Tn cupttikvwaon €xoupe atmooAr BepudTnTag amd 10 Cwua TTPog
10 TTEPIBGAAOV. AavBdvouca BeppudTNTa CUPTTUKVWONG ival To TToaO Bep-
poTNTOG TTOU aTToBAAAEl éva Kg Enpou KopeTuEVOU aTPOU PIaG ouaiag yia va
METOTPATTEl O€ KOPETHEVO UYPO TNG idlag Bepuokpaaciag. Metpiétal o€ kd avéd
kg (kJ / kg) kaBuwg kai ag kcal/kg.

2TIG OUVNBEIG WUKTIKEG EYKATOOTACEIG N OCUUTTUKVWON YiVETAI O€ EIBIKK
OUOKEUN TTOU OVOUACZETOI CUUTTUKVWTAG. 2T0 OXAMUA TToU akoAouBei, TTapl-
OTAVETAI O CUPTTUKVWTAG VOGS OIKIOKOU Wuyeiou. ATroTeAgiTal atrd Eva peydho
OwAAvVa Kal TITEPUYIA WOTE VA HEYAAWVEL N ETTIQAVEIA VIO VO TTETUXAIVETAI TTIO
€UKoAa n atmofBoAr} BepPATNTAG TTPOG TO TTEPIBAAAOV.

A A

Zxnua 4.3 SUUTTUKVWIAS OIKIQKoU Wuyegiou
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21NV €i00d0 TOU CUUTTUKVWTA (onueEio A) €I0€pXETAl ATUOG TOU WUKTIKOU
péoou. O aTu6G auToG gival UTTEPBEPHOG. ZTO TTPWTO TUNAMA (AB) TOU CUTTU-
KVWTH 0 UTTEPOEPUOG aTPOG atToBAAAEl BepudTnTa TTPOG TO TTEPIBGAAOV KAl
peTaTpéTeTal (0TO onueio B) o€ Enpd kKopeauévo aTud.

A6 10 onpeio B (2x. 4.3) apxiCel n ouutrUKVWON, N oTroia OAoKANpw-
VETOI OTO onueio T Pe TN PETATPOTIN TOU WUKTIKOU PEUCTOU O€ KOPETHPEVO
uypo. MeTd 10 onueio I, To peuaTd cuveyilel va ammoBAAAel BepudTnTa KAl
METATPETTETAN O€ UTTOWUKTO uypd (TuAua MA). Z1o TuAua Bl Tng cwARvwong
TOU CUMTTUKVWTI GUVUTTAPXOUV KOPEOUEVOG ATUOG Kal Uypd WUKTIKO. X’ 6An
TN dIGPKEIa TNG dlEPYATiag OTO GUUTTUKVWTH, N TTieon TTapauével atabepn
(av TTapaAsiyoupe TNV TTOAU PIKPH TITWON TTiEONG AOYyW OTTWAEIWY TPIBWV
TOU peucoToU Yéoa oTo cwAnva). Mpodkertal, dnAadn, yia I060AITTTN aAAayn.
OuunBeite To autd 6Tav Ba OXEDIAZOUME TOV WUKTIKO KUKAO o€ Slaypaupa
p-h. EidikéTepa, atmod 10 B éwg 10 I TTApapévouv oTaBepES Kal N TTiecn Kal n
Beppokpacia. H aAAayr) BI™ gival kai 1I06BAITTTN KAl I00BEPUOKPATIOKH.

Mo ka&tw BAETTOUNE TTivaka pe Ceuydpla BEPUOKPATCIWV-TTIETEWV CUPTTU-
Kvwaong (Ta otroia gival Kal (euydpia BEPUOKPACIWV-TTIECEWY ATUOTTOINONG)
yia éva WUKTIKO PECO TTou ATav eupuTtaTa dIadedopévo os TTAAQIOTEPES EyKaA-
TaoTdo€Ig, To R12. To WukTIKG auTtd péoo Teivel va avTikataoTabei, e fdon
TOUG O1BVEIC KaVOVIOUOUG (UTTAPXEI OKOUN HOVO O€ TTOAIEG EYKATOOTACEIG)
yla goapoug Adyoug TrpooTaagiag Tou TrepIBAAAOVTOG, Toug oTToioug Ba ava-
TITUEOUE OTO KEQPAAQIO 6.
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Mivakag 4.3 O¢spuokpaaoia, micon kai Aavedvouoa
BepudTNTA CUUTTUKVWGONS TOU WUKTIKOU peucTou R12

Ogpuokpacia Mieon Aavedvouoca BepudTnTa
(°C) (bar) oupTrukvwong (kJ/kg)
-35 0,808 169,1
-30 1,005 167,4
-20 1,510 163,7
-10 2,193 159,5

-5 2,609 157

0 3,086 154,9
5 3,625 152,4
10 4,230 149,9
15 4,911 147,3
20 5,667 144,4
25 6,508 141,5
30 7,435 138,6

MeAeTwVTOG TOV TTivOKA PTTOPOUHE VO KATAVONOOUUE TO BACIKO Adyo
Y0 TOV OTTOi0 XPEIAZETAI O GUUTTIECTHG OTNV WUKTIKA pgovada: 1o R12 utd
KavoviknA mieon (1atm amoAuTtn Tieon) arpoTrolgital Tepitou oToug -29 °C.
Mtropei dnAadr va atpoTtroinbei, o€ ETEIC KOVTA OTNV ATUOCQPAIPIKT, JETa
0’ éva Yuxopevo xwpo Bepuokpaaiog .X. —15 °C kabBwg Tepva TIG CWAN-
VWOEIG TOU WUKTIKOU aToixeiou. Otav Ouwg e&épxetal atrd Tov YUXOUEVO
Xwpo aTo TePIBAAAov, 6TTou eTTIKpaTei TT.X. Bepuokpacia 28 °C, TTwg eival
duvaTd va cupTrukvweBei; Eival adlvaTo va ocupTtukvwOEi, av TTapayeivel o€
atréAuTn Trieon kovta otn 1atm. Me Tnv TTapeBoAR OPWG TOU GUUTTIEDTH,
TO WUKTIKO PECO (OI OTPOI TOU WUKTIKOU) ATTOKTOUV UWnAr Trieon oTroTe,
oTTwg deixvel o Mivakag 4.3, avePaivel Kal N Beppokpacia cuuTTUKVWONG.
ZUPQWva Je Tov TTivaka, av n atmoAuTn TTieon Tou peucToU aveRei Trepitrou
ota 7,5 bar, n avriotoixn Bgpuokpacia cupttikvwong yiverar 30 °C. Ei-
val ETTOPEVWG duvaTod va yivel cuPTTUKVWOn o€ TTepIBAGAAoV Bepuokpaaiag
28 °C.3
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O1mwg kataAafaivoupe, OTIG TEXVIKEG EQAPPOYEG, N ATUOTTOINGN Kal N
OUPTTUKVWON €ival éva “mraixvidl” cuvduaouwy BepuoKpaciag Kal Teang.
Mrtropei kaveig va arpotroifoel éva uypd TTpoodidovidg Tou BepudTnTa,
WOTE va OTACEl 0TN BEpUOKPATia ATPOTIOINGNG TTOU AVTIGTOIXEI OTNV TTiECN
TOU WUKTIKOU p€oou. MTropei TTiong va CUPTTUKVWOEL Eva aéplo WUXOVTAG
TO, WOTE va PTACElI OTN BEpPOKPATia GUUTTUKVWAONG yia T OedouEvN TTiEN.
Mrtropei Opwg va kavel Kal TO0 €ENAG: va ETTITUXEI ATPOTTOINON €vOG uypou
XWwpig va 1o Bepudivel aAAG PEIVOVTAG Tou Tnv TTieon (BA. dpaaTnpIOTNTES
6,8,9 010 TEAOG auTOU TOU KEQAAQiou). AKOWN, UTTOPEI VO OCUUTTUKVWOEI €va
a€plo Xwpig kateuBeiav va peiwael Tn Bepuokpaaia Tou, aAAG 0dNywvTag TO
ME OUUTTIEDTN TTPWTA KAl HETA PE WUEN o€ £va GAAo ouvduao o TTieong-0ep-
MoKpaaiag atyoTroinong. 2’ auté BonBbd o CUPTTIECTAG TNG WUKTIKNG EYKO-
TdoTaong.

210 onuEio auTtd Ba TTPETTEI WG VA TTPOCEEOUE TO £€1G: N CUMTTUKVWGN
ME oupTrieon 6ev HTropei va eTTITEUXOEi TTAVTOTE. YTTAPXE VIO TO KABE CWHa
MIa BepuoKpaagia XapakTnPIOTIK TTAVW a1ré TNV OoTroia dev UTTOPOUME
VA TTETUXOUME CUUTTUKVWOTN ME CUMTTIEDT), aAAd Ba TTPETTEl TTPWTA VA
eAATTWOOUNE TN BEpUOKPATia TOU CWMATOG. H Bepuokpaaia auth ovo-
padetal kpioiun Bepuokpacia Kal gival dIAQOPETIKA Kal XOPAKTNPIOTIKA yid
KGB¢ ouaia. ZTov TTivaka TTou akoAouBei BAETTOUE TIG KPIOIUES BEPUOKPATIES
O10pOPWYV OUCIWV.

3. Zuvnbwg, 6TTwg Ba dolue oTo B” pépog Tou BiBAiou, n dlagopd avaueoa oTn Bepuokpacia
oupTTUKVWONG Kal Tn Beppokpaacia TepIBAAAOVTOG €ival akOun peyaAuTepn atd Toug 2 °C
TTOU €iXaPE OTO TTAPAdEIYUA PAG.

4. ExT6G ammé auTr Tn BaCIKA OTTOGTOANR, O CUMTTIECTAG £XEl Kal TO POAO TOU KUKAOQOPNTH TOU
WUKTIKOU PHETOU OTO KUKAWUA.
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lMivakag 4.4 Kpiolus¢ OspuoKpaaoies Kai KpIoIUES TTIETEIS dIAPOPWY OUCIWV

Oucia Kpioiun Kpioiun mieon Oucia Kpioiun Kpioiun
Beppokpacia (bar) Beppokpacia | Tieon
(°C) (°C) (bar)
Nepo 374 221,6 O¢uyovo -119 49
AiBépag 194 34,8 Aépag -141 36,3
Appwvia 132 109,3 AlwTo -147 34,3
R12 11,5 38,7 Y&poyodvo -240 12,7

Ti onuaivel 611 TO vepod €xel Kpiolun triean 374 °C; Znuaivel 6T av €X0UPE
aTpoUG vepoU TTAVW aTTé auTh Tn Beppuokpacia, dgv PTTOPOUE va TOUG OU-
MTTUKVWOOUUE oTn Bepuokpaaia Tou BpiokovTai ) TTavw ammod auth. Movo ue
eAATTWON TNG BEPUOKPATIag Twv aTPwV PTTopoue va odnynboupe o€ (eu-
yapi Trieong-Bepuokpaaciag arpotroinong. MNpoaégte 6T ditTAa atmd TN OTHAN
Kpiolun Bepuokpaacia utrdpxel N aTAAN Kpioiun mieon. Eivail n 1rieon, n otroia
QvTIOTOIXEl TNV Kpiolun Bepuokpaacia, 1o “Taipl” TNG KpioIung TTieong oTov
TTivaka {euyapiwyv TECEWV-0epPoKpaaiwy aTpotroinong. MNpooéfte akopa
TNV Kpioiun Beppokpaacia Tou aépa: gival -141 °C. Autd onpaivel 0TI 0 aépag
Oev UTTOPEI va uypoTToINOEi e CUNTTIEOT 0€ oUVNBIoUEVEG BEPUOKPOTIiEG TTE-
pIB&AAovTOG. MpéTTel TTpWTA va YuxBei péxpl va kaTeBei N Beppokpacia Tou
oToug -141 °C kai 1o XaunAd yia va gival duvarr n uypotroinor] Tou. Me dAAa
AOyIa, TTdvw a1rd TNV KpPioiun Bgppokpaacia, OTTola KI av ival n Triean, dev
gival SuvaTto va oCuvUTTAPXOuUV 1 Uypn Kal n aépia @don. YTdpxel pévo
n aépia @aon.
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4.5 ZrpayyaAiouog Yypou

210 TrponyoUpevo Ke@aAaio (§ 3.3) peAetioape TOo OTpayyoAIoUo agpiou.
MoAAEG @opég emBuPoUPE va TTETUXOUNE TITWON Trieong €vog uypou Kal
TTPOXWPAUE PE AVTIOTOIXO TPOTTO O€ “KATACTPO®H” TNG TTieong. H diadikaaia
QUTA €ival TTOAU onUAvTIK OTIG WUKTIKEG dIATAEEIS Kal AauBAvel xwpa péca
o€ €I0IKEG OUOKEUEG, TTOU OVOUAZoVTal EKTOVWTIKA péoa. Oa PIAfooUpE yia
Ta gECO aQuTd OTO KePAAaio 6. 210 ZXAuUa 4.4 @aiveTal évag ouvnBIouEéVog
TPOTTOG OTPAYYAAIGUOU TOU UypoU WUKTIKOU YECOU.

WUKTIKO uypo uypo + aTuog

2xnua 4.4 >1payyaldiouog vypou

BAETTOUPE TO TUAUA €vOG GWANVA WE TTOAU JIKpPr OIGUETPO, PHECO OTOV
OTT0i0 péel WYUKTIKO uypod. ZTnv €icodo A Tou cwAAva 1o PeuaTd eival UTTO-
WUKTO uypd. Kabuwg Kiveital yéoa aTto CwAARvVa £XOUUE TITWON TTiEong Adyw
TpIBWV. H TTieon Aoimrév ouvexwg TTEETel. Katoia oTiyur n tmieon 8a @Ttdoel
TNV TTiECN ATPOTIOINONG TTOU AVTIOTOIXE 0TN BgpUoKpaaia Tou uypou. AT To
onpeio ekeivo kai €TreiTa (onueio B) epgavifovral guoaAideg aTuou, ouveyiel
va TTEQTEN N TTiEon, TTEQTEI OPWG Kal N Bgpuokpaaia Tou uypou, dIoTI aTTd
autd agaipeital ouvexwg BeppdTnTa. MNpdkeiral yia Tn BepudTNTA ATPOTTOI-
nong, TNV OTToia aTTOPPOPA N PAJa TOU PEUCTOU TTOU UETATPETTETAI OE ATUO.
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4.6 2tepeomroinon

2TepeoTroinan f TTAgN €ival N JETATPOTT MIGG UYPNG OUCIag 0T OTEPEN KATA-
otaon. To avTioTpoYo PaIvVOUEVO, N PeTARaon dnAadr evég oTepeoU owua-
TOG OTNV UypNA KatdoTaon ovouddeTal TASN.

2ou gixa Tel Bpe
yuvaika, va pun Baloupe
KEVTPIKN Béppavon!

p A
éi\%MOON

O¢eppokpacia TAENG cival n Bepuokpaaia kKATd TNV oTToia yiveTal n TAEN
€VOG owpaToG. H Beppokpacia TrAENG cival auT oTnv otroia yivetal 1o avTi-
aTPOPO Paivouevo atd TNV THEN, dnAadn n TmMEN evég cwuarog. H Beppo-
Kpaoia TTAENG eivai ion pe Tn Bepuokpaacia TAENG, UTTO TNV TTPOUTTO0ECN OTI TA
dUo @aivéueva yivovTal KaTw atro TiG idieg ouvrkeg. O1 Bepuokpaaieg TAENG
Kal TTAENG TTapapévouv oTaBepég 0 OAN TN SIGPKEIR TG METATPOTTNG PACNG.

O1 Beppokpacieg TAENG Kal TTAENG e§apTwvTal ATTd TNV TTiEON TToU
ETMIKPATEI. 2TOV TTiVOKA TTOU aKOAOUBEI, paivovTtal Ta KavovIKda (dnA. o€ Trieon
1 atm) onueia ™ENG kai TTAENS (Beppokpaaies TAENG Kal TMENG) dla@dpwv
OWUATWV:
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lMivakag 4.5 Ospuokpacics néng (onueia tréng)
olapopwv ocwudtwy oe mieon 1 atm

AIBUAIK aAkoOAn -114,6 °C Kaooitepog  231,9 °C
Y&pdpyupog -38,9 °C MoAuBd0og 327,4 °C
@aAacoivo vepd -2,5°C 2idnpog 1535 °C
KaBapo vepd 0°C Neukbdxpuoog 1774 °C
Oc¢io 115 °C BoAgpdpio 3370 °C

2TIG BEPUOKPATIEG AQUTES TA TTAPATIAVW CWHATA JETATPETTOVTAI ATTO UYPA OE
oTEPEd 1 avTIoTPOYWG aTTd oTEPEd o€ uypd. O udpdpyupog yia TTapddely-
Ma aTepeoTroigital, uttd Trieon 1atm, otoug -38,9 °C. Ztov lMivaka 4.5 agilel
va TTPOCECOUNE Kal TA €ENG:

® Ta onueia TAENG Tou KaBapou (atreoTayuévou) vepou Kal Tou Ba-
Aacaoivou vepou diagépouv. OTav 1o vepd TTEPIEXEI AAATI, TO ON-
MEio TTAENG gival TTI0 XaUNAS.

® O koooiTepog £xel xaunAd onueio TA¢NG (= 232 °C). I autd 10
AGyo gival Baaikd OTOIXEIO TWV HAAAKWY KOAATEWV.

® To BoAgppdpio £xel TO UYPNASGTEPO onueio TAENG AT’ OAa Ta PETAAAQL.
ATT6 BOA@PAUIO @TIAXVOVTAI TO VANOTA TWV AQUTTITAPWY TTUPAKTW-
ong, yiaTi ekei avatmTuooovTal Beppokpaaieg Tepitou 2500 °C,
61rou Kavéva aAAo pETaAAO &€ Ba TTapEPEVE OE OTEPEA KATAOTACT).

AavBdvouoa BeppdTnTa TAENG £VOG CWUATOG €ival TO TTOGO BepPUOTNTAG
TToU XpeladeTal va atmroppoProel 1 kg evog oTEpEOU OWHATOG, TTOU BpiokeTal
oe Bepuokpaacia TAENG, yia va peTatpaTrei € oAokAApou ag uypd TG idlag
Bepuokpaciag.

AavOdvouoa BgppdTNTa TTAENG £VOG CWHPATOG €ival TO TTOOO BepUATNTOG
TToU atmoBdaAAel 1kg evog uypoU CWHPOTOG, TTOU BPIioKETalI O BepUoKpaaia
TAENG, Yia va yivel €€ oAokAApou aTeped TNG idlag Bepuokpaciag. H Aaved-
vouoa BepudtnTa TAENG 10oUTal e TN AavBdvouca Beppotnta TmMENG UTTO
TNV TTPOUTTO0E0N OTI Ta dUO PaIVOUEVA YivovTal KATW aTTo TIG idIEG CUVONKEG
Bepuokpaciag kal ieong. MeTpwvtal kai ol duo oe kJd/kg n kecal/kg (1 kcal/
kg=4,186 kJ/kg).
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ANAKE®AAAIQZH

Zrepeotroinon N AN cival n petdfaon evog uypol atmmod Tnv uyph OTn
oTepen kataoTaon. H avrioTpogn diadikacia ovopdletal TAEN. Kai Ta duo
Qaivopeva oupBaivouv utté Ty idia oTaBepr) BepPokpaaia, TTou gival xapa-
KTNPIOTIKA yia KGBe cwpa étav n mieon eivar 1atm. H Beppokpacia TAENGS Kai
THENG METARAAAETAI PE TNV TTIECN TTOU ETTIKPATEI.

AavBdvouoa BepuoTnTa TAENG £VOG CWUATOG €ival TO TTOCO BepudTNTAG
TToU Xpeladetal va ammoppo®roel 1 Kg evog otepeol OWNATOG, TTOU BPIOKETAI
og Bepuokpaaia TAENG, yia va PeTaTpaTrei € oAokARpou og uypd TnG idlag
Bepuokpaaciag.

Aavldvouoa BgppoTnTa TTAENG £vOG CWHATOG Eival TO TTOCO BePUOTNTAG
TTou atmoBdaAAel 1Kg evog uypol ocwaTOG, TTOU BpiokeTal o€ BEpPOKPATia
TNAENG, VIO va PETATPOTTEl € OAOKARPOU O€ OTEPED TNG idIag BEPUOKPATIag.
H AavBavouoa BepudTtnTa TAENG 1IcoUTal pe TN AavBdvouoa BepudTnTa TTHENG
uTTé TNV TTPOoUTTe0e0N OTI T dUO PaIVOEVA YivovTal KATW aTtrod TIG idIEG OuV-
OnKeg Beppokpaciag kai Trieong.

ATpotroinon evog uypou ival N JETATPOTTH TOU O€ A€PIO O€ XWPO OTToU eV
UTTAPXOUV, EKTOG TWV ATUWY TOU UYpoU, GAAa aépida. ZUPTTUKVWON £ival TO
avTioTpo@o @aivouevo. Kai Ta d0o @aivopeva Aauavouy xwpa e GUYKEKPI-
MEVN XapaKTNPIOTIKA Beppokpaaia yia kKdBe owua, étav n trieon eivar 1atm.
2¢ OIOQWOPETIKEG TTIECEIC £XOUME Kal OIAPOPETIKEG BEPUOKPATIEG ATUOTTOIN-
ong. levikd, o1 BEpPOKPATiES KAl 01 TIIECEIG ATPOTTOINONG aTToTEAOUV {euydpla
TIJWV KOl UTTOPOUNE, YVWPEI(oVTag Tn Pia TR, va Bpiokouue Tnv GAAn atrd
TTiVakKeg Kal dlaypdaupaTa.

O1 kataoTdoeIg uypou Kal aThoU xapakTnpifovral até didgpopa ovouara. To
KaBéva aTTé auTd (UTTOWPUKTO UYPO, KOPECTHEVO UYPO, KOPETHEVOG ATHOG,
&Npog KopeoUEVOG ATUOG, UTTEPOEPUOG ATUOG) OGS TTANPOYOPE yia TNV
KOTAOoTOON TTOU BPIOKETAI TO PEUCTO O€ OXEON UE TIG CUVBNKEG ATUOTTOINONG.
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Aavedvouoa BepudTNTA ATHOTTOINONG £ival TO TTOOO BEPUATNTAG TTOU XPEI-
aletal va atmoppo@roel éva Kg KOpeoUEVOU UYpoU VOGS CWHATOG VIO VO JE-
TaTPATIEl 0€ {NPO KOPETUEVO aTUO TNG idlag Bepuokpaaiag.

AavOdvouoa BgpuOTNTA CUMTTUKVWONG €ival To TTo0d BepudTnTag TTou
atrodaAAel éva kg Enpou kopeapévou aToU evOG CWPATOGS VI VA JETOTPATTE
o€ KOpeaPévo uypo Tng idlag Bepuokpaaiag.

H AavBavouaa BepudtnTa atyotroinong icoutal ue 1 AavBdvouoa Bep-
MOTNTA CUUTTUKVWONG UTTO TNV TTPoUTTo0e0n OTI Ta dUO QaIvOPEVa yivovTal
KATW a1mo TIG id1EG OUVONKES BEpUOKPOTiag Kal TTiEonG.

EPQTHZEIZ - APAXTHPIOTHTEZ

1. Z€ Y1 WUKTIKA EYKATAOTAOT TTOU AEITOUPYEi M€ WUKTIKO Héco R12 n ou-
MTTUKVWON yiveTal atoug 35 °C. Mola gival n Tiean ouuTTUKVWong;

2. TMoia gival n dla@opd peTalu eEATUIONG KAl BPATHOU;

3. T eival Beppokpacia aTPoTToiNONG Kal atrd TToIoug TTAPAYOVTEG £EAPTA-
Tal;

4. TToAAEG @opEG N voikokupd duvapwvel TN AGya KATw aTTd Tn XUTPA TTOU
Bpadel, yia va yivel To @aynto ypnyopotepa. Eival owoTr) autr n evép-
YEIQ;

5. Tlolog gival 0 pOAOG TOU CUUTTIECTA O€ JIA WUKTIKA EYKOATACTAON;

6. Eivai duvard va Bpdaoel To vepd Xwpig va To BEPUAVOUE;

7. Timo06 BepudTnTOG TTPETTEI VA d0B¢€i 0€ 2,5 kg KopeopEvou uypoU WUKTI-
KoU péoou R12 yia va atgotroin®ei utrd ieon 4bar;
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210 Yuyeia Twv atyounxavwy (BA. Kepdhaio 2, § 2.11) yivetal oupTru-
Kvwon Twv udpaTuwyv. Ekei odnyouvTal oI aTuoi JETA TO TTEPACHUE TOUG
ammd TN pnxavr. Méoa ota wuyeia ouxvd emKpatei TTieon XaunAdTepn
aTTé TNV aTHoo@aIpIKr. PavTaoTeITE éva TETOIO WUYEIO, GTO OTTOI0 €XOUUE
mrieon 0,7 atm. Z¢ ol BEpUOKPATia yiveTal N CUUTTUKVWON TWV ATUWY;

H @1GAn Tou diITAavoU oxPOTOG TV avoixTr) Kal Bpdoaue G° auTr) vepod
YIO APKETA WA, £T01 WOTE va ekdIWXOei GAOG 0 aépag TTOU UTTAPXE TTAVW
atrd 10 vEPO PEGA TN QIAAN. 2T CUVEXEID OTOUATACAUE va Bepuaivou-
ME, TNG BAAQME TTWHAO Kal TNV avaoTpEéWape. Pixvovtag vepd TTavw oTn
@IGAN TTOPATNPOUE OTI TO VEPO, NECT OTN QIAAN, apxidel TTGAI va Bpadel.
Mwg e&nyeital To aivopevo auTo;

Zxnua 4.5

270 onueio A Tou TPIXOEIBOUG CWANVA TOU XXAUATOG 4.5 1I0€pXETAI UYPO
WukTIKG pEco R134a, Bepuokpaciag 25 °C. YToloyioTe Tnv Trieon Tou
peucToU TN OTIYUA KATA TNV oTroia eu@avifovtal ol TTPWTEG QUOOAIDEG
(onueio B) ™.

‘Eva a1rd Ta ovouaTta TTou XPNOCIKoTIoloUvTal aTnV TTPAEN YIa TO WUKTIKO
OTOIXEIO YIAG WUKTIKAG eyKaTaoTaong gival eéaruiarhig. MNati autdg o 6pog
Oev ek@PAdel CWaTA auTd TTOU CUPPBAIVEI GTN CUYKEKPIUEVN GUOKEUT;

OuunBeite TO xUPS TTOPTOKAAIOU TNG £PWTNONG 2.12. X€ TTOIa TTEPITITWON
Bewpeite 611 0 XUUOG Ba BAcel ae xaunAdTEPN Bepuokpaaia: av €TTIAE-



13.

O¢epuokpacia °C
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¢oupe TN AUon “mraydki” r} av emAEEouuE TN AUon “vepd iong padog kai
BepPoKpaTiag Pe To TTayAKI”;

210 Alaypappa 4.1 mapioTtaveral n Bgpuokpacia g ouciag H,O wg ou-
vapTtnaon TnG TTpoadidéuevng BepudTNTAG, OTO TTEIPAUA TTOU TTAPAKOAOU-
Broape oTnv apxr autou Tou KepaAaiou (Zxnpa 4.1). Ta TTood BepudTn-
Tag Tou opIovTIou agova avTigtoixouv ot 1 kg g ouaiag H,O.
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Aiaypauua 4.1

a. Z€ TTOIEG TTEPIOXEG TOU TTAPATTIAVW OIAYPAUUATOG EXOUNE PETATPOTTEG
@daong; Mola gival n yop@r) TNG KOUTTUANG O’ QUTEG TIG TTEPIOXEG;

B. NpoacdiopioTe TTGvw OTO dIAYPAUHA TO CNUEia TTOU OTTEIKOVI(OUV TIG
KOATaOTAOEIG A, B, Y, 8, € Kal { avTioToIxa. YTTAPXOUV KATTOIa onuEia TTou
Oev UTTOPOUV va TTPOoadIopIoToUV UE aKpPIBEIq;

y- Tt TT006 BepudTNTAG XPEIAOTNKE IO va PeTaTpatrei n moodtnta 1 kg
mayou Bepuokpaciag -40°C ge Enpd Kopeauévo aTud Bepuokpaaiag
100 °C;

8. YTroAoyioTe 11 TTogd atrd TN BEPUOTNTA TOU EPWTHMATOG Y fTaV alIoBNnTA
Kal TI TToo6 AavBdvouaoa. Ti TTapaTnpeite KAvovTag Tn oUYKPIoH avApe-
oa oTa dUo TToaq;
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¢MBIAKOMENO} 57ox 01

Meté tn diammpayudreuon Twv BeUaTwy autoU TOU KEQaAaiou, ol uabnrég mpé-
el va gival o€ Béon:

\/ Na trepiypdgouv Tig didpopeg dlEpYATieg TOU WUKTIKOU KUKAOU.

\/ Na avayvwpilouv TIg evepyelakéG OuVAAAQYEG TTou yivovTal o€ KABe digp-
yooia.

\/ Na opidouv TIG €vvOoIEG WUKTIKK 1I0XUG KAl ATTOPPITITOMEVN BEPPIKA 10XUG.
\/ Na Kavouv evepyeEIako IC0AOYIOUO G€ £vaV WPUKTIKO KUKAO.

\/ Na e€nyouv yiaTi N ammoppITITOPEVN BEPUIKN I0XUG O€ £va WUKTIKO KUKAO
gival peyaAuTepn aTTd TNV WUKTIKH 10XU.

\/ Na opifouv T0 ouvTEAEOTH CUUTTEPIPOPAS WUKTIKOU KUKAOU Kl va TOV
uttoAoyi{ouv o€ OUYKEKPIPEVA TTapAdEiyUaTa.

‘/ Na e¢nyoUv yiaTi gival atrapaitnTn N UTTOWUEN CUUTTUKVWHATOG GTOV Yu-
KTIKO KUKAO.

\/ Na e€nyolv Tov WUKTIKO KUKAO O’ €va TUTTIKO oUoTNua Wugng-KAIuaTi-
ouou.
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5.1 Wukmikn loxug

2TIG OIAQPOPES EQAPHOYES TNG WUENG apalpouue BepudTnTa atrd £va xwpeo (M
atreuBeiag atrd éva TTpoidv) TTou BEAoupEe va dlaTnprooupe o€ XaunAn Bep-
pokpaaia. WUkTIKA 10XUG JIag €yKATAOTAONG OVOUAleTal TO TTo0O BepudTn-
TAG TTOU aQaIpEiTal aTrd TO XWPEOo 0Tn Yovdada tou Xpoévou. Mia kar TTpoKeITal
yla 10xU, ol povadeg TnG Ba eival auTég TTou €xoupe oulntioel ato KepdAaio
2, dnAadn Watt oo S.1., aAAd etTiong oTig diagpopeg e@appoyég keal/h, Btu/h
kal RT (WukTikég T6VOG).

O o ammAdg TPOTTOG yia va yivel agaipeon BepudTNTAG ATTO €va XWPO
TToU €MBUPOUNE va WUEOUE, gival va eKUETAAAEUTOUUE TO YeEYovoGS OTI KATA
TN METATPOTT) QAONG EVOG UYPOU O€ aEPIo atmoppo®dral atrd Tov TTEPIBAA-
Aovta xwpo Bepuotnta. MNa va eivar duwg n WiEn ouveXNG Kal va Jnv Te-
Aglvel, 6Tav PETATPETTETAI OE QEPIO Eva UYPO, Ba TTPETTEI TO PEUCTO MG VA
BpiokeTal o€ KAEIOTO KUKAWHA KOl VA JETATPETTETAI OCUVEXWG, O KAOE
KUKAO, a1rd TNV Uuypn oTnv aépia @daon Kal avrioTpo@wg. H peratpo-
A oTNV aépla eAaon Ba TTPETTEl va YIVETAI OTOV WUXOHEVO XWpPO', WOTE va
AQAIPEITAI CUVEXWGS ATTO TO XWPO BepudtnTa. OTTWG £XOUUE AvaPEPEI OTO
TTPONYOUNEVO KEQAAAIO, N YETATPOTTH aUTH YiveTal HECA O€ EIOIKEG CUOKEUEG
(oToIxeia aTpoTroinong).

5.2 AmoppIimTousvn Ospuornta

Me Tnv WUKTIKA pnxavr TTETUXaivOupE va PETa@ePBEl BepudtnTa atmod Evav
Wuxpo o€ Eva Bepud XWPO. ZTA OIKIAKA WuyEia, yia TTapddelyua, EXOUNE OTTO-
BoAr BepudTnTag TTPOG TOoV TTEPIBAANOVTA XWPO HECW TOU CUPTTUKVWTK, TTOU
ouvnBwg gival TOTTOBETNPEVOS OTN PAXN TOU Yuyeiou. ATToppiwn BepuoTNTAG
TTPOG 1O TTEPIBAAAOV cupBaivel Kal o€ KABE WUKTIKA unxavr). To Tood Bepuo-
TNTOG TTOU ATTOPPITITETAI OTN MOVAdA TOU XPOVOU TO OVOUGIOUE ATTOPPITITO-
pevn BepIKn 10XV Kal To JeTpdpe, oTo S.1., og Watt.

1 EKTOG TwV TTIEPITITWOEWY TTOU XPNOIPOTIOIOUVTal SEUTEPEUOVTA WUKTIKA (GAMEG). Oa TIG Ou-
vavTtriooupe oTo KepdAaio 6
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5.3 Wukrik6g KukAog

Ag BupunBoupe yia Aiyo To B” Bepuoduvapikd agiwpa yia WUKTIKA gnxave, To
otroio avamTuape o1o Ke@dAaio 2. Aéyape TOTE TTwG N HETAdOON BEPPOTNTAG
ammd Wpuxpod o€ Bepud cwpa d¢ gupPaivel ammd povn TnG oTn @uon. MNa va
EMTUXOUME KATI TETOIO, Yia va “avTARooupe” dnAadn OeppoTnTA ATrd £va
XWpo XaunARg OgppoKpaciag TPog éva Xwpo uPnAng Beppokpaaciag,
TPETTEl va SWOooUPE PnXaviké épyo. ‘Exovrag autdé utréywn pag, sipaocte
£TOIJOI TTAEOV VA TTAPAKOAOUBACOUE TIG DIEPYATiEG TTOU YivOvTal OTOV WUKTI-
KO KUKAO PE UNXavik CUPTTIEON OTPWV TTOU €ival Kal N ouvnB£oTepn HEB0dOG
TTapaywyng Yugng atny pagn.

ZUPQWVA JE To oUCTNUA AUTO, TO WUKTIKO HECO KUKAOQYOPET HECQ O€ KAEI-
07O KUKAWWA, 61Twg deixvel To ZxNua 5.1.

Zxnua 5.1 Ta kUpia €PN TOU WUKTIKOU KUKAOU

To WukTIKG UYypOd ATUOTTIOIEITAI PHECO OTO WUKTIKO OTOIXEIO ATTOPPOPW-
vTag €101 BepudTnTa amd Tov Yuxouevo xwpo. O ouuTTieoTAG atrdyel Tov
TTAPAYOUEVO ATUO TOU WUKTIKOU KAl TOV OUUTTIECEl WOTE VA UTTOPECEl Va
uypoTroinfei oTn cuvéxeia o€ Bepuokpaaia uwnAdTepn OxI JOVO aTTO QUTH
TTOU ETTIKPATEI GTOV PUXOUEVO XWPO AAAd Kal atrd Tn BEppoKpacia Tou TTeEPI-
BaAAovTog?. H uypoTroinon yivetal 0To GUUTTUKVWTH, OTTOU £XOUME TTGAI OU-
vaAlayr] BepudTnTag avapeoa oTo WUKTIKG YECO Kal TO TTEPIBAANOV. ZUyKe-
KPIMEVA, OTO GUUTTUKVWTA YiveTal atrooAR BepudTNTAG TTPOG TO TTEPIBAAAOVY.

2 BA. emiong TNV § 4.4, kaBwg kai TNV § 5.4 Aiyo TTI0 KATw G’ auTo TO KEPAAQIO.
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To uypd YWUKTIKG KaTEUBUVETAI TTPOG TNV EKTOVWTIKY BAABida, 6tTou n TTieon
TOU TTEQTEI KAl TOTE YOVO ETTIOTPEPEI GTO WUKTIKO GTOIXEIO VIO VA ETTAVOANQOEi
0 KUKAOG.

Ac¢ Bewpnriooupe TWPA OTI XAPAGOOUUE MIa vonTA opIlOVTIa YPAUMI TTOU
Xwpicel Tov KUKAO o€ TTAvw Kal KATw PEPOG. TOTE, 0TO TTAVW HPEPOG ETTIKPA-
Tel XaunAr TTieon kai yI' auté ovopddeTal TTAEUpd XaunARg Trieong i amAd
TTAUPd XOUNANG, EVW OTO KATW PEPOG ETTIKPATEI UWNAN TTieon Kal yI' auTtd
ovouddetal TTAeupd UPNARG TTieong r atmAd TTAeupd UWNAARG. AuTo QaiveTal
OTO OXAMA TTOU OKOAOUBEI (2X. 5.2), OTO OTT0I0 Ol CWANVWOEIG TNG TTAEUPAG
UWNARG Trieong TrapioTavovTal he OITTAR YPAUUA.

Zxnua 5.2 MNAsupd vwnAng mieong Kai mAsupd xaunAng mieong oTov WUKTIKO KUKAO

Ag xapdaoupe Twpa Pia vonTA KATakopu®n Ypauu TTou Xwpilel Tov KU-
KAO AgiIToupyiag o€ dUO PépPN. Aggid atrd TNV KaTakOpUPn YPANMN Ba £xouue
aTpO WUKTIKOU Kal aploTepd Ba £Xoupe uypod WUKTIKG. AUTO @aiveTal OTO ZXH-
pa 5.3. O1 TTaxI€g YpaupES ival YPAPUESG ATUOU, VW O1 AETTTEG €ival YPAUPES
uypou.
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Zxnua 5.3 Mpauués uypou Kai ypauués aruou aToV WUKTIKO KUKAO®

Ag doupg, 010 ZXNpa 5.4, Ta TEOOEPA KUPIA PEPN TOU WUKTIKOU KUKAOU O€
MIa €YKATACTACN WUKTIKOU BaAduou:

YuxOuevog XWwpog

SUMTTIECTAG

WukTIKO pécO

EkTOVWTIKO péco

Toixwua BaAduou

ZUMTTUKVWTAG

ZxAua 5.4 Ta KOpia uépn NS WUKTIKAG EYKATaaTacns evog WUKTIKOU BaAduou

3 Aut6 10 atrAouaTeUTIKG OXApa Bev gival atméAuTa owaTd Kabwg, 6TTwg AdN yvwpiloupe (ke-
@daAaio 4), putropei va Exoupe GUOAAidEG aTpoU PETagU eKTOVWTIKAG BaABidag kal aTpoTrol-
n. AKOPa, UTTOPEi va TTapacupBoulv oTayoveg uypoU OTn YPAPPA METAEU aTPOTIONTH KAl
OUWTTIETTH, Ol OTT0IEG, OTTWG Ba doUue aTO KEPAAQIO 6, dev TIPETTEI OE KAUIA TTEPITITWON Va
@BAoouUV GTO CUUTTIEDTH.
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210 ZXAUa 5.4 o1 cwAnvwaoelg TNG TTAeUpAS UWnANGg TTieong €ival Pe Ki-
TPIVO XPWHA, EVW PE YOAGCIO XPWHA €ival Ol YPAUUES TNG TTAEUPAS XOUNANG
TTieong.

AuTN €ival O€ YEVIKEG YPOAUMEG N apxn AEITOUPYIOG TOU WUKTIKOU KUKAOU
ME unxavikh ouptrieon arpgwy. Tovifoupe yia pio akopa @opd 1o pOAo Tou
OUMTTIEQTH OTNV WUKTIK Povada. Xwpeig Tn ocuptrieon dev ptmopei va
OUUTTUKVWOEI 0 aTHOG TOU WYUKTIKOU OTO XWPO UYNnANG Bepuokpaciog
WOTE va eTavaAneBei o KUKAOG. AvaAoyo poAo £xel N EKTOVWTIKN BaABida.
Av dev ekTOVWOET TO WUKTIKG Uypod Kal 0dnyndei wg uypd uWnAng TTieong oTo
WUKTIKG OToIXEio, O Ba TTETUXOUNE TNV ATUOTIOINGN.

H @ukTIkn 10X0¢ atmmoppo@dTal atrd TNV WUKTIKA d1aTagn otnv mTAsupd
XOUNANG TTieong. H BepudTnTa autr “avTAcital” atmmé Tov YuxXOuEVO XWEO Kal
ATTOPPITITETAI TTPOG TO TTEPIBGANOV, OTTOU eTTIKpATEl UYPNASTEPN BEpUOKpa-
oia.

» H amoppirrtouevn BpuIkn 10X US gival ion N 61 JE TNV WUKTIKA 10XU;

Tnv amavrnon pag ) divel o deUTEPOG BEPUOBUVANIKOG VOUOG VIO WUKTI-
KA pnxavA Tov otroio utrevBuuifouue €dw: “Eivar aduvaro va ueraBiBaotei
BepuornTa amd owua xaunAoTepns Bspuokpaaciag mpos owua uwnAorepns
Bepuokpaaiag, xwpic va karavaAwbei karroio £pyo”,

Q,=Q,+W (5.1)

MtropoUpe Aoittdv yia pia WukTikA dIATagn va ypayoue:

Armoppimrréusvn
i Yukriki loxug
Ospuikn = +
. loxug Zuumieorn
loxug

H Beppotnta mmou atmmoBAaAAeTal TTPog To TTEPIBAANOV HECW TOU CUUTTU-
KVWTH 100UTal hJE TO GBpoIoua Twv dUO TTOCOTATWY TTOU TTpoava@EpOnKav.
BAéTToupe 0TI 0TNV WUKTIKA dIATagn oUuTe dnuioupyeital oUTe XAVETOI EVEPYEIQ.

AvayovTag Ta PeyEBN TNG TTapaTTdvw 100TNTOG OTn Povada Tou Xpovou
TTaipvoUuE Wia véa 100TNTA, N oTToia avTi yia BepudTnTa Kal £€pyo TTepIAaUPa-
vel 1oxU. Eivar n €gng:

Armroppitrropevn Bepuikn 10x0¢ = WUKTIKN 10XUS + lox 0 ZuutieoTn
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Ag doupe TNV TTOPATTAVW 1I00TNTA VA ATTEIKOVICETAI O€ éva OXAUA:

WukTikn 100G ATtroppITITOHEVN BEPUIKN 10XUG

loxug ouptrieoTn

Zxnua 5.5 Evepyeiakog 100Aoyioud¢ o€ WUKTIKO KUKAO

A6 6oa avarTuxOnkav yivetalr @avepd TTwWG O évav WUKTIKG KUKAO n
ATTOPPITITOEVN BEPUIKN 10XUG €ival eyaAUTePN ATTO TNV WUKTIKN 10XU. QOTO-
00, TO TTPONYOUUEVO EPWTNUA ETTIMEVEI KAI ETTAVEPXETAI:

» Méoa oric owAnvwaoei§ NS WUKTIKNS EYKATAOTAONS KUKAOQOPEI pia au-
YKEKPIUEVR TTOOOTNTA WUKTIKOU. AUTH n TTOOOTNTA ATUOTTOIEITAI OTO WUKTI-
KO aTolxEio armoppoewvTac BepudtnTa, auth n idia ToaoTNTA UYPOTTOIEITAl
oT1o ouuttukvwrn amrofdAAovrag Bspudrnra. ari Aoirdv dev eivar ion n
WUKTIKA 10XUC LIE TNV aTTopPITITOEVN Bepuikn 10x0; ™

5.4 Oceppokpacics Yukrikou KukAou

Katd 11g didpopeg diepyaaieg Tou cupfaivouv atov WUKTIKG KUKAO, n Bep-
MoKpaoia Tou WUKTIKOU peuaToU Traipvel dId@opeg TINES. AUTEG KupaivovTal
avaueoa o€ OUO akpaieg TIWES. Tn XaunAdTeEPn BepuoKkpaaia Xl TO WUKTIKO
PEUCTO OTO OTOIXEIO ATUOTTOINONG, EVW TNV UWNASTEPN KATA TNV €£i0000 OTO
OUUTTUKVWTH.

Ma va yivel amoppipn BepudTnTag TPOG TO TIEPIBANNOV Ba TTPETTEl N
OgpHOKPATia CUUTTUKVWONG Va gival upnAdTepn atroé Tn BeppoKpaTia Tou
mepIBaAAovTOog (Bepur) degapevn)). Molo gival duwg autd 1o TTEPIBGAAoV; AuTd
eCapTdTal aTrd TO €i00G TOU CUUTTUKVWTH. AV TTPOKEITAI VIO AEPOWUKTO GUMTTU-
KVWTH, Beppokpacia TTepIBAAAOVTOG gival n BEpUOKPATia TOU AEpa TOU XWPOU,
OTOV OTTOIO BPICKETAI O GUUTTUKVWTHG. AV TTPOKEITAI YIA USPOWUKTO GUUTTUKVW-
T, Beppokpaacia TrepIBGAAOVTOG gival n BepuoKpaaia Tou vepoU Yugng?.

4 Tho avaAuTIKG yIa TOUG GUUTTUKVWTEG Ba PIAfoOUPE OTO KEQAAQIO 6.
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Ma va yivel armroppd@non BepudTNTAG aTTO TOV WUXOPEVO XWPO, Ba TTPETTE
Kal TTAAI va uTTdpxel dIapopd BEPUOKPATIOg avAPETa OTO WUKTIKO PECO Kal
TOV WUXOUEVO XWpPOo (Wuxpr degapevn). ZuyKekpipéva, Ba Tpétel n Bepuo-
Kpagia aTgotroinong va gival xapunAdtepn atoé Tn B€puoKpaaia TToU ETTIKPO-
TEl OTO XWPO TTOU WUXOUHE.

To oxAua TTou akoAouBei pag Bonbd va KaTavoooulE TN OXECN avVAPETTO
OTIG BEPUOKPOTIEG OCUPTTUKVWONG, aTPoTToiNONG, Bepung deCaPEVAG KAl Yu-
XPNg degapevig.

.............................................................. OepuoKpacia CUPTIUKVWONG

O¢epuokpacia TePIBAAAOVTOG

OepuoKpaTia YUXOUEVOU XWPOU

.............................................................. Osp“OKpao.l'a GTUOTTO"]OT]Q

Zxnua 5.6 Ospuokpaaies WUKTIKOU KUKAOU O€ axéon L€ TIS BEpUOKPATIES TNS
Bepuns kai g Wuxpng Sesapevig.
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5.5 ZXuvreAeoriig Zuumepipopds Yukrikou KukAou

MNa va mpocdiopiaTei TO TTOGO ATTODOTIKOG €ival £vag WUKTIKOG KUKAOG, £XEI
KaBoploTei Eva PETPO avTiOTOIXO UE TO BABPSG atmddoong TwV BEPUIKWY Pn-
xavwy. Ovoudadetal ouvTEAEOTAG TUUTTEPIPOPAS Kal auuBoAiCeTalr ue COP.
OpiCetan wg 10 TTNAIKO TNG WEENIUNG 10XU0G TG PNXAVAG (OTNV TTEPITITWON
TNG WUKTIKNAG MNXAVAG, TNG WUKTIKAG 1I0XUOG) TTPOG TNV KATAVAAIOKOUEVN IGXU
(y1a TIG WUKTIKEG UNXAVEG, TNV 1I0XU TOU CUMTTIECTHR)

WYukTikn loxug
loxUg ZupuTmeoTn

COP=

(5.2)

O ouvTeAeoTAG oUNTTEPIPOPAS Eival éva adidoTaTo MEYEBOG (XwPig
povadeg dnAadn). Eival BeTIkOG apiBudg Kail ol TINEG TOU TToIKiAouv aTTd Tn
MIa eykatdoTaon otnv GAAn. Ze avtiBeon pe 1o Babud amoédoong BepuIKAg
MNxavrg o oTroiog, OTTwg éxoupue Tovioel (§ 2.11, Zxéon 2.14), Traipvel TINEG
atd 0 £éwg 1, 0 OUVTEAECTAG CUNTTEPIPOPAG MTTOPEI VA TTAIPVEI KAl TIMEG
MeyoAUTEPEG ATTO 1.

Ortav n Beppokpacia aTyotroinong Oev améxel TTOAU atrd Tn Beppo-
Kpagia oupttukvwaong, TTPOKUTITOUV TINEG yia To COP apkeTd e-
YOAUTEPEG Ao TN povada. Oco atropakpUvovTal of BEPUOKPATIEG,
TG00 O OUVTEAEOTAG GUUTTEPIPOPAS HIKPAiVEL, BIOTI TOTE PE TNV idla
pNxavikn (NAEKTPIKA) 10XU N eyKaTAOTOON KAAEITAI va “UTTEPVIKIOEI”
MeyaAUTEPN BeppoKpaaiakh dlapopd.

» Ac¢ mdpoupe OUO TTAPadEiyLATA WUKTIKWYV EYKATAOTACEWV:
® TNV WUKTIKA unxavn uiag aurovouns KAIUQrTioTIkAS povadac
® Eva oikiakd wuyeio ue karawuén
lMoia amrd 1i¢ dUo IOTEUETE OTI Ba ExEl UWNAOTELO OUVTEAEDTH) CUUTTEPIPO-
pag;
ZUPQwva Pe 6ca eiTrape, Ba TTPETTEN va AVAUEVOUME va €XEl UPNAOTEPO
OUVTEAEDTH] GUUTTEPIPOPAG N WUKTIKF PNXavr) Tou KAIJATIOTIKOU. AUTr) KOAEi-

Tal, av Bewpriooupe eEwTepIKA Beppokpaaia +35°C, va “kaAuyel” Bepuokpa-
olakr diagopd Trepirou 10 €wg 15°C avdueoa otn Bepun Kal TNV Yuxpn
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oe€apevn (n dlagopd avaueoa OTIG BEpUoKPATieg CUPTTUKVWONG Kal ATHO-
Troinong Ba eival apkeTd peyaAuTtepn ammd 15°C, olpewva Pe 1o oxnua 5.6).
To wuyeio pe kataywugn KaAeital va KaAUyel Beppokpaaiokn diagopd, avape-
oa oTtn Bepun Kai TNV wuxpn degapevn, TTavw atrd 50°C (kal €dw n dlapopd
avdapeoa oTIg BepuoKkpaaieg CUPTTUKVWONG Kal aTUOTToinoNG Ba gival apkeTa
peyaAuTepn atréd 50°C, cUp@wva P To ZXAUa 5.6).

QoT1é00 ypdwape, atnv TTponyoUUEVn TTAPAYPAPO, TO PANC aVAUEVOULE
YIOTi O OUVTEAEDTNG CUUTTEPIPOPAG dev £€apTaTal HGVO ATTO TN dlaPopPd ava-
pMeoa oTn Bepuokpacia CUPTTUKVWONG Kal Tn BEpPOKPACia aTuoTroinong.
ESaptdTtan emriong amd 10 €id0G TOU WUKTIKOU PECOU TTOU XPNCIUOTION-
gital aAAG kal a1Té TNV aKPIR HOP@PN TTOU £XEl O WYUKTIKOG KUKAOG KAOE
eykardoTtaong. H popon auth dev kabopileTal pévo atod TIG BEPUOKPATieS
CUMTTUKVWONG KAl aTPOTToinoNgG Kai atré 1o £i00g TOU WUKTIKOU, AAAG Kal aTTd
GAAQ peYEDN, OTTWG €ival N UTTOWUEN CUUTTUKVWUATOS Kal N uTtepBépuavaon
TOU aTpoU TTou e&EPXETal aTTO TO OTOIXEIO aTPOoTIoiNONG. O@a JIAfoouue yr
auTd oTa ETTOMEVA.

5.6 Ymowuén Zupumukvwuarog

MepiypdovTtag oTo TTponyouuevo Ke@aAaio (§ 4.4) Tig diepyacieg TToU €TTI-
TeEAOUVTAI YEOO OTO CUUTTUKVWTH, €idaUE OTI JETA TNV OAOKAApWON TNG OU-
MTTUKVWONG (onueio I, ZxAua 4.3) 61Tou £X0UHE KOPETHUEVO UYPO, OKOAOUDET
pia @don (TuApa FA) Katd TRV oTroia TO UYPO TTAEOV WUKTIKG PECO OUVEXI-
Cel va atroBaAAel BeppotnTa. Metatpémretal, dnAadr], o€ UTTOWUKTO uypod. H
@Aacn auTh ovopadeTal UTTOWYUEN CUMTTUKVWHATOG. AUTr) n UTTOYUEn TOU
CUMTTUKVWUATOG gival, 6TTwg 6a avaAUooUE OTn GUVEXEIQ, ETIOUUNTH, JIOTI
eMOPA BETIKA GTO CUVTEAEDTH) CUNPTTEPIPOPAG ThG EyKaTaoTaong. Na 1o Adyo
auTd TTOAAEG QOPEG, TTEPQ ATTO TN “@UOCIOAOYIKN” UTTOWUEN TTOU YiveTal OTO
CUMTTUKVWTK, €TTIOIKOUPE AKOPO TTEPICOOTEPN UTTOWUEN PE TPOTTOUG TTOU
Ba TTeplypdyoupe aTo deUTEPO PEPOG Tou PBIBAIou (BA. kal TNV epwTtnon 8 oTO
TENOG auTOU TOU KEPaAAQiou).

M'vwpifoupe OTI TO YUKTIKO YECO odnyeEiTal JETA TO CUUTTUKVWTHA oTn dId-
Tagn ektévwong A oTpayyoAiopou. OuunBeite Ta oA eitTaue yia 1o oTpAY-
YOAIOPO UypoU OTO TTponyouuevo KepaAaio. Eidape ekei 611 katd Tn digpya-
oia Tou OoTpayyoAIopoU eu@avidovTal Kal QUOAAIdES aTpou, €xoupe dnAadn
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MEPIKI ATUOTTOINGN TOU WUKTIKOU péoou. H aTtpotroinon autr ival Trpoéwpen.
Epeig emOBupolue To WUKTIKO PECO va aTyoTroieital oxeddv 6Ao GTo aTOI-
X€io arpotroinong yiati armmd TNV aTPoTToincn auTr, WG YVWOTOV, TTPOEPXETAI
KAl TO WQEAIJO OTTOTEAECUA TNG WUKTIKAG EYKATAOTAONG, dNAAdH N WUKTIKA
10XUG. Eival, eTopévwg, Tpog 0QeA0G TNG ATTOBOTIKOTNTAG TNG WUKTIKAG EYKA-
TdoTAONG VA £XOUUE OTO TEAOG TOU OTPAYYAAIOPOU, OTO Wiyua uypou-aTuou,
MEYAAO TTOO0O0TO UYPOU WUKTIKOU HECOU.

¥ Tiari n uméwuén ouutrukvwuarog fon6d oTn Lgiwan Tou TooooToU aTuou
oT0 Wiya uypoU-aToU 1Tou TTPOKUTTTEI UETA TO aTPAYYAAICUO;

Tnv ammdvrnon umropoupe va Tn BpoUue avaTpéxovtag oTa 0oa avapépon-
KQV OXETIKA PE TO aTpayyaAiopo uypou. Eidaue om epgavifovral QuoaAideg
étav n TTieon Tou uypou TTéoEl TOCO TTOAU WOTE VO QTACEI TNV TTiECN ATUO-
TT0iNONG TTOU QVTIOTOIXEI OTN BepPoKpaaia Tou uypou. Av n BEpUOKPATIAKE
a@eTnpia pag, n Beppokpagia dnAadr Pe TNV OTToia EI0EPYETAI TO UYPS OTN
d1dTagn oTpayyaAiouou, gival xaunAotepn, T0TE XaunAdTePn Ba cival kai n
TTiEon aTPoTTOiNONG TTOU AVTIOTOIXEl O° AUTH. 'ETO1 AoITTOV KOBWG EXOUNE TTITW-
on Tieong oTtn didtagn oTpayyaAiopou, Ba @TAcouuE o apyd aTn XaunAn
TTieon TToU aTTaITEITAl TTAOV YIa va E@avIoToUV ol UOOAIdeS (BuunBeite Kal
TN OpacTnpiéTnTa 10 oTo TEAOG TOU KEPaAaiou 4).

Emiong 6a BonBnoel Tnv ammdvinon oTo TEAEUTAIO £PWTN-
Mo Kal N MEAETN TNG ATTEIKOVIONG TOU WUKTIKOU KUKAOU O€
didypappa p-h.
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ANAKE®AAAIQZH

WuKTIKN 10XUG YIAg eyKATAoTAONG OVOPAZETal TO TTO0O BepUOTNTAG TTOU aPal-
pEiTal a1Td TO XWPEO TToU £TMIBUPOUE va dlaTnpoUlEe a€ XaunAr Bepuokpaacia,
oTn govada Tou Xpoévou. Metpiétal oe Watt (o1o S.1.), kcal/h, Btu/h kai RT.

ATToppITITOPEVN BEPUIKA 10XUG OVOUAleTal TO TTOOO BEPUOTNTAG TTOU ATTOP-
PITITETAI OTN JOVADA TOU XPOVOU OTTO TO WUKTIKO YECO TTPOG TO TTEPIBAAAOV
uYnAAg Bepuokpaaiag.

Ta Bacikd pépn TOU WUKTIKOU KUKAOU €ival O ATPOTIOINTAG, O CUMTTIECTHG, O
OUMTTUKVWTIG KAl TO EKTOVWTIKO PETO.

To WUKTIKO peuoTd O€ KABE KUKAO AgiToupyiag OuvOAAACOEl EVEPYEIQ PE TO
mePIBAAAOV. ATTOpPOPAa BepUSTNTA GTOV ATUOTIOINTA KAl UNXAVIKO £py0 OTO
CUMTTIECTH KOl ATTOPPITITEl BEPUOTNTA OTO GUPTTUKVWTH. To GBpoioua Twv
OUO TTPWTWYV TTOCOTATWY ICOUTAI JE TO TEAEUTAIO. AvAyovTag Ta YEYEBN auTd
oTn povada Tou XPOVou UTTOPOUUE VA YPAPOUE:

Armroppimrrouevn
3 Yukriki loxug
Ocgpuikn = +
. loxug Zuumeorn
loxug

H Bepuokpaagia Tou WUKTIKOU pE€oou, aTn OIAPKEIa VOGS WUKTIKOU KUKAOU,
Traipvel didpopeg TIHEG avdpeoa o€ dUO akpaieg: Bepuokpacia el06dou aTo
OUNTTUKVWTH (Avw Gkpo) Kal Bepuokpacia i06d0u aToV ATPOoTIoINTA (KATW
dkpo). O1 Bepuokpaoie¢ CUPTTUKVWONG KAl ATPOTIOINONG “TTEPIKUKAWVOUV”
TIG Bepuokpaaieg TTEPIBAAAOVTOG Kal WUXOPEVOU XWPEOU. ZUYKEKPIYEVA, N
Beppokpacia cupTTUKVWONG gival peyaAuTepn atéd Tn Beppokpacia Tng Bep-
MNG OeCaUEVAG, VW N BepPOKPOTia ATPOTTOINONG €ival YIKPOTEPN ATTO TN
Beppokpacia TNG Puxprg OECAUEVAS TOU WUKTIKOU KUKAOU.

O ouvrteAeaTng auptrepipopds (COP) cival évag apiBudg TTou XapakTnpidel
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TNV TTOIOTNTA TNG WUKTIKAG EYKATAOTAONG ATTO £VEPYEIOKN ATTown. H TIur Tou
eTnpeddetal atréd TN dla@opd avaueaa OTIG BEPUOKPATIEG GUUTTUKVWONG Kal
arpotroinong (yia peydAeg diagopég avauévoupue Hikpd COP kal avTioTpo-
PWCG), atd To €idOG TOU WUKTIKOU PECOU Kal aTrd TNV akpIBf Jop@r TToU €XEl
O WUKTIKOG KUKAOG.

YToWugn Tou CUPTTUKVWUOTOS €ival N JETATPOTTA TOU KOPECHUEVOU WUKTIKOU
uypouU, TTOU TTPOKUTITEl JETA TNV OAOKAAPWON TNG CUPTTUKVWONG, O€ UTTO-
WUKTO uypo. H digpyaaia auth eival emOupnTR, dI0TI €mMOPAa BETIKG OTO GU-
VTEAEOTH OUPTTEPIPOPAG TNG eyKaTdoTaoNnG. Xupfaivel 0To TEAEUTaIO TUAA
TOU GUUTTUKVWTHA. ZUXVA OuWG ETTIOILKOUNE Kal TTOPATTEPA UTTOWUEN PETA TO
OUMTTUKVWTH PE TN BorBeia GAAWV PETwV.

EPQTHZEIZ - APAZTHPIOTHTEZ

1. XZg& TTOI0 OUOKEUN MPIOG WUKTIKAG EYKOTAOTACNG HPE PNXAVIKI) CUMTTIEON
ATUWY, YiVETAI HETATPOTTH TOU WUKTIKOU PJETOU aTTd aTtud o€ uypo;

2. Ava@épate pia OUOKEUR TTOU AVAKEN 0TNV TTAUpd XapNnAnG Trieong piag
WUKTIKAG €yKATAOTOONG.

3. TlolEG OUOKEUEG HIOG WUKTIKAG EYKATAOTAONG ME MNXAVIKI) CUMPTTIEON
ATHWY, Blaxwpifouv TNV TTAEUPA UWNAAG aTTd TNV TTAEUPd XOUNANAG TTie-
ong;

4. e TT0I0 OUCKEUN PIOG WUKTIKNG EYKOTAOTOONG TO WUKTIKO HECO ATTOPPO-
@34 BepuoTNnTCQ;

5. 210 ZyNUa 5.7 BAETTOUNE T PEPN TNG WUKTIKAG EYKATACTOONG £VOG OIKIA-
KOU Wuyeiou. O1 KOKKIVEG YPOAUMES TTAPIOTAVOUV TA NAEKTPIKE KUKAWUATA
TOU OUOTAMATOG. TO EKTOVWTIKO PECO €ival TPIXOEIONG CWAAVAG:
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TTieong
Tieang

ExTOVWTIKO
Méoo

TIAEUPA v,
TAEUPd

SUNTTIECTAG

Zxnua 5.7

0. ZUPTTANPWOTE T OVOUATA TWV KUPIWY PEPWV TNG WUKTIKAG EYKATA-
oTaong TTou dev gival OnUEIWPEVA.

B. ZnueiwaoTe ToIa gival n TTAeUpd XapNnANG Kai Trola n TTAeupd uWwnAng
TTiEongG.

Y. [lolo xpwpua avTioToIXEl OTIG CWANVWOEIG UYPOU WUKTIKOU HECOU Kal
TTOI0 OTIG CWANVWOEIG ATHOU;

6. O WUKTNG P0G KAIJOTIOTIKAG £YKATAOTAONG £XEI KIVNTAPA IoXU0G 35 PS
Kol WUKTIKA 10XU 28 RT. YTToAoyioTe TO GUVTEAEOTH CUUTTEPIPOPAS Kal
TNV ATTOPPITITOUEVN BEPUIKA 10XU.

7. 'Eva oikiokd yuyeio BpiokeTal o€ éva SWPATIO BEPUIKWG JOVWHEVO. AQH-
VOUE QVOIXTA TNV TTOPTA TOU WUYEIoU, TO Yuyeio cuveyiel va AsiIToupyei
Kal EUEIS peUyoupe Kal KAgivoupe 10 dwudTio. Otav emMOTPEWYOUUE PETA
a1rd APKETEG WPEG, N BepPoKpagia Tou dwuartiou Ba eival yeyaAiTepn,
MIKPOTEPN 1 ioN PE TN Bepuokpaacia TTou €ixe TO OWUATIO TTPIV PUYOUE;
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Mpokelpyévou va yivel uTrTdWPuEN CUPTTUKVWHPOTOG O€ €vav KUKAO yugng pe
MNXQVIKA CUUTTiEoN aTuWwy, £Xel TTpoTabei va yivetal evaAAayr] BepudoTn-
TAG AvAYECSa oToV UTTEPBEPUO aTPO TNG €600V TOU OTOIXEIOU ATUOTIOI-
NONG Kal TO CUUTTUKVWHA WUKTIKOU pégou. Na wuxeTal dnAadr] Ki” GAAo,
TO UypO TTOU EEEPXETAI ATTO TO CUUTTUKVWTH atrd Tov UTTEPBEPUO aTUo
€€600U TOU aTPOTTIOINTA (OTOV EVAAAAKTN, ZxNPa 5.8). MNwg KpiveTe auTn
TN PéBodo utrdwugng; ™

Zxnua 5.8
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v 2

¢MBIQKOMENO] 51ox 0L

Mera tn diammpayudareuon Twv BeUGTwy autoU TOU KEQaAdiou, o1 uabnTég mpé-
el va givar og 6éon:

\/ Na avag@épouv eQapuoyES TNG WPUENGS yia uwnAn, péon Kal XaunAr Bep-
Mokpaaia.

\/ Na avag@épouv Kai va avayvwpifouv Toug KUpIGTEPOUG TUTTOUG Pnxavn-
MATWY KOl CUOKEUWY TOU £EOTTAICUOU TWV WUKTIKWY EYKOATOOTACEWV.

‘/ Na 1mpoodiopilouv Ta TTAEOVEKTAPATA KAI TA JEIOVEKTHHATA TWV SIaPO-
PWV CUCKEUWYV KABWG Kal TO TTEdI0 £QaPUOYWV TOUG.

‘/ Na Teplypd@ouv TIg apxEG AsIToupyiag Twv ouvnBIoPEVWY EEAPTNHATWY
€VOG WUKTIKOU KUKAWMATOG.

‘/ Na ava@épouv TIG I810TNTEG, TIG XPNOEIG, TOUG KwAIKOUG aplBuous Kai Ta
KWOIK& XpWHATA TWV KUPIGTEPWY WUKTIKWV HECWV.

\/ Na g€nyouv Toug Adyoug TTou 08rynaav GTnV avTIKATAOTAGN OPICUEVWV
TTAAIWV WYUKTIKWV HECWV Kal va opidouv TIG dIadIkagieg TTou £xouv BeoTTI-
otei TpdogaTa (CUAAoYR, avakUukAwan, avayévvnon) yia tn diaxeipion
TWV WYUKTIKWV PJECWV KATA TN GUVTAPNON Kal TIG €TTIOI0OPBWOEIG TwV Yu-
KTIKWV £YKOTOOTACEWV.

‘/ Na mmpocdiopifouv Ta XapPaKTNPIOTIKA TWV WUKTIKWVY YJECWV UE TN Bon-
Beia dlaypappdTwy TTieong-evBaATTiag.

\/ Na g€nyouv 10 pdAo Tou AadioU AiTravaong Kal Toug KIivOUvoug atod Tnv
TTapouadia uypaciag o€ £va WUKTIKO KUKAWA.
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6.1 Eiocaywyn ornv wién

MtropoUpe va opicoupe TV WOgn wg T dnuioupyia Kai diIaTApnan XaunAwy
BepPOKPATIWY O€ £va XWPO PE OTOXO TN CUVTAPNGON TPOYIPNWV 1) TNV ETTITEUEN
ouvenkwv aveong.

O TeXVIKOG €yKATOOTACEWY WUENG (1 WUKTIKOG) €ival 0 €E€IBIKEUPEVOG
ETTAYYEAUATIOG TTOU KAVEI HEAETEG, EYKATOOTACEIG, GUVTNPROEIG KAl ETTIOKEUES
WUKTIKWV KAl KAIHATIOTIKWY pnxavnudtwy. O1 xwpol 6TToU 0 WUKTIKOG £Qap-
MOCEl TIG YVWOEIG Kal TIG OeEIOTNTEG TOU, KAAUTITOUV OXeOOV OAOUG TOUG TOWEIG
TNG OIKOVOUiag Kal TNG KaBnuepIvig {wNg:

® H ouvtipnon Tpo@ipwy gival 0 KAt €€oxXAV XWPOS EQAPPOYAS TNG
Wuéng. Ekatoppupia Tévol Tpo@ipwy dlaTnpouvTal € WUKTIKOUG
BaAduoug, o€ OIKIOKA WuyEia A JETaPEPOVTAI UE QOPTNYA-YUYEIQ,
TAoia-yuyeia K.T.A. ZTn ouvTtpnon Tpo@idwyv Ba avagepbolpe
avaAuTikéTepa oTo KepdAaio 8.

® [0 TNV TTapackeur] aAAd Kai Tn guvTienan apPAaKwy aTraiTouvTal
OUYKeKPIPEVES Beppokpaaieg. O1 Tpdtredeg AiATOG TWV VOOOKO-
Meiwv xperalovtal wuen.

® HAekTpOVIKG pnxaviuarta Kai épyava akpifeiag mpémmel va Bpi-
OKOVTaI 0€ XWPOUG UE OUYKEKPIUEVEG Bepuokpaaies. AkOua, oTnv
uQavToupyia, atn xaptopiounxavia, oTnv Tapaywyr Karmvou gival
ATTAPAITNTO VA ETTIKPATOUV EIBIKEG KAINATOAOYIKEG OUVONKEG.

® O erayyeAuATIKOi XWpol, OTTWG aibouces ypageiwy, Eevodoxeiwy,
KATAoTNPATWY AAAG Kal 1IB1WTIKOI XWPOoI, OTTWG dWHATIA KATOIKIWY,
KAIpaTifovtal pe Baon TG apxEG TNG WUENG.

Omrwg @aiveral aTTd Ta TTAPATTAVW AAAG Kal aTTO TNV EKTEVI) QVATITUEN TWV
EQPAPUOYWYV TNG WUENG Trou €yive oto KedAaio 1 ( Tapdypagog 1.4), o poAog
TOU WUKTIKOU OTNV OIKOVOMIKN KOl KOIVWVIKA {wn €ivar 1IdiaiTepa onuavTikog.
O1rwg avagépBnke o€ £va diIeBVEG ouvEDPIO yIa TNV WUEN «Xeipoupyouue 6Ao
TO XPOVvo, xapn otnv wuén. Exouus yewpyIika mpoidvra 0Ao 1o xpovo, xapn
otnv wuén. Autn tn aTiyun, ol WUkTikoi 8dAaor givai yeudror amré ekarouuupia
TOVOUS TPOQILWYV. SKEQPTEITE TI EXEI va Yivel, av atauartrioel n wuén!l»

AvdAoya Pe Tn BEPUOKPACTia TTOU €XOUHE OTOV WUXOUEVO XWPO, Ol EQap-
MOYEG TNG YUENG KATaTdooovTal OTNV TTPAEN O TPEIS KATNYOPIES, TIG EQap-
MOVEG uPNAWYV, HECWV KAl XOPNAWY BEPUOKPACIWY.
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Agv uTTApxEl TTANPNG CUPPWYVIA YyIa Ta OpIa AVAPECO OTIG KATNYOPIES
TTOU TTPOAVAQEPAUE. ZUVABWGS WG XapaKTNPIOUUE WG WUKTIKEG EQAPO-
YEG UWNAWY BEPUOKPATIWV EKEIVES, OTIG OTTOIEG N BEPUOKPATia TOU XWPOU
TTOU Wuyouue eival TTavw atrd 4 °C. E@apuoyég péowv BepPoKPATIwV Xa-
paKTNEifovTal €KEIVEG, OTIG OTTOIEG N BEPUOKPATIa TOU WUXOUEVOU XWPOU
gival KaTw atrd 4 °C aAAG TTavw atrd Tn Bepuokpaaia GTToU TO vePO TwWV
TTEPICCOTEPWY TPOPIMWV YiveTal TTAyog (wg 6plo ouvABwg Bewpeital 1O
-2 °C). E@apuoyég xapunAwyv BepuoKpaciwv XapakTnpiovTal EKEIVEG, OTIG
OTTOIEG N BEPUOKPOTIa TOU WUXOPEVOU XWPOoU gival KATw atrd —2 °C. Mia
eyKatdoTaon dIaTAPNONG KATEWUYHEVWY, VIO TTAPADEIYUA, Eival EQAPUOYA
XOUNAWV BEPUOKPATIWY, EVW IO WUKTIKA EYKATAOTOON YIa TN CUVTAPNON
AouAoudiwy gival epappoyn uwnAwy Bepuokpaciwy. TEAOG, Hia eyKaTdoTa-
on d1atiPNoNg TPOPiHWY yia Aiyeg PEPEG (OTNV «WUEn») eival e@apupoyn
MECWYV BEPUOKPATIWVY.

6.2 E§omAiouog mou xpnoiuomolsgital otnv wuén

O €€oTANIOPOG TTOU XpNOIYOTIoIEiTaI OTNV YUEN TrEPIANaUBAVEL:

A. UNXOVAUATA KAl CUOKEUEG TWV WUKTIKWYV EYKATOOTACEWY (CUUTTIECTEG,
QTPOTTOINTEG, CUUTTUKVWTEG, EKTOVWTIKA UECO, OUOKEUEG Kal €E0PTH-
MOTO QUTOMATIONOU Kal EAEYXOU TNG WUKTIKNAG EYKATACTAONG).

B. egpyaAeia Kal OUOKEUEG TTOU XPNOIYOTIOIEF O TEXVIKOG WUENg yia va
EYKATAOTACEL, VO CUVTNPHOEI 1] VO TTOpAKoAOUBRoel Tn AsiToupyia piag
WUKTIKAG €YKATAOTAONG.

Me Ta pgnxavAuaTa Kal TIG CUOKEUES TNG KaTnyopiag A Ba agxoAnBoupue
otnv eméuevn mapdypago. Ta epyalgia Kal ol CUOKEUEG TNG KaTnyopiag B
TTepIANaBAavouyv:

® EpyaAcia yevikng xprnong (KA&IdIa dia@dpwy KaTnyopiwv, YaAidia,
méVoeg, KaToapidia, ouokeur) ofuyovou-aoeTIAIiVNG K.T.A.).

® EIdIKA epyaAeia Kal CUOKEUEG YA TIG WUKTIKEG EYKATAOTACEIG, OTTWG
Ta JavOpETPa TToU yvwpicape otnv § 2.7 (Eikoveg 2.1, 2.2 kai 2.3),
OUOKEUEG Kal epyaleia yia Tn dlapdpewaon (EIK. 6.1) Kai KOTTH XaA-
koowAnvwy (Eik. 6.2), avtAieg kevou (EIK. 6.3) yia Tn dnuioupyia
KEVOU OTO WUKTIKO KUKAWUA, OUOKEUEG I T OUAAOYR Kal avao-
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KUKAWGON TWV WUKTIKWV HECWV,
peTpnTIKG 6pyava (EIK. 6.4) K.T.A.
Oa yvwpioeTe Pe KABE AETTTOME-
pEIa TN XPAon Kal Asitoupyia au-
TWV TWV €PYAAEIWV KOl CUOKEUWV
OTO €PYQOTHPIO TOU MABANATOG
Eykaraordoeic Yoéng.

Eikéva 6.1 Epyaicio ekxeilwaong

Eikéva 6.2 EpyaAgio kotri¢ owAnvwy (owAnvokorng).
2Tnv eIkova 6&éld, OwANVOKOTTTNG O€ XpHon

Eikova 6.3 AvrAia kevou

Eikova 6.4 AutrepoueTpo
TUTTOU «TOIUTTIOON
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6.3 Mnyaviuara, ouoKeUuég Kai s§apriuara wuéng

TNV TTapdypa@o auTr) 6a HEAETACOUNE Ta UNXAVAUOTA KAl TIG GUCKEUEG TTOU
XpNolgoTtroloUvTal 0Ta TEooEPA BACIKE PEPN TOU WUKTIKOU KUKAOU, KABwWG Kal
TIG PUBNICTIKEG DIATAEEIG Kl Ta BonONTIKA eEAPTANATA TWV WUKTIKWY EYKATA-
otaoewv. MNvwpifoupe AN atd TNV EVAoXOANON YOG PE TOV WUKTIKO KUKAO
(KepdAaio 5) 1o péAo kabevog atrd Ta KUpIia Yépn MIAG WUKTIKAG EyKATACTA-
ong (aTPOTTOINTAG, CUMPTTIECOTAG, OUUTTUKVWTAG, EKTOVWTIKO Péoo). Edw Ba
YVWPIOCOUPE TOUG KUPIOUG TUTTOUG TWV UNXAVARATWY KAl TWV OCUCKEUWY TTOU
XPNOIKOTToIoUVTal OTIG DIAPOPES WUKTIKEG EYKATAOTACEIG. Agv UTTOPOUNE Bé-
Baia va KaAUyouue 6A0 TO ACHA TWV INXOVNUATWY Kal TwV CUCKEUWY TTOU
KukAo@opouv. KaTi Tétolo gival aduvato aAAd Kal TTEpa atmd Toug OTOXOUG
auTou Tou eyxelpidiou. O vEOg TeXVIKOG TTou Ba Byel oTnv ayopd epyaaiag
TIPETTEI VA PTTOPEl va paBaivel yia Ta SIdQopa NXavAPATA Kal TIG CUOKEUEG
TTOU KUKAOQOPOUV, HEAETWVTAG EVNHEPWTIKA QUAAGSIa (prospectus) dia-
POpwv eTaipeiwy. MNpokeTal yia pia diadikacia TTou O CTAUATA TTOTE OTN
OIGPKEID TNG ETTAYYEAUQTIKAG OTABIOdPOMIAG evOG TEXVIKOU, BIOTI APEVOS N
ayopd TTapéExel TTANBWPA TETOIWY TTPOIOVTWY aPETEPOU BIOTI TTAPAYOVTal OU-
VEXWG VEA TTOU AVTIKABIOTOUV 0€ TTOAAEG TTEPITITWOEIG TG TTAAQIOTEPQ.

6.3.1 AtpotroinTAg

O aTpoTToINTAG (TTOU TOV GUVAVTANE, OTTWG EXOUME avagEépel kal aTo A" Mépog
ToU BIBAiou, Kal JE TO OVOUATO OTOIXEIO ATHOTTOINONG, YUKTIKO OTOIXEIO,
€EATMIOTAG) €ival N CUCKEUN PE TNV OTTOIa agaipeiTal BepudTnTa aTTd TO YU-
XOuevo TrepIBAAAoV. H BeppdTnTa autr) PeTadideTal OTN OUVEXEIQ OTO WU-
KTIKO Y€OO, TO oTToio AAAACEl @Aon Kal yiveTal atuog. H alayr ¢dong oTov
AaTPOTTOINTA YiVETAI YEVIKA O€ XauNAR Bepuokpaaia. H Trieon Tou WYuKTIKOU pé-
oou gival mmiong XaunAn (o atpoTroinTrg BpiokeTal TNV TTAgUpd XauNnARg
TmieEong NG EyKATAoTAONG).

Me Tov 6p0 «TTEPIBAAAOVY, TTOU XPNOIUOTIOINCAE TTPONYOUUEVWG, EVVO-
oupe ouvhBwg Tov aépa KATTOIOU XWPEOU, O OTToiog KAIMOTICETaI 1) WUXETAL.
Mrtropei dpwg va gival Kal uypd auTd TTou WUXeTAl. AUTO TO CUVAVTOUNE O€
TTOAAEG EYKOTOOTAOEIG, OTTWG:

® OTav Wuyoupe YAAa, XUupoug, avayukTikd aTn Biopnxavia Tpo@i-
MWV,
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® OTav XPNOIYOTTOIOUUE EVOIAMETO PEUOTO OTNV YUEN TT.X. TO VEPO
TTOU WUXETAI OTNV KEVTPIKI €YKATACTACT KAIMOTIOMOU VIO VO «E-
TAQEPEI» OTN CUVEXEID TNV YUEN 0TOUG KAIPATIOPEVOUG XWPOUG.
2’ auTh TNV Katnyopia €xouue Kal TNV GAN (aAaTiopévo vepd), n
OTTOIa KPETAPEPEI» TNV YUEN o€ BIAPOPES EYKATAOTATEIG, OTTWG
OoTa TTayoTToIEia.

ZUPQWVa PE T TTOPATTAVW, TO PEUCTO TTOU WUXETAI XOPAKTNPICEl TIG U0

MEYAAEG KATNYOPIES TWV OTOIXEIWV ATPOTTOINONG, dNAAdN:

® 710 oTOIXEIO YUENnGg aépa Kal

® 1O OTOIXEIO YUENG UYPWV.

ZTOIXEIO aTPOTTOINONG VIO YuEn aépa

210 ZXNMa 6.1 @aiveTal éva oToIxEIO aTuoTToinoNG yia wugn aépa. OTTwg BAE-
TTOUUE, €XEI CWANVWOEIS HECA OTIG OTTOIEG KUKAOQOPEI TO WUKTIKO PECO Kal
@Epel TITEPUYIA WOTE va gival o PEYAAN n em@AveId CUVONAYRG PE TOV
agpa TTou TO TTEPIRAAAEL.

Zxnua 6.1 Aruomointic woéng aépa. A: ocwAnvwaoeis B: mreplyia

270 2ZXAMa 6.2 @aiveTal évag GANOG TUTTOG WUKTIKOU aToixeiou. OvouddleTal
TUTTOU TTAGKOG. ATToTeAgiTal atrd duo eAdopaTta (TTAAKeG) TTou TTpeadpovTal
KOT@ TPOTTO WOTE va dnuioupyouvTal JETAEU TOUG QUAGKIQ yia Tn diodo Tou
WUKTIKOU péoou. O TUTTOG auTOG XPpNOIYoTTolEiTal TTOAU Cuxvd OTaA OIKIOKA
Yuyeia.
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Zxnua 6.2 Atuorrointig amod mpeoapiouéva eEAdouara (TTAGKES)

Orav Ta gToIXgia aTyoTroinong yia Yuén aépa dev £X0UV AVEUIOTAPO OVO-
padovTal UOIKAG KUKAo@opiag agpa. Ta OTOIXEIO QUOIKNG KUKAOPOPIag
agpa XPnoluoTToloUvTal CUVABWGS O€ PIKPEG EyKATAOTAOEIG, 186iwg OTavV pag
evOIaQEPEl VA £XOUPE UWNAR OXETIKA uypacia oTov WUKTIKG BAAauo, yia va
MNV aguypaivovTal Ta TTPoidvTa. ToTroBeToUvVTal TTAVTOTE OTO ETTAVW PEPOG
TWV WUYEIWV ) TWV YUKTIKWV BaAduwyv yia Toug Adyoug TTou avagEpape OTo
KepdAaio 2 (BA. § 2.6 kail 2x.2.6).

Ymdpyouv Opwg Kal aToixeia arpotroinong Beplaocuévng () eavayka-
opévng) KukAoopiag aspa (Pe aveplioTAPa). 'Eva TETOI0 OTOIXEIO ATPOTTOI-
nong BAémoupe otnv Eikéva 6.5:

Eixéva 6.5 Stoixeio aruormoinang BeBiacuévng kukAopopiag aépa

Eidape 1wg umtdpyxouv dU0 KATNyopieg ATUOTIOINTWY WUENG agpa: ol
ATPOTTIOINTEG PUOIKAG KUKAOPOPIAG Kal Ol aTPOTIoINTEG BeRiacpévng (A e€ava-
YKOOHEVNG) KUKAOQOpPIaG aépa.

¥ [lpoomabnore va KAveTe uia oUyKpIion avaueoa oTtous dUo autoug

TUTTOUS QTUOTTOINTWYV, KATAYPAPOVTAC Ta UEIOVEKTALATA KAl TA TTAEO-
VEKTAEATA TOU KABe TUTTOU.™
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>mv Eikéva 4.1 (Kepdhaio 4) cidape €va BITTAG KEKAIUEVO OTOIXEIO
aTPOoTTIOINONG MIAG AUTOVOUNG KAIMATIOTIKAG Yovadag. To OToIxEio auTtd ou-
vodeUeTal atmd pia Aekdvn OTO KATW PEPOG, n otroia ovouddetal AekAvn
CUMUTTUKVWHMOTOG. [vwpiloupe OTI Ta OTOIXEiQ ATPOTTIOINONG UuypaivovTal
OTNV €CWTEPIKA TOug €TIQAvEID. AUTO OQEIAETAI OTNV TTAPOUCia USPATUWV
oTov aépa Tou BaAduou, éva PEPOG ATTO TOUG OTT0IOUG GUUTTUKVWVETAI Ka-
BWwg €pxeTal o€ €TTOQr WE TNV KpUa €TIQAVEIO TOU OTOIXEIOU ATUOTTOINONG.
‘ET01 AoITTéV, TOUAAXIOTOV Ol JECQIEG Kal PMEYAAEG WUKTIKEG EYKATOOTAOEIG,
ouvodeuovTal atré cUOTNUA ATTOCTPAYYIONG WOTE VA ATTOPNAKPUVOVTAI TA OU-
MTTUKVWUATA VEPOU.

ZToIXEia aTPoTToinoNG Yia Yyusn uypwv

21nv Eikéva 6.6 @aivetal éva aToixeio arpgotroinong yia wuén vepou. MNpo-
KEITal IO £€va OTOIXEIO ENPRG EKTOVWONG. XTa OTOIXEIO ENPNG eKTOVWONG
TO WUKTIKO PECO KUKAOQOPET hE€oa e OWARVEG. ATTO TO OnUEIO TOU OTOIXEI-
ou OTToU OAOKANPWVETAI N aTPOTToINON Kal TTEPA, TO OTOIXEIO €ival OTEYVO
(&npo).

Eikéva 6.6 Atuorrointig Enpng eKTovwong

210 gToIXEi QUTA, TO WUXOPEVO VEPO KUKAOPOPET £Ew aTTd TOUG CWANVES
TOU WUKTIKOU. ZTNV TTavw TTAEUPd Tou aTtpoTroinTr Tng Eikévag 6.6 diakpivou-
ME TNV €icodo (aploTepd) Kal TNV £€60d0 (BEEIA) TOu vEPOU.

YTdpxXouV Kal OToIXEIo aTPOTToINONG yia WUEn uypwyv TTou £Xouv dlago-
PETIKA apxn Asimoupyiag. Zta otoixeia utrepxeihiong (flooded) 1o WuUkTIKO
MECO ATUOTIOIEITAI OTNV ECWTEPIKN ETTIPAVEID TWANVWY, JECA OTOUG OTTOIOUG
KUKAOQOpEi TO vePO.

MeAETWVTAG EVTUTTA YIa ATUOTTOINTEG WUENG UYpwWVY Ba GUVAVTACOUNE TOV
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6po oTolxeio aTyotroinong arreubeiag ektovwong. O 6pog autdg onuai-
VEl OTI TO OTOIXEIO WUXElI ATTEUBEIOG TO XWPEO 1) TO TTPOIOV TToU €TTIBUNOUE
va YuEoUuE, Xwpig TNV TTapeUBOAA evdIAUECOU WUKTIKOU Péaou. AvTioTol-
X0, OTAV TO OTOIXEIO ATPOTTOINONG WUXEl EVOIAUETO WUKTIKO PWECO, TO OTTOIO
OTn OUVEXEID WUXEI TO XWPEO 1 TO TTPOIOV, TOTE YIAAUE VIa OTOIXEIO EUUECNS
EKTOVWONG. 'Eva oToixeio atreubeiag ektdvwaong PTTopei va eival €ite Enpod
eite utTepP)EINIONG.

ATTOTTAyWwaon TwV AaTHOTToINTWV

Katd Tn Asitoupyia TwV WUKTIKWVY EYKATAOTACEWV TTAPOUCIAZETal GUXVA TO
TPOBANUA TOU OYXNUATIOPOU TTdyou TTAvw OTO OTOIXEIO ATHOTTOINONG AAA4,
OPIOUEVEG POPEG, KAI OE ETTIPAVEIEG TOU WUKTIKOU BaAduou. O TTayog autog
TTIPOEPXETAI OTTO TOUG UDPATHUOUG Tou aépa Tou BaAduou. AuToi, Adyw Tng
XAPNAAG Bepuokpaaciag TTou eTTIKPATEl TNV ETTIGAVEIQ TOU OTOIXEIOU ATHO-
Troinong, uypotroiouvTal. Otav ydAioTa n BepPoKpaacia Tou AaTPoTIoINTA €ivail
K&tw atod 0 °C, n uypacia TTou BpiokeTal TTAVW TOU PMETATPETTETAI OE TTAYO.

» Ti mpdBAnua dnuioupyei n TTapoudia mdyou OTnV EMIPAVEIQ TOU
aryorrointh;
H trapouacia Tdyou oTnv £ME@AVEIQ TOU OTPOTTOINTH dNUIOUPYED T €EAG
TTpoBARuaTa:

® O mayog dnuioupyei Bepuikn pévwaon Kal eutrodifel T YETAdOON
BeppdTNTAG OTTO TOV Aépa TTPOG TNV KpUa PETAAANIKY emi@dveia. Ooo
augdaveTal TO OTPWHPO TOU TTAYOoU, TOOO XEIPOTEPEUEI N KATACTACH.
Me dAAa Adyia, TTEQTEI N WUKTIKA atmddoan TNG EyKATdoTacng.
® Amd TO OXNUATIONO PEYAAWV TTOCOTHTWY TTAYOU TTPOKAAOUVTAI
MNXaVIKEG BAABEG Kal TTAPAUOPPWOEIG TWV CWARVWY A TWV TITE-
puyiwv.
MNa va avTIgeTWTTIOTEN TO TTPOBANUA auTo, Eival atrapaiTnTo va yiveTal Ta-
KTIKG aTroTTdywon (amréyugn) Twv GToIXEiwv aTPoTToinoNnG.

MéBodo1 atrordywaong

O1 o ouvnBiopéveg uéBodol atmrotrdywong eivail o1 eEAG:

® e NAEKTPIKEG AVTIOTAOEIG
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® g avapovi
® g KATaIOVIOPO vepOU
® g peTaywyn Bepuou aTpou

210 oUOTNUO ATTOTTAYWONG ME NAEKTPIKEG QAVTIOTACEIG, TTAVW OTOV
€EATUIOTH OTEPEWVOVTAI BEPUAVTIKA OTOIXEIO (NAEKTPIKEG QAVTIOTACEIG TTOU
Tpo@odoToUvTal Pe pedua). To KUKAwpa dlappéeTal amd NAEKTPIKO pelpa
o6tav d06¢i evioAn yia ammotmdywaorn. O 1éyog {eoTaiveTal Kal EEKOAAG aTTd
Tov €€aTHIOTA. Ta KOPPATIA TTAYOU Kal TO VEPO TTOU TTPOEPXETAl OTTO TO AlW-
OIJO TOU TTAYyoU ATTOUaKPUVOVTal OUVABWS PECW €VOG GUOTHPATOG ATTO-
oTpdyyiong.

ATTOTTdywon HE avapovi onuaivel 11 TTaUEl N AEITOUpYia TOU CUMPTTIECTA
Kal 0 €EQTUIOTAG a@AVETAl va (eoTaBEl a1Td TOV ATPHOCPAIPIKO agpa (n TTOpTA
ToU BaAGuou TTapapével avoixTr). ‘Exel To JelovEKTNUA 0TI KaBUOTEPET KAl ETTI-
TAé0V, padi ye Tov EATUIOTA, BeppaivovTal Kal Ta TTPoidvTa TTou BpiokovTal
péoa oTov WUKTIKG BdAapo. lMNa toug Adyoug auTtoug, epapudletal pyévo o€
TTOAU JIKPEG JOVADEG.

270 GUCTNUO ME KATAIOVIOHNO vEPOU, 6TV O00¢i n vIOAR yia aTToTTdyWw-
on, Yekadetal vepd atod To TTAvw PEPOG Tou €EaTUIOTH. Me Tov TPOTTO QUTO
METadIdETAI BEPUATNTA GTOV TIAYO O OTT0I0G, KABWG (eaTaiveTal, ATTOKOAAGTAI
aTTé TOV €EATMIOTA KAl OTTOJOKPUVETAlI HECW COUCTAUOTOG OTTOPPONG (aTTO-
oTpAyYIoNG) a1 Tov WUKTIKO BAAapo. MOAIG TEAEIWTEI O YEKAOUOG, TO VEPO
TTPETTEI VA ATTOUAKPUVOET aTTO TIG CWANVWOEIG TOU CUCTHHOTOG ATTOTTAYWONG
TTOU BpioKovTal HEGA GTOV WUKTIKO BAAAuO, S16TI OTav ETTAVAAEITOUPYATEI N
povada, utrdpxel KivOuvog va TTaYWOElL.

270 OUCTNUA ME METAYWYR BEPMOU ATMOU, UTTEPBEPPOG ATUOG aTTd TV
€£000 TOU CUUTTIECTH METAYETal (QPEPVETAl) OTNV €icodo Tou e§aTuIoTr. Me
TOV TPOTTO AUTO OI CWARVEG TOU €EATUIOTH BepuaivovTal ECWTEPIKA, TO HEPOG
TOU TTAYOU TTOU €ival O€ €TTAQH UE TO CWARVA UYPOTTOIEITAI KAl £TO1 O TTAYOG
&EKOANG aTTd TOUG CWANVEG TOU €€aTUIOTA. To GUCTNUA QUTO TTAEOVEKTEI O€
oxéon pe 1o GA\a cuoTparta oto OTI KAatd Tn dIAPKEIG Tou dE YXpeldleTal va
oTauaTACEl N AgIToupyia Tou aveplioTApa Tou e€atuioTh. H B€puavon yiverai
atrd TO ECWTEPIKO TOU CWAAVA, OTTOTE dEV UTTAPXE! KiVOUVOG va PETOQEPDEI,
oTtn dIdpKeIa TNG aTToTTaywaong, BepudtnTa oto BdAauo. Etriong n amotayw-
on, PE To oUoTNUa aUTo, €ival TTIo ouvToun (ouvBwg apkouv 5 éwg 10 min)
210 Z)AMa 6.3 BAETTOUNE éva TETOIO CUCTNUA ATTOWUENG.
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>wAnvoeIdng AtpoTroinTAg
BaABida
avoIxTh

Tpixo€Idng
OwAnvag

Zwhivag peTaywyng
Beppou aTuou

s i}
SUPTTIECTAG vHTukvoTnG

Zxnua 6.3 Arowuén ue petaywyn Bgpuou aruou

O atuoég odnyeital oTov eEATUIOTH PEOW €VOG OWARVA TTOU OUVOEEl TV
€€000 TOU CUUTTIECTA WE TNV €i0000 TOu €€aTUIOTA. Mia NAEKTpOUAYVNTIKN
BaABida (cwAnvoeldng PBaABida) eAéyxel Tn SiEAeucn Tou UTTEPBEPUOU
atpou. H BaABida autr avoiyel JOvo OTav EVEPYOTTOIEITAI TO GUCTNUA ATTO-
pugng.

To YEIOVEKTNUO TOU TTAPATTIAVW CUCTHPOTOG €ival OTI KaBWS 0 uTTépBep-
MOG aTUOG TTEPVA pECA aTTO TIG CWANVWOEIG TOU EEATUIOTH WUXETAI KAl £va
MEPOG Tou uypoTroicital. ‘ETal gival mOavo va €xoupe €IOTPO@ UypoU Yu-
KTIKOU OTO OUUTTIECTH, TTPAyHa avetmiBuunto. Mpétrel Aoimrdv, oto ouaTnua
auTé TNG aTréYUENG, va TTaipvovTal Ta atmapaitnTa JETpa (TT.X. B€puavan Tou
aTpoU oTnNV avappoenaon) WOTE VA PN @TAVEI UYpd WUKTIKO OTO CUMTTIECTH).

6.3.2 ZupmEeoTAG
O1wg €xoupe Tovioel ota Ke@dAaia 4 kal 5, 0 GUUTTIEOTAG TTOPEXE! TN duva-

TOTNTA VO CUUTTUKVWOEI 0 aTPOG TOU WUKTIKOU PETOU a€ Bepuokpaaia uyn-
NoTEPN aTrd TN Bgpuokpaaia Tou TTEPIBAANOVTOG. 'ETOI TTETUXAIVETAI N XPNOI-
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potroinan TG idlag padag WUKTIKOU TTOANEG POPEG. AV TO UYPO WUKTIKO PHECO
METATPETTOTAV O€ ATUO YECQ OTOV ATUOTTOINTA KAl 0T CUVEXEIQ dIAOKOPTTICO-
Tav oTNV ATNOCOPaIPa, Ba gixape 1o 610 WPUKTIKG aTToTEAETUO OAAG Ba xpela-
{6uaaTav véa TTOOOTNTA WUKTIKOU KABE popd yia va TTETUXOUNE WUen.

O oupTeaTtg gival pia avtAia atpou. ATTokaAeiTal ouxvd n kapdid Thg
WUKTIKNAG eyKATAoTAONG. KAAUTITEI TN dlagopd TTieong avaueaa oTny uyn-
Af Kal TN xapnAr TTAeupd Tou KUKAOU KOBWG Kal TIG ATTWAEIEG TTiEONG OTIG
OWANVWOEIG Kal Ta EEAPTHANATA TOU WUKTIKOU KUKAOU.

Zxéon Zuptrieong N Adyog Zuptrieong evog CUUTTIECTH O€ IO WUKTIKN
eykatrdoTaon ovouadetal To TIMAIKO TNG TTieong KATtdBAIYNG TTPOG TNV TTiEoN
avappoenong.

P

CR=5™ 6.1)

av.

>1n 2xéon (6.1), CR cival o Adyog cupTrieong kai Pkat, Pav o1 atréAuTteg
MIECEIG KATABAIYNG Kal avappd@nong avTioToixa.

O N\6yog ZupTtrieong oxeTiCeTal OTEVA UE TNV OTTOO0OCN TOU GU-
ptmeoTh. Otav o Adyog cupuTtrieong peyaAwvel, n amédoon Tou
OUUTTIECTR MIKPAIVEI KAl QVTIOTPOPWG.

» YmoAoyioTe T oxé0on OUUTTIEONS O€ EVa CUUTTIECTH OTOV OTTOIO N TTiE-
on avappoégnong peTpnbnke 0,8 bar kai n mieon kar@bAiyng 9,5 bar.

MeTaTpETTOUPE TIG TTIECEIG OE ATTOAUTEG, TTPOCBETOVTAG OTIG AVOUETPIKEG
TINEG TNV OTUOOQPAIPIKN TTiEON. AG BEwpPRTOUPE OTI N OTUOOQPAIPIKK TTiEC E€i-
vai 1 atm (=1,013 bar).

P_=86+1,013=9,613 bar
P_=0,8+1,013=1,813 bar

2U0u@wva Je Tn oxéon 6.1, Ba Exoupe:

CR_R&:M: ,
P 1,81bar

AvdAoya pe Tov TPOTTO AEITOUPYIOG TOUG, OI CUUTTIECTEG XwpidovTal
o€ 5 KatTnyopieg: Toug EUBOAOPOPOUG, TOUG QUYOKEVTPIKOUG, TOUG CUUTTIE-
OTEG TUTTOU TUMTTAVOU, TOUG KOXAIOPOP@QOUG KAl TOUG OTTEIPOEIDEIG (TUTTOU
Scroll).
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O1 guBoro@oépol (| TTAAIVEPOMIKOI) CUNTTIECTEG €xOouv oUOTNPO Blw-
oTApa-ePROAoU péaa ae Evav KUAIVOPO (Zxnpa 6.4). To éupoAo TTaAivopopei
EAKOVTAG aéplo atd TN YPAPur avappd@nong OToV TTPWTO XPOVO Kal KATA-
BAiBoVTAG TO TTPOG TO CUPTTUKVWTI GTO OeUTEPO XPOVO.

Eicodog artpou ‘E€0d0G aTuoU )
aTroé TN ypauun . TIPOG CUUTTUKVWTA
avappoenong BGAB@OE BaABida e¢aywyng
egaywyng EmZAMIOg XWPOg
. Avw
i EnBoho Nekpo
KUuAivdpog BaABida Snugio
€1I0aYWYNG
] Katw
Xwpog Nekpd
TTAAIVOPOUNO Ynuei . P
100 eBAAOG o AT6G XapnMig Trigang
ATpGG UYNARG TTiEoNG
A B

Zxnua 6.4 NaAivépouikdg ouutieaTis A: edon siocaywyngs B: edon eéaywyng

O1 (UYOKEVTPIKOI CUNTTIECTEG £XOUV OTPOYEIO YEoa O’ éva 0TaBEPO OTTEI-
POEIBEG KEAUPOG. To aTpo®eio (ZxAua 6.5) TepIoTpEéPETal HE HEYAAN TaXUTN-
TO KOl TTOPOOUPEl TOV ATPO O€ TTEPIOTPOPIKA Kivnor. AUTOG, 0T CUVEXEIQ,
odnyeital oTo OTTEIPOEIDEG KEAUPOG Kal OTO OwARva KatdbAiyng. Xpnaiuo-
TTOI0UVTOl O€ CUOTHAPOTA PEYAANG 10XUOG, 1I8iwG OTav atmraITouvTal PEYAAES
TTapoxég. OTav 6uwg 0 aTTaIToUPEVOG AOYOG CUUTTIEONG €ival JeyGAOG, TTpO-
TIHWVTAI EYBOAOPOPOI CUUTTIECTEG.

E€aywyn

Eicaywyn

ZxNMa 6.5 Z1po@eio QUYOKEVTPIKOU GUUTTIEDTN
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O1 ouptmeoTég TOTTOU TOPTTOAVOU (rotary), Toug oTToioug Ba CUVAVTACOUUE
OTO €UTTOPIO KAl JE TO GVOUA TTEPICTPOQIKOI, £Xouv 0AIgBaivouoeg BaABideg
(o1 otroieg AéyovTal Adueg A oUpTeG) TToU dlaxwpeilouv TNV avappoenon ato
TNV Kat@bAign. Eival BeTIkoU €KTOTTiIOMATOG, dSNAAdNA TTAIpPVOUV IO TTOOOTN-
TA OTUOU, TN CUMTTIECOUV KAl TNV EKTOTTICOUV TTPOG TO CUNTTUKVWTH (BETIKOU
EKTOTTIOMATOG €ival Kal Ol TTAANIVOPOMIKOI CUMTTIECTEG, EVW) Ol PUYOKEVTPIKOI OEV
givar). O1 oUPTTIECTEG TUTTOU TUPTTOVOU QEPOUV OUVABWG £va dpouéa TTou TTe-
PICTPEPETAI EKKEVTPA PETQ O€ £vav KUAIVOPO (Zxrua 6.6). O1 oNioBaivouoeg
BaABideg cival aTepewpéveg 01O ToiXWHA Tou KUAivopou. Kabwg o pdtopag
TTEPIOTPEPETAI, O DIATIOEPEVOS XWPOG YIa TOV ATHO TOU WUKTIKOU YiveTal OAO Kal
MIKpOTEPOG. ‘ETO1 0 aTdg cuptmECeTal, @TAVE TNV TTiEON TG UWNANG TTAEUpAS
TOU WUKTIKOU KUKAOU Kal odnyeital oTn ypauur KatdBAIyng TTpog TO GUMTIU-
KVWTA. XpnoiyotrolouvTal o€ PJOVASEG PIKPAG 1I0XU0G, OTTWG KAIUATIOTIKG dw-
paTiou, OIKIOKA Wuyeia Kal JIKPA KEVTPIKA CUCTAMOTA KAIJATIOUOU.

ATpbG uwnAng Trieang KEA
KataBAipn EAUPOS
ATpég XaunArg Tieong KoAivapog
E
Adpa KKEVTPO
ZTpOPEQg
(Pdétopag)
Aovag Tou
2TpoPEia
Avappoenon

Zxnua 6.6 ZuutieaTng TUTTOU TUUTTAVOU (apxn Asitoupyiag)

Eikéva 6.7 uutrieatn§ TUTTOU TUMTTAQVOU (rotary) o€ Toun
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O1 koxAIGpOP@OI CUUTTIECTEG Eival Kal auToi BETIKOU €KTOTTIOMATOS. Ta
Baoika Toug pépn gival dUo cuvepyalduevol EAIKOEIDEIS OpopEic (Zxpa 6.7)
Kal éva KEAUQOG e BUpeG avappoenong kal katdBAiyne. KataokeudoTtnkav
apyoTepa atmmd Toug AAAOUG TUTTOUG CUMTTIEOTWYV, aAAG KePSI{ouv CUVEXWGS
£€0a@og xdpn otnv atmAGTNTA Kal TNV TaXUTNTA TOUG. Agv QVTIMETWTTICOUV TTPO-
BAnua av @TacouV aTayOveEG UYpoU WUKTIKOU PECOU OTO CUMTTIECTH. Eival
KATGAANAOI Kai yia EQapPoyEG XaUNAWY BEPUOKPATIWV.

ATUOG TTOU CUMTTIECETOI

A6 avappognon Mpog katdBAIwn

Zxnua 6.7 Apxn Asitoupyiag KOXAIOLOP@OU CUUTTIEDT

O1 otreiposldeig cuptieoTéG (TUTTOU Scroll) atroteAouvTal atrd dUo OTTEl-
poeIdr eAaTApIa (OTTEIPES) TTPOCAPHOCHEVA TO éva PECO OTO GAAO (ZXNMO
6.8). H pia atré 116 oTreipeg ival aTaBepr|, evw N GAAN KIVEITAI EKKEVTPA PECT

) Egaywyn
Oupa
egaywyng
Eicaywyn Eloaywyn
ZT(xe'apr’] Kivoupevn
oTrEipa oTreipa

Zxnua 6.8 Apxn Asitoupyiag orreipogidoUs GUUTTIEDTH
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otn otabepn. 'ETol1, dnuioupyouvTtal BUAOKEG HECO GTOUG OTTOIOUG EYKAW[I-
CeTal 0 OTPOG TOU WUKTIKOU PECOU, CUPTTIECETAI KOI OONYEITAI TTPOG TO KEVTPO
TwV OUO OTTEIPWYV, OTTOU €ival n £€€000G TTPOG TO CUUTTUKVWTH. O1 OTTEIPOEIDEIG
CUMTTIECTEG CUVAVTWVTAI KUPIWG O€ HOVADES KAIMATIOPOU PIKPAG Kal Jéong
10XUO0G.

Eikéva 6.8 21reipo€idrig OUUTTIEGTAS T TOuN

Mia GAAN S1IGKPION TWV CUUTTIECTWY €ival avdAoya ME TOV TPOTTO TTOU
TTaipvouv Kivnon Kal To TT600 TPOOoITO ival TO EOWTEPIKO TOuG. Ala-
Kpivoupe AoITTOV TOUG £PUNTIKOUG GUUTTIECTEG, TOUG NUIEPUNTIKOUG KAl TOUG
avoIxToUuG.

2TOUG EPMUNTIKOUG 1 KAEIOTOU TUTTOU CUMTTIECTEG, O GUUTTIEDTHG KAl O NAE-
KTpokIvnTAPAg BpiokovTal oTo idlo aTeyavé kéEAu@og (EIK.6.9). EToug oupuTtr-
€0TEG AUTOUG N MOaAvATNTA dIAPPOAG WUKTIKOU PECOU TTPOG TO TTEPIBAAAOV
eival ehaxioTtn. Etmiong €xouv, oe oxéon pe Toug GAAoOUG TUTTOUG, HIKPOTEPO
OYKO Kal BApog, MIKPOTEPO KOOTOG Kal PIKPOTEPO BOpUBO Kal Kpadaououg
KATA TN Agitoupyia Toug. To pelovEKTNUA TOug eival 0TI KABE ECWTEPIKOG EAeY-
X0g givar aduvarog. MNa va emdiopBwbei katroia BAGRN, Ba TTpETTEl va KOTTE
TO METAAAIKO TTEPIBANUA TOu cupTTiETH. Opwg, To KOOTOG AUTAG TNG EpYaaiog
ouyVva EeTTepva TO KOOTOG AVTIKATACTACNG.
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Eikova 6.9 Epuntikdg oUuuTTiEGTAS

>TOUG NMIEPHNTIKOUG N NUIKAEIOTOU TUTTOU CUMTTIECTEG, O NAEKTPOKIVNTA-
pag gival TOTToBETNPEVOG O €10IKO XWPO, O OTT0I0G PPIiCKETAI JECO OTO XUTO
owpa TTou TEPIBAAAEl NAekTpoKIvNTAPa Kal cupTrieoTn (Eik. 6.10). H TrepI-
OTPEPOPEVN ATPOKTOG TOU GUUTTIEDTH €ival 0TaBEPA cuvdepEvn PE Tov dgova
TOU NAeKTPOKIVNTAPQ Kal €701 &gV UTTAPYOUV TTpoBARuaTa eubBuypduuiong. Ta
TEPICOOTEPA ECAPTAMATA AUTOU TOU TUTTOU GUUTTIECTH €ival TTpoaitd. Mrro-
pei, dnAadn, va avoixbei To TTEPIBANUA Kal va ETTICKEUOAATOUV ] VA QVTIKOTA-
oTaBoulv diagopa e¢aptiuaTa. O NUIEPUNTIKOI CUNTTIECTEG BpioKouV gupeia
XPron o€ peoaiou PeyEBOUG WUKTIKEG EYKATAOTACEIG ETTAYYEAUATIKOU TUTTOU
KOl 0€ JIKPEG EYKATOOTAOEIG BIOUNXAVIKAG WUENG.

Eikova 6.10 Huiepuntik6¢ oUUTTIECTAS
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O1 oupTTIETTEG avolXToU TUTTOU XPNoIPoTroIenkav TTaAIdTEpa o€ OAOUG
TOUG TUTTOUG WUKTIKWYV EYKATOOTACEWY. ZIUEPA N XPON TOUG £XEI TTEPIOPI-
OTEl ONUAVTIKA. 2TOUG GUUTTIEGTEG AVOIXTOU TUTTOU, O NAEKTPOKIVNTHPAG TTOU
KIVEI TO OUMTTIEDTA BpiokeTal £EW aTTO TO KUPIO WA TOU GUUTTIECTH. H TTEPI-
OTPEPOUEVN ATPAKTOG TOU GUUTTIEDTH) SIATTEPVA TO OTEYAVO TTEPIBANUA yia va
ouvdebei pe Tov nAekTpokivnTApa. H B€on, oTnv oTroia n ATpakTog dIatrepva
1O TrEPIBANUA, TTapoucidlel TTPORANUA OTEYAVOTNTAG.

SUUTTIECTAG

Tpoxahia

Eikéva 6.11 Zuutmieotri¢ avoixToU TUTTOU GTOV OTT0i0 N uETGdoaN
Kivnong yiverar ye iuavra

ZXETIKA JE TOUG NAEKTPOKIVNTAPES TWV CUUTTIECTWV WUENG, 6a udbeTe TTe-
pIocoTEPQ OTO PABNua HAekTpoAoyia-Aurtouariouoi Tng idiag Tééng.

6.3.3 ZUMTTUKVWTAG

O oKOTT6G TOU CUUTTUKVWTH TNG WUKTIKAG EYKATACTAONG €ival VO JETATPETTEI
TOV UTTEPBEPPO aTud, TTou TTapaAauBdvel atmd TNV £€€000 TOU CUUTTIEDTH, O€
UYPO WUKTIKO WOTE VA ETTAVOAAUPBAVETAI O WUKTIKOG KUKAOG. M'vwpilouue atrod
Ta TEPi PETATPOTTAG PAong (KepdAaio 4) 6T 6Tav £€XOUUE UypoTToinon (ou-
MTTUKVWON) aTPoU To WUKTIKG YETO aTToRAAAEl BepudTnTa. O CUPTIUKVWTHG
AoITTOV aTroppiTITEl BEPPOTNTA TTPOG TO TTEPIBAAAOV. H atToppITTTOuevn Bep-
MIKE 100G 1000Tal PE TO ABPOICPO TNG WUKTIKAG 10XU0G Kal TNG 10XU0G Tou
ouuTTIEDTH (BUunBeiTe TO ZXNUa 5.5).

270 CUUTTUKVWTH EICEPXETAI UTTEPBEPHOG ATHOG KAl EEEPXETAI UTTOYUKTO
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uypo. H Bepudtnta mmou atroBAAAeTal TTPOG TO TTEPIBAANOV UECW TOU CUMTIU-
KVWTA aTToTeAgiTal atrd Tpia pépn, OTTwG éxoude avaAuoel atnv § 4.4 kai To Zx.
4.3: Tn BepudTNTa UTTEPBEPPAVONG (VIO TN HETATPOTTH) TOU UTTEPBEPUOU aTUOU O€
KOpeauEVo), TN AavBdavouaa BepudTnTa GUUTTUKVWONG Kail Tn BepudTnTa UTTO-
Wuéng (yia Tn METOTPOTTA TOU KOPETHEVOU UYPOU O€ UTTOWUKTO UYPO).

To TepIBAAAOV TTPOG TO OTTOIO ATTOPPITITETAI N BEPUATNTA €ival EITE O ATUO-
OQAIPIKOG AEPAG, €ITE KATTOIO PEUNA VEPOU, €iTE CUVOUAONOG aEpa TTEPIBAA-
AovTOG Kal vepoU TTou e€aTuideTal. AvaAoya AOITTOV e TO TTEPIBAAAOV TTPOG TO
OTTOI0 ATTOPPITITETAI N BEPUATATA TWV CUUTTUKVWTWY, QUTOI KATATACGCOVTAI
O€ TPEIG YEVIKEG KOTNYOPIEG:

® AepPOWUKTOI CUUTTUKVWTEG
® YOPOWUKTOI CUUTTUKVWTEG
® E&aTuIoTIKOI CUPTTUKVWTEG () CUUTTUKVWTEG EEATUIONG VEPOU).

210 ZxAMa 6.9 BAETTOUPE £vav AEPOWUKTO CUMTTUKVWTH. AIOKPIVOUPE
OWANVWOEIG HECT OTIG OTTOIEG KUKAOQOPEI TO WUKTIKG PJECO Kal TITEPUYIA, TA
oTToia augdvouv TNV eMIQAVEIa CUVOAAAYAS WUKTIKOU HECOU - TTEPIBAAAOVTOG
€TO1 WOTE va yiveTal TTo €UKOAa N atrofoAr BepudtnTag.

>wAAvag
Mreplyio

ZxnMa 6.9 AcpOWUKTOG SUUTTUKVWTAS

O1 agpOWUKTOI CUPTTUKVWTEG XwpidovTal o€ U0 KATNYOPIES: TOUG CUUTTU-
KVWTEG PUOIKAG KUKAOQOPIaG aépa Kal TOUG CUNTTUKVWTEG BeBIaouévng
i €§avayKaoMEéVNG KUKAOQOPIOG aépa. ZTOUG CUPTTUKVWTEG TNG BeUTEPNG
KaTNyopiag, N KukAogopia Tou aépa utroonBeital ge avepioTApa, OTTWG aTNV
Eikéva 6.12.
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Eikova 6.12 YUKTIK) OUOKEUN UIKPAS ETTAYYEALQTIKAS IOVAOAS UE CUUTTUKVWTN
eéavaykaouévng KUKAopopiag kai EpunTIKO GUUTTIECTH

21nv Eikéva 6.13 BAETTOUNE £va XOPAKTNPIOTIKO TUTTO USPOWYUKTOU CU-
MTTUKVWTH.

Eikéva 6.13 YOpOWUKTOSC OCUUTTUKVWTHS KEAUQOUSG-OWANRVWY

O T10TT0G QUTOG OvopdadeTal KeEAU@oUg-ocwARVWY. Méoa oTov KUAIVOPO
TToU BAETTOUNE UTTAPXOUV CWANVWCEIG, OTTOU KUKAOQOPEI VEPO Kal YUpw aTTd
QUTEG UTTAPXOUV ATHOI TOU WUKTIKOU PECOU, Ol OTToiol oTadIaKd uypoTrolou-
vTal.

‘Evag GAAOG TUTTOG UBPOWUKTOU CUUTTUKVWTH €ival JE OJoa§oVIKOUG
OWANVEG. 2TNV TTI0 OTTA TOU Jop@n £xEl BUO OUOALOVIKOUG CWANVESG HETQ
OTOUG OTT0ioUG PEOUV AVTIPPOTTA (KAT AVTIPPOH) TO WUKTIKO PECO KAl TO
vEPO. Z€ PEYOAUTEPO PEYEDBN CUUTTUKVWTWY YiveTal OUVOUAO UGG TTEPICTO-
TEPWV TTAPAAANAWY CWARVWY. TETOIOUG CUPTTUKVWTEG PBAETTOUME OTNV EI-
Kova 6.14:
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Eikova 6.14 Ouoaéovikoi CUUTTUKVWTES Eikéva 6.15

>tnv Eikéva 6.15 BAETTOUpE OpoagoviKO CUPTIUKVWTN o€ Tour. Méoa o€
KaBéva atrd Toug CWANVEG TNG OECUNG KUKAOPOPEI TO WUKTIKO PECO, EVW N
Oéoun TrepippéETal aTrd TO vEPS WUENG.

[S10iTEPN KATNYOPIO CUUTTUKVWTWY ATTOTEAOUV OI AEyOUEVOI ESATHIOTIKOI
OUUTTUKVWTEG 1 OUUTTUKVWTEG €§ATHIONG veEPOU. OI CUUTTUKVWTEG QUTOl
aTroTEAOUV OUVOUOGNO agPOWUKTOU KAl UOPOWUKTOU GUUTTUKVWTH. ZTO ZXI)-
pa 6.10 BAETTOUPE TTWG AsITOUPYED Evag TETOI0G CUNTTUKVWTAG.

E€aywyn aépa

Eicodog
WUKTIKOU

SUPTTUKVWTAG
‘E€0d0¢g
WUKTIKOU

Eicaywyn aépa >uoTnua
avaTTAfpwaong

AvepioThpag vEpol

AvTAia

Zxnua 6.10 Apxn Asitoupyiag e€aTuioTIKOU CUUTTUKVWTA
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To WUKTIKO KUKAOQOpEi o€ CwAAVWoN HECA OTO GUPTTUKVWTH. MNavw atrd
N CWAAVWGN €PXETAI TO VEPO WUENG To oTroio wekdadleTal. MapdAAnAa, €éxou-
ME €va avodIko peUa aépa TToU TTPOKAAEiTal atréd aveuioThipa. To pelpa aépa
BonBd éva piIkpd TT0000TS TOu VEPOU va e€aTuioTel. Mvwpiloupe 6T KATA TV
aAAayn} @aong Tou vepoU o€ udpaTud ammoppoPaTal £va PeydAo TToood Bep-
potTNTaG. 2 autd oTtnpileTal n Asitoupyia Tou €EATUIOTIKOU GUUTTUKVWTH. H
améppIYn BepPOTNTAG ATTO TO WUKTIKG PECO YiveETal KUPIWG TTPOG TN HAda
€keivn Tou vepou, n otroia €aTyieTal. Evvoeital 6TI 0TO GUPTTUKVWTH auToU
TOU TUTTOU Ba TTPETTEI va UTTAPXEI MEPIMVA WDOTE VA GUPTTANPWVETAI N TTOCO-
TNTA vEPOU Kal auTO EAEYXETAI ATTO CUCTNUA TTAWTAPA, OTTWG QAIVETAlI OTO
>xNua 6.10

Mopyor wougng

To vepPO TWV USPOWUKTWYV CUUTTUKVWTWYV XPEIAleTal va WuxOei yia va utro-
péoel va EavaxpnaoiuoTroinbei OTO CUPTIUKVWTH. AUTO €TTITEAEITAI O€E €IDIKN
d1dragn mou ovouddleTal TTOPYog Yuéng. To vepd UeTa TN diEAeUor Tou aTTo
TO CUMTTUKVWTI 0dnyeiTal ogTov TTUpyo Wugng, 6TTou WekAZeTal TTPOG Ta KATW
Kal £EpXETAI O€ €TTAQNA PE avodIké pelpa agpa (ZxAua 6.11). 'Eva pikpd Tooo-
OTO TOU vEPOU €aTHiCeTal Kal €EEPXETAI WG UDPATHUOG Padi Je Tov aépa atrd To
mavw PEPOG Tou TTUpyou. Ekei atnpideTal n 16éa Tou TTUpyou Yugns. To HIkpo
o006 vEPOU TTOU e§aTMiI{eTAl ATTOPPOPA BEPUOTNTA IKAVE VIO VO YUEEI
TO UTTOAOITTO VEPOS. 70 TTAVW HPEPOG UTTAPYXOUV CUYKPATNTAPES (TTAYIOEG)
OTAYOVWY £TO1 WWOTE VO PNV TTAPACUPEI O AEPAG KAl OTAYOVEG vepoU. ETTeIdn
MEPOG TOU vepOU e€aTpileTal, TTPETTEI GTOV TTUPYO WUENG va yiveTal avatrAi-
pwan Tou Xauévou vepoU. AuTtd puBuileTal ue Baan Tn oTABUN TOu vePOU OTO
KATW PEPOG, N OTToia EAEYXETAI E TTAWTAPA (PAOTED).
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E€aywyn aépa

Avepiotipag

Eioodog WekaoTrpeg vepou
vepou

& Z

3 B

["a)

ZUOTNHG avaTTARPWAONS VEPOU Eicaywyn
agpa

‘E€0d0g
Nepou

Zxnua 6.11 Apxn Asiroupyiag Tou mUpyou wuéng

Yméapyouv TUpyol Yugng GUOIKNG KUKAOPOPIag aspa (XwpPig aveRIoTAPEG)
Kal TTUpyol Yugng e€avaykaopuEvng KUKAOQopiag agpa, OTTwg auTtdg TToU @ai-
veTal aTo ZxAua 6.11. O1 mipyol wugng TomobeTouvTal cuvABwS aTnVv Tapd-
TOO TOU KTIpiou. XTnv EIkOva 6.16 BAETTOUNE Eva CUYKPOTNUA TTUPYWV WUEgNg

eCavaykaouévng KUKAoQopiag agpa.

Eikova 6.16 Juykpornua mipywv woéng

6.3.4 EkTOVWTIKEG SIATAEIG TOU YUKTIKOU HECOU

O1wg £xe1 avaAuBei Katd Tnv TepIypagr Tou KUKAOU WYUENG, TO WUKTIKO PECO,
TTOU UYPOTTOIEITAI OTO CUMTTUKVWTH, TTPETTEl VA TTEPACEI ATTO TO EKTOVWTIKO



164 Wy=H — KAIMATIEMOS

péoo (i didragn oTpayyahiopou Trieong), woTe apou uttoPRIBACTEl N TTiEar
TOU, VO ETTIOTPEWEI GTO CGTOIXEIO ATUOTTOINONG Kal va Eavayivel atpog. H did-
Tagn oTpayyoAIopou £xel OITTAR ATTOOTOANR:

a) va utroBIfddel Tnv Trieon ToUu peucToU OTa ETTITTEdA TNG XAUNANG
TTAeUPAG TNG EyKATAOTOONG.

B) va puBuigel TNV TTapoxn HAgag Tou WUKTIKOU HECOU OTTO TO GUUTTU-
KVWTI TTPOG TO GTOIXEIO ATUOTTOINGNG.

Me Tn pUBuion TnG TTapoxNS HAZag aTToPEUYETAI N CUCCWPEUCT WUKTIKOU
Méoou oTn XaunAn A otnv uwnAf TTAcupd Tng eykardoTtaong. Av n didTa-
&n oTpayyaAiopou £xel TTapox MAJag PIKPOTEPN OTTO EKEIVN TOU CUUTTIEDTH,
TOTE TO WUKTIKO PECO CUYKEVTPWVETAI OTNV TTEPIOXN UWNANG TTiEonG. AvTiBE-
TWG, AV N TTapoxn WAadag Tou WUKTIKOU pégou aTn didTagn oTpayyaAiguou
gival heyaAUTepn aTTO TNV QVTIOTOIXN OTO CUMPTTIEDTH], TOTE TO WUKTIKO WECO
OUYKEVTPWVETAI OTNV TTEPIOKT XAUNANG TTieang.

Etreidni o1 méoeig Asitoupyiag Tng eykatdoTtaong peTapaAlovTal avaloya
ME TNV €TTOXM TOU £€TOUG KAl PE TO WUKTIKO QOPTIO TToU UTTApPXEl KABE Qopd, n
TTapoxr TnG dIdTagng oTpayyaAiopoU TTPETTEl VA TIPOCAPUOLETAl OTIG AVAYKES
TNG EYKATAOTAONG TTOU €ival JETARANTEG.

Ta 1Mo ouvnBIopéva eKTOVWTIKA pé€oa gival Ta €ENG:

H melooTatikr) BaABida

H BepuoaoTaTikr ekTovwTikr BaABida (©.E.B.)

)
°
® H BepuonAekTpIKA 1) BepuonAekTpoVviKh BaABida
® H ekTOovWTIKA BaABida pe TTAWTAPO OTN XaUNAr TTAsupd
® H ekTOoVWTIKA BaABida pe TTAWTAPO OTNV UWNAR TTAEUpd

® O TpIX0EIdNG CWANVOG.

Oa doupe aTn Cuvéxela TNV apxn AsImoupyiag KaBeuIdg atd auTég TIG
OTPaYYOAIOTIKEG OIATAEEIG.

H melooTatiki BaABida

> KOTTOG TNG TMECOOTATIKAG I TIPECOOTATIKAG I QUTOMOTNG EKTOVWTIKAG BaA-
Bidag eival va kpatd otabepn TNV TTieon oTov €COTUIOTA. ZAPEPA, N PUBJI-
on auTh Bewpeital KATWTEPN aTTd GAAOUG TPOTTOUG PUBUIONG TNG TTOCOTNTAG
PONG TOU WUKTIKOU, yI' auTtd n TmefooTaTikn BaABida Teivel va avTikataoTabei
KaI OTIG MIKPEG OKOPO EYKATAOTATEIG aTTd BepUOOTOTIKEG BAABIOEG.
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210 Z¥APa 6.12 @aivovtal Ta KUpIa pEPN aAAG Kal N apxn Asitoupyiag Tng
melooTATIKAG BAABidag.

Zxnua 6.12 Apxn Asitoupyiag mie{oorarikns BaABidag

Otav n Trieon péoa oTov €€aTUIOTA PEYOAMWVEL, aoKeiTal oTn PEPRPavn
Quvapn hJeyaAUTePN aTTO QUTH TTOU OOKEI TO EAATAPIO. AUTO €XEI WG ATTOTEAE-
OO VO PETAKIVEITAI TTPOG TA TTAVW TO OTEAEXOG TNG BaABidag kai n BaABida
Va KAEIVEI TTEPICOOTEPO, PEIWVOVTAG £TCI TNV TTAPOXH TOU WUKTIKOU péoou. To
QVTiIOTPOQO YIVETAI OTNV TTEPITITWON TTOU N TTieon Péoa oTov eEATUIOTH €ival
XaunAR. H TpoévTtacn Tou eAatnpiou PTropei va puBuIoTEl PE TOV KOXAia TTou
BpiokeTal 01O £TTAVW PEPOG. AUTO onpaivel 611, éTav To atraitolv ol ouven-
KEG, MTTOPOUME va aufnooupe Tnv Trieon Aeiroupyiag Tou €€aTuIoT (OTPE-
@ovTag Tov KoyAia de€l6aTpo®a) A avTioTpo®a va EAATTWOOUNE TNV TTiEON
A€ITOUpYiag Tou €EATUIOTH.

‘Eva pelovékTnua trou €xouv ol edooTaTikéG BaABideg ival 611, éTav oTa-
MOTACElI O CUMTTIEQTAG, KOBWG N TTiecn oTov €€ATUIOTA €ival HeydaAn, n BaA-
Bida mTapapével kKAeloTr. 'ETol, 6Tav Eavapxioel o CUPTTIECTAG, N TTiEon oTnv
uwnAn TTAEUPA TNG WUKTIKAG EYKATACTOONG €ival HEYAAN KAl O GUUTTIECTNG
Eekivd, OTTWG Aépe, Ye duopeveig ouvBnkeg avTiOAiwpng. To TTPSRANUa auTd
avTiueTwTiCeTal O TTOAAEG BAABIDEG e TOV €EAG TPOTTO: GTNV £0pa TNG BAA-
Bidag utrdpyel pia eykoTrr, OTTwG dOeixvel To ZXAUA 6.13:
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BaABida

‘Edpa

Eykotrn

Zxnua 6.13 Eykorr yia 1o «éeB0uacuax tng mieong o€ miedoorarikn LaALida

H eykotri aut e€ao@alilel T0 «E€BUPaoua» TNG UWNANG TTieong OTav n
BaABida eival kKAeIOTH, evw gival TOOO WIKPN TTou Ogv eTTnNEeddel Tn PaABida
OTNV KAVoVIKH AgIToupyia Tng.

OeppooTaTIKi EKTOVWTIKN BaABida (O.E.B.)

H BaABida auth TotrobeTeiTal TTpIv aTTd TNV €i0000 TOU ATUOTTOINTH Kal pub-
MiCel Tnv TTapoxn padag, €MIOIWKOVTAG va KpaTd aTabepn utrepBépuavan
otov aTpotroinT. Ag doUuue OUwWS TTPWTA TI ovoudloupe utrePBEépuavon
TOU QTPOTTOINTA: €ival N diagopd avaueca oTn BepPoKPATia TTOU ETTIKPATEI
oTnv €€000 TOU ATUOTTOINTA KAl TN BEpUOoKpaTia KATwW Aatrd TNV OTroida £yIVe
N QTUOTTOINGN TOU WUKTIKOU péoou. MNaTi auTéG o1 Beppokpaaies diagEpouy;
AI6TI TTOAU OUXVA N ATPOTTOINGN TOU WUKTIKOU €x€l OAOKANPwWOE TTpIv atrd
TNV £€€000 TOU OTOIXEIOU ATPOTTOINGNG. ATTO TO ONuEio autd £€wg TNV £€€000
TOU OTOIXEiOU ATPOTTOINONG, O ATPOG uTTEPBEpPaiveTal. AuTd pag Seixvel Kal
TO ZxNHa 6.14.
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Zxnua 6.14 Yepbépuavan arov aryormointy

H arpotroinon yivetal o€ Bgpuokpaaia -5 °C. AuTh gival kai n Beppokpaaia
og 6An Tn dIGPKEID TNG ATPOTTOINONG, N OTToid OAOKANPWVETAI OTO onuEio A.
ATTO TO onpeio A €wg Tnv €000 TOU ATUOTTOINTH, O ATPOG UTTEPBEPUaivETaI KAl
n Bepuokpaacia Tou yivetal 1 °C. H utrepBEéppavaon Aoimrév eivar: 1 °C - (-5 °C)
=6 °C.

MNa va kpaTiétal otaBepn n utrepBEpuavon, N ©.E.B. Ba TTpéTrel, ue KaTtaA-
AnAoO oUCTNPO QUTOPATOU EAEYXOU, VA AVOiyEl TTEPIGOOTEPO OTAV N UTTEPBEP-
pavon PEYOAWVEL Kal va KAEIVEl TTEPIOCCOTEPO OTAV N UTTEPBEPUAVON MIKPQ-
vel. Mg auTé Tov TPOTTO TTETUXAIVEN TO €EAG:

® peydAn uttepBEpuavan onuaivel 0TI N ATPOTTIOINGN TEAEIWVEI VWPIG
MECQ OTO GTOIXEIO ATPOTIOINONG KAl TO UTTOAOITTIO OTOIXEIO ATHO-
TToinong pével «ateyvor. Tote n O.E.B. mpétrel va avoitel mepio-
OOTEPO YIO VO TTEPATEl HEYOAUTEPN TTOCOTNTA WUKTIKOU, OTTOTE N
arpotroinon Ba TeAEIWVE TTI0 TTEPA (TTIO KOVTA 0TV £€000 TOU £€0-
TMIOTRA). 'ETOI1, N uTrepBEpuavan Teivel va ETIOTPEWYEI GTNV TTPOKA-
Bopiopévn TIUA TNG.

® puikpn utrepBEppavon onuaiver 6Tl n aTPOTToIiNGN TEAEIWVEI TTOAU
KovTa aTnVv £€060 Tou oToIXEiou aTpoTroinong. H ©.E.B. mpétel va
KAgioel Aiyo yia va peiwBei n TTapoxr] WUKTIKOU TTPOG TOV ATPOTTOIN-
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. TéTE n aryoTroinan Ba TEAEIWOEl EvwPITEPA Kal N UTTEPBEpUavon Ba
Teivel va aveBei oTnv TTpokabopiouévn TIUA TNG.

Ma va TeTuxel 0Aa Ta TTapaTdvw, n ©.E.B. Ba mpétmel pwTta atr’ 6Aa va
KEVNUEPWVETAI» OTTO KATTOIO QIoBNTAPIO yia Tn BeppoKpacia TTou ETTIKPA-
Tei oTNV €€000 TOU €CaTUIOTH. AuTO YiveTal Je TO BOABS (TToUpo). O BoABoG
(ZxApa 6.15) otepewveral oTo cwARva €£6d0U aTrd Tov e€aTuioTh. ‘Exel yéoa
TOU €va WUKTIKO PEUCTO (TTOU PTTOPEI va gival Kal S1aQopeTIKG atrd auTd Tng
povadag). O BoABOG eTIKOIVWVEI PE Eva CWANVAKI PE TO TTAVW HEPOG TNG
O.E.B. AuTh £xgI pia pePPBpavn TTou oTO TTAVW PEPOG TNG ETTIOPA N TTiEGN TOU
WUKTIKOU peuoToU Tou BoABoU (Zxnpa 6.15). Otav n Bepuokpaaia atn 6€on
ToU BoABouU aveBaivel (Zxnpa 6.15, de€IA), n TTieon TTOU aoKeiTal oTn HEUPPAE-
vn €ival peyaAuTepn.

>WwAAvag avappoPnong

ATpog

Yypo

Zxnua 6.15 BoABog ©.E.B. kai emikoivwvia tou ue 1n BaABida.
ApiaTrepd o BoABOg eivar wuxpdTePOS Kal Oe€IG BOspOTELOS

Katw atd 1n peuBpdvn €mdpolv n Trieon TTou €TTIKPATEI OTNV €i0000
Tou gToIXgiou aTpotoinang (n p,, OTTwg deixvel To Zxua 6.16) kai n Triean
evog ehamnpiou (n p,). To eAatrpio auTo eival og TETola BEON WOTE VA £XOUE
TNV emMOIWKOUEVN UTTEPBEPUavET. MepioTpéPovTag deEIGOTPOPA TOV KOXAIQ,
OAAGOUNE TNV TTPOEVTACT) OTO €AATHPIO, OTTOTE PJEYOAWVOUNE TNV UTTEPBEP-
pavor). AvtioTpo@a (apioTepOOTPOPQ), HEIWVOUUE TNV UTTEPOEPUAVON.
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Zxnua 6.16 Apxn Asitoupyiag tng BepuooTartikng EKTOVWIIKAS BaABidag
ESwrepikn e§icwon ticong

Zuxva, otav wg oTpayyaAioTIkr) didTagn xpnoiyotroisital ©.E.B., Tpétrel va
TIAPOUME UTTOWN PAg TO TTPORANMA TNG TTITWONG TTiEONG HEOQ OTOV EEOTUIOTH.
T onuaivel autd; To WYUKTIKG PEUOTO, KABWG péel HECA OTOUG CWAAVEG TOU
€COTUIOTN, €x€l aTTWAEIEG TTiEONG. BpiokOuaoTe Opwg o€ aAAayn ¢aong Kai
N TTWaon TTieong ouvodeleTal e TITWAON TNG Bepuokpaciag arpotroinong. H
aTpoTtToinan, ®nAadr, cuveyietal o XaunAoTepn Beppokpaaia. Autd pog Oei-
XVEI Kal To ZxAua 6.17.

Zxnua 6.17 rwon micong kai Bepuokpaadiag aruoTroinong aTov aTUoToINTh
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H aTtpoTtroinon, otnv €icodo Tou oToIXEioU ATPOTTOINONG, YiVETAI OTOUG
-5°C. Kabwg opwg €xoupe TTwaon Tieong, aAAadlel kal n Bepuokpaacia
atyotroinong. ‘Etol, n Bepuokpacia oto T€AOG TNG atyoTroinong eivail fon
-9 °C. AkoAouBei uttepBépuavan Tou athou éwg Tn B€on TTou gival o BoA-
Bog, 6mou n Bepuokpacia yivetar 1 °C. ZTnv TTEPITTTWON AUTA, N UTTEP-
Bépupavaon eivar 10 °C {= 1- (-9)}. H ©.E.B. 6pwg 6a dpdacel cav va eixa-
pe utrepBépuavon 6 °C {= 1- (-5)}. Na va katavorjcoupe yiati cuppaivel
auTo, ag Buunboulpe TToleg TTIECEIG ETTEVEPYOUV OTN PEPPBPAvn TG ©.E.B.
(£x.6.16): éxoupe OTO €MAVW PEPOG TNV TTiECN TOU WUKTIKOU TTOU €ival
péoa ato BoABS kal aTrd To KATW PEPOG TNV TTiEan AOyw TNG TTPOEVTACNG
TOU gAaTNpPiou KAl TNV TTiE0n TOU aToIXEiou aTPoTToinong. AuTr n TeAeuTaia
OMWG €ival n TTieon TTOU ETTIKPATEI OTNV €i0000 TOU OTOIXEIOU ATUOTTOIN-
ong. 1o Tapddelyud pag, Ba eival n ieon KOPEGPOU TTOU AVTIOTOIXEI OTN
Bepuokpaaia -5 °C yia TO CUYKEKPIPEVO WUKTIKO peuaTo. Apa, n ©.E.B.
0ev «avTIAauBAveTa» av getd akoAouBei TTTwaon Trieong kai dpa oav va
g€xoupe utrepBépuavaon 6 °C.

To TPOBANUa avTigeTWTTIZETaI AV OTO KATW PEPOG TNG MEPPPAVNG, avTi
TNG TTiEONG TTOU ETTIKPATEI TNV €I0000 TOU €CATUIOTH, ETTEVEPYEI N TTiEGN TTOU
ETMIKPaATE OTNV £6000 TOU €€aTUIOTA. AUTO KAVEI O AeyOUEVOG EEWTEPIKOG
e§lowTng Ticong. MNpokeiTal yia éva CwAARva, otroiog auvdéel TNV €000 ToU
eCaTpIoT PE €181k uttodoXH TNG BeppooTaTikiAg BaABidag. 'ETol, o utrépBep-
MOG aTPOG TNG €E600U TOU EEATUIOTH ETTIKOIVWVEI PE TO KATW PEPOG TNG MEM-
Bpavng. O owARvag autédg Eekiva tepi Ta 15 cm petd 10 BoABS TG ©.E.B. To
2XAMa 6.18 pag deixvel TTAApwWG TN cuvdecpoAoyia.
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Zxnua 6.18 Ospuoartarikiy Ektovwriki BaABida ue eéwrepikd e€ilowrtn micong

OepponAekTpIkn | BepponAekTpoviki BaABida

H BaABida auTtr £xel TTapouola apxn Asitoupyiag pe Tn ©.E.B. Z1n BepponAe-
KTPIKA BaABida Ouwg, N HETPNON TNG Beppokpaaiag Tou utrépBepUOU aTuou
oTtnv ££0do Tou e€aTpioTh O¢ yiveTal he TN Xprion BoABoU aAAG pE NAEKTPIKO
TPOTTO, N € €VTOAN yia TO Avolyua A T0 KAgioIuo TG BaARidag diverarl Pe nAe-
KTPIKO GHMQ.

To aio®ntrpio Beppokpaciag eival éva BgppioTop (dnAadr| évag nuiayw-
yog oTov otroio, avTiBeTa pe O,TI cuhPaivel oTa TTEPICCOTEPA UAIKG, N avTi-
oTaon PIKpaivel otav peyaAwvel n Beppokpacia). H BepuonAexTpiki BaABida
EXEl OTO ETTAVW PEPOG TNG £va BIPETAAAIKO EAaopa, TO OTTOI0 PEPEI Eva NAE-
KTPIKO TUAIyPa TTOou BiappEeTal atrd NAEKTPIKG peupa. Ooo peyaAlTepn ivai n
€vTaon Tou pelPaTOG, TOOO MO Ce0TO dlatnpeital To dINETAAAIKS EAaoua Kal
avoiyel n BaABida woTe va TTeEPATEl TTEPICOOTEPO WUKTIKO PETO.
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EkTovwTikA BaABida pe TTAWTAPA OTN XaunAn TTAeupd

H BaABida autr €mdIWKEl va KpaTd aTabepn TNV TTOOOTNTA TOU UypoU Wu-
KTIKOU pgéoOU OTOV €€aTUIOTH. Avoiyel TTEPICCOTEPO OTAV N OTAOUN Tou uypou
WUKTIKOU KaTeRaivel, evw KAgivel TTEPICTOTEPO OTAV avefRaivel N oTABUN Tou
uypoU WuKTIKOU. To avolyua kai 1o KAgiolpgo NG BaABidag yivetal pye mn Bon-
Beia ouoTAPATOG TTAWTAPA.

EkTovwTikA BaABida pe TAWTAPA 0TV UPNAR TTAEUpd

H BaABida auTtr TOTTOBETEITAI OTO CUYKPOTNUA CUUTTUKVWTA-OUAAEKTN KOl
£X€EI OKOTTO va KpaTd oTaBEPH TRV TTOOOTNTA TOU UYPOU WUKTIKOU OTO GUUTTU-
KVWTHA.

OT1av £xel CUPTTUKVWOET peydAn TT000TNTA WUKTIKOU, N OTABUN avePaivel
Kal n BaABida, pe Tn Bonbeia evdg CUCTAUATOS PE TTAWTAPA, AVOiyEl TTEPIO-
O4TEPO ETMTPETTOVTAG OTO WUKTIKO va TTAEI OTO OTOIXEIO aTPoTToiNONG (XXMa
6.19). AvtiBeTa, n BaABida kAcivel TTEPICOOTEPO, OTAV N OTABUN TOU WUKTIKOU
OTO OUMTTUKVWTH XAMNAWVEL.

Eiocodog

MAwTApag

‘Edpa kai

Efo80c BaABida

Zxnua 6.19 Exkrovwrikn BaABida ue mAwrnpa atnv uwnAn mAsupd
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O TpIx0€Idg CWARVag

Eival 1o 10 a1TAd EKTOVWTIKO WECO Kal XPNOIKOTTOIETal TTApa TTOAU OTa Ol-
KIOKG WUYEia Kal TIG MIKPEG KAIMATIOTIKEG povadeg. Mvwpiloupe OTI N TTieon
EVOG pEUOTOU TTEQTEI AOYW TPIBWYV, KABWGS auTtd péel éoa o€ £va owAAva.
AU0 a11é TOUuG TTAPAYOVTEG TTOU £TTNPEAOUV QUTA TNV TITWON TTiECNG €ivail
OIAPETPOG TOU CWARVA KAl TO PAKOG TOU.

O 1pixo€IdNg cival évag cwAnvag peydAou JAKOUG Kal MIKPAG S1apéTpou
(Eikova 6.17). 'ETo1 e€a0@aAiCel TNV aTTaIToUPEVn TITWon TTiEaNG.

Eikova 6.17 Tpixoeidng owAnvag

O TpI1X0€I0NG TWANVAG OE OIOBETEI QUTOPATO PNXAVICHSO pUBUIONG TNG TTa-
POXNAS WUKTIKOU Péoou. I auTd, 0 CwAARvVAG TTPETTEI va £XEI ETTIAEYET PE TTPO-
O0XN VIO CUYKEKPIYEVN EyKATACTOON.

6.3.5 Aoc@aAioTIKEG KOl pUBMIOTIKEG BIATAEIG

EKTOG 17O TIG CUOKEUEG TTOU XPNOIYOTTOIOUVTAI OTA TECOEPA KUPIA YEPN TOU
WUKTIKOU KUKAWUOTOG, UTTAPXOUV Kal GAAEG OUOKEUEG KOl PNXAvIOUoi oTa
WUKTIKA KUKAwpaTa. KAatroleg atrd TIG OUOKEUEG AUTEG £XOUV WG OTTOOTOAR
TNV KAAUTEPN PUBUION TNG AEITOUPYIAG TNG WUKTIKAG EYKATAOTAONG, VW GA-
AEG €xouv ao@aAIOTIKO pOAO. ZTnNV TTapdypa@o auTh Ba TTaPOUCIACOUE TIG
KUPIOTEPEG ATTO AUTEG TIGC CUOKEUEG.

O oUAAEKTNG UypOU €ival CUCKEUN TTOU TOTTOBETEITAI JETA ATTO TO CUUTTU-
KVWTH yia va atroBnkelel To WUKTIKO uypo. Mpodkertal yia éva doxeio opilod-
VTIO 1] KaTakOpu@o (Eikdva 6.18), avaAoya Pe TIG avAYKEG TNG EYKATAGTAONG.
2UvABWG, 0 CUAAEKTNG €ival apKeTA PEYAAOG WOTE va Xwpd oAdGkKAnpn TNV
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TTOOOTNTA TOU WUKTIKOU PEUCTOU TTOU KUKAOQOPEI OTnNV gykatdaTacon. Auto
ETTITPETTEI GTOV TEXVITN WUKTIKO va KAVEI Epyaadieg emOIOPOwWaONG OTN XAKNAN
TTAEUPA TNG EYKOTACTOONG XWPEIG va XPEIAZeTal VA apaIPEi TO WUKTIKO PEUCTO
aTto TN Jovada.

Eikova 6.18 OpilovTiog Kal KATAKOPUPOS TUAAEKTNS UypPOU WUKTIKOU

O OUAAEKTNG UYPOU UTTOPEI KAl VO PNV UTTAPXElI O€ PIO WUKTIK Povada,
OTavV N TTOCOTNTA YUKTIKOU PEUCTOU TTOU KUKAOQOPEI €ival yVwaTH Kal ETTOKPI-
Bwg kaBopiouévn, OTTWG yia TTAPAdEIYUA OTA OIKIAKA WuyEia.

O dlaxwp1oTAG Aad10U cival GUCKEUN TTOU TOTTOBETEITAI OTN YPAUUR KO-
TAOAIYNG pe okoTTd va dlaxwpicel To AadI attd Tov UTTEPBEPO aTud ££6d0u
atrd 10 cuuTTIECTH. To A&dI auTd €TTIOTPEPEI OTNV EAAIOAEKAV TOU GUUTTIECTH
(ZxAua 6.20).
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AloxwpIoTAG
Aadiou

SUTTIEDTNG Mpappn SUPTTUKVWTNAG
€TMIoTPOPAG Aadiol

Zxnua 6.20 ©éan Tou diaxwpiaTh AadIoU OTNV WUKTIKNA yKartdoraon

O diaxwplopdg Tou Aadiou atrd Tov UTTEPBEPUO ATPO TTETUXAIVETAI, OTOUG
TTEPICOOTEPOUG DIAXWPIOTEG, ME TN BapuTnTa, dnAadr Pe €AeUBepn TITWON
TwV oTayovwy Aadiou. MNa va yivel auTo, atTaiTeital xapgnAn Taxdtnta Kivnong
TOU OTPOU OTN GUOKEUN.

Ta @iATpa-§NEAVTAPEG cival EEAPTAPATA ATTAPAITNTA € KABE WUKTIKO KU-
KAwa. AtroTeAoUvTal 1T TO QIATPO Kal TOV ENpavTipa (aguypavTripa) TTou
KaBEva Toug eTTITEAET DIAPOPETIKO POAO.

Eikova 6.19 QiArpo-Eénpavripag o€ toun

To @iATpo cuykpaTei TO OTEPEG CWHPATIOID TTOU KUKAOPOPOUV UE TO WYUKTI-
K6 peuaTd. O §npavTiApag cuykpartei ixvn udpatuou r vepou TToU UTTAPYOUV
OoTO WUKTIKG p€go. H ouykpdtnaon Tng uypaciag mTUyXAvETal JE Eva TTOPW-
0eG UAIKO p€oa atrd To oTToio dIEPYETAl TO WUKTIKO peuaTo (Eikdva 6.19). To
UAIKO auTé gival ouvhBwg evepyr aloupiva i Gidika-TCeA (0gidlo Tou TTUpI-
Tiou).
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O1 &eikTEG PORG cival e€apTrpaTa TTOU SEiXVOUV av UTTAPXEI IKAVOTTOINTI-
KA @OpTION OTN Povada, av dnAadr) n TTooOTATA TOU WUKTIKOU TTOU KUKAOQO-
pei givar apketn (EIK. 6.20). ZuvABwg, ol deikTeg porg ouvdudlovTal o€ Jia
OUOKEUN JE TO EVOEIKTIKA Uypaciag. H eviaia cuokeur] eAEyxel TOTE KAl TO AV
N Uypaoia TOU KUKAWPOTOG BpioKeTal TTAVW aTTO Ta ETTITPETTTA Opla. Totrobe-
ToUVTal TNV avappo@nar, JETA To QIATPO - EnpavTApa.

Eik6va 6.20 Acsiktng pong Kai eVOEIKTIKO uypaoiag

O1 ouykpatnTApeg N Trayideg oTAYOVWYV WUKTIKOU PEOOU gival gu-
OKEUEG TTOU TOTTOBETOUVTAI OTNV AvappPO@Nan TOU CUUTTIECTA KAl £X0UV WG
QTTOOTOAN] VO ATTOTPETTOUV THV €i0000 OTAYOVWYV WUKTIKOU YECOU O° AUuTOV.
TNV avappo@nan ToOU GUUTTIETT], O aTHOG €ival UTTEPBEPUOG Kal KAVOVIKE OE
Ba £mpeTTe va ouvuTIdpyEl M€ uYpOd WUKTIKG. O1 0TaydveG aUTEG OUWG EXOUV
TTapacupBei Ye punxavikd TpOTTo, AOyw TNG PEYAANg TaxUTNTag TOu OTHOU.
H péBodog diaxwpiopou Baacifetal TTAAI 0Tn BaplTnTa, KOBWG 0 ATPOG EI-
gépyxetal atn ouokeun. O1 oTayOveG TTOU GUYKEVTPWVOVTAI OTO KATW HEPOG
TNG OUOKEUNG (ZXAMa 6.21), TTapapévouv ekei €W OTOU aTUOTTOINBOUV Kal
00nynBouv wg aTudg GTO CUUTTIEDTH.
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. Eicodog atpou kai otayovwy
. 'E€od0og aTuou
OT1A avappdPnong TMOTPOPNG
Aadiou
A. YypO WUKTIKO HECO TTOU TTAPAMEVEI
€KEl MEXPI va aTpoTToINBEi

oW

A

Zxnua 6.21 Apxn Asitoupyiag mayidag oTtayovwy WUKTIKOU uéCou

O1 BaABideg avremmioTpoPNg cival BAABidEG TTOU ETITPETTOUV TN POK) TOU
WUKTIKOU POVO TTPOG TN pia TTAeupd. XpnaolhoTrolouvTal OTIG €EAG TTEPITITW-

lofle

270V aywyo uwnAng Trieong PeTagl €€600U TOU GUUTTIECTH KOl €100-
O0U TOU CUMTTUKVWTH, WOTE VA ATTOPEUYETAI N ETTIOTPOPH WUKTIKOU
MEOOU OTO CUMTTIECTR OTAV AUTOG BpiokeTal EKTOG AsIToupyiag.

2Tnv £€€060 TOU OTOIXEIOU ATPOTTOINONG, OTAV UTTAPYXOUV TTOAAD TTa-
PAAANAa oToIxXEia TTOU KATOAYOUV O€ KOIVO CwARva avappdé®nong
TOU OUUTTIEDTH.

211G KANIPATIOTIKEG HOVAdEG BEppavong-wugng, 6TTou KaTeuBUvVOoUV TO
WUKTIKO TTPOG TO 0WOTO dpoOuo, OTaV YiveTal AVTIOTPOPI TOU KUKAW-
MaTOG.

270 OWAARVa €10000U TOU £CATUIOTH, OTAV £XOUPE CUCTNUA ATTOTTAYW-
ong pe peTaywyn Bepuou aTpou (BA. § 6.3.1).

O mefooTdTng UYPNARG £xEl POAO AOPAAICTIKO. AIQKOTITEI TOV KIVNTHPA
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otav n Trieon NG KatdbAIYng (uwnAn) Eetrepvael katrolo 6plo. O melooTATNng
QUTOG ETTITPETTEI Kal TTAAI TN AsIToupyia Tou KivATApa Otav n Trieon UWnAAlg
TTE0El KATW aTTO KATTOI0 TTPOKABOpPIoUEVO OplO.

O medooTdTng XapMNnAARg £xel pOAO pUBUIOTIKG. AlaTnpei TN BepPoKpa-
oia Tou YUKTIKOU BaAduou péoa o€ katrola Trpokabopiouéva opia. Otav n
mieon xapnAAg Tréoel Katw atrd katoio 6pio (STOP), divel evioAR va oTa-
paTtAcel o KivnTApag. OTav n tiean xapnAng aveBei mavw atd kdmolo 6plo
(START), divel evioAn va Eekivoel o kivnTpag. H douAeld auTh uTropei va
yivel kai e pia GAAN ouokeur avti Tou meCooTdTn XaunAng. Mpdkeital yia 1o
OeppoOTATN PUBMIONG, O OTTOI0G EAEYXEI TN BepuoKpaacia Tou YUKTIKOU Ba-
AdPOU OTOPATWVTAG KOl EKKIVWVTOG TO GUUTTIEQTH TNG JovAadag.

Ziyoupa, oTnv TTapdypa@o autr Oev £EavTAACAUE TO GUVOAO TWV PNXO-
VIOUWYV Kal TwWV CUCKEUWYV TTOU CUVAVTWVTAI OTA WUKTIKA KUKAWOTA. Ava-
QepONKaue aTiG TTAéOoV auvnBIoPEVES. 2TO PaBnua EykatacTdoeig Wugng Ba
YVWPIOETE TTEPICTATEPA YIA TIG ATPAAIOTIKEG KOl pPUBUIOTIKEG BIOTAEEIG KAl Ba
aoknBeiTe o€ pubuioelg Kal eTTEURATEIS G’ AUTEG TIG DIATAEEIG.

6.4 Wukrika peuoTa

6.4.1 1316TNTEG TWV YUKTIKWV PEUCTWV

To WUKTIKG peuaTod gival n «epyalduevn ouaio» 0TV WUKTIKY pnxavr. H
TTapaywyrn wuéng Bacifetal aTnv ATPOTIOINGN TOU WUKTIKOU UypouU, N oTroia
yivetal o1o oToIxEio aTpoTToinong. O 0pog «PeUCTO» TTEPIKAEIEI KOl TOV OPO
uypo Kai Tov 0po aéplo. Eival Aoimmdv o KataAANAGTEPOG yia va TTEPIYPAPEl TNV
€pyadopEevVn ouaia OTIG WUKTIKEG PNXAVEG, N OTToia BpioKeTal GANOTE O€ HOPP
uypouU Kal GAAOTE o€ JopP@r) aTUOU.

¥ [oIES I0I0TNTEC TTPETTEI VA EXEI LIIA OUTIA TTPOKEILUEVOU VA ETTIAEYEI WS
WUKTIKO pEUCTO;

Mpokelyévou pia oudia va XpNoIPOTTOINGEl WG WUKTIKO PEUCTO, TTPETTEI
va €XEl OPIOHPEVEG IBIOTNTEG, TIG OTTOIEG Ba avapépoupe TTapakdTw. Evvoeital
OTI KauIG ouoia 3 CUYKEVTPWVEI OAEG TIG IBIOTNTES TTOU AVAPEPOULIE.
Avaloya pe TNV epapuoyr, To €idog dnAadr TNG WUKTIKAG EyKaTAOTOONG, KA-
TTOIEG aTTO AUTEG TIG 1I810TNTEG Eival OTTOPAITNTEG Kal KATTOIEG GAAEG AlydTEPO
ONPOVTIKES. [eVIKA, YTTOPOUPE va TTOUUE OTI TTIBUPOUUE £va WUKTIKO YECO
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va €Xel TIG KATAAANAEG QUOIKEG, XNUIKEG KAl QUOIOAOYIKEG 1810TNTEG. EKTOG
OUWG atTd QUTEG TIG IBIOTNTEG, £€XOUME KOl OIKOVOMIKEG ATTAITACEIS (TT.X. TIUA,
d1a0eo1pudTNTA OTNV Ayopd K.T.A.).
‘Eva KaAO WUKTIKO, AOITTOV, TTPETTEL
Na unv givar dnAnTnpiwdeg A TogIKO
Na pnv ekpriyvutai
Na unv €ival d1aBpwTIKO
Na punv ava@Aéyetar eUKOAa
Na avixveleTal eUKOAD WOTE va EVTOTTICOVTAI OI TUXOV SIapPOES
Na éxel xapunAn Bepuokpaaia Bpacuou og aTHOTPAIPIKA TTiECN
Na gival otabepng XnMIKAG ouoTaong
Na punv KataoTpéPel TIG AITTAVTIKEG IKavOTNTEG TOU Aadiou AiTtavong

Na éxer ugnAn AavBavouoa BepudTNTA ATUOTTOINGNG

Na éxel hIkpo €101k6 dyko'.

6.4.2 Kwdikoi kal xpwHaTa KUAiVEpwWY a1mmroBAKEUONS TWV WPUKTIKWV
MéOCwWV

‘Exel kaBiepwBei éva auoTnua KwdIKOTToiNoNG TTou divel éva XapaKTNPIoTIKO
aplBuod oe kGBe WukTIKG. Eival evieAwg atrapaitnto va uttdpyel €va TEToI0
oUloTNUA, YIaTi UTTAPXOUV TTApa TTOAAG WUKTIKG pEUCTA (Kal TTapdyovTal Ou-
VEXWG Kal véa) Pe dideopeg 1816TNTES. MNa va atrogelyeTal n ouyxuon, 6a
TIPETTEI TO WUKTIKA va avayvwpidovTal ye ovoua kal apiBud. Mpiv atmd tov
apIBuo utrdpyel 1o ypduua R (atmd v ayyAikh AEn refrigerant = WUkTIKO).
‘Eto1 Aoimmév €xoupe To R12, 10 R13, 10 R22, T0 R500, To R502, T0 R717, TO
R134a K.T.A. ZTnVv £méuevn TTapAypa@o Ba yvwpiooupe TN XNUIKA ovouacia
Kal TIG 1010TNTEG OPICPEVWV ATTO QUTA TO WUKTIKA PECQ.

O1 KUAIVEpOI aTTOBAKEUONG TWV WUKTIKWY PEUCTWV EXOUV EVO XAPOKTN-
PIOTIKO XPWHA, Yia va avayvwpiletal To WYUKTIKO €GO TToU TrepiExouv. ETol
T.X. Ol KUAIVOPOI TOU WUKTIKOU R22 £xouv TTpdaivo xpwpa, Tou R134a yaAd-
gio xpwpa K.T.A. ZTnv Eikéva 6.21 BAETTOUME KUAIiVOpOUG atroBrikeuong Wu-

' EI8Ik6g 6YKOG ovouddeTal 0 OYKOG TTou KataAapBdavel n povada padag Tou WUKTIKOU Kal
peTpiETal o€ mé/kg ( povada S.1.) ) ot ft¥/lb
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KTIKWV MECWV HE T XOPAKTNPIOTIKA XPWHOTA TWV WUKTIKWV PEUCTWYV TTOU
TTEPIEXOUV.

Eikova 6.21 KuAivéporl armoBnkeuons WUKTIKWVY HECWV

6.4.3 Eidn WYUuKTIKWV PEUCTWYV, XOPOAKTNPIOTIKA KAl XNHUIKOG TUTTOG

‘Exouv yivel O1AQopeG KATNYOPIOTTOINOEIG VI Ta WUKTIKA péoa. Me kpiTAplo
TNV TOSIKOTNTA, XWpPilovTal OTIG KaTnyopieg A kal B. X1nv katnyopia A avi-
KOUV Ta un TogIkd. TNV Katnyopia B avAkouv Ta WUKTIKE €O TTOU YTTOPOUV
va TTpokaAécouv BAGRN oTnv uyeia o€ TTEPITTITWAON EICTIVONG, KATATTOONG A
EMAPAG Pe TOo dépua. Me KPITAPIO TNV AVAQPAESINOTNTA, OnNAAdK TNV €U-
KOAia ava@Aegng, xwpilovTal oTIG KaTtnyopieg 1 (Un ava@AECipo), 2 (xaunAn
ava@AegINOTNTA) Kal 3 (UWNAR ava@AESIUOTNTA). ZUPQWVA UE TA TTAPATIAVW,
0 BEATIOTOG XOPOKTNPIOHOG, aTTo TTAEUPAS AOQPAAELING, YIa éva WUKTIKO HECO
givalr A1 (un TogIKO, PN ava@AECIO).

Av eCaipéooupe TNV Appwvia (R717), yia Tnv otroia B8a pIAoouue ava-
AUTIK& OTnv €TTOlEVN TTAPAYPAPO, T UTTOAOITTO WUKTIKA PECA, TTOU XPNOI-
MOTToIOUVTal €UPEWG, TTPOEPYOVTAl ATTO UDPOYOVAVOPAKES (EVWOEIG TOU
avBpaka Pe udpoydvo), GTOUG OTTOIOUG KATTOId GTOPO UDPOYOVOU EXOUV
avTikaraoTabei pe atopa xAwpiou (Cl) 4 @Bopiou (F). O1 evwoelg autég Aé-
yovTal aAAIG aAoyovopévol udpoyovavBpakeg (aAoyova ovoudadovtal Ta



Wy=H kal WYKTIKA MEZA 181

oToixeia @OOpIo, XAwpPIo, BPwHIO Kal 1WdI0). AlaKpivoupe PETALU TwWV aAo-
yovouévwy udpoyovavipdkwy, avaAoya JE Tn XNMIKA Toug oUaTacon, TOUG
¥AwpoeBopdavbpakes (CFC), Toug udpoyovo-xAwpopBopdvBpakes (HCFC),
Toug udpoyovo-pBopdvBpakes (HFC) k.T.A.. OTrwg Ba doulue kal aTnVv TTapd-
ypago 6.4.5, Bewpeital 611 oI xAwpopBopavOpakes (CFC) €xouv ouvTeAéoel
TTEPICOOTEPO ATTO KABE AAAO WUKTIKO PECO OTNV KATAGTPOPN TOU OTPWHATOG
TOU O{OVTOG OTNV ATHOCPaAIPA.

©a doUpe TWPA, TUVOTITIKA, TIG IDIOTNTEG OPICPEVWWY WUKTIKWV PHECWY TTOU
XPNOILOTTOINBNKAV Kal XPNGCIKJOTTOIOUVTal OTIG EQPAPHOYEG.

To YukTIK6 péco R-12

H xnuikr) ovopaacia Tou R12 gival dixAwpo-8i1pBopo-pebavio (xnNUIkOG TUTTOG:
CCI,F,). To kwdiko Tou Xpwua gival To Aeuk6. Eival wukTiko pégo CFC (xAw-
popBopdavBpakag). To R12, uttd Trieon 1atm, Bpddel epitrou oToug - 30°C.
Eivar wukTiké pe otroudaieg BepUOdUVANIKESG, QUOIKEG Kal XNMIKES 1010TNTEG
Kal yIa T0 AOyo auTd XpnoIPoTToINBNKE o€ OAEG OXEDOV TIG EQAPUOYES WUENG,
OTTWG Ta OIKIAKG WUYEia, Ta EUTTOPIKG YUyEia ouvTAPNONG Kal KaTawuéng Ka-
BWwg Kal o€ TTOAMA CUYKPOTHHOTA EYKATAOTACEWY KAIUATIOPOU.

Ta TeAeuTaia xpovia, n TTapaywyn Tou R12 otapdtnoe kal n xpAon Tou
TreplopideTal, oTa TTAaiola uhotroinong d1EBvwyv cupwviwy, 8161 To R12 ou-
vTeAEl TTApa TTOAU 0Tn dnuioupyia TPUTTAg GJOVTOG GTNV ATUOCQAIPA.

To yukTIK6 péco R-22

H xnuikr} ovopacia tou R22 givar povoxAwpo-dipbopo-pebavio (CHCIF,).
To KwOIKG Tou Xpwpa eival To TTpdoivo. To R22, uttd mieon 1atm, Bpddel
TrepiTTou aToug - 41 °C. 'Exel AavBdvouoa BepudTNTA ATPOTTOINONG TTEPITIOU
1,5 @opd peyaAlTepn atmd auth Tou R12. Agv ava@Aéyetal, dev ekpryvuTal,
O¢ev eival dlaBpwTikG Kal dev gival Togikd. Mpodkeiral dnAadn yia éva ao@a-
MG WUKTIKG. ETTiong, n ouvelo@opd Tou R22 oTn dnuioupyia TnG TpUTTAG TOU
6lovTog gival Trepittou 20 Qopég UIKpOTEPN aTTd auTrh Tou R12. ETTe1dn ouwg
UTTAPXEI ETTITOKTIKA avAyKn TTPOCTOCIOG TOU OTPWHATOG Tou OJOVTOG OTNV
atpéoaipa, €xel dpopoAoynOei diadikaoia oTadIAKNAG AVTIKATAOTACNG
kal Tou R22 (BA. etmiong Tnv §1.1).

To R22 diaAUeTal eUKOAQ OTO VEPOD, yI' AUTO OI EyKATAOTACEIG ue R22 TTpé-
TTEl va £XOUV 1I0XUPA QIATpa uypaaciag.
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To peydAo mAsovékTnpa Tou R22 évavti Tou R12 gival 611 aTrautei pIkpoTe-
pn EKTOTTION CUUTTIEDTH). o OedOUEVN EKTOTTION CUMTTIECTH, TO WUKTIKO ATTO-
TEAECHQ TTOU TTETUXAiVETAI e TO R22 eival katd 60% peyaAlTepo atr autd
TToU TTETUXAivETAI e TO R12. AuTé onuaivel 011 yia dedouévn I0XU, O CUUTTIE-
oG Tou R22 gival pikpdTtepog atrd Tov avtioToixo Tou R12. Autdg gival kai o
AGyog yia Tov oTToio To R22 xpnaoiuoTroindnke TTOAU OTIG MIKPEG KAIJATIOTIKES
OUOKEUEG TTaPaBUPOU, OTTOU N OIKOVOUIa XWPEOU Eival onuavTiKOg TTapdyo-
VTagG.

To wukTIKG péco R-134a

H xnuikry ovopacia Tou R134a gival retpagBopo-aibavio (CF,CH,F). To kw-
0IkKO Tou Xpwpa eival To Bahaooi. To R134a cival véo WUKTIKO, TO OTToi0
utToKaB10TA T0 R12. Bpddel, uttd mieon 1 atm, oToug -26°C, €xel AavBdavouaa
BeppoTnNTa aTpoTToiNONG Aiyo peyaAUTepn atrd Tou R12 kai €181kd dyko TTEpi-
TToU TOV id10 e To R12. IMevikd, €xel 1010TNTEG TTAPATTANCIEG E QUTEG TOU R12
Kal yI' autd T0 AOYO PTTOPET va XpNOIUOTTIOINOEl O€ OAEG TIG EYKATACTATEIG TTOU
xpnoiyotroigital To R12, ye Tnv TTpoUtréBean va akoAouBnBolv TTPoCeKTIKA
Ta BrMATA AVTIKATAOTAONG TTOU OPIifEl O KOTAOKEUAOTHG.

To R134a éxel undeVIKNA €Tidpacn 0TV KATAOTPOPH TOU CTPWHATOG
TOU 6J0oVTOG Kal EAAXIOTN OUPBOAR 0T dnuioupyia Tou aivouévou Tou Bep-
poknTriou. AuTd €ival Ta JeydAa Tou TTAEOVEKTHUATA O€ oxéon peE To R12.

To R134a dev avixvevetal ue Tn Auxvia Halide.

To atmaitouuevo Bdpog Tou R134a yia TARpn @opTion yovadag pe R12
gival katd 10 £€wg 15% AiyoTepo atd 1o Bapog Tou R12.

211G eykaTaoTdoelg ue R134a xpnoiyotroleital TTAVTOTE E0TEPIKO YUKTE-
Aaio, o€ avtiBeon pe TIg eykataoTdoelg R12, 1Tou XpnOIUOTIOIEITAI OPUKTE-
Aaio.

To WukTIK6 péco R-407C

To R407C cival éva atrd Ta véa evaAAOKTIKA WUKTIKA JEaa TTou avaTrTuxon-
KQV yIa TNV avTiKatdaTaon Tou R22. Zuupwva pe Tov Eupwraikd kavovioud
L244/2037/2000, o o1moiog epapudleTal KOl OTNV TTATPIOA JAG, TTPORAETTETAI
otadiakh katdpynon Tou R22. To R407C oxedidoTtnke €10IKA yIa va €XEI TTO-
POMOIEG ETTIOOTEIG, KABWG KAl KOVTIVEG TIMEG TTIECEWV KOl BEPUOKPATIWY OA-
Aaywv @dong, ue 1o R22. 'ETo1, T0 R407C €x€1 Tn duvaTtdTnTa va avTiKaB1oTd
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10 R22 1600 0¢ véeg 600 Kal o€ TTaAIEG eykaTaoTaoelg. To R407C umopei va
avTikaBioTd 1o R22 gg uTTAPXOUTES EYKATOOTACEIG, OPKEI va akoAouBouvTal
TTPOCEKTIKA 01 0dNYieg avTIKATAOTAONG TOU KATOOKEUAOTH. MeydAn TTpoooxn
TpéTTel va divetal aTo yeyovog 611 To R407C atraitei Tn XprRon KaAAg TroioTn-
Tag €0TEPIKOU Aad10U Aitravong.

To R407C cival giypa WUKTIKWV PEowv. H ouvBeor Tou gival N akdAou-
on: 52% R-134a, 25% R-125 ka1 23% R-32. To KwdIkd Tou Xpwua gival To
Ka@é. Aev gival TogIkd oUTe eU@AEKTO. Ta Tpia WUKTIKA aTTd TA OTTOia OTTOTE-
Agital 10 R407C eival udpoyovo-@pBopavBakeg (HFC), ol otroiol e cuuBdA-
Aouv aTn dnuioupyia TNG TPUTTAS Tou 6lovTog. ‘ETal, To R407C £xel undevikn
emidpaon otn dnuioupyia TPUTTAG 6JOVTOG OTNV ATUOCOAIPQ.

H appwvia (R-717)

To KwdIKG Xpwpa Tou R717 gival 1o aonpi. H appwvia (xnuikdg tumog NH.)
Bpadel, utro Trieon 1atm, oToug -28 °C. H AavBdvouoa BepudTnTa aruoTroin-
ONG TG aUuWViag gival atod TIG O UWNAEG PETAEU TWV WUKTIKWY PEUCTWV.
AuTO onuaivel 6T, yia 6edopévn 1I0XU TNG EYKATAOTAONG, OTTAITEITAI MIKPOTE-
POG PNXAVIKOG €EOTTAICUOG OTTO AVTIOTOIXEG EYKATACTACEIG TTOU XPNOIUOTION-
OUV GAAQ WUKTIKA uypd.

H aupwvia, 6tav uttdpxel uypaacia, yivetal dIABPWTIKA UE TO XAAKS. AvTi-
BeTa, dev eival dIaBPWTIKA PE TO aidnpo Kal To XGAuRa. AuTog gival Kal o Ad-
YOG yIa TOV OTT0i0 OgV TTPETTEI VA XPNOIUOTTOIEITAI XOAKOG OTIG EYKATAOTATEIG
auPwviag.

H appwvia gival To§IkA. Na Tnv €mTIOKeUR, 0€ TTEPITITWON dlappowy, Ba
TIPETTEI O TEXVIKOG va Qopd €10IKr JACKA 1 va TTponynBei KaAGg e€aepIoUOG
ToU XWwpou. O1 Blappoég auuwviag avixvelovTal Ue Th Xprion eAdyag Begiou.
H @Aoya Beiou, étav utrdpyxouv aTuoi aupwviag, dnuioupyei AeukoUg aTuoug.
ETriong avixveuetal pe €161KO SOKINATTIKO XAPTN.

H appwyvia gival atré Ta TTPWTA WUKTIKA PEUCTA TTOU XPNCIKOTTOINBNKav.
Metd Tnv avaTTuén Twv aAoyovouEvwy udpoyovavepdkwy avTiIKaTaoTdonke
OTIG EYKATAOTACEIG MIKPOU KOl PECAIOU PEYEBOUG. ZAUEPO XPNOIUOTIOIEITAI
OTIG EYKATAOTACEIS TTAYOTTOIEiWY KABWG Kal OTIC HEYAAEG EYKATOAOTAOEIG
ouvTApPNoNnS A Katdwuing. YTTApxel TTAVIWG evOIOQEPOV OTNV ETTOXI MAG,
OTTOU TTAPOUCIAZETAI ETTITOKTIKA AVAYKN YIA ATTOMAKPUVON TWV OAOYOVOE-
VWV udpoyovavepakwy, yia XpAon TNG auPwWVIag Kal 0€ eyKATAoTACEIG HI-
KPOTEPOU PEYEBOUG.
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Eikova 6.22 Atroyn evog Tunparog eEQTUIOTH auuwVviag.
O1 owAnveg givar amé avoéeidwro arodAi kai Ta mrepUyia amd aAoupivio

6.4.4 ATTEIKOVION TWV XAPOKTNPICTIKWY TWV YUKTIKWV HECWYV o€ B14-
ypappa p-h

O11816TNTEG (TA XOPOKTNPIOTIKA) TWV SIGQOPWY WUKTIKWY JECWV PTTOPOUV va
TTapacTabouv oTo didypauua p-h.

Ta epyaoTthipia WUENG TWV EPEUVNTIKWY KEVTPWY TWV HEYAAWV ETAIPEI-
WV KOl TWV TTAVETTIOTNUIAKWY IOPUPATWY €XOUV GUYKEVTPWOEI TTEIPAPATIKA
OTOIXEia YIO KABE WUKTIKO PEUCTO KAl €XOUV KATAOKEUATEl dIaypAUUAT TTiE-
ongG-evBaATTiag yia kaBéva atrd auTtd, Ta OTToia Pag EMTPETTOUV va dIaBAcou-
ME Xprioiua aToixeia yia KABe WUKTIKO péco. Etiong, Tavw oTa diaypduuara
QUTA PTTOPOUNE VO OXEDIAOOUUE TOV WUKTIKO KUKAO WIAG WUKTIKAG EYKATA-
0TOONG KAl VO KAVOUUE €VEPYEIOKOUG UTTOAOYIOPOUG, OTTwG Ba douue oTO
KepdAaio 7.

4Ag YVWPICOUPE OPWG avaAUTIKG TO dIAypauua p-h. ]

210V KaTaKOpu@o d&ova Tou dlaypduuatog p-h yerpiétal n tiean. O1 po-
vadeg TTou Ba cuvavTiooupe ota didgopa diaypduuata (BA. MNapdaptnua 3)
givar ToAAatTAdaoia Tou Pa (kPa, Mpa, bar). Zuvavtaue Opws akoua To psi
10 at. 21ov opIfdvTIo GEova PeTpIETal N 101K evBaATTia (kJ/kg), aAAd Ba Tn
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Bpoupe kai ag Btu/lb fy o€ kcal/kg.

Mavw ota diaypdupata p-h Tou Mapaptriuatog 3, Ba dlIaKPIVETE HIa KO-
MTTAVA TTOU €XEI TN JOPQN) Tou ZXHMaToG 6.22. To onueio TTou BpiokeTal oTnv
KOPU®N TNG KAPTTAVAG €ival TO KPIOINO onueio Kal ¢” autd avTioToIxEl (aTov
KATAKOPUPO Agova) n Kpioiun Tricon.

Zxnua 6.22

H kaptrava autr) attoTeAgital atrd dUo OKEAN, TIG KAPTTUAEG Kopeapou. To
aploTepd okEAOG gival N KAUTTUAN Kopeapévou uypou. To kABe onueio TnG TTa-
PIOTAVEl hIa KATAoTaoN KOPEOUEVOU UypoU. To Oe€l0 OKEAOG TNG KAUTTAVAG
gival N KapTTUAn Kopeopévou aTpou. H emmigaveia Tou diaypduuaTog Trou Bpi-
OKETAI EKTOG KAUTTAVAG XWPICeTal o€ dUO TTEPIOKEG: TNV TTEPIOXN UTTEPBEPOU
aTPOU Kal TNV TTEPIOXT UTTOWUKTOU UypoU (Zxfjua 6.23).

Mepioxn

UTTOWUKTOU

uypou
- .
8 Mepioxn I"Isgéloxn
[ aAAayrg Umup ?OUOU

pdong AL
EvBaATia

Zxnua 6.23 Nepioxég Tou diaypauuarog p-h

Ta onueia TTou BpiokovTal GTO E0WTEPIKG TNG KAPTIAVAG TTAPIGTAVOUV Ka-
TAOTACEIG, OTTOU GUVUTTAPXOUV UYPO Kal aTPOG ToU WUKTIKOU péoou. Ooo o
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KOVTA 01O 6£€16 OKEAOG TNG KAUTTAVAG BPICKOPAOTE, TOOO TO TTOCOOTO ATHOU
OTO Miyha uypoU-aTtpoU eival peyaAuTtepo. AvtiBeTa, Ta onueia TTou Bpioko-
VTQI KOVTA OTO apIoTEPO OKEAOG TTAPIOTAVOUV KATOOTACEIG OTTOU, OTO Wiyud
uypoU-aTPoU, UTTEPTEPEI TO UYPO WUKTIKO YETO. OuunBeite OTI ixaue xpnaoi-
poTroinael éva péyebog trou e€€ppade To TTOOOOTO ATPOU OTO Piypa uypou-a-
TMOU. Mpodkermal yia 1o BaBuod Enpotntag (BA. kai Tnv TTapdypago 4.3). To
Sidypappa pag TAnpo@opei yia 1o Babud npdTnTag OTToIOUSATIOTE ONUEIoU
Méoa oTnv Kaptrava. Auté Pag To dgiXvouv o1 YpaupéS oTabepnig EnpdTnTag
TTOU €XOUV TN POP®N, TTOU QaiveTal 0To ZXNKa 6.24. AvalnTioTe TIG Kal OTA
dlaypdupuarta p-h Tou MNapaptiuartog 3.

Zxnua 6.24 Npauués arabepng Enpdrnrag oto didypauua p-h

Zxnua 6.25 pauués otabepng €I0IKAS evOaATTiag

O1 KATAKOPUPES YPOAUUES TOU ZXNMATOG 6.25 TTapIoTAVOUV YPAUUEG OTO-
Bepng €1dIkNG evBaATTiag (epdoov oTov opIfovTio dfova Tou dlaypdupaTog
p-h peTpi€Tal n €181k evBaATTia). AvTtioToixa, o1 opIfOVTIEG YPOUUEG Eival ypOu-
MEG oTaBEPNG TTiEoNg, (ZxAua 6.26).
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Zxnua 6.26 pauués otabepng mieans

Mpooé€Te TWpPa TO TUAPA pIag opIOVTIag YPOUUAG TTou BpioKeTal ava-
peoca aTa dU0 OKEAN TNG KauTTavag (ZxAua 6.26). OAa Ta onueia autou Tou
€uBUypappou THAPATOG €xouv Tnv idia TTieon. MpodkeiTal yia dIadOXIKEG KOTO-
OTAOEIG TOU PiyPaTog uypou-aTuoU, KabBwg To WukTIKG Yéoo aTuoTrolgital. H
TTieon, o’ 6An T dIGPKEIQ TNG ATPOTTOINONG, TTapapével aTabepr. To id10 OpwWg
oupBaivel, 6TTwG yvwpidoupe atmd 10 KepdAaio 4, kai yia Tn Bepuokpaaia.
‘ET01 AOITTOV TO TPAMATA TwV OPICOVTIWY YPOUUWY TTou BpiokovTtal péoa
oTNV KAUTTava gival kal ypappég otabepng Bepuokpaaiag. Ti yivetalr pwg
oTNnV TTEPIOYT) TOU dlayPAPMATOG EKTOG KAUTTAvVAG; To ZXAua 6.27 pog deixvel
TN MOPYPN TTOU €XOUV Ol YPAUNES OTABEPNG BepUoKpaaiag a’ 6An TNV TTepIoxn
TOU dIayPAUUATOG.

ZxnMa 6.27 Npauuéc arabepng Bepuokpaaiag

To didypauua p-h pag TANpo@opei akdpa yia Tov €1I81IKO OYKO TTOU EXEI
TO WUKTIKO YECO O€ OTTOIOOATTIOTE Onpeio Tou dlaypdupartog. OTwg eitrape
EVWPITEPA OTO KEPAAAIO AUTO, EIBIKOG OYKOG OVOUACZETAlI O OYKOG TTOU KATO-
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AauBdvel n povada padag Tou WukTikou (mP/kg A ft¥/Ib), Tov oTToio Bpiokoupe
O1aB&dovTag TIG KAUTTUAEG 0TABEPOU €10IKOU OYKOU (ZxNua 6.28).

ZxnMa 6.28 pauués atabepou €16IKoU Oykou

TéAog, 10 diaypappa pag divel kal TNV €18IKA evTpoTria (BA. Tnv § 2.14) o€
(Movada S.1.) kd/kgK. Or ypappég otabeprig IBIKAG EVTPOTTIAG @aivovTal OTo
ZxNHa 6.29. Mia TéToia ypauuf akoAouBei n digpyaacia TNG WUKTIKAG Hovadag
OTO CUUTTIEOTH, OTTWG Ba doupe OTO ETTOUEVO KEQAAQIO.

Zxnua 6.29 pauués otabepng €I0IKAS EVIPOTTIAS

Ag agloTroIooupE TWPA Ta OTOIXEIA TTOU Pag TTAPEXOUV Ta diaypduuaTa
p-h yia va atravTriocoue o€ OpIoUEVA EPWTAMATA.

» 3710 didypauua (P-H) tou wuktikou péoou R22 (Aidypauua 6.1)
éxouv onuesiwBei téaoepa onucia (A,B,ILA). Aware Tn Bgpuoduvauikn
Kardoraon otnv oroia BpioKeTal TO WUKTIKO pEUCTO O€ KABe anueio,
Kabwcg kai Tnv mieon Kai 1N Bgpuokpaaia ora onueia B kai I kai A.
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Aidypappa 6.1 AiIdypappa p-h Tou YukTikoU péoou R22
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Mapatnpolpe 611 oTO0 dIAYPAPPG TTOU pag &66nke, ol Yovadeg eivai
Kp/cm? yia Tnv Triean kai °C yia T Beppokpaacia.

® 370 onueio A TO WUKTIKG PEUCTO BPIOKETAI O KATAOTACT UTTOWUKTOU
uypou.

® 370 onueio B €xoupe piyua uypou kal atpou. O BaBudg EnpdtnTag
eivar 0.4, dnAadn éxoupe avaloyia 40% aTud kai 60% uypo.

® 370 onueio [N To WUKTIKO peuaTo BpiokeTal o€ Katdotaon Enpou Ko-
PECUEVOU ATHOU.

® 370 onueio A To WUKTIKO peuaTd BpiokeTal 0€ KATAOTAON UTTEPBEP-
Mou aTpou.

® H 1icon oT1o onpeio B cival 1,8 Kp/cm? kail n Bgpuokpaacia -28 °C.
® H mieon ato onpeio I eivai 4,2 Kp/cm? kai n Bgpuokpacia -6 °C.

® H tieon oto onpeio A gival 1,05 Kp/cm? kai n Bgpuokpaacia 10 °C.

» Mrmopodue, xpnoiuorroiwvrag tov ivaka 5 (Mapdprnua 2) ue ta Bep-
uoduvauikd xapakTnpioTika Tou R22, va emaAnBsucouue av diaaocaue
TIC aKPIBEIC TIUES yIa TNV TTiEaN Kail T BepuoKpaagia Twv anueiwv B kai I
Kai A Tou TTPONYOUUEVOU EPWTNUATOC;

MtropouUpe va kavoupe €TaAnBeuon pe Bdaon tov Mivaka aAAd poévo yia
Ta onueia B kai I, 81611 o Mivakag avaypdeel (euydplia TINWV TTieong Kal Bep-
Mokpagiag atpotroinong. As pag Bonbd& Ouwg OXETIKA PE TO onuEio A, yiarTi To
PEUOTO PG gival 0 KATAOTOON UTTEPOEPUOU TUOU.

» [lpoodiopiore yia kKGO éva amo ta onueia B, I, A tou Aiaypduuarog 6.1
TNV €I0IKN EVOaATTia Kai Tov €101k OyKO.

dépvovTag KABeTEG ypaupég atmod Ta onueia B,ILA 1Tpog Tov déova Tng
evBaAtriag, diapadoupe h,=114 kcal/kg, h,=149 kcal/kg, h,=152 kcal/kg. ETri-
ong, TPoodiopilovTag TIG TTANCIECTEPES TTPOG Ta onueia B,ILA ypauuég oTa-
Bepou e1diIkoU 6ykou, diaBadoupe: V,=0,05 m¥kg, V =0,057 m’kg, V,=0,25
m/kg.
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6.4.5 ZuAAloyn, avaKUKAWGN KOl avayévvnoT TWV PYUKTIKWV NECWV

H e1mox KaTd TNV OTTOIA OI TEXVITEG WUKTIKOI aTTAG d@nvav va dia@uyel oTnv
aTuoOo@aIpa KATTOIO TTOOOTNTA WUKTIKOU TToU dev ABEAAV, KATA TIG EPYATiES
ouvTtApnong, éxel repdael. O1 véeg TTPOdIAYPAPES VIA TIG EPYACIEG OUVTH-
pnong kabopidouv 611 pévo ATopa TTOU €XOUV Tr OXETIKI Adela uTTopouV va
KAvouv TETOIEG ETTEUPRACEIG OTA WUKTIKA cuoTAPaTa. Me Tov TpOTTO QUTO,
EMOIWKETAI VO BIACQAANICTEI OTI 01 TEXVITEG OUVTAPNONG Ba €xouv Kal TN
yvwaon aAAd Kai Tnv atmraiToupevn euaiodnoia amévavt ota TTpoBAAuaTa
ToU TTEPIBGANOVTOG. Z€ KaTToIa atmd autd Ta TTPoBAAuaTa éxouv oupBdAel
w¢ éva Babuod kar Ta TTaAaid WUKTIKG péaa. Mola duwg akpIBwg eival autd
Ta TTpoBAAuaTa; MPOKEITal yiIa TNV KATAGTPOQr) TOu O{OVTOG TNG aTuOoQal-
pPag Kal To @aivopevo Tou BeppoknTTiou, TTou avaAuovTal oto KegdAaio 1
Tou BiBAiou (Mapdypagog 1.1, ExAua 1.4, Eikdveg 1.4 kai 1.5). Oewpeital
OTI avApeca OTa WUKTIKA YETa, aTo TTPORANUA €xouv GUPPBAAEI KUpiwg ol
xAwpopBopavBpakeg (CFC) — 1o wukTiké péco R12 gival évag atmd autoug.
AeuTepeUOVTWG €XOUuV OUUBAAEl Kal oI udpPOoyovo-XAwpoPBopdvOpakes
(HCFC), 6mmwg 10 R22.

H atraydpeuan NG eKTTOUTING XAwpo@BopavBpdkwy oTnv atudéo@aipa
0odnynoe oe véeg diadikaaieg. Avatrtuxnkav pébodol yia Tn ouAAoyR, Tnv
AVOKUKAWON KAl TNV avayévvnon TwV WUKTIKWY JECTWV.

Zuldoyn (recovery) gival n dladikacia a@aipeonsg Tou WUKTIKOU PECOU
atmmo pia govada Kal CUYKEVTPWONG Tou O€ €va €I8IKO doxeio. Na va yivel
auTo, &¢ XpeIddeTal va TTEPACE! TO WUKTIKO PEUCTO aTTO KATTOIOV EAEYXO N ETTE-
Eepyaaia. O1 QIGAEG aTTOBAKEUONG TWV XPNCIUOTTIOINKEVWY WUKTIKWV PETWV
eV €XOUV TA KWOIKA XPWUATA TWV WUKTIKWY PECWV yIa Ta OTToia JIANCAUE
TTPONYOUNEVWG, AAAG éva BIKG TOUG KWAIKO Xpwpa. Exouv 6Aol yKpl Xpwua
ME KiTpIVO OTO €mavw PEPOG. O1 QIAAeG auTég yepifovTal, €éwg 10 80% TG
XWPENTIKOTNTAG TOUG KATA UEYIOTO, YIa AOYOUG aOQAAEING.

AvakUkAwaon (recycling) evog WukTikoU péoou eival n diadikacia pe tnv
OTTOIx TO WUKTIKO PJECO TTOU CUAAEYETAI ATTO €va WUKTIKO CUCTNUA YIVETAI, JE
Tn BonBeia €1dIkAG cuokeung (Eikova 6.23), kaBapd Kal £TOINO va XpNnolpo-
TroINBei kal AL, H diadikaaia yiveTal 0To XWPOo TNG WUKTIKAG eyKATAoTaoNng
] 0TO WUKTIKO epyaoTAplo. MNepidapBaver Tn SiEAEUon TOU WUKTIKOU PECOU
péoa atmd €va dlaxwpelioTr) Aadiou kal Tnv atmAfl 1 TToAAaTTAR diEAeucr) Tou
MEOoW QIATPWV-ENpavTApwY, YE OKOTTO va PeiwBei n uypaacia, Ta oféa kai Ta
OTEPEA CWATIOIA TTOU TTEPIEXOVTAI OTO WUKTIKO PEUCTO.
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Eikova 6.23 Juokeun avakUKAwWGONS WUKTIKOU PECOU

Avayévvnon (reclaiming) evog WwukTikoU péoou givarl n diadikacia kaba-
pIoPoU Tou waTe va dnuioupynBei éva véo TTpoidv. H diadikaaia auTh Tepi-
AapBavel xnuikr avaAuon Kai ival moavd va atmaitThoel TN XpnolhoTroinon
péowyv dIUAIoNG 1 amoéoTagns. H avayévvnon ptmopei va oAokAnpwOei pévo
o€ €101KA EpyacThpIa.

YTTApXOUV TTEPITITWOEIG OTIG OTTOIEG TO XPNOCIKNOTIOINUEVO WUKTIKO PECO
givar aAolwpévo og T€Tolo BaBud TTou dev PTTopEi va KaBapIoTEi 1) va TTpo-
KUWel €va véo TTpoidv. To uOvo TTou aTTouéveEl TOTE €ival n KATaoTPOPH Tou
XPNOIJOTTOINUEVOU WUKTIKOU PEUCTOU TTOU YIVETOI PE TNV ATTOTEQPWON TOU
oToug 650 °C Trepitrou.
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6.4.6 EmTpemdueva ixvn uypaciag oTa YUKTIKA PEUCTA KOl CUVEPYO-
oia Toug e To AITTAVTIKO

Av uttdpxel uypacia oTo WUKTIKG oUOoTNUa, €ival TTOAU TBavd va €Xoupe
dnuIoupyia TTAYOU OTO EKTOVWTIKO MECO. AUTO UTTOPEI va €XEl WG ATTO-
TéENeopa TN SUOAEITOUPYIQ ) KOl TO «UTTAOKAPICHOY TOU EKTOVWTIKOU PECOU.
EmmAéov, n uypacia, o€ opiouéva WUKTIKA péoa, ival duvatd va TTpoKa-
Aéoel, OTIG UYnAég Bepuokpaacicg Tou oUUTTIEOTH, BIACTIACN TOU WUKTIKOU
peUaTOU Kal dnuioupyia {nuioyovwy o&éwv. MTTopEi €TTIONG va TTPOKOAETEI
d1GBpwan 1 okoUpIacua OTa PETAAAG TOU KUKAWMOTOG 1| KATAOTPO®r TOU
AadioU Trou eival TBavé va odnynaoel, OTIG EPUNTIKEG HOVADEG, OTO KAWIUO
TOU KIVNTAPQ.

2Tnv epwTtnon 14, oto TEAOG auTOU TOU KEPAAaiou, UTTopEiTE va avalntni-
O€ETE TOUG OIAPOPOUG TPOTTOUG PE TOUG OTTOIOUG PTTOPET va TTEPAOEl uypaaia
OTO WUKTIKG ouoTnua. Ag SoUUE TwPA TTWGS aUTA avixVeUueTal. AUTO YiVETAI JE
TOUG AeyOuevoug OeiKTEG uypacaiag TTou TOTTOBETOUVTAl TN YPAUMT UypoU
(avagepBnkape o’ autoug otnv § 6.3.5). O1 deikTeg auToi TTEPIEXOUV HIa XNn-
MIKA oudia TTou aAAGel Xpwa, avaAoya PE TNV TTEPIEKTIKOTNTA TOU WUKTIKOU
o€ uypaaia. ATro To «TTapabupdKi» Tou OEIKTN PTTOPEI KAVEIG va TTapaTnPAoEl
TNV aAAayr) OTO XpWHa TOU OEiKTN.

Ta WUKTIKA YEoa TTPETTEI va aTTOBNKeUOVTAl 0€ OTEyava doxeia Kal va dia-
TnpouvTal o€ &NPo TTEPIBAANOV. O1 TTEPICTATEPOI KOTAOKEUAOTEG TTPOUNBEU-
OUV YUKTIKGA Yéoa atraAayuéva ammd uypaaia. Qatdoo, eival iowg adlvaTo
Va aTTOPAKPUVEI KAVEIG TTARPWG TNV uypacia atrd £va WUKTIKO peuoTo. Autod
TTOU PTTOPEI va yivel gival va KpaTnBei To TTo000TO TNG UYPaciag o€ TTOAU
XapNAG etritreda. Ymrdpyxouv AOITTOV TTPOBIAYPAPEG VIO TNV ETTITPETTOMEVN
uypacia oe KaBe €idog WukTIKoU. H uypaacia o€ éva WUKTIKO HETO UETPIETAI
og ppm (parts per million = yépn oT0 €KATOUUUPIO) i aAAIWG o€ Mg (MIAI-
YKPGW) avd kg WukTiKoU PECou.

To Aad1 Aitravong KUKAOQOPEI 0TO WUKTIKO cUOTNPA PaAdi PHE TO WPUKTIKO
pPeUaTO. AITTaivel Kal YUXEl Ta KIVOUUEVA PEPN TOU CUMPTTIEDTH. ETTE1dr cuvep-
yadgetal pe 1O WUKTIKO PeUoTO, Ba TTPETTEI va €xEl TIG KOTAAANAEG 1810TNTEG.
2TOUG EPUNTIKOUG CUUTTIECTEG, TO AITTAVTIKO £PXETAI KATEUBEIQY O€ £TTA@A PE
TO TUAIyPa Tou KIvNTAPA. MpéTTel AoITTOV va PTTOPET va avTéxel o€ TTOAU uwn-
Aég Bepuokpaaieg. Etriong, Ba mpétrel va punv TTPoKaAei {NUIG OTO WUKTIKO
MEOO Kal aTOV £EOTTAIOUO TNG EYKATACTACNG.

To AGOI, yéoa O€ €va WUKTIKO KUKAWMG, WUXETAI O€ XANNAr Bepuokpa-
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oia, aAAG @Tavel Kal o€ uwnAn Bepuokpaaia péca oTo GUMTTIEDTH. péTTel
va avTéxel Kal aTiG OU0 auUTEG GUVBNKEG Kal QUOIKA Vo TTOPAUEVEI OE UYpR
KatdoTaon o€ OAa Ta pépn Tou CUCTHHATOG.

‘Eva KaAS AITTAVTIKO TTPETTEI VA €XEI TIG AKOAOUBEG I1I010TNTEG:

® OepuikA oTaBepdTNTA. Na un dnuioupyei atroBéuarta dvbpaka o€ gu-
aiobnta onueia ato CUPTTIEDTH, OTTWG o1 BaABideg Tou i o1 Bupideg
KaTaBAIYNG.

® Xnuiki o1aBepdTtnTa. Na pnv avtidpd XNUIKA UE TO WUKTIKG MECO Kal
ME Ta UAIKG TwV BIAQOpWY PJEPWV TOU YUKTIKOU CUCTHUATOG.

® XaunAd anueio TTAENG. MNa va pTTopei va TTapauével uypod oTn XapnAn
TTAEUPd TOU CUCTAHATOG.

® XaunAd 1Ewdeg. Autd Tou emMITPETTEI va dlATNPEI KAAEG AITTAVTIKEG
IKAvVOTNTEG OTIC UWNAEG Bepuokpaacieg Kal uwnAf peucTéTNTA OTIG
XOHNAES.

To AGadI Trpétrel va gival kaBapd dtav atmooUpeTal aTTd £va WUKTIKO OU-
oTnua. Av To xpwua Tou éxel aAAagel, onuaivel 6T dev gival kabapd. Ztnv
TEPITTTWON auTA, Ba TTPETTEl va TOTTOBETNOOUV vEQ QIATPO KAl AQUYPAVTEG
0710 oUGTNMA yia va diatnprioouv kabapd To véo AGdI.

Ta doyeia Aadiou TTpéTTel va TTapapévouv KAEIoTA. Av ekTeBei To AadI oTov
ATHOCQAIPIKO aépa, Ba aTTOPPOPHATEl UYPATia.

270 YUKTIKG oUOTAUA Ba TTPETTEl VA XPNOIKOTTOIOUVTAl HOVO AITTAVTIKG
TToU TTPORAETTEI O KATAOKEUOOTAG. T OpuUKTEAQIa gival akaTtdAANAa yia Ta
TTEPICOOTEPA ATTO TA VEX WUKTIKA peUCTA. ‘Exouv @TiaxTel €101KA Aadia AiTtav-
ong yia autd T eVOAAAKTIKA WUKTIKA.
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ANAKE®AAAIQZH

WYign ovopddetal n dnuioupyia kai dlatipnon XapunAwyv BEPUOKPACIWV CE
€va XWPO PE OTOXO TN GUVTHAPNCN TPOYIUWY A TNV ETTITEUEN CUVBNKWY Gve-
ong. Avaloya pe Tn BepuoKpaacia Tou WUXOUEVOU XWPEOU, Ol EQAPUOYES TNG
Wu&ng PTTopolV va XwPIoOTOUV O€ EQAPHOYEG XAUNAWY, HECWYV KAl UWNAWY
BepPOKPATIWV.

O TexVIKOG TNG WUENG XpnaiyoTrolei oTn dOUAEId Tou éva peyaAo aplBuod ep-
YOAgiwV Kal CUOKEUWV. TPOKEITAI YO EPYAAEIQ KOl GUOKEUEG TOU UNXAVOAO-
yIKoU gpyacTnpiou, aAAd KUpiwg €18IKEG OUOKEUEG Kal EpYaAEia yia Tnv TTa-
pakoAoUBNan, TNV ETTICKEUN KAl T GUVTAPNON £VOG WUKTIKOU KUKAWMATOG.

Ta Té00epa BATIKA PNXAVAUATO | OUOKEUEG TOU WUKTIKOU KUKAWMOTOG Ei-
val O ATUOTIOINTAG, O GUUTTIEGTAG, O GUUTTIUKVWTHG KOl TO EKTOVWTIKO PECO.
Ymdpyouv Opwg Kal TTOANEG GAAEG OUOKEUEG TTou puBpidouv Tn Asimoupyia
TOU WUKTIKOU KUKAWMATOG 1 £€X0Uv aCQOAIOTIKO pOAO (GUAAEKTNG uypou, OI-
axwpIoTAG Aadiou, QIATpo-EnpavTripag, deikTng pong, OiKTNG uypaaciag, TTa-
yida oTaydévwy uypou YUKTIKOU GTNV avappoPnaon, TTPECO0TATEG, BEpUOaTA-
TEG K.T.A.).

To WUKTIKO peuaTo ival n «epyalduevn ouaia» OTnNV WUKTIKN pnxavr. Eva
KOAO WUKTIKO JECO TTPETTEI VA EXEI MIO OEIPA aTTO 1I010TNTEG (XNMIKEG, QUOIKEG,
(PUOIONOYIKEG, OIKOVOUIKEG-EVEPYEIAKEG). XTNV TTPAEN, KavEVA WUKTIKO PECO
dev TTANPOI OAeG TIG ATTAITATEIG, VIO OAEG TIG TTEPITITWOEIS. 'ETOI, n €mmAoyn
yiveTal avaAoya pe TIG 1I81aITEPES ATTAITATEIG TNG CUYKEKPIPEVNG EQAPHOYNG.

Ta WUKTIKG peuoTd xwpilovtal o€ dIdQopeg Karnyopieg. Me kpIitApio Tnv
TOgIKOTNTA, XWpifovTal OTIG Katnyopieg Akail B. ZTnv katnyopia A avrikouv Ta
MN TOgIKA. ZTNV KaTnyopia B avAkouv Ta WUKTIKE p€oda TTou Yrropolv va TTpo-
KaAéoouv BAGRN OTnv uyEia o€ TTEPITITWAON €I0TTVONG, KATATTIOONG 1 ETTAQPNG
ME To Oépua. Me kpITApIO TNV ava@AEEINOTNTA, dNAadr TNV EUKOAIO avA@Ae-
&Nng, xwpilovtal oTIg KaTnyopieg 1 (Un ava@AECIpo), 2 (xapnAn ava@AegiudTn-
Ta) Kol 3 (UWNAR ava@AegiuoTnTa). O BEATIOTOG XAPOKTNPIOKOG ATTO TTAEUPAS
ao@AAcIag yia éva WYUKTIKO pEoo gival A1 (un TogIkO, pn ava@AESIuo).
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Ta TePIOTETEPA WUKTIKA PETQ, TTOU XPNOIYOTTIOIOUVTAI EUPEWG, TTPOEPXOVTAI
atrd udpoyovavOpakes (evwaelg Tou dvBpaka pe udPOYOVo), OTOUG OTTOIOUG
KaTrola dropa udpoyovou €xouv avTikaTaoTaBei pe aropa xAwpiou (Cl) n
@Bopiou (F). Alakpivoupe €dw, avaAoya HE Tn XNMIKA oUCTAON, TOUG XAW-
popBopdvBpakes (CFC), Toug udpoyovo-xAwpopBopdavBpakeg(HCFC), Toug
udpoyovo-pBopdvBpakes (HFC) K.T.A.

Octwpeital 611 01 YAwpopBopdavOpakeg (CFC) £xouv ouvteAéael, TTEPIOOOTE-
PO aTTé KABe GAAO WUKTIKO PECO, OTNV KATOOTPO@H TOU CTPWHATOS TOU
6govrog oTnVv arpdéc@aipa. la 10 Adyo autd, £dw Kal apkeTd xpdvia €xEl
gekivoel diadikaaia avTikatdotaong Tou R12 kai Twv dAwv CFC. Ta TeAeu-
Taia xpovia gekivnoe avrioToixn dladikacia Kal yia Toug udpoyovo-xAwpo-
@Bopdvbpakeg (HCFC), £vag atmd Toug oTToioug gival To TToAU diadedopévo
WUKTIKG péoo R22.

H diamioTwon Twv OUGPEVWY TTEPIBAANOVTIKWYV ETTITITWOEWY aTTé TN XPHRoNn
OPIOHEVWV WUKTIKWV PETWYV, 00MyNoe a€ atmmayopeuon TG EKTTOPTIAG TOUG
oTnVv atyoéc@aipa. Avamtixbnkav pébodol yia Tn cuAAoyn, avaKUKAwon
KOl avay&évvnon TwV WUKTIKWV HECWV.

ZuAAoyn (recovery) gival n dladIKaoia aQaipecng TOu WUKTIKOU PECOU aTrd
Mia povada Kal OUYKEVTPWOTG Tou o€ éva €10IkO doxeio. AvakUkAwon (re-
cycling) evog WukTikoU péoou gival n dladikaoia PE TNV OTToIa TO WUKTIKO
MEOO TTOU CUAAEyETal aTTO €va WUKTIKG oUOTNPa yiveTal, Ye Tn Pondeia ei-
OIKAG OUOKEUNG, KaBapod Kal £€ToIo va xpnoluotroinBei kar aAl. H diadika-
oia yiveTal 0TO XWPO TNG WUKTIKAG EYKATACTAONG ] OTO WUKTIKO EPYACTHPIO.
Avayévvnon (reclaiming) evog WukTikoU péoou eival n diadikacia kabapi-
opoU Tou waTe va dnuioupynBei €va véo TTpoidv. H diadikacia autr) TTepI-
AapBavel xnuikr avaAuon Kai gival moavd va ammaitThoel TN XpnolhoTroinon
péowv BI0AIoNG A atréoTagng. H avayévvnon utropei va oAokAnpwoOei pévo
o€ €1I0IKA EpyacTrpia.

MNa 6Aa 1o WukTIKG péoa uTTApxouv OpIa yio TO ETTITPETTOMEVA iXVN
uvypaciag. H mapoucia uypaciag oTo WUKTIKO KUKAwPa gival avemBuuntn,
ylaTi uTTopei va TpokaAéael TTpoBAfuarta ducAgiToupyiag A Kal « UTTAOKAPI-
OMO» TOU EKTOVWTIKOU pEoou. YTTapxouv AoITTOV Opia yia Ta ETTITPETTOMEVA
ixvn uypagiag o€ KABe WUKTIKO HECO. TEAOG, O KOTOOKEUAOTAG KABE WUKTIKOU
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péoou opicel pe TToI0 €idog AadioU AiTravong UTTOPEI va OUVEPYOOTED TO
OUYKEKPIPEVO WUKTIKO. 1B1aiTEPN TTPOCOX N TTPETTEI Va OIVETAI OTO ONUEIO AUTO
KATé TNV avTIKATAoTOoN TTOAIWY WUKTIKWY Péowv (R12, R22) até véa oiko-
AOYIKA O€ UTTAPYXOUCEG EYKATAOTACEIG.

EPQTHZEIZ - APAZTHPIOTHTEZ

1. Ti 6a oupPei av éva WUKTIKO KUKAWMA, TTOU €XEl TPIXOEION CWAAvVA wg
EKTOVWTIKO YECO, UTTEPPOPTWOEI UE WUKTIKO PEUCTO;
A) Oa £xoupe TTAYOPPAYHO OTO EKTOVWTIKO PHECO
B) Timota
M) H ieon katdBAiwng Ba yivel ynAdTepn
A) To WukTIKG atroTéAeapa Ba gival HeyaAUuTePO.

2. Tiati oTa YUKTIKE KUKAWPATA TOTTOBETEITAI QIATPO TTPIV ATTO TOV TPIXOEION
OwANva;
A) Ta va cuykpaTei TNV UypPOCia TOU GUCTAUATOG
B) Tla va ouykparei Ta Eéva cwpaTidla Tou CUCTHAPOTOG
N Ta va @IATpapel To AITTAVTIKG TOU GUCTAHATOG
A) Ta va atropakplvel Tov aEpa atmod 1o cUCTNUA.

3. TioupBaivel pe TIG TTIECEIG VOGS WUKTIKOU CUCTAMATOG UE TPIXOEIDN CWAA-
va KaTd TIG TTaUoEIg AsIToupyiag;
A) H mieon Tng xapnAng TTAEUpAg aveRaivel, evw n TTieon TNG UWPNAARG
TTAeUPAG TTapapével oTaBepn
B) Au&avovtai Aiyo ol méoeig Kal Twv dU0 TTAEUPWV
N O1 méoeig pévouv OTTWG ATAV TTPIV OTTO TNV TTaU0N
A) O1 méoeig Teivouv va e§lowBouv.

4. TiouuBaivel av o TPIXOEIONG CWAARVAG EVOG CUCTHNATOG €XEl HEYAAUTEPO
MAKOG aTTé auTS TTOU TTPETTEL,
A) H mieon katdOAipng Ba gival TTOAU xapnAn
B) H mieon avappdéenaong Ba eival TTOAU uwnAn
) To aToixeio aryotroinang Ba éxel HeyAAo PHEPOG «ENPO»
A) Oa ueiwbouv Kal N TTiean TG XAUNAAG Kail N TTiean TNG UWNARG TTAEUPAG.
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10.

11.
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Mikpdg (oUVTONOG) KUKAOG AsIToUupyiag o€ pia WUKTIKA povada ptropei va
Onuaivel:

A) Kakn puBuion Tou BeppooTaTn

B) EAATTWUATIKOG GUUTTIEGTAG

) YynAn Bepuokpaaia TepIBAAAOVTOG

A) E&atpiotng yepdTog ammd Addi Aittavong.

H xpnoiyoTroinon WYUKTIKOU PECOU PE XAMNAR TTiEon OUUTTUKVWONG O€
Beppokpaacieg TEPIBAANOVTOG €XEI TO EENG TTAEOVEKTNHA:

A) To oUOoTNUA QOPTWVETAI JE MIKPOTEPN TTOCOTNTA WUKTIKOU PHETOU

B) O1 d10pp0oEG WUKTIKOU PEUCTOU avIXVEUOVTAI EUKOAOTEPA

N MikpdTtepo kK6OTOG EEOTTAIGOU

A) H uypaacia dev ptropei va BAAyel TNV eykatdoTaon.

XapakTnpioTe TIG AKOAOUBEG WUKTIKEG EQAPHOYESG WG UWNAWY, NECWV N
XaunAwv Bepuokpaciwv: a. OIKIaKOG KaTawukTng B. AlaTAPNCON XWEOU
EIBIKWV NAEKTPOVIKWV opyavwy atoug 12 °C y. WukTikdg BdAapog diaTh-
pnong uAAwv (cupuBouleuTeite kai Tov lNivaka 8.2).

H amédoon Twv atpotroinTtwy petTpiétal o W (1 keal/h i Btu/h). MioTeve-
T OTI B uTTOPOUCAV Ol KOTOOKEUAOTEG VA YPAPOUV Jida Kal uOvo TIPK o€
W 1} oe RT 110U va avTITTpoowTTeUEl TNV aTT0d00N TOU aTHOTToINTH;™

2 UyKpiveTe TOV €10IKO OYKO KOpETUEVOU aTpou —5 °C, yia Ta WUKTIKE pEU-
o1d R12, R22, R134a. O pikpdg €181KOG OYKOG €ival TTAEOVEKTNUA 1] YEIO-
VEKTNMA VIO £va WUKTIKO YECO;

Marti n yeydAn AavBdavouca BepudTNTA ATPOTTOINONG €ival eTBUUNTS XO-
POKTNPIOTIKO YIa £va WUKTIKG KAl TTWG ETTIOPA OTNV WUKTIKI £YKATAOTO-
on;

MaTi gival HEIOVEKTNUA YIa €Va WUKTIKO VA €ival EVTEAWG GOCO;
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12. 10 TapakdTw SiAypappa p-h, €gnynoTe T TTapioTavel KaBeUId atré TIg
ypaupég 1,2,3,4 kai 5.

Aiaypappa 6.2

13. To wukTIKG péoo R134a atuoTtroigital, uttd Trieon 1 atm, otoug —26 °C.
Eival duvatd va xpnoigoTroifooupE TO TTAPATTAVW WUKTIKO HECO O€ Jid
eykardoTaaon, 6trou mmBuPoUuE diatrpnan TPoidvTwy aToug —30°C;

14. Mg TT0I0UG TPOTTOUG UTTOPET va €100UCEI UYPaaia O€ VA WUKTIKO KUKAW-
Ha;™

15. lMoia TpoBAfuara ytropouv va dnuioupynBouv atrd Thv TTapouacia uypa-
giag o€ éva WUKTIKO KUKAWUQ;
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¢MBIAKOMENO} 57ox 01

Meré tn diammpayudreuon Twv BeUATwVy autoU TOU KEQaAQiou, o1 uabnTég Tpé-
el va givar o€ Béon:

\/ Na avagépouv dIGQopoug TPOTTOUG TTApaywyrs WUENG TTou XPNOIKOTIOI-
ouvTal ) TTOU XPNOoIYoTToINOnNKav KaTd TO TTapeABSV.

\/ Na avagépouv kal va €gnyolv Ta QUOIKA @aivoueva TTAvw OTa oTToid
BaaifovTal o1 diGpopol TPATTolI TTapaywyng Wuéng.

\/ Na avagépouv 10 TTEdIO EQAPPOYWY TWV BACIKOTEPWY CUCTNHATWY TTO-
paywyng Yugng.

‘/ Na avagépouv Ta pépn Kal va TTeplypa@ouv Tn diadikaaoia TTapaywyng
Wugng ata AoV dladedopéva oUaTHPOTA TTapaywyng Yuéng.

‘/ Na oxedidlouv Tov KUKAO PE PNXAVIKA CUMTTIEON aTUHWV TTAVW o€ OId-
Ypappa p-h.

\/ Na kdvouv atrAoUg evePYEIOKOUG UTTOAOYIOHOUG OEIOTTOILVTAG TN OXEDI-
aon Tou KUKAOU, JE INXAVIKH CUMPTTIEON aTUWYV, o€ didypaupa p-h.

7.1 Eicaywyn

«H emoTthun ta karagépvel KaAUTepa amo 1n euUon aTnv Wwuén Twv T0Qi-
Hwv», pag Aéel To wuyeldkl Tou ZxApaTog 7.1. N'vwpifoupe (KepdAaia 1 kal
2) 611 n BepudTNTa PEEl KATA PUAIKO TPOTTO aTTd TO E0TO TTPOG TO KPUO Kal
TTOTE AVTIOTPOPWGS. AuTO BuOKOAEWE TOV AVBPWTTO OTNV TTPOOTIABEId TOU
yia oAokAnpwuéva cuoTAPATA TTapaywyns wueng (BA. kal Tnv epwtnon 3
Tou Keg.1)
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H emoThun Ta karapépvel
KaAUTepa arr’ n uon
oTnVv Woén Twv T00PiUwWV.

Zxnua 7.1

» Ta mapamdvw onuaivouv mwes 0 AvBpwiToS OV KaTdpepve va dnpi-
oupynoel woén TpIv EuPavIoToUV Ta UNXAavika ouaTAuATa TTapayw-

yng wuéng;

O avBpwTTog TTAVTOTE KATAPEPVE, E TA PECT Kal TIG UVATOTNTEG TTOU EiXE,
va TTETUXaivEl Yuén, BacifOpevog oTnv apxr TTOU ava@EPAUE TTPONYOUME-
vVWG: 0TI N BeppoTnTa pETadIdETAI KATA YUOIKO TPOTTO OTTO TO {£0TO OTO KPUO.
‘ET01, @POVTICE VO UTTAPXEl TTAVTOTE éva «KPUO CWHA» WOTE va PETAdOBEI
TPOG auTd BepudTnTa aTTd TO CWHA A aTTG TO XWPO TToU BeAE va wugel. Ol
xlovoaTroBnkeg Twv Pwpaiwv (§1.1) gival éva TéTo10 TTapadeyua. Ta yuyeia
méyou aTroTeAOUV vedTEPN €Qapuoyn TNG idIag I0EaG Kal yvwpioav PeYAAn
€EATTAWON TNV ETTOXNA TOU HECOTTOAEMOU.



Tronol AHmioYPriAs WY=Hs 205

Eixova 7.1 Aiavoun dyou yia xpron o€ OIKIaKG wuyeia

7.2 Wdén pe e§aruion

MNvwpiloupe RdN OTI, KATA TN JETATPOTTH MIAG OUCiag aTrd TNV uypr) oTnV oé-
pla QUOIKN KATAOTOCON, atmoppo®daTtal BepudTnTa amod 1o TEPIBAAAOV. AuTo
0 AvBpwTTOG TO EKPETOAAEUATAV ATTO TTAAIA, TTPOKEIUEVOU VO ETTITUXEI YUEN.
MNa mapddeiyua, KatéEBpexe Eva Xwpo N Eva owua £T01 WATE PE TNV EEATUION
TOU VEPOU O XWPOG auTdG va €xel XaunAdTePn Beppokpaaia. AvagépeTal Ol
TTOANOUG alwveg TTpIv, oTnV Ivdia, TIG TTOAU (e0TEG NUEPEG, KpEoUaav Bpey-
MEVEG WABEG atrd avoiypaTa Twv KATOIKIWY TTPOG TNV TTAEUPE TOU QVEUOU,
TTETUXAIVOVTAG £TO1 YUEN TOU XWPOU HE TNV €EATUION TOU VEPOU.

E@appoyn Tng wuéng pe eEATHION aTToTEAE KOI TO Soxeio vepoU Tou
TagISIWTN. ZAPEPQA, JE TOOOUG BIAPOPETIKOUG TUTTOUG doXEiwv (BEpPOG) dia-
TAPNONG Uypwv o€ XaunAn (A uwnAn) Bepuokpacia, PTropei kaveig va dia-
TNPNOEI akOua Kal o€ DUOKOAEG CUVONAKEG (TT.X. TNV £€pNUO) dp0CEPD VEPO.
>& TTOANIOTEPEG OUWG ETTOXEG, O AVOPWTTOG ETTPETTE va €TTIVONOEl DIAPOPES
TEXVIKEG VIO va UTTOPEl va €xel padi Tou, oe OUOKOAEG auvOnKeg, dpoaepd
vePO.

To doxeio Tou ZxAuUaTOG 7.2 gival évag amd autoug Toug TpoTTouS. To do-
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X€io gival Tiayuévo atmd o@IxToTTAeypévo Upaopa. Mia pikpf TToodTNTA VE-
pou diaTtToTifel To UPaoua Kal eEaTUICeTal alya-olyd aTo ENpo Kal Bepuod TTEPI-
BaAAov, 6TTwG auTtd TNG epriuou. MEpog atrd Tn BepPdTNTA TTOU ATTAITEITAI YIA
TNV aAAayn @dong, 1o e€aTpI(OUEVO VEPS TNV ATTOPPOPA ATTO TO OAKO Kal aTTd
TO vEPO TTOU gival péoa o’ auTdv. 'ETol, To vepd péca oTo adKo dlaTnpEiTal o€
Bepuokpaaia xaunAdTepn atmd auTr Tou TTePIBAAAOVTOG.

Zxnua 7.2 Aoxeio vepou TG eprou

To 1Mo {wvTtavo Ouwg TTaPAdElyHa TG WYUENG Ye EATUION, aTTOTEAEI TO
oUoTNHA £Qidpwong Tou avBpwrivou opyaviopoU. O autéuaTog Pnxa-
VIOPOG TTapaywyrg Tou 1I0pwTa EVEPYOTTOIEITAI GTOV AvOpwWTTo, OTaV QUTOG
OuoKoAeUeTal va atrodAel BepudTnTa TTPOG TO TTEPIBAAAOV. Ta aTayovidia
ToU 10pWTa €CaTHifovTal Kal éva PEPOG TNG BEPUOTNTOG TTOU OTTOPPOPOUV
TIPOEPYXETAI ATTO TO AVOPWTTIVO GWHA.

H @oén pe €¢atyion Bpiokel epapuoyr o€ OPKETEG CUOKEUEG, OTTWG Ol
€SATHIOTIKOI GUMTTUKVWTEG Kal OI TTUPYOol YUENG TTou UEAETACAUE OTO
KepdAhaio 6. YTrdpyxouv €@appovEG TNG WuEng PE €EATUION OTNV TEXVNTA
TapAywyn xioviou. QuunBeite, TEAOG, TNV WUEN ue €€ATUION OTOV Ba €EN-
yeiTe TN Slo@opd avapeoa OTIG EVOEICEIG TwV BEPUOPETPWY {NPOU Kal uypou
BoABou ato " Mépog Tou BiAiou.
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7.3 Wuén ue amoppopnaon

Ta cuoTAuaTta Yoeng pe amoppodPnan eKUETAAAEUOVTaI TNV 1IS16TNTA MIOG
ouaciag (0 atroppoPnTG) VO ATTOPPOPA HEYAAEG TTOOOTNTEG ATHOU MIOG
GAANG ouciag (To YukTikG PECO). H atmmoppo@nTikA oudia €xel TNV 1810TNTA
va aTroppoPda Toug aTpoug OTav gival kpua, vw oTav BepuaiveTal TOUG ATTO-
BAAAeL.

‘Eva a1ré 10 TPWTA CUCTHPOTA AaTToppOPNOoNG TTou BpioKel eupeia xprAon
akOua Kal CAUEPA, €ival auTd TTOU XPNOIKOTIOIEI VEPSO WG ATTOPPOPNTH Kal
QUMWVIa WG WUKTIKO PE€CO. YTTapyouv OuwG Kal GAAa ouoTAuaTd, 0TTwg autd
TTOU XPNOIPOTIOIEI VEPO-USPATUO WG WUKTIKO PECO Kal Bpwuiouxo AiBiIo wg
aTroppoPnTH.

ATtpoTTOoINTAG

Atroppo@nTiig

EkTOVWTIKO E
Méoo

OegppoyevvATEIA

ZUPTTUKVWTAG

Zxnua 7.3 KUkAog wuéng ue amoppdenan aruwy

ZUYKPIVOVTaG TOV KUKAO QUTO HE TO YVWOTO PAG WUKTIKO KUKAO PE Wn-
XOVIKA] OUUTTIEON OTPWY BAETTOUNE, avTi TOU CUUTTIEDTH, OUO Véa uépn: Tov
atmoppo®nTh Kal TN BepuoyevvnTpia. Evd) 0 KUKAOG PE PNXAVIKI CUUTTIEDN
ATHWVY OKOAOUBET punxavikég dIadIKaoieg, 0 KUKAOG hE aTToppOPnan aKOAOU-
B¢ei uoikoxnuikég Siadikaoigg. To (euydpl aTTOPPOPNTAS-BEPUOYEVVATRIO
Taidel To pOAO TOU CUNTTIECTH. Oa YTTOpOoUCANE va TTOUNE OTI OTOV ATTOPPO-
@NTA €xouue TN @ACN TNG AVAPPOPNONG Kal aTn BepuoyevvATpIa TN @Aon
TNG oupTrieons. EdW dpwg dev €xoupe punxavikr) oupTrieon. O atudg Tou Yu-
KTIKOU aTTeAEUBEPWIVETAI OTTO TNV ATTOPPOPNTIK OUTIia OTn BEPUOYEVVATPIO
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Kal atroKTé peydAn mieon. H uwnAn trieon dnAadn, ¢’ autév Tov KUKAO, Oev
QTTOKTATOI PE PNXAVIKA oupTtrieon aAAd pe Bépuavon. Kal otov KUKAO TOU
ZYXAMATOG 7.3 £X0UNE UWNAN Kal xaunAn TTAeupd. H TTAeupd uwnAng trieong
gival avapeoa aTn BEPUOYEVVATPIA KAl TO EKTOVWTIKO PECO.

H ypauun ammd tov amoppo®nth| €wg Tn BepuoyevvhTpia (XxAua 7.3, Ta-
XIG ypauun) o€ peTa@EPEl POVO TO WUKTIKO PECO, AAAG TTUKVO JIGAUMA TOU
WUKTIKOU YECOU OTNV atroppo®nTikh oucia. Metd tn Béppavon oTn Beppuo-
YEVVATPIA, O ATUOG TOU WUKTIKOU PEGOU EAEUBEPWIVETAI, EVW €Va HIKPO TTOGO
WUKTIKOU PECOU TTapauEVEl BIGAUPEVO OTNV ATTOPPOPNTIKA ouaia. ‘Exouue
Aoimév éva apaid didAupa TTou ETTIOTPEPEI (DIGKOTITOPEVN YPAUURA) OTOV
atroppo®nTA. Ekel Opwe mTpéTTel va gival KpUo yia va TTETUXEI, €K VEOU, TNV
aTmopPOPNCN TWV ATUWY TOU WUKTIKOU JECOU TTOU £pXOVTAl OTOV ATTOPPOYPN-
. MNa T0 oKOTTO auTo, TTEPVA aTrd Tov eVAAAAKTN E &1ToUu attoBaAAel Bepud-
TNTA TTPOG TO TTUKVO JIAAUMA, TTPoBepUaivovTAg To. O1 AAAEG AEITOUPYIKEG KAl
KOTAOKEUAOTIKEG AETTTOPEPEIEG TWV WUKTIKWY CUCTNUATWY PE aTTOppO®non
Ee@euyouv atrd Toug OKOTTOUG auToU Tou gyxelpidiou.

To oloTnua atmopPOPNONG PE ATTOPPOPNTH TO VEPO KAl WUKTIKO PECO
TNV AUPWVia XPNOIKMOTIOINBNKE KUPIWG O€ €QAPUOYEG XAUNAWY KAl HECWV
Beppokpaciwyv. AvatrTixbnke Kal Pia TTapaAAayr] Tou GUCTAUATOS ATTOPPO-
PnNoNG aUPWVIaG yIa Xpon o€ OIKIOKA Yuyeid, n otroia o€ TTONIOTEPES ETTO-
XEG YVWpIoe HEYAAN EQAPUOYH O€ TTEPIOXEG OTTOU UTTHPXE DIaBETIUn BepuIKA
evépyela, evw Ogv NTav €UKOAa SIaBEaIuN N NAEKTPIKA evépyela. To auaTnua
atroppdPNONG PE ATTOPPOPNTH TO BPWHIOUXO AiBIO KOl YUKTIKG HECO TO VEPOD,
YVWpIoE PEYAAN e@apuoyr) oTov KAIJATIoNG. Mia TéTola povada dev PTTopEi
va TTapdyel BEpUoKpaaieg KATWTEPES aTTd To onueio TTHENG Tou vepou (0 °C),
EXEl OJWG TTOAU KaAr atmmdédoan oTnv Trepioxr Beppokpaciwy 3°C éwg 14°C
TTOU ATTAITOUVTAI YIA EQAPHUOYEG TOU KAIUATIOHOU.

7.4 Wuén ue ouurrison aruwy. lNapdoraon Tou WYUKTIKOU KUKAOU
oT1o diaypaupa p-h

H pébodog mmapaywyng wuéng TTou XpnOIUOTTOIEITAI TTEPICCOTEPO OTIG EQPAP-
MOYEG Kal evOIaQEPE! TTIO APETT TOV TEXVIKO TNG WUENG, ival N wuén Ye Pnxo-
VIK) GUUTTIEDN ATPWY. Tov KUKAO JE OUUTTIESN ATHWY TOV £XOUME AdN yVWpI-
o€l TTOAU KaAd ata KegdAaia 5 kai 6. ©a Tov BuunBoulpe edw, TTaPIOTAVOVTAG
TOV TTAVW OTO BIdypauua TTieong-evOaATTiaG.
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O KUKAOG Wung pe oupTrieon atuwy éxel Tavw oTo didypauua P-H
popen TTou deixvel To Aldypauua 7.1:

Aidgypapua 7.1 KUkKAo¢ wuéng ue unxavikn ouutriean aruwyv o€ didypauua p-h

210 d1dypauua auTd, N HETAROARA 12 TTapIoTAVEl TNV ATPOTIOINGN YECA GTO
WuUkTIKG aToixeio. Mpdkerral yia I0OOAITTTN peTaBoArn. H ypauun 23 mapioTtd-
VEI TN CUUTTIEST KAl AKOAOUBEI I0EVTPOTTIKA KAUTTUAN Tou S1aypduPaTOS. 210
onueio 3 (katdOAiwn Tou CUUTTIEDTH) £XOUuuE UTTEPBEPUO aTud. H peTaBoAn
34 cival n I66OAITTTN WUgn Tou UTTEPBEPUOU ATPOU OTO TTPWTO TUMKA TOU GU-
MTTUKVWTH, €W¢ OTOU Yivel EnpoOg KOPETUEVOGS ATUOG (ONpEio 4). ATTd 10 4 £wg
T0 5 éxoupEe GUUTTUKVWAON Tou aTuoU. MNpokeital yia aAAayr] aaong, oTroTe n
MeTaBoA pag gival kal €dw 1060NITTTN. TEAOG, N yeTaBoAA 51 givail n ekTévVw-
an, Kard TNV oTToia £XOUME ATTOTOUN TITWON TNG TTETNG KAl TTOPICTAVETAI UE
KATakOpU®N YPANMN.

Eipaote Adn £toiyol va acyxoAnBouue pe evepyelakoUG UTTOAOYIGHOUG
Tévw oTo diaypaupa p-h.

¥ Yukrikn diaraén unxavikng oUUTTiEoNS aTuoU, Xwpis utrtéwuén ouuTTu-
KVWUATOS Kal UTTEPOEpuavan atuou, ASITOUpYEi ue WUKTIKO uéoo R22.
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Ta uavéuerpa uag o¢ixvouv, karda 1n Asitoupyia, tieon aruorroinong 0,8
bar kai iean ouuttukvwaong 15 bar, evw éva Bapduerpo diTAa atnv eyka-
raoraon éxel évoeién 1,013 bar (=1atm). Av n WukTikn 10X0S TNS EYKATd-
oraoncg givai 2 RT, {nrouvrai 1a €€NG:

1) H xdpaén tou WUKTIKOU KUKAOU o€ didypauua p-h.

2) H mapoxn uadag tou WUKTIKOU UypoU TTOU KUKAOQOPEI OThV gyKaTd-

agraon.

3) H amoppirrouevn Bepuikn 10XUG.

4) H mpooepduevn unxavikn 1IcxUs Katd 1n ouuTttieon.

5) O ouvreAeariic ouutrepipopag (COP).

1) Z10 Aidypappa 7.2 gaivetal TTwg Ba gival 0 WUKTIKOG KUKAOG TTAvw OTO
didypappa p-h kal TTEPIYPA@ETAI OTN CUVEXEID TTWGS £YIVE N OXEdiAoN.

Aigypauua 7.2

O1 méoeig TTou pag divel N EKQwvnaon €ival JAVOUETPIKEG. ZTOV KATAKO-
pugo G&ova Tou diaypdupaTtog p-h avaypd@ovTail o1 aTTOAUTEG TTIETEIS. YTTO-
AoyiCoupe AoOITTOV TIG ATTOAUTEG TTIECEIG, TTPOCOETOVTAG OTIG JOAVOMUETPIKES
TECEIG TNV ATHOOQAIPIKN TTIECT). TN CUVEXEIQ, UETATPETTOUUE TNV TIUK TTOU
Bpiokoupe oe at (Kp/cm?), yiati o€ auth Tn povada PETPIETAI N TTiEon OTO
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diaypapua p-h, 1o otoio £€xoupe oTn d1GBeo pag yia 1o R22 (Aidypaupa
1, MapdapTtnua 3):

ATroAuTn Triean arpotroinong P, = 0,8 bar + 1,013 bar =1,813 bar = 1,85
Kp/cm?

ATroAuTn Trieon oupTrikvwong P, = 15bar + 1,013bar = 16,013bar = 16,33
Kp/cm?

Zny.: MNa tn yetratpot atréd bar o Kp/cm?, aflomroifoape tov Mivaka 2.2.

=ZeKIvape Tn oxediaon atrd 1o onueio 2. AuTo BpiokeTal TTAVW OTN YPAUMNA
ENpou kopeopévou aTuoU aAAd kal TTdvw aTnv 1I006AITTTN 1,85 Kp/cm?. ATrd
TO onueio 2, akoAouBoUpe TNV ICEVTPOTTIKA YPAUUR (av dev UTTAPXE! Kapia,
TTNyaivoupe avaueaa oTIG U0 TTANCIECTEPEG) KAl aveBaivoupe €wg TNV uyn-
Af Trieon, dnAadn €wg Tnv 1I000AITTTN 16,33 at. EpxduaaTe opifovTia €wg To
onpeio 5, To otroio BpiokeTal TTAVW TN YPAUMI KOPEGHEVOU UYypoU. ATTO TO
5 kateBaivoupe KaTakdpu@a' (EKTOVWON) WEXPI VO TUVOVTAOOUUE TNV 1006-
ONITTTN 2,85 at oTo onueio 1. To onpeio 1 gival n €icodog oTOV ATUOTTOINTH.
210 Aldypappa 7.3 éxel oxedlooTel 0 KUKAOG TTAvw o€ didypaupa p-h Tou
WUKTIKOU peucTol R22, cUugwva pe Tnv Tropeia TTou TTepypd@nKe Tapa-
Tavw. ATTO 70 OIAYPAa AQUTO TTAIPVOUME Kal TIG TIEG TWV EVOAATTILOV TwV
d1dpopwyv anueiwv Tmou avaypdeovtal ato Aidypauua 7.2.

2) H wukTikf 1o0xUg gival 2RT = 24000 Btu/h = 6000 kcal/h. H wukTIKA
IKavoTnTa (OnAadn 1Téan BepudTNTa ATTOPPOPATAl GTOV ATPOTTIOINTA avd kg
WUKTIKOU péaou) BpiokeTal ammo 1o didypapua wg diagopd evBaAmwy: h,- h,
= 146,5-113,2 = 33,3 kcal/kg. AiaipwvTag TNV WUKTIKH 10XU SI0 TNV WUKTIK
IKavOTNTa, Bpiokouue OTI N TTapoxr NAadag sivai:

Mapoxn pédac =6000/33,3 = 180,18 kg/h.

3) To oAik6 TT006 BepudTNTAG TTOU ATTORAAAETAI OTO GUUTTUKVWTI, TTAPIOTA-
VETQI ATTO TO PNAKOG TOU €UBUYPAUMOU TURPaTOG 35. Av n doKnaon Jag ¢ntouce

1 Xe TOAAG diaypdupaTa, Tou avatrapioTouv Tov WUKTIKG KUKAO o€ didypaupa p-h, Ba deite T
ueTapoAn 51 oxedlagpévn Pe SIAKOTITOPEVN Ypapur). AuTd yiveTal yiaTi 8¢ yvwpifoupe akpIBwg
TIG eVOIGUETEG KATAOTAOEIG QUTAG TNG METAROANG. Ekeivo TTou yvwpidoupe gival 61 n evBaATTia
ival idla oTNV apyIKr) Kol TNV TEAIKN) KOTAoTACN.
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Aiaypappa 7.3 YukTikéS KUKAOS TTavw oTo diaypapua p-h
TOU WUKTIKOU uéoou R22
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TN BePPOTNTA CUPTTUKVWONG, TOTE Ba TTAIPVAUE TO UAKOG TOU €UBUYPAUUOU
TUAMATOG 45 (U€Ta OTNV KAUTTAVAQ).

H atroBaAAduevn BepudtnTa avda kg WukTikoU BpiokeTal wg diagopd ev-
BaAmwv: h-h,= 161-113,2 = 47,8 kcal/kg. lNa va Bpoupe méoa kecal arro-
BaAAovTal avé wpa Ba TToAAaTTAaCIGoOoUNE TO TTOGO QUTO ETTI TNV TTAPOXA
padog. AnAadr, n atroppITTTouevn Bepuikn 10XUG Ba eival: 47,8 x 180,18 =
8613 kcal/h.

4) To £€pyo TTOU TTPOCPEPETAl OTO WUKTIKO PECO KATA Tn CUMTTiEDN, avd
kg WukTIKOU péoou, uttohoyileTal aTrd 10 SIAYPANPA WG BIAPOPd EVOATTILV.
‘Exoupe W = h,-h, = 161-146,5 = 14,5 kcal/kg. MNMoAAammAaciadovrag Tov apiB-
MO auTo eTTi TRV TTAPOXT HALAG, BPICKOUNE TNV TTIPOCPEPOUEVN PNXAVIKA 10XU:

P =14,5x 180,18 = 2613 kcal/h.

MoAAatrAacidlovtag Tnv TTapatavw TipA emmi 1,161 Bpiokoupe TNV 10X0
oe W:

P=2613x 1,161 W = 3033 W = 3 kW.
H 10xU0¢g TTou uttoAoyioape gival n BewpnTiKA 1I0XUG TOU GUUTTIEDTH).

5) MNa va utroAoyicoupe TO CUVTEAEDTH) CUNTTEPIPOPAS, Ba dlaIpECOUE
TNV WUKTIKA 10X0 810 TNV 10U TOU CUMTTIECTH. 'EXOUpE:

COP =6000/2613 = COP =2,32

2TOV KUKAO TNG WUKTIKAG dIdTagng Tmou oxedidoape aTnv AoKNon auth,
@aiveTal 6T, KaTd TNV €i00d0 oTOV aTyoTroInT (onueio 1), NdN TTavw aTo To
40% TnG NAoG TOU WUKTIKOU peuaTou BpiokeTal o€ agpla kataoTaon. H digp-
yooia pJéoa oTOV OTHOTTIOINTH TTOPIOTAVETAI UE TO €UBUYpauuo TuAua 12. H
agaipoupevn BepudTnTa, ava Hovada Padog WUKTIKOU PEGOU, aTTd TOV YUXO-
pevo xwpo loouTal pe h-h,. Eivar yikpdrepn amé T Aavedvouoa Bepudtnta
QTHOTIOINONG TOU WUKTIKOU PECOU, N oTroia IcouTal pe h-h, (didypaupa 7.2).
H dia@opd autrh uttdpyel, 10T 0TO TEAOG TNG EKTOVWONG £XOUUE AN KATTOIEG
QUOaAiIdeG aTpoU. Agv aTpoTrolgital dnNAadr OTov aTPOTTOINTH OAGKANPN N TTO-

2 O ouvteAeoTnG TTOU UTTOAOYIoapE gival 0 BewpnTIKOS OUVTEAEDTTHS ouuTTEPIPOPAS. O TTpay-
MOTIKOG OUVTEAEOTAG CUPTIEPIPOPAG TNG EyKATACTAONG £ival JIKPOTEPOG OTTO TNV TIMA QUTH.
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oOTNTA TOU WUKTIKOU TTOU PTTaiVEl 07 auTOV. AUTO PEIWVEI TNV WUKTIKA 10XU,
yiaTi n BepudTNTA TTOU ATTOPPOPATAI, ava Povada PAdag Tou WUKTIKOU, €ival
ApPKETE pIKPOTEPN aTTd TH AavBavouaoa BepudTNTA ATUOTTOINONG.

Av gixape UTTOWUEN CUMPTTUKVWUOTOG, N YPAMMN TTOU TTOPICTAVEl TNV
ekTéVWOnN oT1o didypappa p-h Ba peTarotmdoTav TPog Ta apioTepd (Aldypap-
Mo 7.4), hge aTTOTEAECOUA VA EiXAPE PIKPOTEPO TTOCOCTO ATUOU, GTO Wiyua
uypoU-aThoU, 0To TEAOG TNG EKTOVWONG.

Aigypapua 7.4 KUkAog e urrowuén CUUTTUKVWUATOS Kal UTTEPBEpavan atuou

2uvnOwg N UTTOWUEN CUMPTTUKVWHATOG, O £vav KUKAO Wugng Pe un-
XQVIKA OUMTTiEON aTPWY, YivetTal TTapAdAANAa pe Tnv utrepBéppavon Tou
aTpouU ££6dou atrd Tov arpotroinTr. H digpyaaia autr| yivetar oTto BgpMIKO
evaAAdkTn (BupnBeite TNV epwTtnon 8 Tou Kepahaiou 5. Oepuikd eVOANGKTN
€XOUE ETTIONG KAI TNV WUKTIKA O1GTOEN TOu ZxruaTog 6.3. MTTopeite va Tov
EVTOTTIOETE;). TN dpacTnPIOTNTA 8, 0TO TEAOG AUTOU TOU KE@aAaiou, Ba EXETE
TNV €UKaIpia va KAVETE QVTIOTOIXOUG UTTOAOYIGHOUG G€ WUKTIKA OIGTOEN ME
UTTOWUEN CUPTTUKVWHOTOG KAl UTTEPBEPUAvon aTpou.

¥ Tiari BpéBnke LUIKPOS O OUVTEAEOTNS CUUTTEPIPOPAS TOU WUKTIKOU KU-
kAou atn diIdtaén Tou TPonyoUuEVoU epwThuarog;™
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7.5 AAAol 1po1TOI TTApaywyns wuéng

EkT6¢ a1md autoug TTou dn avagépapue, utrdpxouv TToAAoi GAAoI TpdTTOI TTO-
PAYWYNS Wu&ng, KATToI0l aTTd TOUG OTTOIoUG £QapPUOlovTal Kal OAUEPQ, OE
TTEPIOPIOPEVN KAIJOKa evw GAAoI BpiokovTal og OTAdIO TTEIPANATIKAG EQap-
Hoyng.

H @gpponAekTpikn Wosn Baciletal oe £€va QUOIKO QAIVOUEVO YVWOTO
amé 10 1834, 10 Qaivouevo Peltier (MeATIE). ZUu@wva Pe TO QaIVOUEVO auTO,
OTav 10 NAEKTPIKO peUpa dlappEel EVWOEIG BUO BIOPOPETIKWYV HETAAAWY, N HIa
évwon yuxeral. Me aAAa Adyia, av dUO TETOIEG EVWOEIG NETAAWY TTEPIAOU-
BavovTal o€ éva NAEKTPIKO KUKAWGA, N yia WuxeTal Kai n dAAn BepuaiveTal.
MapdT T0 PaIvouevo ATAV yvwaoTéd atmd TTaAid, N BEpUonAEKTPIKA Wugn rpde
OTO TTPOOKAVIO HOAIG KaTd TN dekaeTia Tou 1960. 210 Zxrpa 7.4 TTapioTaveTal
éva atTAd BepuonAekTpikS Ceuydpl. H €vwan TTou BpiokeTal HECA OTOV WUKTI-
KO BaAapo WuxeTal, 6Tav diappEETal aTTO NAEKTPIKO PEUMA, EVW N EEWTEPIKN
évwon Beppaivetal. To ZxApa 7.4 pag deixvel Tnv apxn Asimoupyiag. Xtnv
TTPAYMATIKOTNTA, OTIG £YKATAOTACEIG BEPUONAEKTPIKAG WUENG EXOUME TTOAAG
TéTOIO (euydpla ouvdedepéva o€ OEIpd.

Tpopodoaoia
evaAaoodéuevou
peUOTOG

o
&
d?
Q
A0
&

Juvexég
Petpa

O¢gppoaTdTng

Wuxpn évwon

Oeppun évwon

Zxnua 7.4 OspuonAekTpik woén
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H wi&n avoiXToU KUKAWPATOG 1| XNMIKN Yuén €xel apyioel va di1adide-
TaI OAO KQI TTEPICCOTEPO. XPNOIPOTTOIEITAI O€ POPTNYA-WuyEia aAAd Kal oTnV
atmmoBrkeuon utmd Wuén 1 aTnv atToBAKEUON KATEWUYUEVWY OTN Blopnxa-
vid TPOQiJWYV. ZT0 oUCTAPA QUTO £XOUME €vav TTOAU KOAG HOVWUEVO XWPO
(WukTIKOG BGAOUOG), yEoa oToV OTToI0 WeKAeTal uUypo GlwTo (0€ OpIoUE-
VO ouoTAUATa To UYyPO AlwTo OIOXETEUETAI O OWANVEG HECA OTOV WUKTI-
KO BdAapo, OTTOU ATPOTTOIEITAI KOl META QEUVYEI, WG AEPIO, OTAV ATUOCGAI-
pa). To &lwTo arpoTroleital TaxutaTa (ONUEIOTE OTI TO Onueio Bpacuou
Tou adwTtou, utré Trieon 1atm, eival =196 °C) agaipwvTag BepudTnTa aTTd
TOV Yuxouevo xwpo. Evvoeital 611, oTa CUCTAPOTA AUTA, TTPETTEI VA YiveTal
avaTpo®odoacia o€ WUKTIKG uypod. Autd uTTodnAWVEl Kal 0 6pOg avoixTou
KUKAWUQTOG.

H @poén pe KUKAO aépa cQapudOTnNKE €UPEWS TTPIV XPNOIKOTTOIN-
Bouv, wg WuKkTIK& Péoa, ol ahoyovouévol udpoyovavBpakeg. MpokeiTal
€iTE yIa KAEIOTO oUOTNPA PE KUKAO aépa €iTe yia avoixTé auoTtnua, 61Tou
oTEAvVETAI aTTEUBEIag OTOV WUKTIKO BAAQNO a€pag, TOU OTTOIoU £XEI TTPON-
youpuévwg utroBiIfacTei n Bepuokpaaia. H wién Tou aépa ota cuaTHPATA
auTd yiveTal KUPIWG KATA TNV €KTOVWONR TOU O€ pnxavn ektévwong. To
0e0TEPO ATTO TO CUCTAMNATA, TTOU QVO@PEPAUE, XPNOIMOTTIOIEITAl O€ TTOAAG
ouyXpova agpOOKA®Pn TNG TTONITIKAG AEPOTTOPIAG YIA TOV KAIJATIONO TOU
BaAdpou.

H @ién pe Enpod mrayo (Enpog mayog ovoudletar To areped d10€€idIo TOU
avBpaka) agloTolei 1o yeyovog 0Tl 10 0T1eped CO, PETATPETTETAI, UTTO TTiEDN
1 atm, ameuBeiag oTnv agpia eAacn, xwpeic va Tepaacel atmmod Tnv uypn edaon.
To @aivopevo autd ovoudleTtal e§dXvwon Kal ouvodeleTal atTd amToppo-
enon Beppotntag amd Tov TePIBaAlovTa xwpo (AavBdvouca Bepudtnta
egdxvwaong). XpnolgoTrolgital cuviBwg o€ ATTOBNKEG KATEWUYUEVWY, OTTOU
0 ¢npog Tayog ToTrobeTEITAl O TTAAGKES QITTAO OTA TTOKETA KATEWUYHEVWV
TTPOIOVTWV.

TéNOG, EKTOG ATTO TOUG TPOTTOUG TTOU ava@épBnkav, o avBpwtrog avaln-
Td OUVEXWG, HEOW TNG €PEUVAG, VEOUG TPOTTOUG TTAPAYWYNAS Yuéng, OTTwG
Wuen pe Aéiep (BouPapdIoUOS TWV DOUIKWY OTOIXEIWV EVOG CWHATOG, WATE
VO OTTOKTAOOUV JIKPOTEPN KIVNTIKA EVEPYEIQ, UE TEAIKO QTTOTEAECHA VA MEI-
wveTal n Beppokpacia Tou cwuaTog — BuunBeiTe Ta TTEPi aTTOAUTNG Bepo-
Kpaoiag o1o KegdAaio 2, § 2.3).
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ANAKE®AAAIQZH

H wogn pe egatuion, n wugn pe amoppoenon, n Yugn Pe uNxavikr oupTrieon
atpwv, N Wuén ue KUKAO agpa, n BepuonAekTpIkr Wuén, n wuén avoixtou
KUKAWPOTOG Kal N wuén e Enpd TTayo eivai ol TTo yvwaoToi TPOTTol TToU XPnol-
poTroioUvTal yia TNV TTapaywyn wuéng oTig SIAQOPES EQAPUOYEG.

2TOUG TTEPICOOTEPOUG ATTO TOUG TTAPATTAVW TPOTTOUG AIOTTOIEITAI TO QAIVO-
MEVO TNG atmoppoenaong Bepudtntag atrd 1o TepIB&AAov, éTav yia ouaia e-
TATPETTETAI ATTO TNV UYPR OTNV aépia QUOIKR KaTaoTaon (i atrd Tn OTePEN
aTnV a€pIa yia TNV TTEPITITWAN Tou Enpou TTayou). YTTApXoUV OuwG Kal AAAoI
TPOTIOl, OTTWG N BEPPONAEKTPIKI WUEN TTou agloTrolei To gaivouevo Peltier.
TEAOG, OTNV WYUEN WE KUKAO aépa, dev £xoupe aAAayr] @aaong Tou agépa. Autog
WUXETAI, KABWG EKTOVWVETAI OE PNXAVA EKTOVWONG.

H péBodog mapaywyng Yuéng, TTou XPNOIUOTTOIEITAI TTEPICTOTEPO OTIG EQAP-
MOYEG Kal evOIa@EPE! TTIO AUECT TOV TEXVIKO TNG WUENG Kal ToU KAIJATIOHOU,
gival n wuén pe pnxavikr ouptrieon atpwy. H xdpagn tou KUKAou Pe pnxo-
VIKf) gupTTieon atpwy Tévw o€ diaypauua p-h, ytropei va yivel eUkoAa, étav
yvwpidoupe Ta £ENG:
® H arpotroinon kai n cuuTTOKVWGOnN €ival JETABOAEG 1I00BANITTTEG Kal
I000EPUOKPACIAKESG Kal TTapIoTAvVOvVTal PE euBUypauua TURPaTa
TapAdAAnAa oTov GEova Twv eVBAATTILOV, OTO €0WTEPIKO TNG KO-
pTTévag Tou diaypduPaTOG.

® H oupTtieon gival yeTaBOAA I0EVTPOTTIKI.
® H ektOvwon eival peTaBOAR 10eVOOATTIKA.

EmmAéov, yvwpilovTtag To €id0G TOU WUKTIKOU PJECOU Kal OPICPEVA EYEDN
TNG WUKTIKNAG EYKATAOTAONG, UTTOPOUNE VO XOPAEOUHE TOV KUKAO TTAVW OTO
didypaupa p-h Tou avTioToixou WUKTIKOU péGou. H TTapdaTacn Tou KUKAOU
Me oupTrieon atpwy, Tévw oTo didypauua p-h, pag divel Tn duvatdtnTa va
KAvVouuE BIAPOPOUG EVEPYEIOKOUG UTTOAOYIOHOUG. 2€ auTd Pag Bondd 1o 6T N
agaipoupevn BepudTNTA, N ATTOPPITTITOPEVN BEPUATNTA KOBWG Kal TO INXaVI-
KO €pyo TTou SiveTal OTO WUKTIKG PETO, avd povada padlag, utrohoyidovTal wg
O1aQOPEG EVOAATTIWV.



218

Wy=H — KAIMATIEMOS

EPQTHZEIZ - APAZTHPIOTHTEZ

To BpwpIoUxo AiBI0 OTa WUKTIKG CUCTAUATA PE aTTOpPOPNON ATHWY Ei-
vai:

(a) To WukTIKG péoo

(B) To uAIkO Tou EnpavTrpa

(y) H atmmoppooenTik oucia

(8) MpdaBeTo UAIKS yia va xaunAwvel Tn BepPoKPATia aTPoTToinong.
Mati TormoBeTeiTal eVAAAGKTNG BEPPOTNTAG OE €va WUKTIKO KUKAWUA WE
MNXQVIKA CUUTTIEON OTUWV;

(a) Na va xapnAwvel Tnv TTieon avappo@nong

(B) Ma va xapnAwvel Tnv TTieon KaTaBAIYNG

(y) MNa va peyaMDVEl TO WUKTIKO ATTOTEAECHA

(8) Mo va uttowUxEl To UYPO WUKTIKO TTOU EEEPXETAI ATTO TO CUMTTUKVWTH).

Molog civar o pOAog TnG BepuoyevvnTpiag o€ €va oUOoTNPa Yoéng Me
aTTopPPOPNCN ATHWY;

2 UYKPiVETE TO OUCTNUA YUENG WE CUMTTIEGN ATHWYV Kal To cUaTAPA WUENG
ME atTroppO@non aTtywv. oieg avTioToIXioeIg YTTopouV va yivouv avape-
Oa OTa PEPN TwV dUO CUCTANATWY;

Ti gival 0 Enpog TTAyOG Kal PE TT0I0 TPOTTO AIOTTOIEITAI YIA TNV TTAPAYWYN)
pogng;

21NV Wuén avoixTol KUKAWMPATOG UTTOPOUV va XpNnoipoTroinBouv XAwpo-
@BopavOpakes (CFC) wg WukTiké péoa;

O1 ouvnBiopéveg auTOVOUEG KAIJATIOTIKEG JHOVADEG TTOU YVWPICOUNE OTTO-
TEAOUV £QAPPOYI) TOU WUKTIKOU KUKAOU PE PNXaVIK) cupTtrieon atpwyv. Ol
TTEPICOOTEPEG ATTO AUTEG TTAPEXOUV WUEN-Bépuavon (To xelpwva, Byd-
{ouv OTO XWpPOo CaTo agpa). AUTO TTETUXQIVETAI JE AVOCTPOPH TOU WUKTI-
KoU KUKAoOU (To punxdavnua Asitoupyei, OTTwg AéPe, wg avTAia BeppdTnTag).

a. davraoTeiTe WG Ba uTTOPoUCE va Yivel QUTr N avaoTPoQr TOU WUKTI-
KoU KUKAOU Kal avadnTrioTe OTn OUVEXEIQ TTEPIOCTOTEPEG TTANPOYPOPIES
yla TO TTWG YiveTal autd aTnVv TTPAEN.
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B. HikavoTnTa TOU PNXavARATOS TTEPIYPAPETAI PE DUO TIUEG, OUVABWG
o€ Btu/h (11.x. Elk6va 7.2). H pia TR ava@épeTtal o€ XEINEPIVA AEl-
Toupyia (Béppavon) kai n GAAn o€ Bepiviy Asitoupyia (Wugn). MNarti n
TIMA TTOU avagépeTal oe BEpuavan eival TTavToTe PeyaAlTepn atmo
QUTA TTOU ava@épeTal o€ Yuen;

YYKTIKH/OEPMANTIKH ANTOAOXH: 7,600/8,600 Btu/h

AIASTASEIS: 850 (M) x 191 (M) x 278 (Y) mm

Eikova 7.2 KAiuariotikn povada woéng-6épuavang diaipouugvou TUTTou

WukTIKr dI1dTagn PNXavikAg ouuTrieong aTpuou WUKTIKoU péoou R134a
epyadetal ge avappodenan utrépBepuou aTuoU Kal UTTOWUEN CUPTTUKVW-
paTog. H Beppokpaaia kal n mieon otnv €icodo Tou cuuTieaTr ivar 10
°C kai 0,5 bar (pavopetpikn) avrioToixa. O Babudg EnpdtnTag Tou ATPOU
META TNV ekTOVWON €ival 0.2 , n YukTIKr 10XU¢ 3 RT Kol n 1Tieon ouptru-
kvwong 10 bar (pavopeTpikn). H atpoo@aipikn Tieon eivar 1 bar. Zntou-
vTal:

1) H xd&pagn Tou KUkAou o€ didypauua p-h
2) H mapoxr padag Tou WukTIKOU JEoOou
3) H mmapexéuevn unxavikr 1oXUG TTPOG TO WUKTIKO HECO

4) O OuvTEAEDTNG CUMTTEPIPOPEG.
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¢MBIAKOMENO} 57ox 01

Mera tn diammpayudareuon Twv BeUGTwVY autoU TOU KEQaAdiou, o1 uabnrég mpé-
el va ival o€ Béon:

\/ Na ava@épouv Toug Baaikolg TTapdyovTeG TTou TTNPeAdouv Tn diaThen-
on TPOQipwyY UTTG WYUEn Kal va avaAlouv To pOAO KABE TTapdayovTa.

\/ Na ava@épouv TG BEATIOTEG OUVONKEG dlaTPNONG UTTO Yugn diIdpopwv
TPOWIUWV.

\/ Na egnyoulv yiaTi UTTAPXOUV CUYKEKPIPEVA KATW Opla BEPUOKPATIag yia
TN d1aTAPNoN TPOYINwWVY UTTO WUEn.

\/ Na opifouv 1oV 6p0 KATAWUEN Kal va ava@épouv TIG dIAPOPES WG TTPOG
TNV ETTITWON OTA TTPOIOVTA AVAPESO OTNV TaxEia kataywugn kai mn Bpa-
Ocia kardyuén.

\/Na MTTOpOUV va XpnOIYOTIOIoUV TTVOKEG UE TIG ouvlnikeg dlaTipnong
uTtd WUEn, Tou TTpodiaypdeovTal yia didpopa TPOPIUA.

8.1 2uvOnkeg ouvripnong tpogiuwy. Ospuokpaoia, uypaagia

H ouvTipnon Tpoipwyv eival xwpig ap@iBoAia n yeyaAltepn epapuoyn NG
Wueng. Ao auTr Tnv avaykn €EAANOU, TTPOEKUYE N ETTIOTAMOVIKA £pEUVA KAl
n TEXVOAOYIKA avaTtrTuén aTov Topéa TG wugng. 'Exouue ppéoka @pouTa Kal
Aaxavik@ 6Ao 1o Xpovo xapn otnv wuén. Moulepikd, Kpéata, wdpia diatn-
pouvTal o€ Wuyeia Péxpl va KatavaAlwBouv. Opiopéva Aaxavikd, OTTwg Ta
MaviTapia, KaAAIEpyouvTal JOvo KATW atro €10IKEG KAINATOAOYIKEG GUVONKEG,
TTOU ETTITUYXAVOVTal Xapn oTnv Wugn. Ta maywTd, TEAog, atmoteAoUv TTpoidvTa
NG Yugng.
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Eikova 8.1 Tepdarieg moodTnTes TpOQiwyv diarnpoulvral utté Wwuén o€ EUTTOPIKA
KaraoTiuara

H atmoBrkeuon Twv Tpogidwyv o€ XaunAn Bepuokpaaia gival n AUon TTou
Xpnoigotroigital, otav emMBAAAETAI TT.X. VO KATAVAAWBOOUV O€ TTEPIGBOUG TTOU
EXEl OTAPATACEN N TTApAYwWYH TOug 1 OTav UTTAPYEl UTTEPTTApAywyn f otav
XPEIAZETaI Va PETAPEPOOUV PaKPIA.

H wi&n ouvteAei oTn diatrpnan Twyv TTPOIGVTWYV Yia Toug €€AG Adyoug:

® EmBpadivel Tn dpdon Twv HIKPOOPYAVIGMWY, Ol OTTOiolI TTPOo-
oB4&AAouV Kal aAAolwvouy Ta TPOPIUA.

® EmBpadivel To HETABOAIOHO TWV QUTIKWYV ICTWV TWV GPOUTWY Kal
TWV AAXAVIKWV.

® EmBpaduvel TIG XNMIKESG KAl EVEUUATIKEG AVTISPACEIG, TTOU UTTO-
BaBuicouv Ta TPOPIYQ.

H xaunAn Bepuokpaacia ouvteAei onuavtikd ato Xpovo diaTApnong Twv
Tpo@ipwv. O Mivakag 8.1 pag deixvel TOOEG POPEG AUEAVETAI O XPOVOG dIa-
THPNONG SIGPOPWY TPOYINWY OE EUTTOPEUTIUN KATAGTACN. 2TOV TTiVOKA QUTO
yivetal oUykpion avapeoa o€ pia KaTaoTaon atrodnkeuong Twv TTPoidvVTwY
oe TepIBAaAAov 21 °C (Bepuokpaaia dwaTiou) Kal O€ JIa KATAOTOGN GUVTH-
pnong utéd Wwugn otoug 0 °C.
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MMivakag 8.1 Emunkuvon Tou xpovou d1atnpnong Twv TpoQiuwy, orav
armobnkevovral UuTTé WUén

Eidn Tpogipwyv Augnon xpdvou
Yapia 10 popég
MouAepikd 9 »
Kpéag »
®pouta 5 — 10 popég
PUAAWON Aaxavikd 4 popég
Pi¢wdn Aaxavikd 4 popég
=npoi KapTroi 3 popEg

O1 xaunAég Beppokpaacieg dev KAVOUV TTAVTOTE KAAG OTA TPOQIUA, KaBEva
atrd Ta otroia £xel TN O8Ik Tou KAaTdAAnAn Beppokpacia amobrkeuong.
XapnAoTepeg Bepuokpaaieg ammd auTéG TToU avExovTtal Ta TPOPIPa gival du-
vato va TTPoKaAéoouv BAGREG oTn doun Toug, TTou ovoudadovTal acBéveieg
Wuyoug. Eival yvwoté 61 o1 pmmavdveg, katw atrd toug 13 °C, paupidouv.
Emiong, o1 TTpdaiveg TopdTeg deV KOKKIVICOUV KAVOVIKA, av atroBnKeuTtouv o€
BaAapo Beppokpaciag katw atmd 13 °C. Ta Aepdvia, kdtw ammod 14 °C, oxn-
MaTiouv paupeg KNAIDEG, evw PENITCAVEG, UTTAMIES Kal ayyoupia UTTOQPEPOUV
atmd TANYEG Tou @AoloU Toug OTav atmobnkevovTtal o€ BEPUOKPATIEG KATW
amé 7 °C.

Tigég xpovou diatrpnong OIA@opwY TPOQPiJwY UTTO WUEN, KATW atrod TIG
I01QITEPEG CUVONKEG TTOU aTTaITEl TO KABEvVa, pTTopEiTe va Bpeite oTov Mivaka
8.2 oT10 TéAOG TNG TTaPAYPAPOU.

2xedo6v OAa Ta TPOQPIPa atroTeAoUvVTal O€ PEYAAO TTOGOOTO aTTd vePD. To
TT0000TO auTd avépxetal oTo 80%. Eivalr yvwoTtd 611 10 vepd, UTTO TTieon
1atm, aoTtepeoTroicital aToug 0 °C. Autd agopd 1o KaBapd vepd. OTav duwg 10
VEPO TTEPIEXEI TTPOCWIEEIG, N TTAEN (OTepeoTTOiNON) O YivETAl OKPIRWG OTOUG
0 °C. MNa Tapddeiyua, otav TTepIEXEl AAATI O PeEYAAO TTOOOOTO, N BEpUOKPa-
oia TAENG xapnAwvel. ‘ETol Aoimmév, o€ katrola Bepuokpaaia Aiyo XapunAdTepn
atd Toug 0 °C, dlo@opeTIKA yia KABE €id0g, TO vEPO TWV TPOPIUWY OTEPED-
Trolgital. Eival yvwoTto 0TI n YETATPOTIN auTh TTPOKaAEi al¢nan Tou Gykou,
ME atroTéAeopa TN Pr¢nN TwV JEMPPAVWV TWV KUTTAPWY TTOU CUVIOTOUV TO
Tpoidv. Otav Aoirév 1o TTpoidv avabepuavBei, Ba ammodAel éva yépog ammo
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Ta UYPQ, TOUG XUMOUG TTOU TTEPIEIXE, YEYOVOGS TTOU ETTIPEPEI ATTWAEID BAPOUG,
aAAd Kupiwg aAAoiwaon TNG yelong. ZuvTApnon utro Yuén £xoupe OTavV TA
TPOYIUG BpickovTal o€ Bepuokpaaia eAAXIOTa uwnAdTEPN OTTO T BEpUOKPa-
oia oTnv oTToia apXiCel va TTaywVEl TO VEPO TTOU QUTA TTEPIEXOUV. KaTd OuvE-
TTEln, Ta TPOPIPA TTou TTPoopilovTal va KatavaAwBoUuv o€ OUVTOUO XPOVIKO
O1doTnua TTPETTEI va ouvTnpouvTal o€ Bepuokpaaieg Aiyo katw atré Toug 0
°C, KaT' eAaxIoTO. ZUVABWG, YIa Ta VWTTA TTPOIGVTA, 0 KUPIOG BAAOUOG TwV
OIKIOKWYV WUYEiwv TTPETTEl va dlaTnpeital oTn Bepuokpaaia Twv +4 °C woTe
va atro@eUyETal N KOTAWUEN TPOYiUwyY, Ta OTroia TTpoopifovTal yia TIG Tpé-
XOUOEG OVAYKEG KAl KATAVOAWVOVTAI O OXETIKA GUVTOUO XPOVIKO d1aoThua.
Tovifoupe GuwWG Kal TTAAI OTI Bev €xouv OAa T TPOPIUA TIG iBIEG aVAYKESG O€
Beppokpaacia ocuvTApnong.

‘Evag GAAOG onuavTikdg TTapayovTtag, Tou €mdpd oTn diathpnon Twv
TPOiPwY UTTO WU&n, cival n OXETIKA uypacia Tou aépal. H oxeTIKA uypa-
oia yia Ta TePIcoOTEPA QpoUTa TTPETTEl va KupaiveTal atmd 80 £wg 90% kai
yia Ta @UAAWON Aaxavika atrd 90 €wg 95%. Av 0To BAAOPO ETTIKPATE PIKPN
OXETIKN uypagia, TTPOKAAEiTal apuUOATWAN KAl CUPPIKVWAN TwWV TTPOIOVTWV.
AVTIOETWG, UTTEPBOAIKA PEYAAN OXETIKA UypaCia €UVOEi TNV avaTITuEn Twv
MIKPOOPYQAVIOUWV.

21ov Mivaka 8.2 BAétToupe Tov TTPORAETTOUEVO XPOVO dIOTAPNONG UTTO
Wugn S1IGQopwy TPOPINWY YIa CUYKEKPIPEVES TINEG BEpUOKPATiag Kal OXETI-
KAG Uypaaciag, Ol OTTOIEG CUVIOTWVTAI VIO TO CUYKEKPIKEVA TPOPIUA.

1 ZxeTkn uypacia piag moodTnTag agpa gival 1o TNAIKo TNG PAdog Twv UdPATUWY TTOU TTE-
pIEXovTal OToV aépa TTPOG Tn MAala Twv udpPaATUWY TToU Ba TTEPIEIXE O iBI0G agpag, av frav
KOPEOUEVOG, UTTO TNV idia Beppokpaaia Kai TTiean (BA. kai To KepdAaio 10).
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MMivakag 8.2 Suviotwuevn Bepuokpacia, OXETIKN uypaaia Kar SIGPKEIX
arrobnkeuans SIGQoPwWYV TPOYIUWV

Eidn 1poipwy | ©cpuokpacia (°C) | ZxeTikr uypacia | Aidpkeia amodrnkeuong
Ayyoupia 7 ¢wg 9 90-95 10-14 nuépeg
Auya -1 €éwg 0 85-90 6-7 pfveg
AxAddia -1 €wg 0 90-95 2-7 unveg
Bepikoka 0 85-90 1-2 ¢BOouadeg
BouTtupo 0 éwg 2 80-85 2 prveg
IkpénT ®pout 0 éwg 9 85-90 4-6 eBdopadeg
Kaporta 0 90-95 4-5 pfveg
KapTtroudia 2 fwg4 85-90 2-3 gBdoudadeg
Kapudia 0¢éwg 8 65-75 8-12 unveg
Kpéag Bodivo 0 ¢wg 1 88-92 1-6 £Bdouadeg
Kpéag xoipivo 0 ¢éwg 1 85-90 3-7 nuépeg
Néyavo 0 90-95 3-4 eBdouddeg
MapouAi 0 90-95 2-3 eBdopdadeg
MeAiTaveg 7 éwg 9 85-90 9-11 nuépeg
MnAa -1 éwg 0 85-90 3-8 prveg
Memovia 7 éwg 9 85-90 1-2 eBdouadeg
MopTokdAia 0 éwg 9 85-90 6-12 eBdopadeg
Poddkiva -1 éwg 0 85-90 2-4 e3dopdadeg
2Ta@UAIa -1 éwg 0 85-90 3-6 prjveg
dacoAdkia 6 €wg 8 85-90 8-10 nuépeg
Yapia 0¢wg 2 90-95 5-15 nuépeg

8.2 2XuvOnkeg karawuéng TpoQiwyv. OspuoKkpacia, uypaoia

Katayuén cival n diadikagia TTaywuaToS TwV TPOPIdwY, TToU ETTITUYXA-
VETAI PE Tayeia agaipeon BepudtnTag. ‘Eva mTpoidv Bewpeital Katewuyuévo,
OTav TO JEYOAUTEPO TTOCOCTO TOU VEPOU TTOU TTEPIEXEI, £XEI OTEPEOTTOINOEI.
To kaTeWuypévo TTPOidV TTPETTEI VO @BACEl O BepUoKpaaia XaunAdTepn atro
-18°C. Z1n ouvéxela, odnyeital ato BaAapo dlaTnPNong KateWuyuévwy. H
TINA Twv -18°C gival n xapakTnpIoTIKA Bepuokpaaia atroBriKeuong KOTEWUY-
MEVWV TTPOIGVTWY, N oTToia TTPodiaypd@EeTal aKOUn Kal yia 1o 6GAaUo KaTe-
WUYHEVWV (KATAWUEN) TWV OIKIOKWY WUYEIWV.
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Mapd Tn diadedopévn avtiAnwn OTI Ta KATEWUYHEVA TPOPIUG gival KATW-
TEPNG TTOIGTNTAG, Ol BPETTTIKEG 1I01OTNTEG TWV TPOQYIWV diaTnEoUvTal PE TN
MEBOSO auTh KaAUTepa atrd otroladrTToTe AAAN HEBodO oUVTAPNONG. £TOUg
-18°C 1a mepIcoOTEPA MIKPORIA TTEBAiVOUV Kal 6oa ETTIRILOVOUV adPavo-
TroloUvTal TEAEiwG. Mepikd éviupa ouvexidouv akoun tn dpdon Toug. lMNa 1o
AGyo auTd cuviaTATal, VIO OPICHEVA TPOPIUA (OTTWGS O XUMOGS TTOPTOKAAIOU Kal
OPIOUEVA OTTWPOKNTTEUTIKA), TTPIV ATTO TNV KATAWUEN TOUG, TO EPATIOMA (VIO
Ta Aaxavik& auTo yivetal ge URATITION o€ vepd TTou BPAdel yia 2 £wg 4 AeTTTd,
avdéAoya pe To €id0G Tou Aaxavikou).

21ov lNivaka 8.3 BAETTOUE TOUG AVAUEVOUEVOUG XPOVOUG dIOTAPNONG KO-
TEWYUYUEVWYV TPOQPIUWV Yia dUO SIaQOpETIKEG BEpUoKpaaieg ammobAkeuong.

MMivakag 8.3 Avaueviuevn didpkeia O1aTpnong KATEWUYUEVWY OE UAVES

Eidog Tpogipwv -18 °C -12 °C
Xupo6g TTopTOKaAIOU 27 10
Poddkiva 12 AiyoTepo atmo 2
PpdouAeg 12 2,4
KouvouTridi 12 2,4
Mpdaoiva pacoAdkia 11-12 5
Quoé Bodivo kpéag 13-14 5
Quo xoipivo KpEag 10 Aiy6éTepo atro 4

OT1rwg TpokuTTel ammd Tov [Mivaka 8.3, Uwwaon Tng Bepuokpaciag diaTh-
pnong Katewuypévwy katd 6 °C (atrd Toug —18 atoug -12°C) eAarTwvel on-
MavTIké Tnv TTEpiodo diaTAPNoNG Twv Tpoiywyv. H Beppokpacia Twv -18°C
TTOU oUVIOTATAI yIa TN SIATAPENON KATEWUYUEVWY, EEACPOAIEl diaTrhpnaon Tpo-
QiWV o€ EEAIPETIKN TTOIOTNTA, XWPIG UTTEPBOAIKO KOG TOG.

Ta kaTewuypéva TTpoidvTa O dlaTnpoUvTal AaTTEPIOPIOTA OE UYWNAN TTOI10-
TnTa. Katd 1n didpkeia Tng diaTrpnong Toug oTnv Katayugn utroBabuidovTal
oTadIaKA yia Toug €€1G AOyOUG:

® H dpdon opiopévwy evlUuwy cuveyiCetal, OTTWG €idape, Kal o€
Beppokpacia -18°C.

® >upBaivouv auéoueloEIg OTh BEPUOKPOTIa TOU XWPOU UE ATTOTE-
Aeoua, otav n Bepuokpacia aveaivel, KATTOION JIKPOOPYAVIOUOI
va dpacTnEIOTTOIoUVTAl €K VEOU OAAG KaI VO ETTEPXETAI ETTIQAVEIA-
KA EApavan oTo TTPOoIdV.



SYNTHPHSH TPOOIMON .

2TIG KOBNPEPIVES OIKIAKEG EQAPUOYEG WUENG OUXVA KATAWUXOUPE VWTTG
TTPOIOVTA TOTTOBETWVTAG Ta O€ €I0IKO XWpPOo (katawuln). H katdwuén ekei yi-
VETAI GUVABWG Pe Bpadl pubud? (Bpadeia katdwuén). O TPOTTOG aAuToG EXEl
opIopEva PeIOVEKTHMATA. AG T TTPOCOIOPICOUE, ATTAVTWVTOG OTO EPWTNUA
TTOU aKOAOUBEI:

¥ Oa éxete maparnphnoel 0T TTOAAES popéc, orav Byalouue kpéag arrd TNV
Kar@wuén Kai To aQrVOULE LIEPIKES WPES, EUPavidovTal LIKPES EOTIES ai-
Haro¢ kai vepou. Kari téroio ouuBaivel ouvhBwgs Otav 10 KpEQS EXEl Ka-
TAQWUXOEi OTO XWPO KATEWUYUEVWY TOU OIKIGKOU wuyeiou. Ae ouuBaivel
OUWCS OTaV TO KPEAS EXEI AYopAOTEl ATTO TO EUTTOPIO WS KATEWUYUEVO
(éxer dnAadn umroorei Brounxavikn karawuén). MNou moTeUETE OTI OQEi-
Aerar auth n diapopd;

Katd tnv katdwuén oxnuatifovral TTayoKpUGTAAAOI, Ol OTTOi0I TTPOEPXO-
vTal atrod TNV TAEN Tou vepou TTou BpiokeTal yéoa oTta Tpo@Iua. Otav n Katd-
wugn yivetal ye Bpadu puBuod axnuariovral, avaueca oTa KUTTAPA TOU TPO-
@ipou, TTayokpUoTaAAoI peydAou peyéBoug kal pe aixuég (ZxAua 8.1 Tavw).
O1 TTayoKpUGTAAAOI QUTOI UTTOPET VO TPAUPATIOOUV Ta KUTTAPG TOU TTPOIOVTOG
TIPOKAAWVTAG aAAoiwan. AvTiBeTa, pe TNV Taxeia KaTawuén oxnuatiovral
TTAyOKPUOTAAAOI PIKPOU peyEBoug (ZxApa 8.1 KaTw).

Zxnua 8.1 Zxnuarioudg mayokpuoTaAAwy kartd 1 Bpadeia (révw)
Kal TNV Taxeia (katw) karawuén

MNa va amopeuxBei n dnuioupyia TTayoKPUOTAAAWY peydAou peyEBoug,
EMPBAAETAI VO TOTTOBETOUVTAI OTO XWPO KATAWUENS TWV ouvnBIOUEVWY OI-

2 EkT16G av TOTTOBETAOOUNE HIKPH TTOTOTNTA TPOYINWY KOTEUBEIQV TTAVW OTO WUKTIKO GTOIXEIO
) S108£ToUpE €181KO KATAWUKTN TAXEIOG KATAWUENG.
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KIOKWV Yuyeiwv PIKPES, KABE @opd, TTOOOTNTEG TPOPiuwY. Ta TpdPINa auTd
TPETTEl, av eival duvaTtod, va TOTToBeToUVTal OTTEUBEIOG ETTAVW OGTO WUKTIKO
oToIxEio.

Ag doUpe Twpa TTWG yivetal n Taxeia katawuén. 'Evag TpéTTog gival Ye Tn
dloxéteuon pelpaTog oAU puypou aépa (-35°C €wg -40°C) mavw atod
Ta TTPoIGvTa. AUTO TTPAYUATOTTOIEITAI BIOUNXAVIKA OTIG AEYOUEVEG WUKTIKEG
ONPAYYEG. 2’ AUTEG, T TPOPIUA PETAPEPOVTAI PE INAVTEG, eV OIOXETEUETAI
WUXPOG 0EPag PE YopAa avTiBeTn aTTd TN YOoPa TNG Kivnong Tou IudvTta. Baaoi-
Kn atraitnon Katd TV Katayugn givai eTTiTeugn ogoidpopeng KaTtd 1o duvaTév
BepPoKpATiag OTA KATAWUXOPEVA TTPOIOVTA VIO VA ATTOPEUYOVTAI TOTTIKEG XA-
MNAEG Bepuokpaacieg o€ opIoPEVO POVO TURPA Twv TTpoidvTwy. OTtav arrai-
TEITAI TA TEPAYXIA TWV TPOPIPWYV VA TTAYWOOUV EEXWPIOTA, XWPEIG va KOAAOUV
TO éva OTO GAAO (TT.X. MTTIZENIA, yapideG), HETaPEPOVTAI TTAVW OE BIATPNTO
IMAVTA, aTTd TO KATW PEPOG TOU OTTOIOU EUQUOATAl WYUXPOS AEPAG.

AMN\OG TPOTTOG KaTAWUENG eival he éupeon etraen. Katd tn pé6odo auth,
oTeped TPpOQINa guokeuadovTal oe ASTITA KIBWTIA, Ta OTToia TOTTOBETOUVTAl
avapeoa o€ JETAANIKEG TTAAKEG TTOAU XapNnARG Bepuokpaaciag.

TéAOG, KATAWUEN UTTOPET va Yivel Kal Mg EURATITION TWV TTPOIOVTWY PECA
0’ éva Yuxpo didAupa (ouvhnBwg o€ éva deutepelov WUKTIKO). ANIEUTIKOI OTO-
Aol kaTayuxouv Wdapia v TTAw, JE TN YEB0dO auTr, Jéoa ae AAuN.

O mapdyovTtag uypacia Taidel To pOAO TOU Kal aThV KATAWuén Twv TpO-
Qiuwv aAAG Kal aTn dIaTAPNON TWV KaTEWUYHEVWY. Edv katd Tnv katdyugn
TWV TTPOIGVTWY TTapaTtnEEitTal UTTEPPOAIKH apuypavaon oTa TPOQIUA, TOTE Ba
TPETTEI AQUTA TTPWTA va TTpowuxBolv £wg Toug -4°C pe pelpa aépa uywn-
MG OXETIKAG UYypaoiag Kal oTn ouvéxela va katayuyxBouv atoug -18°C. Ta
KaTeWuypéva Tpo@Iua gival duvatd, Pe TRV TAPodO ToUu XPOVou, va XAoOouV
MEYAAO PEPOG ATTO TNV UYPACIia TOUG KAl VO TTAPOUTIACTOUV KNAIBEG TTOU HoId-
(ouv pe gykauparta. MNa va armo@elyeTal auTd, OTavV Ta TPOQIUA TTpoopilovTal
yla JOKpOTTpGOeaun d1aTrpnon GTNV KATAWUEn, TTPETTEI VO CUCKEUAOVTAI PE
UAIKG adlaTrépaoTa atro Thv uypaacia.
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8.3 Aidapopoi dAAor mapdyovreg mou emnpealouv Tn GCUVTHPNON
Kai TNV Karaywuén Twv TPOoQYiwv

Mia onuavTiki airia aAAoiwong Twv ePoUTWY KAl TwV AAXAVIKWV gival
OTI TTOAAG 11O aUTA ouveXiouv TO HETARBOAIGHO TOUG KAl PETA T OUYKO-
MIdA Toug. 'ETO1 OTO XWPO TToU gival atroBNKeUPEVa, KOTAVOAWVOUV Ou-
yoOvo Kal he TNV Kauon mrapdayouv dioeidio Tou dvBpaka. Oco peyaAuTepn
gival n Bepuokpaaia ammobrKeuong, TG00 TTI0 £VTOVOG €ival 0 HETABOAIOUSG,
ETTOUEVWG TOGO TTIO YPHyopa KATAGTPEQPOVTAI TA TPOQIUA. ZTIG XOUNAEG
Bepuokpaaieg o HETABOAIOUOG eTTIBpaduveTal onUAvTIKA (BA. kai Tnv § 8.1),
YEYOVOG TToU £xel BeTIKN €midpacn oTn dIApKeIa (WAG TWV TPOYIJwWYV. ZToV
TTivaka 1Tou akoAouBei, BAETToupE To puBud TTapaywyng diogeidiou Tou Av-
Bpaka atmd didgopa ePOoUTAa Kal AaXaviKd, yia TPEIG OIaQOPETIKEG BepUO-
Kpaaoieg amobrikeuong.

Mivakag 8.4 lNapaywyn CO, kard v amobnkeuan Aaxavikwy

Aayavika Mapaywyr) CO, o mg / Kgr 1pogiuou
0°C +4 °C +21°C

2TTaPAyyIa 27 82 222
dacodAia 12 28 156
MTrpokoAa 12 97 310
Kpeppudia Tpdaoiva 12 25 117
Kpepuudia epd 11-12 4 17
Matdreg 13-14 6 13
2TTavAKI 10 46 230

MoAAEG QOpEG, yia va eTTIMNKUVOED akoun TTepIcodTEPO N OIdpKela (WNAG
TWV CUVTNPOUNEVWY TPOYINWYV, N XaunAr Bepuokpaaia Tou BaAduou TTPETTE
va ouvodeuTei Kal atrd GAAa eTITTpooBeTa PéTpa. ‘Eva Té€Tol1o YETPO €ival Kal n
dlatrpNon Twv TTPOIOVTWYV Péoa ae EAEYXOHEVN aTudo@alpa, dnNAadr péoa
o€ TepIBAAoV pe augnuévn TrepIekTIKOTNTA O€ Sl0geidio Tou dvBpaka (CO,)
1 o€ KATToI0 GAAO Qéplo. 2TO XwpPo aTTobrikeuong dloxeTeleTal TTPOOBETO
CO,, 10 otoio, Adyw augnuévng OUYKEVTPWONG, EUTTOdigel TNV Trapaywyn
emirAéov roodéTtnTag CO, améd Ta amodnkeupéva TTpoidvTa. To ammoTéAe-
oua gival va dlatnpouvTal Ta TTPOoIdVTa O KA KatdoTaon yia PeyaAUTEPO
XPOVIKO d1doTnua.
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>e €CENIYUEVEG WUKTIKEG EYKATAOTACEIG UTTAPXEI PNXAVOAOYIKOG €EOTTAI-
OMOG JE TOV OTT0i0 eAEyXETAI Kal puBpideTal N aTtpdoeaipa Tou BaAduou. Pub-
MiCetan dnAadnh 1o TT0000TO 0&uydvou Kal dloggidiou Tou AvBpaka Kal aTro-
MokpuveTal To al@uAévio. To aépio ailBuAévio ouvTeAei aTnv €TTiOTTEUGN TNG
wpigavong Twv epouTwyv. 2uvhbwg, n TTapouaia Tou o€ €va BAAAPO CUVTH-
pnong dev ival eMOUUNTA. Z€ OPICUEVES OUWG TTEPITITWOEIG TTOU ETTIOILKETAI
n wpigavon armodnKeupévwy @PoUuTwy (OTTWG oI TTPACIVEG UTTAVAVEG) €104~
yETal 6TO BAAQPO pia TTOAU pIKPR TToadTNTA AlBUAEViou.

21OV TrivaKa TToU akoAouBei, BAETTOUUE OUVONKEG yia Thv aTToBrikeuon uni-
Awv péoa ae eAeyxouevn atpéo@aipa. H TpayuaTtotroinon tng eEAEyXOue-
VNG aTuéoQaIpag PTTopED va yivel katd TToANoUG TpéTTouG. ‘Evag atmd auTtoug
givar n TomoB£Tnon TeAdpwv Pe PNAa Yéoa o€ Pey&dAoug TTAACTIKOUG GAKOUG,
ol oTroiol yepifovtal pe adpavég agpio, ouvnBwg AdwTo Kal PE TIG TTEPIEKTIKO-
nreg CO, kai O, (oguyovou) Tou deixvel o TTiVOKaG.

Mivakag 8.5 AmraitoUueves auvOnkes arudoeaipac yia diarnpnan unAwv

MoikiAia pRAwy % CO, % O, O¢gppuokpaaia (°C)
Mak ‘lvtog 2 €wg 5 & +3,3
NteAioloug 1,5éwg3 | 2,5€éwg3 -1,1 €éwg 0

'kOAvTev NTeAioloug 1 €wg 2 2 €wg3 -1,1 €éwg 0
TZovabav 3éwg5 3 0

ToviCeTal 611 01 TIUEG TTOU avaypd@ovTal JeTaBaAAovTal avaAoya Pe Tov
TOTTO TTAPAYWYNG, TNV £TTOXN Kai T d1adIKaoia OUYKOMIBNG, CUOKEUATIAg Kal
MeETaQOPAg. ATTaiTeiTal KABe Qopd €I0IKA £€peuva yia va TTPoadiopioTouV Ol
KATAAANAGTEPEG TUVORKEG TTOU APOPOUV TA CUYKEKPIYEVA TTPOIOVTA.

O1wg éxoupe avagépel, pia GAAN aiTia TToU PTTOPED va TTPOKAAETEl TV
TTPOWPEN KATACTPOPN TWV TTPOIOVTWY Eival N dPAoT TWV MIKPOOPYAVIGHUWYV.
MNa va ammopeuyBei N avaTTugn PMIKPOOPYAVICUWY EQAPUOLETAI €iTE EYRATTTI-
on TwV TPOYidwv o€ KATAAANAa SloAUuaTa e Uypd TTOU KATACTPEPOUV TOUG
MIKpOOPYaVIOUOUG, TTPIV TV aTTOBAKEUCT] TOUG, €iTE TOTTOBETNON TTPOCTATEU-
TIKWV KAAUPPATWY atrd TTAAOTIKO, TTapagivn, Kepi K.T.A. Ta TpO@Iua atraitoiv
1I31aiTeEPN KATA €id0g dIATAPNCN WATE VA UNV UTTOGTOUV GAAOIWCEIG.
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ANAKE®AAAIQZH

WYign Twyv Tpo@ipwyv gival n uéBodog cuvTrpnong Toug KaTd TNV OTToia aTro-
BnkevovTal og BaAapoug Bepuokpaciag yupw atoug 0 °C kal cuvABwg eAd-
XI0Ta UPNASTEPN aTTO TN BEPPOKPATIa KATA TNV OTTOIA TTAYWVEI TO VEPO TTOU
TepIEXouv. EkTOG at1é Tn Beppokpacia, atn didpkeia diatrpnong Twv TTpo-
TOvTwy €mMOPOUV N OXETIKA uypacia kal N olvBeon Tou aEpa TOU WUKTIKOU
BaAdpou (Kupiwg n TTEPIEKTIKOTNTA 0€ 0EUYOVO Kal dIo&eidlo Tou avBpaka).
H egutmopevoiun didpkeia (wNG yia OPICUEVA €idN VWTTWY TPOQYiIUwWYV YiveTal
€wg kal 10 popég peyaAuTepn, OTav diatnpouvTal UuTrd Wugn. H eutmopeloiun
O1dpKeIa (WG VWTTWV Kal ETTEEEPYATUEVWV TPOPIUWYV UTTO WUEN KupaiveTal,
avaloya pE TO €id0G ToUg, aTTd AiYEG NUEPES WG KAl APKETOUG PIVEG.

Katdyugn civai n diadikagia TTaywuaTog Twv TPOYIJwyY TTOU ETTITUYXAVETAI
ME Taxeia agaipean BepudTnTag. ‘Eva Tpoidv Bewpeital KaTewuyuévo, oTav
TO JEYOAUTEPO TTOGOCTO TOU VEPOU TTOU TTEPIEXEI £XEI OTEPEOTTOINOEI. To KaTE-
Wuypévo TTpOoidV TTPETTEl va pBAcel o€ Bepuokpaaia xaunAoTepn atréd -18°C.
21n ouvéxela, odnyeital ato BaAauo diathpnong Katewuyuévwy. O1 Kupio-
TEPEG PEBODOI KATAWUENG TWV TPOQiJwyY gival a) PE pelPa agpa XapnAng
Beppokpaaiag B) pe EUPEDN ETTAQPH TPOPIMWY KAl WUKTIKOU UECOU Y) UE EU-
Bammion o€ deuTepeUov WUKTIKO PECO. 2Toug -18°C, TTou €ival n ouvnBIouévn
Beppokpagia dIaTAPNONG KATEWUYHEVWY, TO TTEPICTOTEPA WIKPOPIO TTEBAI-
VOUV Kal 60a eTRILvouV adpavoTrololvtal TeAEiwg. Mepikd éviupa ouveyi-
Couv akoun tn 6pdan Toug.

Ta TpO@IYa TTOU dIOTNEOUVTAI VIO PHEYAAO XPOVIKO dIGCTNUA GTNV KATAWUEN
TTPETTEI VA E€ival OEPOCTEYWS CUCKEUOTNEVD, WATE VA NV npaiveral 1o e§w-
TEPIKO TOUG PEPOG, YEYOVOS TTOU UTTOPEI va aANoIwael T yeUon TOuG.
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EPQTHZEIZ - APAZTHPIOTHTEZ

Molol GAAOI TTOPAYOVTEG, EKTOG aTTO Tn Beppokpaaia, eTnpeddouv Tn dlo-
TAPNCN TWV TPOPIUWY;

Me 1T010UG TPOTTOUG TTETUXAIVETAI N KATAWUEN TwV SIAPOPWY TPOPINWV;

Mwg avTigeTwTifeTal 0 KivOUVOog a@Uypavang Twv TTPOIGVTWYV TTou dIaTn-
pouvTal yia HEYAAO XPOVIKO BIACTNUa OTNV KATtdyuén;

270 KATW WEPOG TOU XWPOU CUVTAPNONG TWV OIKIOKWY WUYEIWY UTTAPXEI
pia Aekdvn (Eikéva 1.6). MNoio okotrd eEuttnpeTei autdg 0 KAEIOTOG XWPOG
TTOU dnUIoUpPYEITal Kal TI €idoug TTPoIdvTa TOTTOBETOUVTAI O QUTOV;

Me TT010 TPOTTO Ba TAKTOTTOIOUOATE TA €CAG TTPOIOVTA: TOUATEG, PAAA,
MapoUAia, Kaptroudl, TTeTTovI, HENITCAVEG, AdXavo, OTOUG XWPOUS Wwueéng
€VOG OIKIOKOU WUYEIOU WOTE VO EXOUME TIG KOTOAANAOTEPEG OUVONKESG OU-
vTApPNONG;

Ti onuaivel 0 6pog eAeyxouevn atudéoeaipa Yueng otav JIAGUE yia ou-
VT PNON TPOYIPWV;

‘Evag €UTTOPOG, TTPOKEINEVOU va ETTIUNKUVOED n epTropeloiun didpKeia

{WNAG MIag JEYAANG TTOOOTNTAG MAAWY Kal TTOPTOKAAIWY, {TNOE va aTTo-
Bnkeutolv og WukTiKG BdAapo Bepuokpaciag -4 °C. Eival cwoTrA n okE-
wn Tou;

H péon Bepuokpaaia BaAduou wiéng evodg olkiakoU Wuyeiou gival:

(a) -4°C (y)4°C

(B) 0°C (®)15°C

H Bpadcia katdwugn Twv TPOYIUWV UEIOVEKTEI O OXEON UE TNV TaxEia
KaTawuén oTo OTI:

(a) dev TTeTUXAiVEl APKETA XOUNAEG BepuoKkpaacieg

(B) dnuIoupyei oyKwdEIG TTAYOKPUGTAAAOUG TTOU TpauuaTifouv Ta KUTTO-
PO TWV TPOYIWV

(Y) KooTiCel TeploadTEPO

(8) Oev etTnpedlel TN dPACN TWV UIKPOOPYAVIGHWV.
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2YNOHKEX ANEXHX.

I[TPOZAIOPIZEMOX TOY OPOY «XYNOHKEXZ ANEXHX»
EIIITEYEH YNOHKQN ANEXHX ME KAIMATIZMO TOY
AEPA

OEPMOKPAXIA-YIPAXIA-TAXYTHTA KAIMATIZOMENOY
AEPA

METAAOXH @EPMOTHTAX ATIO TO ANGPQIIINO

ZOMA KAI ITAPATONTEZX ITOY THN EITHPEAZOYN
ZY2XTHMATA KAIMATIZMOY-AEPIZMOY. ZYNOIITIKH
ITAPOYZIAXH

XTOIXEIA TYITIKOY KENTPIKOY XYXTHMATOX
KAIMATIZMOY

ANAKEDAAAIQXH

EPQTHXEIX - APAXTHPIOTHTEX
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7 4

¢MBIAKOMENO} 57ox 01

Meté tn diammpayudreuon Twv BeUaTwy autoU TOU KEQaAaiou, ol uabnrég mpé-
el va gival o€ Béon:

‘/ Na Trepiypd@ouv Tov opioud TG évvolag “OuvBnAKeg Aveang” o€ axéan Je
Tov AvBpwTTO.

\/ Na yvwpifouv T1a Beppoduvapiké XapaKTnPIoTIKA TOU KAIMOTIZOPEVOU
aépa WOTE va UTTApYXoUV OUVOAKEG Aveang OTOV KAIPATICOUEVO XWPO.

\/ Na g¢nyouv Tn BepPOKPACIAKT) OTPWHATWAON TOU aEPQ OTO XWPO KABWG
KQlI TN CUPTTEPIPOPG TOU avBpWTTIVOU CWHATOG 0Tn dnuioupyia “cuven-
KWwv dveong”.

\/ Na treprypd@ouv Tn AsiToupyia evog TUTTIKOU GUCTAPATOS KAIJATIGHOU-O-
€PIOUOU, WG TTPOG TNV KUKAOPOPIa Kal Ta XAPAKTNPIOTIKA Tou aépa (B€p-
pavon, yuén, avaueién Ye vwtro aépa K.T.A.)

9.1 [llpoodiopioudg Tou 6pou “ouvlnkeg aveong”

210 el0aywyikd KepdAaio 1 ava@epBnikape oTov 6po Aveon, wg Evav atrod
TOUG OTOXOUG TNG TTPOCTIABEING TOU avBPWTTOU yia Tov EAEyXO TwWV KAIYATI-
KWV peTaBoAwyv. Edw, Ba Tpoadiopicoupe autdv Tov OpO TTOU ATTOTEAET TO
BaoikdTEPO OKOTIG yIa TNV €QAPPOYA TWV CUCTNUATWY KAIJATICUOU.

2TOV KAIJOTIONO, ava@epOuacTe oToV O0po BEpHIKN AvEDN YIA VA €K-
@pacoupe TNV aiobnon Ikavormoinong €vog aTOUouU, TTOU PBPioKeTal O€
Evav EOWTEPIKO XWPO KTIpiou, yia TO BepuIkd TTEPIBAAAOV TOU XWPOU QU-
TOoU. Mg dAAa Adyia, éva ATopo viwBel Aveta o’ éva XWPo €av OtV eTTIBUMEI
ouTe TTEPIOaOTEPN C€0TN oUTE TTEPIOOOTEPN dp0oaid. H aiobnon Tou Beppi-
KoU TTepIBAAAOVTOG PTTOPET va Bla@épel atmd ATOUOo G€ ATOMO Kal EapTATal
ato évav apiBud TTAPAMETPWY TTOU OXETICOVTAI PUE TO AVOPWTTIVO CWHA KAl
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TO TTEPIBAAAOV TOU KTIPIOKOU XWpPou. O1 TTapauUETPOI auTEG KaBopifouv TIG
ouUVONKeg Aveang VOGS ATOUOU O€ KATTOIO ECWTEPIKO XWPO Kal ival:

a. Puoikég
® H Begppokpaacia, n uypacia kal N TaxUTNTA TOU A€PA TOU XWPEOU

® Q1 OepuOKPACIiEG TWV ECWTEPIKWYV ETTIPAVEIWV TOU XWPOU (TOi-
XWV, 0po@rg, datrédou, TTapabipwy K.T.A.)

B. E¢wrepikéc

® To €idog Kkal To emmiTTred0 dPACTNPIOTNTAG TOU OTOUOU TTOU OXETI-
{eTal e TNV TTAPAYWYK PNXavikoU €pyou atrd To avBpwITivo cwud

® To €idog Kal N BgpMIKA avTioTaOoN TOU POUXICHOU TOU ATOUOU

y. BioAoyikéc
® H nAkia Tou aréyou
® To @uUAo Tou aTduoU

® Oi ouvnBeleg TOU aTOPOU

509 Yypooia

Aépa
O¢eppokpaacia
0% 100% Aégg .’:30
ApaoTnpidTnTEG 10
E¢darpion
Juvaywyn
AkTivoBoAia
O¢puokpacia TaxutnTa
ETIPAVEIDV Aépa

Zxnua 9.1 Napduerpor mou kabopilouv Tic ouUVONKeS BEPUIKNS Gveong
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ATIO TIG TTapATTdvw TTAPAPETPOUG BEPUIKAG AvEONG OI TTIO GNUAVTIKEG Be-
wpouvTal n Bgppokpacia, N uypacia Kai n TaxUTnTa Tou aépa Kabwg Kal 0
POUXIOHOG Kal TO €id0g TG BPACTNPIGTNTAG TOU ATOUOU OTOV ECWTEPIKO
XWpPO.

Av kai n aicbnon Tou BegpuikoU TTEPIBAAAOVTOG €ival UTTOKEIUEVIKA,
TTapoAa autd €xouv avaTrTuxBei eptreipikég péBodoI UTTOAOYIGHOU TNG
Kardotaong 0gpuikAg dveong. O kabnyntig P.O. Fanger otn &ekae-
Tia Tou 70 avémrTue TN péEBOSO uTTOAOYIOUOU TWV SEIKTWV dveong, PMV
(Predicted Mean Vote — lMpoBAemmépevn Méon WRoog AvBpwTtwyv) Kal
duoapéokeiag, PPD (Predicted Percent of Dissatisfied People — INpof3Ae-
mopevo MooooT1d AucapeoTnuévwy AvBpwTTwY) yia TNV OTTOTiUNCN TOu
BepuIKoU TTEPIBAAAOVTOC VOGS KAEIOTOU Xwpou. H yéBodog Fanger atroTeAei
onuepa 1o AigBvEg MpdTuTtro ISO - 7730 yia XWPous Pe HECEG BEpPOKPATiES
mTePIBAAAOVTOG.

O &¢iktng dveong PMV gival pia TTePITTAOKN HABnMATIKA ocuvdpTnon
OAWV TWV QUOIKWYV Kal E§WTEPIKWV TTAPANETPWY TTOU avapépbnkav TTapa-
Tavw (Beppokpacia, uypaaia Kal TaxUuTnNTa aépa Xwpou, Jéon Bepuokpaaia
ETTIPAVEIWV XWPOU, €i00G pouUxXIGUOU Kal dpaaTnpidTnTag atéuou). O Tpoo-
dlopIoubG TNG oUVAPTNONG AVEONG PaCioTNKE OTN OTATIOTIKA avaAuon NG
OUNTTEPIPOPAS VOGS PEYAAOU deiyuaTOG avBpWTTWY SIAPOPETIKNAG NAIKIOS Kal
@UMou. H katdoTaon Tou BepuikoU TTepIBGAAOVTOG O€ éva XWPOo TTPpoadiopile-
Tal ge Baon TNV KAIpdkwaon Tou Mivaka 9.1.

Mivakag 9.1. KAipaka é¢giktn aveong PMV (ISO - 7730)

AicOnon . . ,
b . .| Aiyn Aiyn a MoAU
0gpuikoU Kpuo | Apooid . | ANEZH ; Z¢oTn :
TePIBGAAOVTOG Apoai& Zéamn Céomn
Agiktng PMV -3 -2 -1 0 +1 +2 +3

O 0&¢iktng duoapéakeiag PPD utroAoyileTal, agoU TTpoadiopioBei o Oci-
kTng PMV, atré 1o Aigypappa 9.1. Av TrTapatnprioeTe 1o didypauua, Ba avti-
An@Beite 6T 6TAV UTTAPXEI KATAOTAOT aicBnong dveong o€ KATTOIO UTTO [e-
AETN eowTEPIKG XWpPOo (PMV=0) pubéAig 10 5% Twv atéuwv TTou Ba BpickovTal
OTO Xwpo auTé TTpoBAETTeTal OTI dev Ba viwwBouv aveta (PPD=5), A aAAILG OTI
N CUVTPITITIKA TTAEIoWNn@ia Twv atépwy (95%) Ba gival atrOAUTA IKAVOTTOINUE-
VN ME TO BepUIKO TTEPIBAAAOV TOU XWPEOU.
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Aiaypaupa 9.1. H oxéon twv deiktwv PMV kai PPD tn¢ Bepuiknis dveons

9.2 Emiteuén ouvlnkwv aveang ue KAIUATIoPo Tou asépa

O kAIipaTIoPOG TOu aépa agopd Tn dlaTAPNOoN TG KATAoTOONG TOU aépa
EVOG EOWTEPIKOU XWPOU O€ oplopéva TTAdioIa WOTE eKEl O AvOPWITTOG va
Cel kal va epyadeTal AveTa, oc KABE €TTOXN TOU XPOVOU Kal WEa TNG Nué-
pag. Me dAAa Adyia, o KAipaTiopdg diaoc@alifel Tnv €TiTeEUEn ocuvbnkwv
dveong pe TN dIAMOPPWON Kal TOV EAEYXO TWV PUCIKWYV TTAPAMETPWYV
TTou KaBopidouv Tnv évvola TNG dveong O€ €va OUYKEKPIPEVO XWPO OTTOU
(ouv N epydlovTal GToua, cUPPWVa Pe Ta 60a avamTixbnkav oTnv TTpon-
youpevn TTapaypa@o.

O1 QuOIkéG TTAPAUETPOI AVECNG TTOU UTTOPOoUV va dlapop@wbolv Kal
va eleyxbouv otmd éva oAokAnpwpuévo cUOTNUG KAIHATIOPOU, €ival n
Oeppokpaacia, n uypacia kal N TaxUTNTo TOU aépa OTO XWEO.

O oxediaopog kal N Asiroupyia evog GUCTAPATOS A ATTAG pIag povadag
KAIMATIOPOU yia TN pUBJION OAWV I OPICUEVWY OTTO QUTEG TIG QUOIKEG TTOPO-
METPOUG BpiokeTal o Guean ouvdpTNON UE TIG IBIITEPOTNTES TNG EQPAPHO-
YAS KAIJaTIOPOU Kal PE TIG KAIPHATIKEG OUVBNKEG £vOG TOTTOU O€ [Ia £TTOXN
Tou €10UG. MNa TTapddeiyua, Pe GAAa KPITAPIA avaQEPOPACTE GTOV KAIJATIONO
o€ éva PeydAo KTiplo ypageiwv otnv ABriva r yia €va XWPo PETATToinong n
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atmoBAKeEUONG TTPOIOVTWY O€ £pYOOTAOIo 0T Oeooalovikn Kal ue GAAa aTov
KAIJaTIONS O€ pia KaTolkia TT.X. oTnv KpATn. Z€ KaBe epapuoyn, To cUCoTNPa
KAIJOTIOPOU oxeTideTal dueca pe mn B€on, TN Hop@oAoyia Kal Ta KATAOKEUO-
OTIK& XOPaKTNPIOTIK& TOU KTIpiou, To TTARBOG, TIG dpaaTnPIOTNTESG KAl TO POU-
XIOPO TWV aTOPWV € autd KAl TEAOG PE TN SIOPOPPWON TWV ECWTEPIKWV
XWPWV Kal ToV TTPORBAETTOUEVO £EOTTAIOUO.

2tV mpdagn, Aoimmdv, n Aoy evog GUCTAPATOS ] povadag KAIparti-
opoU agpa yivetalr he KPITAPIO TNV KAAUTEPN SuvaTth TTPOCEYYION OTIG
1I8avikég ouvORKeg dveong, yia PIa EQAPUOYH O€ KATTOI0 TOTTO, AauBAvovTag
uTTOWN AoYIKOUG TTrEPIOPICHOUG apXIKOU Kal AEITOUPYIKOU KOOTOUG Kal
TEXVOAOYIKWYV SUVATOTATWYV.

9.3 Ospuokpagia-vypaocia-raxurnra KAiuari{ouevou aspa

Ol CUVIOTWHMEVEG TINEG TWV QUOIKWYV TTAPAUETPWY BepUIKNAG Aveong ava-
PEPOVTAI O MECEG TINEG TTOU TTPETTEI VO ETTITUYXAVOUV BIOPKWG N BgpuO-
Kpaoia, n uypacgia Kal N TaxUTNTA TOU aépa o€ £vav KAIMATICOPEVO XWpPO,
WOoTE va viwBoupue péoa o€ autov avera. O1 TINES AUTEG £XOUV TTPOKUWEI ATTO
METPNOEIG KAI OTATIOTIKA avdAuon e BAan TNV atToKpIan TTOAAWY aTOPWYV
O1a@opeTIKOU PUAOU Kal NAIKIOG, OTO EpWTNPA TTOTE VILWOOUV AVETO OE O)é-
on ME TIG BEPUIKEG OUVONKEG TOU ECWTEPIKOU TTEPIBAAAOVTOG TUYKEKPIUEVOU
KTIPIOKOU XWPOU, UECO OTOV OTT0I0 EYKATAOTABNKAV JE TUYKEKPIUEVO POU-
XIOMO YIa CUYKEKPIYEVN SpacTnPIoTnTa.

EmmAéov, £xouv avaTrtuyBei diaypauuata cuoxETIONG TG BepuoKpa-
oiag, NG uypaciag kal TNG TaXUTNTAOG TOU Apa OE £vaV ECWTEPIKO XWPO
ylo va u@QioTavTal CUVBRKEG AVEDNG, VIO CUYKEKPIPEVA ETTITTEDO BPAOTNPIO-
TNTOG KOI POUXITHOU KAl YIO GUYKEKPIPEVN MECT) OEPUOKPATIO TWV ECWTE-
PIKWV ETTIQAVEIWV TOU XWpou. Ta Alaypdupata 9.2, 9.3 kai 9.4 atroreAolv
TTapadeiypara Twv Aeyouevwy ypapuwy dveong (comfort lines).
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Aiaypauua 9.2
lpauuéc dveang aréuou e EAa@PU PouxIoud Kai KaBioTikn dpaaTtnpiornia
yia T oUCXETION TS BEpUoKPaTias Kai TNS uypaaiac™ aépa Tou Xwpou avd-
Aoya e tnv TaxdtnTa Tou aépa Kai yia éon BEPUOKPATIA ECWTEPIKWYV ETTIPA-
VEIWV XWpou (Bepuiki akTivoBoAiacg) ion ue tn Bepuokpacia aépa

*n vypacia ekppddlerar ammd ) Bgpuokpaacia uypou BoABoU 1 TN GXETIKA uypaadia
omwe autég opidovral ato KepdAaio 10 “Yuypouerpia»
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Aidgypauua 9.3
lpauués dveong aréuou e eAa@pU pouxIcuUd yia TH CUCXETION THE Bgppo-
Kpaaoiag Kai TnG TaxurnTac Tou agpa Xwpou avaAoya e 1o emimedo dpa-
aTnPIOTNTAS TOU aTOuou (KaBIoTikh, péan, Bapid) kai yia uéon BspuoKkpaaia
EOWTEPIKWY ETTIQAVEIWV Xwpou (Bepuikng aktivoBoliac) ion ue tn Bgpuo-
Kpaaoia aépa
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Aiaypauua 9.4
lpaupéc dveang arduou e eAapPU pouxioud Kai KabioTikn dpaaTnpiotnta
yia TN OUGXETION TNG BEpUOKPATias aépa Tou XWPOoU Kai TNG uéang Bepuo-
KpQoiag ECWTEPIKWVY ETTIPAVEIWV XwpPou (Bepuikng akTivoBoliag) avdoya ue
TNV Tax0TNTa TOU aépa
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MMivakag 9.2. Tiuéc Bepuokpaciac kai uypaociac aépa kAuariéuevwy
XWPWV yia 10aVIKEG OUVONKES OEpUIKNG AVETNS

XEIMQNAX KAAOKAIPI
EiSog Epappoyng Ogppokpacia Yypaocia* Oeppokpacia | Yypaoio*
(°C) (%) (°C) (%)
KaTtolkieg (kUplol xwpol) 21-23 30-50 24-26 40-50
Kripia Tpapeiwy kot 2022 | 30-35 2526 | 45-50
ExTraideuong
Ktipia Noookopegiwv 23-24 40-50 25-26 45-55
Kripia =evodoyeiwv 21-23 30-35 24-25 30-50
Kripia Karaomudruwy 2223 | 30-35 2527 | 45-50
Kal Tpatredwyv
Eomiatopia, xwpol
‘,) . 20-23 30-40 23-27 50-60

avayuxng
BiBAI0Brkeg, Mouaotia 20-22 40-50 22-23 40-55
Biopnxavikoi xdpol 20-23 30-35 25-29 45-55
EPYQOiag

* H riun avagéperar oto pEyebog NG OXETIKNAS uypadiag Tou aépa (ToocooTd %),
omrwg autn opilerar ato KepdAaio 10 “Yuxpouerpia”

O MMivakag 9.2 Tapouaiadel To CUVICTWHEVO €UPOG TWV TIHWYV BepPokpa-
oiag Kal uypaaciag Tou aépa yia va VIWBEl AVETA 0 HEGOG AVOPWTTOG XEINWVA
N KaAokaipl g€ évav KAIJATICOPEVO XWPOo PE aXeOOV akivnTo agépa (TaxuTtnTa
peupaTtog aépa v < 0,1 m/sec).

O1 miyég Tou TTapoucidoTnkav otov Mivaka 9.2 avagépovTal o€ £Qap-
MoVEG KAlgaTIopoU dveong. MNa epapuoyEG BlopnyXavikou KAIMOTIOMOU
(17.X. O€ XWpoug TTeCepyaaiag r atmobAKeUONS TPOYINWY, PAPUAKWY, UAIKOU
EKTUTTWOEWV K.T.A.) UTTAPXOUV EIBIKEG AVAPOPEG UTTO TN HOPPr ECEIDIKEUME-
VWV TTIVAKWV.

MNa 6Aa 6oa diatTpaypaTeudrkaue o€ auTth TNV TTapdypago, agilel va on-
MEIOOUNE Ta £ENAG:
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O1 ouvBnRKeg Aveong To KAAOKAiP! ETTITUYXAVOVTAI O€ UPNAOTEPES
Oepuokpacieg amod 6,1 TO XEIJwva, Adyw Tou eAaQPUTEPOU POU-
XIOpoU TToU QOPOUNE KAl TNG OUVABEIAG TOu opyaviouou Pog o€
UWNAEG eEWTEPIKES BepoKpaaieg TTEPIBAAAOVTOG.

H emidpaon Twv peTaBoAwyv uypaciag yia éva AToPo Pe KaBIoTI-
KA dpaaTnEIOTNTA KAl TUTTIKN evOupaaoia gival pikpr). Opwg 10 oU-
VIOTWUEVO €UPOG UYpaCiag OXeTICeTal Aueca Pe TNV §ao@Aiion
TNG uyeiag Twv atéuwyv. ‘ETol, n uypacia Tou aépa xwpwyv Katd
TN SIAPKEIA TOU XEIMWVA TTPETTEI VO KUPAIVETAI O€ XOUNAGTEPQ ATTO
0,71 TOU KaAOKaIpIoU €TTITTEDA, YIO VO OTTOQPEUYOVTAI CUPTIUKVWOEIG
udpaTUWV O€ KPUEG ETTIPAVEIEG (TT.X. O€ €SWTEPIKOUG UAAOTTIVA-
KeG). Augnon TngG (OXETIKAG) uypaaiag mavw ato 50% 1o XeIpwva
MTTOPED VA €XEI APVNTIKEG ETTITITWOEIG OTO AVATIVEUCTIKO oUCTNUA
TOU aTOUOU.

H péon TaxitnTa Tou aépa o€ £va ouvriBn KATolKNPEVO ECWTEPIKO
XWPO He dtopa TTou KaBovTal dev TpéTTel va §emepvad Ta 0,15 m/
sec 10 Xelwva kal Ta 0,25 m/sec 1o KaAokaipl, WOTE va aTTOPEU-
yovTal OUVORKEG TOTTIKNAG dUC@Opiag AGyw aveTTiBuunTwy peupd-
Twv. BéBala, pia pikp avgnon tng TaxuTnTag ITTopEi va aveRAaoel
1-2 °C 10 BeppoKpaOIaAKS 6plo dveong TTAvVw atrd Tous 26 °C katd
N Bepivr) epiodo. MNa Kivouueva ATopa 0€ PNEYAAOUG XWPOUG, N
HEYIOTN €mMTPETTOUEVN TaXUTNTO TOU Q€Pa WUTTOPEI va KupavOei
amo 0,35 éwg 1,5 m/sec (n TeAeuTtaia TIUA €10IKA yIa BIOINXAVIKES
EPAPUOYEG).

H péon BepHOKPAGia TWV ECWTEPIKWYV ETTIPAVEIWV TOU XWPOU
TTPETTEl va TTANOI1Adel 600 To duvaTd Tn BEPUOKPATia TOU aEPa TOU
XWpPou (UETpoUPEVN OTO UWOG ToU KEPAAIOU €VOG ATOUOU), WOTE
Va atmroQeUyovTal HEYAAEG BEPUIKEG ATTWAEIEG AOYW aKTIVOBOAiag
TTPOG WUXPEG ETTIPAVEIEG TO XEINWVA 1 avTioToixa PeydAa Beppikd
@opTia pe akTivoBoAia To KaAokaipl.

H kartaképuen dia@opd TnNG Beppokpaciag aépa oe £va Xwpo,
METOEU TTEPITTOU TOU ETTITTEOOU TWV TTOBIWV KAl TOU KEQAAIOU eVOG
atopou, dev TTPETTEl va EeTepvd Toug 3 °C, waTe va atro@elyeTal
TOTTIKY) duCPOpIa.
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9.4 Merddoan BspudTnTag amo 10 avépwITivo CWUA Kal TTAPAyOVTES
TouU TNV emnpeadouv

To owpa pag di1abéTel Eva 1IDIAITEPO BEPUIKO OUOTNUA, TTOU YOG ETTITPETTEI
va TTPOCaPUOlOUaCTE O€ PEYAAEG UETAROAEG TWV TTEPIBAAAOVTIKWV GuvOn-
KWV XAPn 0€ INXAVIOPOUG EAEYXOU EKTTANKTIKNG euaioBnaiag. 210 dépua pag
UTTAPXOUV EeXxwpPIoTa aioBnTApia TTou “peTpoulv” Tnv atroBaAAduevn atrd 1o
OWUA KAl TNV EI0AYOUEVN TTPOG AUTO BEPUOTNTA KAl TA OTTOIA oUVOEOVTAl OTO
KEVTPO EAEYXOU TNG BEPPOKPOTIOg TOU avBpwTTivOu GWHATOG, TTou BpioKeTal
oTov utro@dAapo, otn Bdon Tou eykeQAAou Pag. KaBe gopd TTou To KEVTPO
eAéyXou TNG BEPUOKPATIAGg UAG - N OTToIa TTPETTEI VA TTAPAMEVEL, VIO VA €i-
pooTe uyigig, Tavia otaBepn TTepi Toug 37 °C - kKataypd@el pia dlIaPopETI-
KAl Bepuokpaaia, evepyoTTolEi pia aAugida QUGCIOAOYIKWY avTISPACEWV YIia
va avTioTadpioel Tnv avemluunTtn augnon A peiwon Tng BepPokpaaiag Tou
OWHATOG. AUTEG O1 QVTIOPATEIS YivovTal WG £va OpIaKO anuEio OTTOU aKOUa
viwBoupe Gveta Kal YETA aTTO TO OTTOI0 OEV UTTAPXEl AVTIOTABUION TWV ave-
mOUPNTWY Bepuikwy peTaBoAwy. TéTe apyifouue va viwBoupe TTOAU €0Tn 1
TTOAU KpUO, dnNAadr va pn viIWwBouuE AVETA.

O1 avTidpdaoeig Tou opyaviouou evog uyloUug atdpou yia Tn diaTripnon Tng
Bepuokpaaciag Tou cWHPATOG Tou o€ aTaBePO eTTiTTEdO (YUpWw oToug 37 °C) aTo-
X€Uouv 07O va atroBaAAeTal, atrd TNV EMIPAVEIN TOU CWUATOG, BEpudTNTA
ME TOV iB10 pUBMO pE TOV OTTOIO QUTH TTAPAYETAI ECWTEPIKE. H TTapaywyn
BepudTNTOG OTO AVOPWTTIVO CWHA YiveTal PE TIG avTIOpAoElS HETABOAIGHOU
™G TPOPNRG. Tpwue Kal “Kaipe” TNV TPOQA Pag Pe Tn BorBeia Tou oguyovou
TOU aépa TToU avaTTrvéoupe. ‘ETal, TO ueyaAUTEPO PHEPOG TNG XNMIKNG EVEPYEIQG
TNG TPOYNG UETATPETTETAI O€ BEPUOTNTA KAl OE PNXOVIKO €pyo, OTTWG TT.X.
yia TNV aviywaon evog BAPOUG HUE Ta XEPIA, TO TPEEIUO, TNV Kivnon TTodnAdTou
Kal YEVIKA K&Be €idoug avBpwTrivn dpaoctnpidtnTta. ‘Eva yépog NG evépyeiag
TNG TPOPNAG TTou OV “KaiyeTal” atroBnKEUETAI GTO CWHA UTTO Hop®n AITTOUG.

2TIG TTEPIOOOTEPEG TIEPITITWOEIG, N EMEAVEID TOU CWMATOG pag eival
BeppodTEPN OTTO TO TTEPIBAAAOV TNG KaI TO CWHA aTTOoRAAAEl TRV avayKaia
BeppudTNTA PE TOUG OKOAOUBOUG TPOTTOUG, CUNPWVA KAl JE OOA dIATTPAYHA-
TEUTAKAME OTNV TTApdypao 2.6:

® Me peTragopd (cuvaywyn) atrd Tnv emM@aveia Tou dépparog ()
TNV €M@AVEIQ TOU POoUXOU TTOU POPANE) TTPOG Tov TTEPIBAAAOVTA
agpa
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® Me akTivoBoAia atrd Tnv em@dveia Tou dEpuatog (f TNV €meda-
VEIO TOU POUXOU TTOU QOPAE) TTPOG TIG TTEPIBAAAOUTEG ETTIPAVEIES

® Me e§dTHION TNG ECWTEPIKNAG KAl ETTIPAVEIAKNAG Uypaoiag (ammo
TOUG TTVEUPOVEG JE TNV EKTTVOR KAl ATTO TOUG TTOPOUG TOoU BEPUa-
TOG ME TOV IBPWTA KAl TN 81dXUC UDPATUWY)

® Me aywyn PETAgU TNG ETTIPAVEING TOU DEPUATOG KAl TNG EEWTEPIKAG
ETTIPAVEIOG TOU POUXOU TTOU QPOPAUE A TWV WPUXPOTEPWYV ETTIPAVEI-

WV TTOU OKOUUTTAME

To ZxAua 9.2 ATTOTUTTWVEI TTOPACTATIKG TN BpMIK aAANAeTTIOpaon Tou
avBpWTTIVOU CWHATOG e TO TTEPIBAAAOV TOU.

ATtroBoAn
udPaATPWV
atrod 10 Oépua Eidn amofoArg BeppdtnTtag %
KAl Ta pouxa oTov aépa, o€ 18°C, o¢
KaBIoTA OTAON YE ouvABN
i evdupaoia
Oeppog
KEKOPETHUEVOG
o€ uypaacia
aépag ATroBoAr oTov aépa
EKTTVONG (ouvaywyn) kai eTTaQn 35

AxTivoBoAia kar AkTivoBoAia oTig TTEpIBAANOUTEG

ouvaywyn amé ETMPAVEIEG 35

TO O€PUa Kal

NV €EMQPAvEIR | B

TWV POUXWY E¢atuion uypaciag 35
EkTvon 35

ATtraywyn

BeppoTnTag Ekkpioeig 35

2UVOAIKR atroBoAr BepudtnTag 100

Zxnua 9.2. Metddoan Bepudtnrag ammd 1o avBpwIivo owa TPog 1o TepIBAaAAov

H €§aTpion TNG €0WTEPIKAG KAl ETTIPAVEIOKAS UYPACIiag €TITPETTEI OTO
owpa pag va atroBdAAel BepudTnTa akdua Kal éTav n Bepuokpacia Tou £¢w-
TEPIKOU aépa gival peyaAutepn atrd T BEpuoKpacia Tou CWPATOG (VIO TTa-
pAdelyua o€ TTOAU BepPEG KAAOKAIPIVEG NUEPES OTAV 1IOBPWVOUNE TTOAD). ToTE
MIAGUE yia €EATMIOTIKO SPOCIOHO TOU CWHATOS Hag. YTTAPXEl €TTiong Kal
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Mo TTOAU pIKPr) TTO00TNTA BEpuOTNTAG TTOU ATTORAAAETAN EiTE PE aywyr OTav
OKOUUTTAPE éva WUXPOTEPO CWHA EITE PYECW TWV QUOIKWY EKKPICEWV TOU
opyaviouou.

ZUPewva Ye 6ca AdN avagépape, N BepUIKA 1IC0PPOTTIa AvVAPETA GTO
avBpWTTIVO WA Kal aTo TTEPIBAANAOV Tou, 0€ KABE XPOVIKA OTIYMA, EKPPA-
CeTal atrd Tnv akéAoubn dITTAA e€iowan:

q,=M-W-S=C+R+E (9.1)

OTou:
g, N BgppdéTNTA TTOU ATTEAEUBEPWVETAI OTO ECWTEPIKO TOU TWHATOG
ASyw TOoU HETARBOAICHOU TNG TPOYNG

M: n ouvoAIKi evépyela TTOU TTOPAYETAl OTTO TOV Opyavioud HE TO
METABOAIONO pIag TTOOOTNTAG TPOPNG TTOU EICAYETAI OTO CWHA () aA-
NWG puBHOG peTafOAIOUOU)

W: 10 MNXavIKO £pyo TTOU aTraiTeiTal yia TIG dId@opes SpaoTnPIOTNTES
TOU OWMOTOG (Kivnon, HETaQopd BApoug)

S: N €vEPyEla TTOU OTTOONKEUETAI OTO QVOPWTTIVO CWHPA UTTO HOPYN
Aitroug

C: n OegppoétnTa mou arrofdAAeTal TTpog To TEPIBAAAOV e PETAaPOPA
(ouvaywyn)

R:  nBgppoTnTa mou atroBAAAETaAI TTPOG TO TTEPIRBAAAOV e AKTIVOBOAIQ

E: n 0gppétTnTa TOU atroBdAAeral TTpog 10 TrEPIBAAAOV e €§ATHION
uypacoiag Tou wuaTog (ekTrvor, 1I0pwTag, didxuon atd TTOPoug).

OAa 1a peyédbn Tng Zxéong 9.1 ekppdlovtal o€ JOVADEG BEPUOTNTAG OTN
Movdada Tou xpovou (i pong BepudtnTag i BepUIKAG 10XU0G), dnAadr o€
Watt avd m? emaveiag cwpatog (W/m?).

O pubuog peTaBoAiouou, dnNAAdA N EVEPYEIAKN ATTAITNON YIa TIG BaCIKO-
TEPEG KABNUEPIVEG DPaOTNPIGTNTEG TOU AVOPWITTOU, TTOU £XOUV OXEON PE TOV
KAIyaTiopd, rapouciddetal otov Mivaka 9.3.
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lMivakag 9.3. Evepyeiakés amaithoeis 6pacTnpIioTHTWY avBpwiTou

S — PuBuog MetaBoAiopou
M (W/m?)
1. AvdTtrauon
-"Y1ivog 40
- Z1don mKAIVIG 45
- 21don KOBIoTIKA 60
- 2180Nn 6pBIa 70
2. Badioua 110-220
3. 0drynon 60-180
4. KaBioTikn epyaaia
- M'pageiou (diaBacpa, ypdwiuo) 60-80
- Epyaotnpiou (Traketdpioua, apxeio) 80-100
5. ApaoTnpiéTnTa PETPIAG EVTAONG
- Mayeipepa 90-120
- KaBdpiopa 115-200
- EAa@pic Biopnyavikn (TT.X. KOTTr/pa®n, 105-140
NAEKTPOAOYIKG/NAEKTPOVIKA)
5. ApaaTnpidTnTa PeYAAnG Eviaong
- Bapia Biounxavikn (17.X. XEIPIOUOG 235-280
KIBwTiwv, apon Bapoug)
- Xopobg 140-255
- [upvaoTiKA 175-235
- Tévvig /aTopika aBAfuata 210-270
- Mmmaoket/opadikd abAruaTa 290-440
- Bapia abAfuara/oTifog 410-505

Mo ouykekpipévn TTEPITTTWON AvOPWTTIVNG dpaoTnPIOTNTAG, N JE-
Taddoon BepudTnTag e AKTIVOBOAIa a1rd TO AVOPWITIVO CWHA TTPOG TIG
mePIBAAAOUCEG ETIQAVEIEG £TTNPEAETAI APECT ATTO TIC BEPHOKPATiEg OU-
TWV TWV EMIQAVEIWV (TT.X. TOiXWV, OPOPNAG, daTTEdOU Kal TTapabupwv-Trop-
TWV €VOG €0WTEPIKOU KTIPIOKOU Xwpou). AvtioToixa, n duvarétnta yid
atrooAf BepPdTNTAG ATTO TO CWHA POG PE METAPOPA Kal £§ATMION cival
ouvapTnon TnNG Beppokpaciag, TNG TaXUTNTAG KAl TNG Uypaoiag Tou aépa
TOU TTEPIBAAAOVTOG XWPEOU Kal TNV TTEPITITWAN TTOU EiOaTE VTUPEVOI aTTO TN
0EpHIKN AVTiOTAON TOU POUXOU TTOU POPAIE.
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9.5 2uorjuara KAIaTticuoU-agpIcoU. ZUVOTITIKH TTapouaiacr)

‘Eva oAokAnpwpévo ocUoTNHA KAIJATIOHOU-agpICTHOU £xel OUO Baaikoug
oko1roUG. Na eAéyxel Kal va puBpigel, TTPWTO, TIC 0EPUOBUVAUIKEG IB16TNTES
(Bepuokpaaia, uypaagia) Tou agpa Kai, 0eUTEPO, TNV TTOIOTNTA (TTOGO PPE-
OKoU a€pa, KaBapdTtnTa) Tou aépa OTOV KAIUATICOPEVO XWPO, WAOTE VA ETTITUY-
XavovTal GuVOnKeg Aveong.

O1 Beppoduvapikég 1I016TNTEG TOU aépa OTOV KAIMATICOUEVO XWPO pub-
MiCovtar pe diadikagieg Wogng (peiwan Bepuokpaaciag) kal a@uypavong
(apaipeong-peiwong uypaciag) r Bépuavong (augnon Bepuokpaaciag) Kai
Uypavong (TTpdadoong-auénaong uypaaciag) Tou aEpa TToU TTIPOCAYETAI GTOV
XWPO. 210 atTAoUCTEPA CUOTHPATA KAIMATIOWOU Aveang, EAEyXovTal MOVo ol
METABOAEG TNG BepOKPATiag, v Ol HETARBOAEG TNG UypACiag TTPOKUTITOUV
EUUETA Kal BEV EAEYXOVTAI.

H 1o1étnTa Tou aépa oTov KAIMATI(OMEVO XWPOo pubuileTal e OladIKa-
oieg unXavikou agpiopou Kal @IATpapioparog. Me 10 cUoTnua agpIoUoOU
Ao GAAOVTAI Ol OUCIEG TTOU PUTTAIVOUV TOV GEPa TOU ECWTEPIKOU XW-
POU PECW TNG AVTIKATACTAONG UIOG TTOCOTNTOG E0WTEPIKOU QEPQA PE QVTi-
aToixn ToooTNTA PPECKOU (VWTTOU) aépa Tou eEWTEPIKOU TTEPIBAAAOVTOG,
TToU €X€l TTponyoupeva odnyndei péoa atrd €I0IKA QIATPA TOU CUCTAPATOG
yia va yivel kaBapotepog. H moodtnta TOU aTraITOUPEVOU VWTTOU aépa
eCaptaTal amd KABe epapuoyn Kal gival ouvdpTnon Twv PUTTWV Kal TwV
AVOYKWYV UyIoUg SIaPOVAG aTOuwV O€ évav KAEIOTO XwpPOo, CUPNPWVA UE
€BVIKA kai d1gBvr TTpOTUTTA Kal kavoviopoug (Mivakag 9.4). e ouvln ou-
OTAMATA PUNXAVIKOU aEPICHOU, KATTOIO TTOOOTNTA VWTTOU AéPa AVAMIYVUETAI
ME Mia TTOoOTNTA KAIMATIOPEVOU OEPQ TTOU ATTAYETAI ATTO TO XWPEO Kal dn-
MIoupyei éva piyua aépa TTou avakukAo@opei oto auoTtnua. H Aoyikr Tng
QAVOKUKAOQOpPIaG o@eiAeTal 0€ ONUAVTIKOUG TTEPIOPICHOUG YIO TO aPXIKO
KAl AEITOUPYIKO KOOTOG £VOG KEVTPIKOU GUOTHPATOS KAIJATIOPOU Kal Ogv
10x0€l TTAVTA, OTTWG O€ EQAPUOYEG OEPICUOU GTTOU TO BACIKO KPITHPIO €ival
n omréAuTn TTOIGTNTA TOU aépa (TT.X. aiBOUCEG XEIPOUPYEIWY UE ATTAITHOEIG
mwARPOUG avaviéwaong Tou agpa Tou Xwpou pe 100% kabapd vwtrd aépa,
20 @opég TNV wpa).
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MMivakag 9.4 EvOoeikvuOUEVES TTOOOTNTES VWITOU AéPQ YIA AEPICLO XWPWV

Nwtrég Aépag
Eidog xwpou KamviCovTeg ava Atouo
(m3/h)
AlopepiopaTa ouvnon Mepikoi 8,5
Alapepiopata TTOAUTEAN Mepikoi 8,5
Koupeia >NUaAvVTIKOG apIBUOG 17
Mtap Mapa moAAoi 25,5
KataoTtAuata Kavévag 8,5
pageia AleubuvTtwy ‘EKTOKTQ TTOAAOI 25,5
EpyooTdoia Kavévag 8,5
Noookopeia, Xeipoupyeia Kavévag Eidik6g KAipatiopég
Noookopegia, @dAapol aobevwv Kavévag 25,5
Noookopeia, Xwpol TTpocwTTIKOU Kavévag 17
AwpdTia =evodoxeiwv [Napa TToAAoi 25,5
Epyaotnpia Mepikoi 8,5
XWPOI ZUYKEVTPWOEWV ‘EKTaKTQ TTOAAOI 25,5
pageia cuA\oyIKda Mepikoi 8,5
pageia TTpoowTTIKA Kavévag 8,5
Ipageia TpoowTKG >NUavTIKOG apIBUOg 25,5
Kagé-Mtap >NUavTIKOG apIBUOG 17
EoTiatopia >nNUavTikGG apIBuog 17
>xoAeia, AiBouoeg AidaokaAiag Kavévag 17
O¢aTpa Kavévag 8,5

270 ZXNpa 9.3 mmapoucidletal n apxrf Asitoupyiag evog oAoKANpwHEVOU
OUOTAMATOG KAINATIOUOU-AEPIOPOU O€ OXECN PE TNV KUKAOYOpIa Tou agpa.
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Zxnua 9.3. Apxn Asitoupyiag ouoThuarog KAIuQriouoU-agpiouol Xwpwv

>¢ KABe oAokAnpwupévo cUOTNUO KAIUATIOPOU-0EPICUOU, O€ KABE XPOVIKNA
oTiydn, atraiteital n d1a8eon BepPIKAG (WUKTIKAG) 10XU0G yia TNV Yugn n
0épuavon pIag CUYKEKPIPEVNG TTOCOTNTAG AP, WOTE VA ETTITUYXAvOVTal
OUVONKEG Aveang aTOV KAIMOTICOUEVO XWPEO. YTTAPXOUV SIOQOPETIKOI TPOTTOI
KOl PEUOTA péoa TTou e@apuolovTal yia Tn d1dBeon TnG I0XU0G £vOG OUCTH-
MOTOG O€ ouvAPTNON LE TIG AVAYKES KAIJATIOPOU Tou aépa ) aAAIWG yia TNV
TTapaAafn TWV WUKTIKWYV 1 BEPUIKWV QOPTiWV Tou KAIJOTICOUEVOU XWPOU.
O1 didgopol ouvduaopoi TPOTTWYV Kal JECWVY KAIJATIOPOU £XOUV OPIOBETATEI
TIG BACIKEG TEXVOAOYIKEG KOTNYOPIEG TWV CUCTNUATWY KAIMOTIOPOU OTIG £EMG:

A. ZuoTthparta KAIJAaTIopHoU povo pe aépa (all-air systems)

‘Eva cuoTnua KAIJOTIOHOU POVO HE agpa €xeEl IKavoTnTa TTARPOUG Ypudng
(Me a@aipeon aioBnTg kal  AavBdvouoag BepudTnTaG-0QUYPAVONG),
PoBépuavong kai Uypavong Tou aEpa TTou TTPocdyeTal amd 1o cUoTnua
OTOUG KAIMOTICOPEVOUG XWPOUG. H TTapackeun Tou aépa TTPOCAaywyng Yi-
VETOI O€ KEVTPIKN MOVASA KAIHATIOMOU €KTOG TWV KAIMATICOPEVWY XWPWV
KOl 0 0EPOG METAPEPETAI PEOW SIKTUOU AEPAYWYWYV OTOUG XWPOUG (ZXHMa
9.4). Av@Aoya pe Tnv €TTOXM, O A€PAG UPioTaTal KOI OIAQOPETIKA ETTECEPYQ-
oia. To kaAokaipl ocuvBwG ugioTatal Yuén Kal aguypavan Kal av XPEIooTE
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Zxnua 9.4. >0otnua KAiuatiopou uévo e aépa

peTaBépuavaon. To xelywva ugioTatal avTtioToixa TTpoBépuavan, Uypavaon
Kal yetaBéppavaon. H emeepyaaia Tou agpa yivetal pye Tn Bordeia evog peu-
oTOU péoou, ouvrBwG VEPOU, TO OTTOIO €XEl TTPONYOUNEVWG ATTOKTACEI TNV
ATTAITOUMEVN, YIa TN JETAdOON BEPUATNTAG OTOV AEPA, XaUNAAR 1 uWnAr Bep-
MOKpaaoia Tou O€ PIa WUKTIKN pnxavh (YokTtn) r éva AéBnra. H Beppotnta
TTOU OTTAYETAI TO KAAOKQIiPI PE TOV aépa atrd Tov KAIUATI(OUEVO XWPO, PETA-
QEPETAI OTO VEPO WUENG KOl OTN OUVEXEID HECW TNG WUKTIKAG KNXAVAG OTO
mepIBAAAoOV. Edv 0 wiKTNG gival udpOYUKTOG, TOTE gival aTTaPAITNTOG KAl £VOG
mipyog Yigng.
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evikd, 0TO XWpPOo dev atraiTeital EMTAEOV WUEn r} Uypavaon 6Tav EQapuo-
CovTal T€ETOlO oUOTAKATA. H B€puavan emITUyXAaveTal OTO idI0 peUPO A€Pa €iTe
KEVTPIKG OTN povada KAIJOTIOPOU €iTe TOTTIKA 0¢ EAEYXOMEVN BEPMIKN Jwvn
TOU XWPOU.

Ta cuoTApaTa KAIHATIopgoU Povo Je aépa diaipolvtal o€ dU0 PEYAAES
UTTOKATNYOPIEG:

® ZuoTApaTA MOVIG S1avoung i povou agpaywyou (single duct),
Ta oTTroia £€xouv Ta oToIXEia (EVOAAAKTEG) WUENG Kai BEpuavaong Tou
TTPOCAYOUEVOU 0EPA OE OEIPA WG TTPOG TN POK TOU KAl XPNOIKOTIOI-
oUV éva Kal JOVOo BIKTUO agpaywywy yia Tn dlIavour ToUu KAIJOTIOE-
VOU aépa OTOUG XWPOUG (ZxANa 9.5).

® ZuoTthpara SITTARg diavoung i diITAoU pevpaTtog aépa (dual
stream), Ta otroia éxouv Ta aTOIXEIa (EVAAAGKTEG) WUgng kal B€p-
pjavong Tou TTpocayduevou aEpa o€ TapdAAnAn didragn wg Tpog
TN PONA TOU KaI XPNOIPoTTolouyV €ite 1) éva dITTAG JiKTUO agpaywywV
(éva yia 10 Yuxpod Kal £va yia 1o Bepud pelpa aépa) (xAUa 9.6) eite
2) éva EeXxwpPIoTO DIKTUO agpAYWYWY TTPOCAYWYNG YIa KGBe BepUIKA
{wvn xwpou (TToAulwVvikb), OTTOU 0 a€PAg TTPOCAYETAl TTAPACKEUA-
ouévog aoTnv atmaitolevn Bepuokpacia pe avaueign (Asiroupyia dia-
PPayudTwy) 0T PIKPH KAIATIOTIKA Jovada kKaBe agpaywyou {wvng
(Zxnua 9.7).
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E¢wrepikdg Aépag A€pag TTpocaywyng

Aépag avakAukhogpopiag Aépag atmraywyng
Kevtpikr) KAipatioTikl Movada 9. MeTaBeppavtipag
PuBpioTikA oxdpa e§wTtepIkoU agpa 10. AvepIoTAPOAG TTPOCAYWYAG
PuBuioTikh oxapa aépa avakukhogopiag  11. Alavopeig ) diodol aépa TTpooaywyng
Odhapog avaueigng 12. 21610 aépa ammaywyng
DiNTpa 13. AvepioTApaG aTraywyng
MpoBepuavtApag 14.PuBuioTIKA oxdpa aépa atraywyng
Yypavtrpag 15. Tommikd BeppavTikG CWHATA
Wuktng

Zxnua 9.5. >uotnua KAiuartiopou povou aywyou oTabspng mapoxns
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E¢wrepikog Aépag

Aépag avakAukhopopiag

. Kevrpikr) KAiparioTiky Movada
. PuBuioTikr oxdpa egwrepikoU aépa
. PuBuioTiki oxdpa aépa avakukAogopiag

OdAapog avapeigng
DiNtpa

. MpoBeppavTipag

. Yypavtrpag

. AvepioTrpag TTpooaywyng
. ATrooBeoTrpag rxou

10. MeTaBeppavTripag

2 YNOHKES ANESHS

Aépag TTpoocaywyng

Aépag atmraywyng

11. WikTNG

12.KiBwTia avapeigng

13. Alavopeig fi diodol aépa TTPoaaywyns
14. Z16pI0 0€pa aTTAYWYAS

15. AvepIOTAPAG aTTaywyrg
16.PuBuioTiki oxdpa aépa atraywyng
17. Totmikd BepUAVTIKE CWHATA

Zxnua 9.6. >0otnua kAiuatiopoU SImAoU aywyou oTabepns mapoxNs

257
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E¢wrepikdg Aépag

Aépag avakAukAopopiag

. Kevrpikr) KAiparioTiky Movéada

. PuBuioTiki oxdpa egwrepikol aépa

. PuBuioTikA oxdpa aépa avakukAogopiag
. ©@aAapog avapeigng

. ®iAtpa

. MpoBepuavtipag

. Yypavtipag

. AvepioTrpag TTpooaywyng

. PuBpioTikd diagpdypata

Aépag TTpocaywyng

Aépag atraywyng

10. MeToBeppavTipag

11. Wuktng

12. Aiavopgig i diodol aépa TTpogaywyng
13. Z16MIa 0épa aTTaywynS

14. AvepIoTAPAG aTTAYWYNG
15.PuBuioTIkA oxdpa aépa atmraywyng
16. Totmikd BeppavTIKG CWPATA

Zxnua 9.7. NoAulwviké ouoTnua KAIUATiouoU ue aépa
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B. ZuoTtApara KAIHATIOHOU pévo ue vepo (all-water systems)

2T0 OUCTAMATA KAIJOTIOYOU POVO HE VEPO O aéPOg TOU KAIMATI{OpEVOU
XWpPOou YuxeTal f Bepuaivetal pe aywyn, cuvaywyn r akTivoBoAia atreudeiag
0€ KOTAAANAEG TEPUATIKEG HOVADEG, I a1Td douIKG oToixeia (ddammeda, opo-
PEG) HE CWANVWOEIG, TTOU €ival EYKATECTNUEVEG HECA OTO XWPEO KAl OTIG
0TT0iEG KUKAOQOPEI Wuxpo 1 Bepud vepod (OTTO KEVTPIKO WUKTN 1 AERNTQ)
(Zxnua 9.8). O1 ouvnBEaTepeg TEPUATIKEG HOVADES TTEPIANOUBAVOUV WYUKTIKO/
OeppavTikd oToIXEiO £Cavaykaouévng KukAogopiag aépa (MEOw TNG Acl-
TOUPYIaG EOWTEPIKOU aveUIoTAPA), @iIATpa Kal TIBavév €icodo vwTrou aépa.
O1 TepuaTIKEG aUTEG Povadeg ovopddovTal Totrikég Movadeg AvepioTrpa-
Zroixeiou (TMAZ) i Fan Coil Units (Zxrjua 9.9).

Zxnua 9.8 >0ortnua kAiuariouoU pévo e vepo (ue TMAZ)
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Zxnua 9.9. Toung TMAZ-Fan Coil Unit

Ta ouoTtpata ye TMAZ-fan coils diakpivovTal o€:

® ZuoThpata 2 ocwARVWV (2-pipe), £vOG TTPOCAYWYAS Kal €VOG
ETTIOTPOYPNAS WPUXPOU 1) BepuoU vepoU avaAoya e TNV €TTOXH, TTOU
TTAPEXOUV NOVO Wugn 1 yovo BEpuavan o€ OAoug Toug KAIpaTio-
MEVOUG xwpoug. H pubuion Tng Bepuokpaaciag yivetar JECw HIOgG
Tpiodng BaABidag kal BeppocTATN POVADAG I XWPoUu (XXAua
9.10).

® YuoThApaTa 3 cwWARVWYV (3-pipe), evOg TTpooaywyng Yuxpou ve-
pouU, eVvOG TTpoCaywyrg BepUOU vEPOU Kal VOGS KOIVAG ETTIOTPOPNAG
OTT0U YiveTal avapEI§n Tou vepoU Kal puBHIoN TNG Beppokpaciag
Méow pIag Tpiodng ) dUo diodwv BaABidwyv kal BeppocTdTn po-
vadag f xwpou (ZxApa 9.11).

® uoThpata 4 cwARvwy (4-pipe), EvOg TTPooaywWYNRS Yuxpou ve-
pou, evog TTpocaywyng BepuoU vepou, evog TTIOTPOPAS WuXpou
vepoU Kal evog ETOTPOQNG Bepuol vepou. Etnv TMAZL yivetal
EexwploTh TTapoxr BepUoU ) Yuxpou vePOU VW N TTOCOTNTA KAl
n Beppokpacia Tou vepoU PHEoa OTO OTOIXEIO TOU puBuiovTal atrod
Mia Tpiodn BaABida. ZTnv £€000 TOou OTOIXEiOU TOTTOBETEITAI £TTIONG
Mia Tpiodn BaABida duo BEcewy, TTOU 0dnyEi To vePd GTOV AVTIOTOI-
X0 KAGOO eMoTPOPNG (ZXAua 9.12).
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Zxnua 9.10. Nsiroupyia Suotriuarog TMAZ 2 cwARvwy

Zxnua 9.11. Aeiroupyia Zvotiuaro¢ TMAS 3 cwAnvwy
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Zxnua 9.12. Asiroupyia Suorrjuarog TMAS 4 ocwAnvwv

. ZuoTApaTa KAIHATIOPOU aépa-vepou (air-water systems)

Ta cuoTAPOTA KAIMOTIOPOU aépa-vEPOU, UTTOPOUNE Va TTOUUE, OTI €ival £vag
OUVOUAOHOG TWV TTAPATTAVW CUCTNPATWY. 2€ AQUTA, EKTOG ATTO TNV TTPOCA-
YWy Wuxpou r) Beppol vepou (TTou £xel TTapaxBei KEVTPIKA o€ WUKTN A AéRN-
TA) O€ TEPHOATIKEG MOVADEG KAIJATIOPOU TOU Aépa OTOUG XWPOUG, TTAPEXETA
ETMTTAEOV, HECW AEPAYWYWYV, AEPAG TTOU £XEI TTPONYOUNEVWG ETTECEPYOTTEI
OE IO KEVTPIKA KAIMATIOTIKA povdada ekTOG Tou KAIUATICOUEVOU XWPOU.
Etopévwg, oTa GuoTAPATA 0EPA-VEPOU £XOUNE EYKATAOTACN TOOO SIKTUWV
vePOU 600 Kal SIKTUWYV aépa.

O KevTpIKA €TTEEEPYATUEVOG AEPAG, TTOU TTPOCAYETAI OTOUG XWPOUG, Xa-
POKTNPIZETAl WG “TTPWTEVWV” EVW WG “DEUTEPEUWV” XapaKTNPICETal O aE-
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POG TTOU AVOKUKAOQOPET HECW TWV TEPUATIKWY POVAdWY (TT.X. héow TMAZ-
fan coil units).
‘Eva ouvnBeg auoTtnua aépa-vepou mrapouciadetal oto ZxAua 9.13.

Zxnua 9.13. Zootnua aépa-vepou ue TMAZ kai KEVIPIKN TTpooaywyn apa

‘Eva aAAo, un Bepuoduvapikd KPITAPIO, Yia TN SIAKPIoN TWV CUCTNHATWY
KAIUOTIOPOU €ival N B€0TN TWV CUCKEUWV TOUG WG TTPOG TOV KAIUATI(OPEVO
XWPO Kal N éKTaon €QAapPHUOYNG TOU CUCTAPATOG. MTTopoUuE, JE autr TNV
TTPOCEYYION, va SIOKPIVOUNE TIG £EMNG BATIKES KATNYOPIEG:

® Kevrpikd cuoTApATA KAIATIONOU
® Hpuikevrpikd cuoTAMATA KAIMATIOHOU

® Tomikd cuoTApATA KAIJATIOHOU

Mia €181k KaTnyopia cuoTnUATWY KAIUATIOPOU €ival Ta AeyOueva ou-
oTAuaTa armreudeiog ekTovwong (direct expansion). Autd Ta cuoThuaTa
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XPNOIUOTToIoUV aTTEUBEIaG TO YUKTIKO péoo (T1.X. Ppéov R-22) yia Tn pETO-
POpPAa eVEPYEIOG OTOUG KAIMATICOPEVOUG Xwpoug. AttoteAouvTtal atrd Bloun-
XAVIKG KOTOOKEUOOUEVEG AUTOVOUES KAIJOTIOTIKEG Hovadeg (unitary air
conditioners, room air conditioners), ue £Tola OTOIXEIO/OUOKEUEG TOU
WUKTIKOU KUKAOU (EEATUIOTAG, CUUTTUKVWTAG, CUNTTIECTNG, BaABida oTpayya-
ANOOU, avepIoTAPES WUENG | GUVOETEIS yia TTUPYO WUENG K.T.A.), Ol OTTOiEg
WUyouv TOV aépa e Ta OTOIXEIO aTTEUBEIOG EKTOVWONG TOU WUKTIKOU PECOU.
O1 autdévoueg KAIJATIOTIKEG PMOVADES dlaKPivovTal O€ POVAOEG TOU EVOG Te-
paxiou (self-contained, packaged units) kai o¢ dipyepeig povadeg (split

units).
°

O1 autévopeg KAIPATIOTIKEG JovAadeg evog Tepayiou UTropei va Agl-
ToupyoUV e UBPOWUKTO 1 AEPOWYUKTO CUHMTTUKVWTA Kal va ival
TOTTIKEG, VIO TNV EEUTTNPETNON EVOG XWPOU, EITE NUIKEVTPIKEG, YVIa
TNV €EUTTNPEETNCN TTEPICOOTEPWV XWPwWV (0 oUvOEoN HeE OIKTUO
agpaywywyv avaloya pe Tnv egapuoyn) (ZxAua 9.14).

O1 autovopeg split KAIJOTIOTIKEG povAadeg gival ouvhBwg agpoyu-
KTEG KAl PUTTOPEI va gival €iTe TOTTIKEG €iTe NUIKEVTPIKES. OI TOTIKEG
atroteAolvTal aTrd PIa ECWTEPIKA MOVASA AVEMIOTAPA-WUKTIKOU
oTolIxEiou aTTEUBEiag EKTOVWONG KAl JIa EEWTEPIK AEPOWYUKTN
Hovdada cuptrukvwong. Mikpég TéToleg povadeg Ba €xeTe oiyou-
pa TTaPATNPEACEI KAl AEITOUPYACEI OTa OTITIA OOG ) O€ KATOOTH-
paTa — €ival Ta yVwoTd KAIJATIOTIKG “oTTAITAKIa”. O1 NUIKEVTPIKEG
povadeg £xouv duvaTdTnTa TTARPOUG KAIUATIGUOU Kal guvdéovTal
pE SiKTUO agpaywywyv. To SWTEPIKO TUAKA TOUG €ival PIO aEPO-
WUKTN HOVASa CUPTTUKVWONG KAl TO ECWTEPIKO HIA KAIMATIOTIKN
Hovada eTTegepyaciag aépa e dUvVATOTNTA AVAVEWONG TOu (ZXAMA
9.15).
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Zxnua 9.14. Tutmiki autévoun agpOWUKTN KAILQTIGTIKY JOvAda evog Teuayiou,
NUIKEVIPIKOU TUTTOU, TTOU £YKaBioTaTal O OPOYES KTIPIWV
(rooftop single package unitary)

Zxnua 9.15. Aiaraéeig aurévoung aspOWuKTnNS KAILATIOTIKAS OIuEPOUS povadag,
NuIKEVTPIKOU TUTTOU (Unitary split)
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9.6 ZroIxEia TUTTIKOU KEVTPIKOU OUCTIATOS KAIUATIOUOU

Ta cuoTAPaTa KAIJATIOPOU €X0UV YeVIKA Kolva Baaikd aToixeia. Puaikd, o
OXETIKOG €EOTTAIONOG KAl Ol OUOKEUEG pUBUIONG Kal EAEyxou PTTopEl va dia-
QEPOUV OTN QUOIKN €U@AvIoN Kal oTn OIATagn Twv BaciKwy eEapTNUATWV
TOUG, avAAoya HE TIG aTTAITAOEIS KABE @appoyng KAIMaTIopoU (Xprion Kai
KOTAOKEUN KTIpiou, KAiPa, BEpUIKA-WUKTIKA QopTia).

To ZxApa 9.16 Ocixvel éva TUTTIKO aTTAG KEVTPIKO oUCTNUA KAIJATIOUOU
povo pe agépa kai o Mivakag 9.5 emme€nyei Ta Bacikd oToIxEia TNG AsiToupyi-
ag Tou (onueia apiBunong Tou Zxnuatog 9.16). H Bacikr) eykatdoTacn Tou
OUOTAMATOG €ival N KEVTPIKA KAIMATIOTIKA MOVASA, OTNV OTToia PE TIG Ka-
TAAANAEG OUOKEUEG YIVETAI N TTPOTTAPACKEUN TOU A€PA. TNV KEVTPIKK KAI-
MOTIOTIKA HJOVADdO GUVAVTWVTAI O 0€PAG AVOKUKAOQOPIAG e TO QPPECKO
(vwTrd) aépa Tou egwTepIkoU TTEPIBAAOVTOG. H povada Trepiéxel BepuavTi-
KA KOl YUKTIKA oTolxEia evaAAayrg BepudTnTag Kal ouoKeun Uypavong
(vypavtipa) Tou aépa. H Bepuikr evépyela yia Tn BEpuavon kal TNV Yogn
TTapdyeTal, EKTOG TNG KAIMATIOTIKAG PMOvAdag, aTo AéBnTa Kal oTov YUKTN
KOl METO@EPETAI E TO VEPO OTA BDEPUAVTIKA KAl WUKTIKA OTOIXEID TNG KAI-
MOTIOTIKAG MOVAdaS yia va PeTadobei aTn ouvéxela oTo diepXOUEVO pelua
agpa. H evépyela yia Tnv Kivnon Tou aépa divetal atrd Evav ) TTEPICTOTEPOUG
NAEKTPOKIVNTOUG aVEMIOTAPES. TEAOG, TO aUoTNUa dIaBETEl KATAGAANAO GU-
oTnUa eAéyXou, TTPOKEINEVOU VA UTTOPET va avTaTToKpIBEl o€ OAEG TIG KaTA-
oTAoEIG AsIToupyiag TTou kKaBopidovTal atrod TIG HETARBOAEG TwV BEPUIKWV Kal
WUKTIKWV aVAyKWV TwV KAIHATIZOPEVWV XWPWV.
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Zxnua 9.16. Stoixeia TUTTIKOU KEVTPIKOU OUOTANATOS KAiuaTiouou
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MMivakag 9.5. >toixgia TUTTIKOU KEVTPIKOU CUCTAUATOS KAIUQTIOUOU aépa

ApiBuog a q . ,
(5%.9.15) Meplypagr ZToIxEiou AeIToupyia ZToixeiou
1 Eiocodog vwtrou aépa (oTopIo, aywyog, Avavéwaon Tou aépa Tou KTIpiou
PUBUIOTIKG BlagpayuaTa)
2 PuBpioTika diagpdyuata aépa PUBpion ToodTnTOg aépa avakukAogopiag
avakukAogopiog
3 PuBpioTiké diagpdyuata aépa améppiyng PUBpion ToodTnTOg aépa amméppIyng
4 dikTpa kabBapiopou aépa ATTOPAKPUVON PUTTOYOVWY OUCIWYV QEPT
5 2T0IXEi0 TTPOBEPUAVONG MpoBéppavon aépa
6 YukTIKO aTOoIXEIO WYugn kar apuypavan aépa
7 OeppavTikd oToIXEIO (UETABEPUAVONG) O¢ppavon () puBUICTIKA PETaBEpUavON)
agpa
8 Yypavtrpag “Yypavon aépa
9 AvepioTrpeg Kivnon aépa
TTPOCAYWYNAG/ETTIOTPOPAG aépa
10 AikTUO agpaywywv TPog/atéd kKAIpaTIgopevoug | MeTagopd aépa
XWpoug
1 2TOMIO TTPOCAYWYNG KAINATIOPEVOU aépa TeAIkA dlavoun aépa OTOUG XWPOUG
12 ZTOMIO ATTOYWYAG aépa XWPou ATraywyn agpa atéd Toug XWPoug
13 OgpUOOTATNG XWPOU ‘EAeyxog Beppokpaciog aépa
14 YypooTaTng XWpeou ‘EAeyxog uypaciog aépa
15 Pubuiotrg diagpaypdtwy oTo KIBWTIOo peiEng | PUBpion ToodTnTag VvWwTToU aépa
vwTToU aépa PE aEpa avaKUKAOQopiag
KYKAQMA WYYKTIKOY MEZOY
16 YUKTIKA povada (YUuKTNG) oupTrieong Mapaywyn wuxpol vepol
(€OTMIOTAG, CUPTTUKVWTAG, CUMTTIEGTAG,
BaABida exTévwong)
KYKAQMA WYXPOY NEPOY
17 AvTtAia (kukAogopnTrg) Kivnon vepou
18 AiKTUO CWANVWOEWY VEPOU TTPOTAYWYNG/ MeTagopd vepou
ETTIOTPOPAG WUKTIKWV OTOIXEIWV
19 PuBuioTikég BaABideg P0UBuion TToodTnTag vepoU TTPOG TA YUKTIKG
arToixeia
20 AiKTUO CWANVWOEWV VEPOU aTTOPPIYNG MeTagopd vepoU atrd Tov WUKTN aToV TTUPYO
Bepuomnrag wugng
21 Mupyog wigng Atéppiwn BepUdTNTAG OTTO TO GUUTTUKVWTH
TOu YUKTN OTO TTEPIBGAAOV
KYKAQMA GEPMOY NEPOY
22 NéBnTag Beppol vepol Mapaywyn Bgpuou vepou
23 AvTAia (kukhogopnTig) Kivnon vepou
24 AiKTUO CWANVWOEWV VEPOU TTPOCAYWYNG/ MeTagpopd vepoU
ETMOTPOPNG WUKTIKWV OTOIKEIWV
25 PubuioTikég BaABideg PUBuion moadTnTag vepol TTpog Ta

BeppavTikd oToIXEI
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ANAKE®AAAIQZH

AvogepBrikape aTtov 6po BepUIKN AVEDN YIa va EKPPACOUNE TNV aicOn-
on IKAvVoTroinong £vog artouou, TTou BPIoKETAl O€ VAV ECWTEPIKO XWPO
KTIpiou, yia 1o Bepuikd TTePIBAAAOV TOu Xwpou auTtol. O1 TTapduETPOI TTOU
KaBopilouv TIG CUVBAKEG AvETNG £VOG ATOPOU GE KATTOIO ECWTEPIKO XWPO
gival a) n Beppokpacia, n uypagia kal n TaxuTNTa Tou aépa, KaBWG Kal ol
BePUOKPATIEG ECWTEPIKWV ETTIQAVEIWV EVOG XWPEOU, B) TO €idOG Kal TO ETTi-
ed0 dPACTNPIOTNTAG EVOG ATOPOU KAl TO €i00G Kal n BEpUIKN avTioTaon Tou
POUXIOUOU Tou aTtéuou Kal TEAOG y) N nAIKia, To QUAO Kal 01 GuvhBEIEG EVOG
atépou. O Babuodg Bepuikng dveang o€ €vav KAEIOTO XWPO ATTOTIUATAl JE
Toug deikteg PMV kai PPD, 0 uTTOAOYIGUOG TWV OTTOIWV ATTOTEAEI TUANA
OXETIKOU d1€BvoUg TTpoTUTTou, Tou ISO 7730.

O1 rapdueTpol dveong TTou PTTOPOUV va diapoppwBouv Kal va eAeyxBoluv
ammé éva oAokAnpwpévo oUoTnUa KAIJATIOPOU, eival n Bgppokpacia, n
uypagcia kal n TaxuTnTa ToU aépa oTo Xwpo. O axediaoudg Kal n AsIToup-
yia evog ouaTAPOTOG 1 MIag povadag KAIJaTIOPoU yia Tn pubuion 0Awv
OPICHEVWY OTTO QUTEG TIG TTOPANETPOUG £XEI AUECN ouvdApTnon ME TIG 181-
AITEPOTNTEG TNG EQAPHMOYAG KAIUATIOPOU Kal PE TIG KAIMOATIKEG OUVORKEG
evOg TOTTOU O€ HIa €TTOXNA TOU £TOUG. [ TNV €TTIAOYT) TOU KATAAANAOU CUCTA-
HaTOG KAIJOTIOPOU AapBdavovTal TTiong uTtdyn ol TrEPIOPICHMOI apXIKoU Kal
AEITOUPYIKOU KOG TOUG Kal TEXVOAOYIKWYV duvatoTATWV. lNa 1 Baoikég TTa-
PAPETPOUG BEPUIKAG AveETNG TTOU EAEyXovTal aTTO £va GUOTNUA KAIJATIOHOU
€XOUV TTPOTOOEI CUVIOTWHMEVEG TIUMEG Kal £XOouv avaTrTuyBei diaypappaTa
ylO TN OUOXETION TOUG WOTE VA IKAVOTTOIEITAI N aioBnon Tng aveong.

210 KEQAAQIO auTd dlaTTpayuaTeUBnRKape emiong 1o BepUIKO oUCTNUA TOU
OWHATOG Yag Kal TTEPIYPAWAPE TOUG TPOTTOUG WE TOUG OTTOIOUG TO CWUA
Mog atmroBAaAAEl TNV avaykaia BepudTNTa (UE METOPOPA, AKTIVOBOAia, e§d-
THION KOl aywynR) yia va diatnpouue otabepr) Tn Bepuokpaacia pag kai va
vIWwBoupe AveTa ae ouvapTnNon e DIAPOPES KaBNUEPIVEG avBpwTTIveG dpa-
oTNPEIOTNTEG.

TENOG, TTOPOUCIACTNKAY CUVOTITIKG O OKOTTOG, N apxn AsiTtoupyiag kai ol
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Baoikég TEXVOAOYIKEG KATNYOPIEG TWV CUCTNUATWY KAINATIGUOU-AEPICHOU
KaBWG Kal Ta OTOIXEiO VOGS TUTTIKOU KEVTPIKOU CUCTAUATOG KAIMOTIOUOU.
AvagepBnkape OTIG ATTAITATEIG Kal O1adIKATIEG PNXAVIKOU AEPITHOU TWV XW-
pwv KABWGS Kal 0Ta CUCTAUATA KAIUATIONOU a) poévo pe aépa (all-air), B)
HOvo pe vepo (all-water) kai y) aépa-vepou (air-water).

EPQTHZEIZ - APAZTHPIOTHTEZ

2’ évav e0WTEPIKO XWpPo, Tov loUAio, Ta 3 ammd Ta 10 dtoua TTou Bpioko-
vTal eKEi KaBiopéva TTapaTtrovouvTal 6T (eaTaivovTal. Ti JTTOpoUE va Ou-
MTTEPAVOUE YIa TIG NECEG OUVORKES Aveong;

Moleg TTapapéTpoug BepUIKnG dveang UTTOPEI va puBuicel éva oAoKANpw-
MéEVO oUOTNUA KAIUATIOUOU;

Me 11 oxeTiCeTan Kai TI AapBAvel UTTOWN N ETTIAOYT €VOG GUOTAUATOG KAIWO-
TIoPoU;

davtdoou Tov €auTd oou, Prva loUAIo o€ €va KAEIOTO KAIMATI(OPEVO dw-
paTIo ypageiou pe 18 °C Bepuokpacia agpa Kal E0Tw OTI dEV PUTTOPEIS va
puBuioeig TTpog Ta TTavw Tn Beppokpaacia Tou aépa TTou KAiYaTigeTal (Wu-
xetair). Eioal eAa@pd viupévog Kal TTEPIYEVEIG eKEl Eva QiAo oou. AiTAa
00U UTTAPXOUV KATTVIOTEG. TI UTTOPEIG va KAVEIS YIa VA VIWOEIG TTI0 AVETA
Kal UYIEIVE, XWPIG va eyKATAAEIPEIG TO DWUATIO Kal YIATH;

Na ekTINAOEIG TNV TaXUTNTA TOU PEUPATOG OEPA VI VO VIWOEIG AveTa a€
€va KAEI0TO XWpo Pe Beppokpaaia 25 °C, étav gioal eAa@pd VTUPEVOG Kal
O0UAEUEIG KaBIOTOG OTO EPYACTHPIO COU (OPAaTNPIGTNTA TTOU IGCODUVALET
ME puBud petaBoAiouol M Trepitrou ico pe 75 kecal/lh-m? = 87,2 W/ m?
ETMIPAVEIONG CWHATOG)

MpooTdbnoe va katatdeelg Eva pnxavnua i oUoTnua KAIJOTIOPOU TTou
EXEIG Ol OTI EEUTTNPETET Eva XWPO 1 Eva KTIpIO TTOU YVWPICEIS OE PIa AT
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TIG BACIKEG KATNYOPIEG OUCTNUATWY KAIpaTiopgou. MTropeig va treplypd-
YEIG TN AEIToupyia Twv BACIKWY OTOIXEIWY TOU;

Mola gival n Asitoupyia TNG KEVTPIKAG KAIJOTIOTIKAG JovAdag Kal TTold TNG
TOTTIKAG KAIUATIOTIKAG HOVADAG;
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YYXPOMETPIA

ITPOZAIOPIZMOX TOY OPOY «WYXPOMETPIA»
PYXPOMETPIKOI OPOI OEPMOKPAXIAY KAI YITPAXIAXY
AEPA

WYXPOMETPIKOX XAPTHX. EPAPMOIH XE XYXTHMATA
KAIMATIZMOY-AEPIZMOY

ANATNQPIZH KAIMAKQN XTON WYXPOMETPIKO XAPTH
EITIAYXH ITPOBAHMATQN ME TH BOHOEIA TOY WYXPO-
METPIKOY XAPTH

OPIANA METPHZHXZ WYXPOMETPIKQN OPQN
ITPAKTIKH EAPMOTH WYXPOMETPIKQN OPQN
WYXPOMETPIKEX METABOAEX

ANAKEDAAAIQEH

EPQTHXEIX - APAXTHPIOTHTEX
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Mera tn diammpayudareuon Twv BeUGTwy autoU TOU KEQaAQiou, o1 uabnrég mpé-
el va gival o€ Béon:

‘/ Na yvwpifouv Tov opioud Kal TIG BACIKEG EVVOIEG TNG WUXPOMETPIAG KO-
BWg Kai TN A&IToupyia TOU YUXPOUETPIKOU XAPTN.

‘/ Na e€nyolv TIC PETABOAEG TwV BEPUOOUVANIKWY XOPOKTNPIGTIKWY TOU
KAIJOTICOPEVOU 0EPO OTOV WUXPOUETPIKO XAPTN Kal va ETTIAUOUV OXETIKG
TTPOBAARUATA.

‘/ Na eTe€epyadovTal TTPOKTIKA TTAPAdEiYUATA EQAPUOYAS TOU WUXPOUETPI-
KOU XGPTN O€ TUTTIKEG EPAPUOYES KAIMATIOUOU.

‘/ Na mepiypd@ouv Kal va avayvwpiouv TIG WUXPOMUETPIKEG UETAROAES
OTOV WUXPOMETPIKO XAPTN O€ TUTTIKOUG TPOTTOUG KAIJOTIOHOU XWPWV.

10.1 lIpocdiopioudg Tou 6pou «VYuxpousTpiar

WYuyxpopueTpia cival n diadikagia Tou TTogoTikoU TTpoadiopicol Bepuoduva-
MIKWV 1810TATWY TOU a&pa Kal XPrAong auTwy TwV IBIOTATWY YIia TNV avaluon
TWV CUVONKWY KAl TwV PETABOAWY TNG KOTAOTACNG TOU AEPa OE £va XWPO.
TNV WYUXPOMETPIa, 0 aEpag,  uypog aépag, cival To ueiypa dUo TeAgiwy
agpiwv, Tou EnPou aépa, dnNAadr KaBapPoU ATHOCEAIPIKOU Apa Kal TwV
udpaTuwv.

H ToooétnTa udpatuwyv oTov aépa KupaiveTal atrd 10 pndév (§npog
aépag) £wg Eva PEYIoTO TTou eEapTdTal aTTd TN OEpUOKpPATia Kal TNV Trieon
TOU aTUOO@AIPIKOU aépa o€ dIAPOPOUS YEWYPAPIKOUG TOTTOUG, Uwn atrd TO
emimedo NG BAAA0CAG Kal KAIMATIKEG GUVOAKEG. 2TO PEYIOTO QUTO, MIAAUE
ylo KatdoToon KopeoMou, dnAadr yia 1coppoTria peTagu Tou uypoU agpa
KOl TWV QIWPOUPEVWY CUPTTUKVWHATWY vepou. Or ouviBelg avaAloeig Tng
WUXPOUETPIOG TTOU apopouv To eTTTTEDO TNG BAAacoag, avagépovTal o€ Ba-
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POUETPIKN TTiECT TOU aTuoo@aIpIkoU aépa ion e 101,325 kPa.

MNa TN ouoXETION TwV BEPPOBUVANIKWY IBI0TATWY Kal TRV avaAuon Twv
METABOAWY TOU aépa o€ PIa €QApUOyN KAIJOTIOPOU Kal agPIGPOU XPNOIUO-
TTol00VTal PE QOQAAEIO O OQVOAUTIKEG PABNUATIKEG OXECEIG TTOU XOPOKTN-
pifouv Ta TéAela aépia, cUPQWva Kal Pe Ta 60a avapépbnkav oTto Kead-
Aaio 3 Kal eVOAAGKTIKA Ol QVTIOTOIXEG YPAPIKEG ATTEIKOVIOEIG TNG CUOXETIONG
TWV IBIOTATWY TOU aépa TTOU OVOMAJOVTal WUXPOMETPIKA SiaypdupaTa A
WUXPOMETPIKOI XAPTEG. H xprion evog WuxXpoueTpIKoU XAPTN €Ea0@aAIlel
TO OCUVTOHOTEPO KABOPIOHO TNG KATACTACNG TOU aépd, agpou n avaAuTikKA
TIPOCEYYIoN XapaKTnpideTal atrd TTOAUTTAOKOUG UTTOAOYIGHOUG.

Ma Tnv KaTavénaon Twv WUXPOUETPIKWY PETAROAWY TNG KATAOTOONG TOU
aépa o€ éva Xwpo Ba avaAuBouv TTapakdTw o1 BACIKOi WUXPOUETPIKOI OPOI
NG BepuoKpaaiag Kal TNG uypaagiag Kabwg Kai ol 6pol TNG BepudTNTAS TTOU
TTAPAYETAl OTIG BIAPOPESG KATAOTATEIG TOU agpal.

10.2 Yuyxpopuerpikoi 6pol BsploKpaciag Kai uypaagiag aspa

H uypaacia yevikétepa givalr €vag 6pog, 0 0TToiog dnAwvel TNV TTapoudia
uSpaTuwyv pYéoa otn Pada Tou aépa. H ToodTnTa TNG UYPACIag TTOU PTTOPEI
VO OUYKPATAOEI 0 a€PaG HETa OTn Pada Tou eival, OTTwg eitrape, avaioyn Tng
Bepuokpaciag Kal TnG TTECAG Tou.

Emopévwg 600 BepudTepOg cival 0 aépag, TOOO MEYAAUTEPN TTOOO-
TNTA uypaciag PTTopei va ouykpaTtrioel oTn pdala Tou, evw avTtiBeTa 600
WYUxpOTEPOG €ival 0 aépag TOGO AIlyOTEPN UYpATia UTTOPEI VA CUYKPATHTEL.

AivovTal TTapakdaTw avaAuTIKd Ol OPICHOI TWV WUXPOUETPIKWY 6pwV TNG
Bepuokpaaciag Kal TNG uypaaiag Tou aépa.

A. WuxpopeTpikoi 6pol Beppokpaaciag

® Oepuokpacia gnpol BoABoU (Dry bulb temperature), T, (°C),
1 Ol0QOPETIKA BepuoKpacia Enpol BepuopéTpou ovouddleTal n
Bepuokpaaiakn £vOEIEn Kovou udpapyupikou BEPUOUETPOU TOTTO-
BeTnuévou o€ pada-pelpa agpa.

® Oepuokpacia uypou BoABou (Wet Bulb temperature), T, (°C),
1 OlI0QOPETIKA BepOKpaTia uypoU BepopéTpou cival n Bepuo-
Kpaoia 1Tou O¢ixvel éva Kolve udpapyuplkd BepudueTpo, Otav o
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BaAapog-BoABOG udpapyUpou Tou TrEPITUAiYETAI OTTO £va Uypo
(a1ré atrooTaypévo vepd) BaUBAKEPO KOMUATI UQATHA, TO OTTOIO
Bpioketal uttd TNV eTTidpaon pelpaTog aépa. H por) Tou aépa e€a-
o@aAiCel e§aTpion Tou vepou oTo Baufakepd UQaoua, Evw Tro-
PAAANAa n €vdeign TTou @EPEl TO TTEPITUANIYPEVO BEpUOUETPO Eival
XaunASTePN a1roé eKeivn Tou Kolvou Enpou BeppopéTpou (Xwpis TNV
TTEPITUNIEN UYPOU UPAOUATOG) KATA £va TTOGG avAAOYO UE TO TTEPI-
EXOUEVO TOU aépa o€ uypaaoia.

Ma va yivel kKaAUTepa avTIANTITH N d1a@opd PETALU TNG £vOEIENG TOU UypoU
KOl TOU KOIvoU Bepuopétpou, Ba avagpepBouue oTo Treipapa Tmou AauBavel
XWPA KATA TNV TITWOonN Thg Beppokpaciag atrd 1n Bepuokpaacia ¢npou BoABou
€VOG XWPOU wg Tn Bepuokpaacia uypou BoABoU.

Maipvoupe pia didragn dUo Kovwv BepuopéTpwy udpapyupou (Zxnua

10.1) ka1 TNV TOTTOBETOUNE PECA O€ £va XWPO OTTOU UTTAPXE! KAl OXETIKO
pelpa aépa. Maparnpoupe OTI N €vdeItn Kal oTa dUO BEPUOUETPA Eival N
idla. Z1n ouvéxela, TepITUAiyoupe pe éva Bpeypévo BaupBakepd Upacua 1o
BoABS evog atrd Ta dUo BepudpeTPa, TOTTOBETOUNE Cava Ta BEPUOUETPA OTO
pelPa aEpa TOU XWPOU Kal TTapaTneEoUuE
TIG €vOEiEEIS Kal TwV dUO BEPUOUETPWV.
MapaTtnpouue 611 N Bepuokpacia Tou Tre-
PITUAIYPMEVOU BepuoPETPOU KaTeRaivel Kal
META aT1Td HIKPO XPOVIKO dIdoTNUa OTAUA-
T& O€ KATTOI0 onueio. H Bepuokpaoia tTou
avTioToIXei OTO onueio autd ovouddeTal
Beppokpacia uypou BoABou.

To Trapatmm@vw @aivopevo AauBavel
XWpa, yiati o aépag TTou TTEPVAEI ATTo TO
Bpeyuévo Upacua Tou BOABOU TTPOKOAEI
TNV €CATHION PEPOUG TOU VEPOU, OTTOTE N
AavBdvouoa BepudTnTa yia Tnv €EATUION
NG PAdag Tou vepoU TTOU agaipeital atrd
TO Bpeypévo TEPITUAIYUEVO UQaaua €XEl
W¢ amoTéAeoua TNV Wugn Tou BoABouU Kai
KOTG OUVETTEIO TNV TITWON TNG BEpPOKPa-
oiag.

000 ouveyiCetal n eEATUION TOU veEPOU Sxripa 10.1 H Sidragn Beppoyé-
yUpw atrd 10 BoABS TOU BEPUOETPOU TOGO Towv ENpou kai uypol BoABou



278 Wy=H — KAIMATIEMOS

n €vdeign Tou BeppopéTpou Ba peiwvetal. H ¢aTpion Ba oTaparroel étav o
a€PaG TTOU TTEPVAEI ATTO TO BPEYUEVO UQACHA TTEPIEXEI TN JEYOAUTEPN duvaTh)
TTOOOTNTA UYPACiag.

Etopévwg, 600 EnpoTEPOG €ival 0 aépag TOU XWPEOU TOOO TTEPICOOTEPO
Kal TaxuTtepa 6a KateRaivel n Oepuokpacia Tou uypoU BEpOMETPOU.

270 TTOPOTTAVW TTEipaua TTPETTEN va anuelwBei 6T av To pelua aépa dev
gival Ikavo yia va gekivioel n €€ATuIon Tou veEPOU TOU TTEPITUAIYUATOG, TTEPI-
OTPEPOUNE EVOAAQKTIKG TO BEPUOPETPO HETA OTO XWPEO KOl JETPAUE TN Bep-
MoKpagoia yia xpovikd didoTnua 2 €wg 3 min.

® OgppoKpaCia uypoTroinong Tou aépa ) onueio dpéoout N T,
(°C) ovopuddetal n Bepuokpacia katd Tnv oTroia apxicel n uypoTroi-
non Twv udpaTuwy Péoa atn Jada Tou Kai n aTroBoAr NG uypaai-
ag UTTO Hop®H oTAYOVWV VEPOU (CUMTTUKVWGN USPATHUWYV).

‘Ooo peyaAuTepn gival n TOOOTNTA USPATUWY TTOU TTEPIEXOVTAI OTOV aépa
1600 peyaAUTEPN gival Kal N BepPoKpaaia UypoTToinorG TOUG 1 SIOQOPETIKA
n Bepuokpacia Tou anueiou 6POGCOoU.

IM'vwpilovtag Tn Bepuokpacia npou BoABou kabwg kal Tn Bepuokpaaia
uypoU BoABou ptTopei va Ppebei kal To onueio dpdoou Tou agpa pe Tn Bon-
Bela Tou WPUXPOUETPIKOU XAPTN, N TTEPIYPOAQPN TOU OTTOIOU YivETal OTNV TTAPA-
ypago 10.3.

B. Wuypopetpikoi 6pol uypaciog

® Adyog uypaciag (humidity ratio), W (kg udpartpou/kg §npou
aépa) ovoudlZeTal To TTNAIKO TNG HAZaG-TTo0OTNTAG UdPATUOU TTPOG
TNV TTO0OTNTA TOU §npPou aspa.

® Eidikn vypaocia (specific humidity), q , (kg udparuold/kg uypou
agépa) ovouddZeTal To TTNAIKO TNG HAZag-TTocoTNTAG USPATHOU TTPOG
TN OUVOAIKN TToGéTNTA TOu UYPOoU aépa (dnAadn Tou abpoiouaTog
NG TTO0OTNTAG ENPOU aEpa Kal TNG TTOoOTNTAG USPATUWY).

® Adyog uypaciag kKopeopou (saturation humidity ratio), W_ o
(kg udpatpoU/kg Enpou aépa) cival o Adyog uypaciag Tou Kope-
ouévou agpa aTnyv idia Bepuokpaacia Kail Tiean.

® BaBuoég kopeopou (degree of saturation), y ovouddleral 1o adi-
doTarto TTNAIKo Tou Adyou uypaadiag TTpog To Adyo uypaaciag Kope-
gpoU.
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® XyeTIKN uypacia Tou aépa, ¢ (%) ovopdaletal o AGyog Tou popl-
aKOU KAGOHOTOG USPATHOU TTOU TTEPIEXETAI OTOV UYPO a€pa TTPOG
TO MOPIAKO KAGOPO udpATUOU TTOU TTEPIEXEI O KOPETHUEVOS AEPAG
(To oTTOiO AVTIOTOIXEI OTO PEYIOTO TTOCO YPAUUOMOPiwV udpaTuoU)
oTnv idla Beppokpaacia kai Trieon. MNa Tapddelyua o a¢pag Ye oxe-
TIKA uypacia 40 €xel 40% Tng pEYIOTNG TTOCOTNTAG YPOAUMOMOPIWY
udpaTuoU TTou Ba PUTTopoUCE va €xel O AUTA TN Bepuokpaacia Kai
TTieon.
MNa Toug PuxpOouETPIKOUG OPOUG TNG Uypaciag I0XUoUV Ol aKOAOUBEG OXE-
OEIG:

W =M, /M =0,62198 x (x,/x,) (10.1)
d,=M, /(M +M)=W/(1+W) (10.2)

® =X,/ Xoe ip) (10.3)

W=W/W, o =0/[1+(1-9)WJ/0,62198] (10.4)

otTou:
M,, M.: n pada Twv udpatuwy Kai Tou gnpou aépa avtiaToixa (kg)

X,.. TO HOPIOKE KAGOUOTA TwV USPATHWV Kal TwV UBPATHWY O KaTd-

w w

X
oTO0N KOPECHOU avTiaToIxa
(6mou x,, = n,/n,., = n/n,+n,)=P/P+P,) kai
XWS = nWS/nGE"pG S = nWS/(na+nWJ = PWS/(Pa+PWS)
HE: n ToV apiBud ypaupouopiwv (moles) kai P Tn uepikn micon
énpou aépa (a), udparuwyv (w) Kar udPATLWY KOPETUOU (WS)

0,62198: 0 AGyog Tou poplakoU BAPOUG Tou VEPOU TTPOG TO HOPIOKO Bd-
poG Tou Enpou aépa = (18,01528 / 28,9645).
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10.3 Yuxpoperpikog Xaprng. Eqapuoyn os ouorrjuara KAiuariouou-
agpiouou

O YuxpoUETPIKOG XAPTNG ] WUXPOMETPIKS didypappa cival, 6TTwG ava-
PEPONKE KAl EI0AYWYIKA, Hid YPAQIKH ATTEIKOVIOT TWV BEPUOSUVAUIKWY-YU-
XPOUETPIKWY IBIOTATWYV TOU aépa KaBWG Kal TwV OXE0EWV PETAEU TOUG. ZTIG
QvaAUCEIG TWV EQAPPOYWY KAIJATIOPOU £xel dpalwbei n xprion Tou Wuxpo-
METPIKOU Xd&pTn TNG American Society of Heating, Refrigeration and Air con-
ditioning Engineers, g yvwoTg ASHRAE (6Tmwg TrapouacidleTtal ota dla-
ypauuata 10.1 £éwg 10.7 Tng eméuevng Trapaypdgeou 10.4).

H omroudaidétnTa TOU WUXPOUETPIKOU XAPTN OTIG dIEPYATIEG TOU KAIUATI-
opou gival geyaAn, yiati yvwpidovrag YOAIG dUO XAPOKTNPIOTIKA WUXPOUE-
TPIKG OTOIXEIO TOU ATPOC@AIPIKOU AEpa PTTOPOUV va uTtoAoyioBouv OAa Ta
UTTONOITTA. ZUYKEKPIYEVA, YVwpilovTag TIG Bepuokpaaieg ¢npou kal uypou
BoABou, utropouv va TrpoadiopicBolv, Pe Tn Bornbeia Tou XApTn, GToIXEia
TTOU £XOUV OXE0N UE TNV TTEPIEKTIKOTNTA TOU aépa O€ Uypaaoia, evw TTapdA-
AnAa ptropei va uttoAoyioBei n Bepuokpaaia uypotroinong (onueio dpdoou)
KaBwg Kal n arraitouuevn aiednTA | AavBdvouca BepudTNTA VI PIO YETO-
BoAn Tng kardoTaong Tou agpa.

TNV YuxpouEeTpia, ol évvoleg TNG aloOnTAG Kal AavBdvouoag BepudTnTag
OTTWG auUTEG avaTrTuxbnkav yevikd oTnv TTapdypago 2.5, avagEpovTal oTa
€¢AG:

® Aio0nTA BepudTNTa (J) €ival n BepudTnTa TTOU PETAPRAAAEI TN BEpPpO-

Kpaoia Tou aépa Xwpic va aANddel To TTEPIEXOUEVO TOU O€ Uypaacia.

® AavBdvouoa OgppoTnTa f BepudTNTA artpoTtroinong (J) eival n
BepudTnTa TTOU XPEIAZETAl VIO TN PETABOAA pIOG TTOOOTNTAG TOU VE-
pouU o€ udpaTUO, Xwpig va peTafAnbei n Beppokpacia | n Twieon
TOU aépa.

Qg TTapadeypa ptropei va d06¢i n katoapdAa péca oTtnv otroia Bpdadel
vepd. OTtav 10 vePO aTpOTTOIEITAI, ATTOPPOPE BEPUOTNTA N OTTOIA YiveTal Adv-
Bdavouoa BeppodTnTa. AvTiBeTa, 6TAV O ATPOG CUMTIUKVWVETOI, ATTEAEUBEPLIVE-
Tal n AavBdvouca BeppdTnTa atmodidovrag aiodntr BepudtnTa. O dvBpwITTog
atreAeuBepwvel AavBavouaa BepudTnTa, 1010iTEPA OTAV POAVEI € KATAOTACN
€QiIdpwONG.

To dBpoiopa Twv dUO TTAPATIAVW HOPPUWYV BEpUOTNTAG OVOUAETal OAIKNA
OeppéTNTA. H OAIKH BgppdTNTA OVA povdda pdadag Enpou aépa (J/kg
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Enpou aépa) ovopdadetal oAk evBaATTia Kal n TIA TG UTToAoyiCeTal OTTO TOV
WUXPOUETPIKO XApTn yvwpilovtag, 0TTwG ava@épbnke Kal TTapatravw, dUo
XOPOAKTNPIOTIKA GTOIXEIO TOU aépal.

ExT6¢ a1rd TIC TTAPATTAVW WETAPBOAEG, €ival anuavTikd va TTEPIYPOQE Kal
éva AAAo péyebog trou divetal fj uTToAoyileTal pe TN BORBEIA TOU WUXPOUETPI-
KOU XApPTN, O €18IKOG OYKOG:

Ei181k6¢ 6ykog cival 0 Oykog Tou uypou aépa avd povada udalag Enpou
aépa kal ekppadletal oe m¥kg Enpou aépa.

v=V/M, (10.5)

EmmAéov, o Adyog uypaciag, Tou avamTuxbnke o Tavw, dnAadn n
pada Tou vepoU TTou TrepIEXeTal o€ 1 kg ¢npou agpa utrd pop®n udpaTuwy,
OUVOVTATAI GTOUG WUXPOMETPIKOUG XAPTEG OE Povadeg gr vepou/kg Enpou
aépa.

H xprion Tou WuxpoueTPIKOU XAPTN AQUBAVElI XWPA yIa TNV KATavonon
TWV dlEPYacIWV PETABOAARG TNG KaTtdoTaong Tou aépa o€ OAa Ta OUOTH-
paTta kKAlgaTiopou. H diadikaoia KAIJATIOPNOU TOU aépa UTTOPED va EXEl WG
oTOXO TNV augnon TnG Beppokpaaciag (Béppavon) fj Tn yeiwon TG Bgppo-
Kpaaoiag (wuén) Tou aépa Kai Katé guvéTTEla Tou KAIpaTI{opevou xwpou. H
dladikagia NG Bépuavong TPooBéTel aioONTH BEPUOTNTA OTO XWPO, EVW
n diadikacia TNG Wuéng agaipei aiodntn 0eppoTNTA, HECW EVAAAOKTWV
BepudTNTAG, TWV AEYOUEVWY BEPUAVTIKWY KAl YUKTIKWYV OTOIXEIWV QVTi-
otoixa. OT1av o aépag dev €xEl TNV ATTAPAITNTN TTOCOTNTA Uypaciag, TOTE
TTpooTiBeTal Uypacia PEow TNG KAIPATIOTIKAG CUOKEUNG oTov aépa. H dia-
dikagia Uypavong Tou aépa AauBavel xwpa e Tpocadnkn Aavldvoucag
OepuOTNTAG YEOW €VOG OTOIXEIOU TTOU AEYETAI UYPOAVTHPOG KOI OTTOTEAEI
OTOIXEIO MIAG KEVTPIKAG KAIUOTIOTIKAG JOovAdag.

MapdAAnAa OuwWG gival oNUAVTIKA N XPrion TOU YUXPOUETPIKOU XApTn yia
TOV KaBopIoud Twv cuvBNKWY TOU aépa TTOU TTPOKUTITEI ATTO TNV AVAMEIEN
TOU KAIHATI{OMEVOU OEPA PE TOV AEPA TOU EEWTEPIKOU TTEPIBAAAOVTOG, 1|
aAAIG TO VWO aépa. H diadikagia avaueigng atnv TAciown@ia Twv KAI-
MOTIOTIKWV PJovadwy, Aapupavel xwpa o€ €I8IKES dIaTALEIG TTOU ovoudlovTal
KIBWTIA MEIENG. ZTIC TTEPICCOTEPES EQAPPOYEG TOU KAIMATIGNOU, N avavéw-
on Tou aépa Tou KAIJATICOPEVOU XWPOU, NECW TNG avAuEIEnNg YE TTOOOTNTA
VWTTOU aépa, €ival ETTITAKTIKA KUPIWG yIa AOYoug UYIEIVAG.
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10.4 Avayvwpion KAINGKwWY OTOV WUXPOMETPIKO XAPTN

e oxéon PE TN EQOPUOYH TOU WUXPOMETPIKOU XAPTN OTIC avaAUOEIG Pag,
TTPETTEI VA €ipacTe o€ B€0n va avayvwpifoupe KaTtapxniv 1o BAcIKG OToIxEI
NG dIATagnG Tou. AuTd gival Ta EAG:

O1 ypauuég NG Beppokpaciag Enpou BoABou-BepuopéTpou eival
KOTOKOPUQPEG gUBeieg Kal N KAIJOKA Toug BpiokeTal oTovV KATW
opICOVTIO A&ova Tou YUXPOMETPIKOU XAapTn (Aidypauua 10.1).

O1 ypaupég TG Beppokpaciag uypou BoABou-BepuopéTpou Ei-
val TTAdyleg guBeieg TTou oxnuatiouv aupAcia ywvia pe Tov KATW
opIfovTIo Ggova Twv Beppokpaciwv {npol BepuopéTpou, TTOU
«BAETTE TOV KATAKOPUPO AEova Twv Adywv uypaaiag (Aldypauua
10.2).

O1 ypapuég TNG OXETIKAG uypaoiag €ival KAPTTUAEG, OI OTTOIEG
€Xouv ywvia kKAiong pikpdtepn atrd auTh TNG KAPTTUANG Kopeapou
(100% oxeTikn uypaaia) (Aiaypauua 10.3).

O1 ypappég Tou €181KOoU Oykou eival TTAdyIEg guBeieg o1 oTTOiEG
oxnuaTidouv auBAcia ywvia, HIkpdTEPNGS KAIONG 0€ ox€on JUE auTh
TwV €uBeIWV UypoU BoABoU, YE TOV KATW 0pIgOVTIO Gfova Twv Bep-
MOKpaoIWV ENPoU BepUOUETPOU, TTOU «BAETTEI» TOV KATOKOPUPO
agova Twv Adywv uypaaiag (Aidypappa 10.4).

O1 ypaupuég NG oAIkiG evBaATTiag cival TTAdyieg €uBgieg o1 OTTOI-
€G ekivouv atod Tov apioTePO TTAAYIO Ggova Twv evBaATTIWY, TToU
TTPOOBIOPICEl TN OXETIKA KAIMOKA TIHWV KAl KATAA)YOUV TEUVOVTAG
GAAeG TO O€I6 KATaKOPUPO Gfova Kal AAAEG Tov KATW OpPIZOVTIO
a¢ova (Aildypauua 10.5).

O1 ypappuég Tou Adyou uypaoiag cival opi{ovTieg gubeieg, o1 TI-
MEG TwV oTroiwv divovTal atmd 1o 8e816 KaTaképuo dgova Tou
xaptn (Aigypaupa 10.6).

O1 ypapuég TG Beppokpaciag uypotroinong-onpeiou dpécou
€ival KATOKOPUPEG gUBEeieg, 01 TIUEG TWV OTTOIWV TTPoadiopifovTal
QTTO TNV TOUA PE TNV KAPTTUAN KOPECUOU.
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Aiaypaupa 10.2 Eubeisg Bepuokpaaiag uypou BoABou

Aigypapua 10.3 KautrUAes OxXETIKNAS uypaaiag
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Aiaypapua 10.4 Eubeicg €161koU Oykou

Aiaypappa 10.5 Eubeicg oAikng evBaAmiag
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Aiaypaupa 10.6 Eubeicc Adyou uypaoiag

Ta diaypdupara 10.1 €wg kal 10.6 a@opouv WUXPOUETPIKO XAPTN TTOU
AVAQEPETAl TE WYUXPOMETPIKEG avaAUloelg aTo emiTredo Tng BGAacoag Kai
yia Beppokpacieg Enpou BoABou atd 0-50 °C. Ymrdpyxouv OuwG Kal Wu-
XPOUETPIKOI XAPTEG TTOU TTAPEXOUV TTANPOPOPIES YIa TIG IDIGTNTEG TOU UYPOU
aépa o€ dIdgopa UWOPETpa atrd To £TTiTTedO TNG BAAACCAG dpa Kal o€ PIKPO-
TEPES ATTO TN GUVAON BAPOUPETPIKES TTIETEIG KOl BEPUOKPATIES TOU ATUOCPAI-
pIKoU aépa (T11.X. yia 500m e tieon 95,461 kPa, yia 1500m pe trieon 89,875
kPa k.T.A.)

10.5 EmiAuon mpoBAnudrwy pe tn Bor6sia Tou WuxpouETPIKOU XApTn

H xprion Tou WuXpoueTpikoU XAapTtn Bondd& otnv etmiAuon Twv TTPORAN-
MATWVY TToU dnuioupyolvTal GTOuG KAIUATI(OPMEVOUG XWPEOUG O OXEON ME
TNV ETTITEUEN OUVONKWY BEPMIKAG AVECNG KAl ETTOPEVWG, OTN CUVEXEID, TNV
0pBn d1aoTacIoAGYNon Twv KAIUATIOTIKWY cUoKeuwv. O aépag TTPETTEl va
TTpoodyeTal KOTAAANAQ €TTEEEPYAOUEVOG ATTO TNV £YKATAOTACH KAIUATIOUOU
0TOUG KAIPATIOUEVOUG XWPEOUG KOl OVAMNEIYVUOUEVOG HE TOV AEPA TOU XW-
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pPOU va BIAPOPPWVEI TIG KOTAAANAEG OUVONKEG ECWTEPIKNG BEPUOKPATIag Kal
uypaaiag, ol otroieg Ba TPETTEl va avAKouv Jéoa oTa Opla BepUIKNG Aveang,
OTTWG avaeépdnke Kal 010 Ke@daAaio 9. ZTov WuxpopeTpikd XapTtn Tou Ala-
ypauuaTtog 10.7 aTTOTUTTWVETAI YPOMMOOKIOCGHEVN N ETIQAVEIN HECA OTNV
oTroia KGBe onueio ouvduaouoU WUXPOMETPIKWY OPWV AVTITTIPOCWTTEUEI
ouvOnkeg BgpMIKAG dveong, cUPewva Pe Ta TpoTutra TNG ASHRAE.

Aiaypapua 10.7 YuxpouseTpikOS XApTNS UE TIS JWVES BEPUIKAG AvEonS

Etropévwg, gival onuavTikd va yvwpilouue TIG CUVOAKES TOU A€pa TOU XW-
pou avd TTaca OTIyUr], WAOTE € TTEPITITWAN aTTOKAIONG aTTo TIG ETMIOUUNTEG
OUVONKEG va yivetal aTnyv TTpdén pubuion, cuviABwg HECW UIAG KAIMOTIOTIKAG
povadag, yia Tnv auénon f Yeiwon Tng Bepuokpaaciag Kal Tng uypaciag au-
T00.
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Otav o aépag Tou e€wTePIKOU TTEPIBAAAOVTOG UE CUYKEKPIUEVEG GUVONKEG
Bepuokpaciag Kal uypaciag avapuelyvUEeTal UE TOV aépa TOU ECWTEPIKOU TTE-
PIBAAAOVTOG (] ME TOV OVOKUKAOQOPOUVTA AEPQ) GUYKEKPINEVWY OUVONKWY,
0l OTToieG BpioKovTal ATTO TOV WUXPOUETPIKO XApTN (6Tav gival yvwaoTég dUo
TTAPAUETPOI), TOTE BNUIOUPYEITAI AEPAG, TO XAPAKTNPIOTIKA TOU OTToioU £€ap-
TWVTAI ATTO TO TTOCOOTO AVANEIENG TOU EEWTEPIKOU UE TO VWTTO aépa. H eioa-
YWyR Tou vwTroU aépa atrd 1o £EwTepIkd TTepIBAAAOV pubpileTal aTnv TTPAEN
atrd €10IKd dla@pAaypaTa (VIAUTTEPG), TO OTTOId AQUEOUEIWVOUV ThV EVEPYO
SlaTopn Tou agpaywyoU OTTou TOTToBeTOUVTAl avaAoya JE TIG AVAYKES TOU
KAIJOTICOPEVOU XWPOU O€ 0EUYOVO.

2TIC KANIUQTIOTIKEG EYKATAOTACEISC MIKPWV ATTAITACEWY, Ta dla@pdyua-
Ta TOU VWTTOU a€pa KivouvTal ouvhBwg PE TO XEPI, EVW AvTIOETA OTIG KAI-
MOTIOTIKEG EYKOATAOTACEIG €ISIKWYV OTTAITACEWY, T dla@PAyNaTa KivouvTal
ME WONTAPEG-KIVNTAPEG, O OTTOI0I EVEPYOTTOIOUVTAI ATTO AIGONnTAPIA TTOU
METPOUV TIG OUVONKES TOu aépa Tou KAINATICOUEVOU XWPEOU Kal PETadidouv
QUTEG TIG UETPAOEIG O AUTOMATOUG EAEYKTEG. '[ETOI, TNV TTEPITITWON TTOU N
Bepuokpaaia f n vuypaacia Tou aépa Tou KAINATICOUEVOU XWPOU eV AVIKOUV
MéoQ OTa ETTPETTTA OpId, TOTE O AUTOUATOG EAEYKTNG Oivel EVTOAN €iTe va
avoitouv 6Aa Ta SlaPPAYUATA WAOTE Va EI0EABEI OTO XWPO VWTTOS APAg EiTe
va augnBei n Bepuokpaacia pe TapdAANAn Oypavon (LEOW TNG EyKATAOTACNG
OTIG KAIJATIOTIKEG JOVADEG UYPAVTAPWY WYEKATHOU aTayOVISiwY vEPOU) €iTE
TENOG va peIwBei n Beppokpacia pe TTapdAAnAn aguypavon. Eivar autovénTo
611, 60N TTOCOTNTA VWTTOU aépa €I0EABEI O€ €éva XWPOo TOON TTocdTNTA Aépa
TOU XWPOU TTPETTEl va Byel TTPOG TO eEwTEPIKSG TTEPIBAAAOV. ETTioNng, TTpETTEl
Va ETTIOIKETAI 0 EEEPYXOUEVOS AEPAG Va gival AlyOTEPOG aTTO TOV £I0EPXOUEVO,
WOTE VA U dNMPIOUPYEITal UTTEPTTIEDT).

10.6 Opyava WuxpOUETPIKWVY OpWV

A. Métpnon Tng Bgppokpaciag Enpou BoABou

H Bepuokpacia ¢npol BoABoU AauBdvetal €ite ammd Koivd udpapyupikd
BepuodueTpa €ite atrd aUyXPOVa @OPNTA NAEKTPOVIKA BepUOUETPA (UTTATA-
piag e wnoelakr 0Boévn, yia TNV avayvwaon Tou PeyEBous NG Bepuokpaaiag).
Ta TeAeuTaia atroTeAOUVTAI OTTO TO KUPIWG KATAYPAPIKO KAl TO aioBnTAplo, To
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oTtroio ival éva BeppoaToixeio, dnAadr| éva (euyog dUO SIOPOPETIKWV PETAA-
AIKWV eAAOPATWY GUYKOAANUEVWY HETAEU Toug og dUo onueia. H pétpnon
AapBaveral ge Tn dnuioupyia BePUONAEKTPIKAG TAONG TTOU gival avdAoyn
ME TN Slagopd BeppoKpaTiag aTIC OUO AKPEG TV HETAAAWY Tou BepUoaTol-
XEiou. ZnuelwveTtal 0TI Ta NAEKTPOVIKA BEpUOUETPa HEXOVTAI YEVIKA TTOIKIAIQ
Beppoleuywv avaAoya e TO ATTAITOUNEVO €UPOG BEPUOKPATIWV.

EkT16g ammd 1o TTapATTAvw, OTIG KAIJOTIOTIKEG EYKATAOTAOEIG, OTTOU TTPO-
BAETTETON QUTOUATOG £AEYXOG TNG BepPoKpATiag Kal TNG uypaaiag, EAEyXETal
n Beppokpacia TTPooaywyrng Tou aEpa oTo XWPOo Kabwg Kal n Bepuokpaacia
TOU XWpPOU f/kal Tou TTEPIBAAAOVTOG UE aloOnTAPIA Ta oTToia PeTadidouv Ta
ONPOTO TWV PETPACEWY O€ EAEYKTEG, WONTAPESG Kal BIAKOTITES YIa IoPBwTI-
KEG EVTOAEG ENEYXOU.

B. Métpnon tng Bepuokpaciag uypou BoABou

H Bepuokpaacia uypou BoABou AapBdaveTal avTioToixa €ite ammd Kovo udpap-
YUPIKO BepuoueTpo aTo BoARS Tou otroiou TUAiyeTal uypod Baufakepod ravi
€ite Ao @opnTd NAEKTPOVIKO BEpUOUETPO PE BeppPolelyog-aio0nThpa BEpuo-
Kpagiag uypou BoABou.

I. Mérpnon Tng vypaociag

H pérpnon Tng uypaciag yiverai:

® Me 10 YuxpOMETPO, TTOU OTNV OUCIA gival Evag ouvduaouog Bep-
HOMETPOU §npoU Kal uypoU BoABoU pe dUo aiobnThpeg Beppo-
Kpaaiag, évav Enpou Kal évav uypou BoABou pe BauBakepn TTév-
duan TTou €xel uypavOei pe ammoaTeipwuévo vepd. H pétpnon Tng
uypaciag yivetal égueaa pe faon Tn PETpnon Twv dUo BepPoKpaai-
WV Kal yvwpilovtag Tn BAPOMETPIKN TTiEGN TOU TOTTOU AVAPOPAS
(WUXPOUETPIKOG XAPTNG). Ta YuxpoueTpa &€ XpnoipoTrolouvTal yid
Bepuokpaaieg HiIkpoTEPES TV 0 °C Kal n BauBakepn eTEVOUCN TOU
aiobnTrpa uypou BoABou xpeldleTal ouxvh avTikatdoTaon.

® Me uypoueTpa aicbntpa pnTivng evaAlayng 16vTwv (pop type).

O aioOnTAPag autdg Asitoupyei e akpifeia og Bepuokpaaieg atod
5 °C, €wg 55 °C €xovTag uwnAf euaiobnaia Kai ypriyopn atrokpi-
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on. Zuyvd eival eTevoedupévog e HETAAANIKO QIATpO TTpoaTaCiag
aTtod Ta OTEPEA CWATIOIa TOU PeUUATOG AEPa Kal gival euaiobnTog
oTn PMEYAAN TTapapovr Tou opydvou o€ TePIBAAAOV UWNARG uypa-
oiag.

® Me ouyxpova @opnTd Yn@IaKd TTOAUMETpA BepUOKpaTiag Kal
uvypaciag (Eikéva 10.1).

Eikéva 10.1 >0yxpovo wneiakd ToAUUETPO BepuoKkpaciac-uypaaiac Xwpwv

10.7 [lpakTIKn €pappoyn TwWV WUXPOMUETPIKWY OpwWV

Me oT1dx0 TNV Katavonon TwWV WUXPOMETPIKWY 6pwv aAAd Kal Tn AsiIToupyia
TOU WUXPOUETPIKOU XApTn, Ba TrpayuateutoUue Ta akdAouba TTapadeiyuaTa.
O1 YuxpopETPIKEG HETARANTEG TWV KATAOTACEWY TOU A€Pa ATTO TA TTAPODEIY-
MOTa QuTd QTTOTUTTWVOVTAI ETTAVW OTOV WUXPOUETPIKO XApTn Tou Alaypdau-
patog 10.8.

%) NTAPAAEIFMA 10

(evoei€eic KOKKIVOU XpWUATOS OTO WUXPOMETPIKO XGPTN)

ZnTouvTal va Bpebolv OAa Ta WUXPOUETPIKA XAPAKTNPIOTIKA TOU ATHO-
oQalpikoU aépa pe Bepuokpaaia Enpou BoABou 30 °C kal oxeTIKA uypacia
30%.
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O1mwg &Epoupe, yvwpilovtag dUO OToIXEia TOU agpa aTrd TOV WUXPOUETPI-
KO xdapTn gival duvard va uttohoyioBouv Ta utréAoitra. ‘ETol, BewpwvTag Tov
ATHOCQPAIPIKO GEPA PE TA TTAPATTIAVW XOPOKTNPIOTIKA, BPICKOUUE TO onuEio
TOUAG TNG KaTaKOpUPNG €ubeiag TTou agopd Tn Bepuokpaacia ¢npol BoABou
Twv 30 °C Kal TNG KAPTTUANG TNG OXETIKNG uypaaiag 30%. MNa 1o onueio auTo,
TTOU aQOPA TNV KATAOTACN TTOU PAG eVOIOQEPEL, TTPOKUTITOUV Ol AKOAOUBEG
TINEG:
® Ogppokpacia uypou BoABouU =18 °C (Toun ye Tnv eubeia Beppo-
Kpaaiag uypoU BoABou 18 °C).
® Oegppokpacia uypotroinong-onueio dpoéoou = 10,3 °C (xapdo-
ooupe atmmd 10 onueio NG kardoTaong opiovTia subeia -TTapdaA-
AnAn 1pog Tov Gfova Tng Bepuokpaaciag Enpou PBoABou pe @opd
TTPOG TNV KAPTTUAN Kopeapou =100% kair TTpoadlopifoupE yia TO
onueio TOPAG auTrg TNG €uBegiag pe TNV KAPTTUAN KOpEOHUOU TNV
EvoelEn Bepuokpaciag atmd Tov opildvtio dEova BeppoKpaATItV
&npou BoABou, pe TN Xapaén katakdépu@ng eubeiag TTapaAAnAng
TTPOG TOV Agova Tou AGyou uypaaiag).
® Adyog uypaciag =8 gr vepou/kg Enpou aépa (xapdooouue opilo-
vTIa euBeia TTou TTEPVAEl ATTO TO ONUEIO KATAGTAONG JE OPA TTPOG
ToV afova Tou Adyou uypaaiag).
® Ei131k6g 6ykog = 0,87 m¥kg ¢npol aépa (Bpiokoupe TIG eubeieg
TWV €I0IKWYV OYKWYV PETAEU TWV OTToIWV BpioKeTal TO onuEio KaTa-
OTOONG KAl OTN OUVEXEID JE YPOMUIKA TTapeUBOAR PETALU aUTWV
utroAoyidoupe TNV TIPR Tou €18IKoU OYKOU TOU ohueEiou KatdoTa-
ong).
® EvlaAmia = 51 KJ/kg ¢npou aépa (xapdooouue Tnv €ubeia TTou
TepvAEl ammd TO anueio pe dieuBuvon TTapdAANAnN TTPOG auTh TwV
€UBeIWV eVBOATTIAG).

f8-)(. NAPAAEIrMA 20
(evoeieis UTTAE XPWUATOS OTOV WUXPOUETPIKO XAPTN)

ZntouvTal va Bpebolv 6Aa Ta XAPAKTNPIOTIKA TOU OTUOC@AIPIKOU Qépa HE
Beppokpaaia uypou BoABou 15,3 °C kal oxeTikh uypaaia 50%.

MNvwpifovtag Ta dUo TTapaTTdvw OTOIXEIR TOU agpa UTTopoUlv va Bpebouv
Ta UTTOAOITTA PE TN BorBeia Tou WPUXPOPETPIKOU XAPTN. Bpiokouue To onueio
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TOUAG TNG KANTTUANG OXETIKNG uypaciag 50% pe tn (vonTtr) €ubeia TTou TTa-
pIoTavel TN Beppokpaaia uypou BoABou kai €xel Ty 15,3 °C. ZuykekpIpéva,
Bpiokoupe TNV euBeia TTou TTapioTdvel TN Bepuokpaaia uypou BoABol Twv 15
°C kaBwg kai TnVv eubeia TTou TTapIoTAvel TN Bepuokpaaia uypou BoABoOU Twv
20 °C kal oTn OUVEXEID TTPAYUCTOTTIOIOUNE YPOUMIKY TTAPEUBOAN, WOTE Va
BpouUpe To anpeio pe Beppokpaaia uypou BoABou 15,3 °C. ‘ETa1 TTpOKUTITOUV
o1 akOAouBeg TIPEG:

O¢eppokpacia Enpou BoABou = 22 °C (Toun Pe TNV KATOKOPUPN
euBeia Beppokpaciag ¢npou BoABou 22 °C).

O¢ppokpacia uypotroinong-onueio dpéoou = 10,8 °C (xapdo-
ooupe opIfovTia eubeia -TTapaAANAN TTpog Tov agova Tng Beppokpa-
oiag ¢npou BoABou- TTou TTepvAEl ATTO TO ONMEIO PE YOPa TTPOG TNV
KOUTTUAN kKopeopou @=100%).

Abyog uypaciag = 8,2 gr vepou/kg &npou aépa (XapdoOOUME TNV
opidovTia euBeia TTou TTEPVAEI ATTO TO ONUEIO PE POPA TTPOG TOV AEo-
va Tou Adyou uypaaciag).

Ei31k6g oykog = 0,847 m3/kg &npoul aépa (Bpiokoupe TIG eubeieg
TWV €I0IKWYV OYKWV PETALU TWV OTTOiwV BPICKETAI TO ONUEIO Kal 0Tn
OUVEXEIQ, NE YPAMMIKN TTAPEPPBOAR HETAEU auTwy, uTToAoyiloupe TNV
TIUA TOU €18IKOU OYKOU TOU GnpEiou).

Ev@aAtia = 43,5 KJ/kg ¢npou aépa (xapdoooupe Tnv eubeia tTou
TTEPVAEI ATTO TO ONUEio Pe @opd TTAPAAANAN TTPOG TN QOPd TWV €U-
Beiov evOaATTiag).

O ak6Aoubog WuxPOoPETPIKOG XAPTNG avaPEéPETal O VPN BEPUOKPATIWV
agpa ammd 0-50 °C kal o€ uoueTpo KovTd oTn BGAacaoa.
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10.8 Yuxpoperpikég peTafoAég

O WUXPOUETPIKOG XAPTNG XPNOIMOTIOIEITAI yia Tnv €TTiAucn TTdpa TTOAAWV
TTPOBANUATWY TTOU OXETICOVTAI UE TIG PETABOAEG TNG KATAOTAONG TOU UYpPOU
aépa, ONAadn TIG JIAPOPEG WYUXPOMETPIKEG METARBOAEGS.

O1wg €xel NON avaeepOei, n diadikacia KAIUATIOPOU TOU aEpa €XEl WG
aTOX0 TOCO TNV auénaon Tng Bepuokpaciag oe éva Xwpo, dnAadn Tn B€p-
pjavaon autou, 600 Kal T Peiwon Tng Beppokpaaciag Tou Xwpou, dnAadn Tnv
Wuén autou. H diadikacia Bépuavong agopd Tnv TTpdéadoon aiodnTAg n/
Kal AavBdavouoag BepudTnTag avaloya PE TO av UTTAPXEl i} 01 TTpOodoon
uypaciag. AvtiaToixa, n diadikacia wuéng agopd Tnv agaipeon aliocbnTig
BepudTnTag f/KaI TNV aPaipean vypaciag. EKTO¢ atmd tn B€puavaon kai Tnv
Wuén oTa CUOTAPOTA KAIJATIOPOU, OTTWG avagépbnke AdN, UTTAPYXEl Kal
avaueién dUo 1 TTEPICTOTEPWY PEUPATWY AEpa SIAQPOPETIKWY WUXPOUETPI-
KWV IBI0TATWV.

MNa TNV KaAUTEPN Katavonon Twv PACIKWY WUXPOMPETPIKWY HETARBOAWYV
OKOAOUBEI EKTEVAG TTEPIYPAPH TOUG.

® Oépuavon Tou aépa P Uypavon

H Oypavon Tou aépa eival amapaitntn étav 6éAoupe va eEaog@alicoupe
dpioTeg oUVvORKeG BEPMIKAG AVEONG OTOUG XWPEOUG OIANOVAG TwV av-
OpwTttwyv. AuTO ETITUYXAVETAI JE TNV TTAPOXT], MECW TWV UYPAVTAPWY HIOG
KAIHATIOTIKAG Hovadag Kal evOg ouoTAPATOS TEAIKAG SIAVOUNG, TTOOOTNTAG
aépa Ye OXETIKN uypacoia, n omoia va avikel oTo €0pog 40-55%, woTe
va UTTApXEl BIOPKWG aTPOoQaIpa ueiag aTo Xwpo. Av dev TTPOOTEDE IKa-
Vi) uypacia péoa otn pada Tou agpa, TOTE Ta ETTITTEDA TNG OXETIKAG UYPATi-
0G OTO BEPUAIVOUEVO XWPO UTTOPOUV va TTECOUV O€ TTOAU XapnAd eTTireda
(<30%) TpokaAwvTag ouvenkeg ducopiag, UPPWVA Kal Pe To AiIdypauua
10.7.

O €Aeyx0g TNG uypadiag TTou TTPOCTIBETAI OTOV AEPA TTPAYHOTOTTOIEITAI
a1rd €10IKkd UYPOOTATN, O OTTOI0G divel EVIOAR OTOV UYPAVTAPA VA {EKIVATEI
TOV WEKAOUO TOU WUKTIKOU OTOIXEIOU. ZNPEIWVETAI OTI O uypavTipag Bpi-
OKETAI JECQ OTNV KAIPJATIOTIK) CUCKEUR, VW QVTIOTOIXO O UYPOOTATNG PBpi-
OKETAI €A OTOV KAIPATICOUEVO XWPO, WOTE va EAEYXETAI N OXETIKA Uypaaia
auToU.
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270 YuyPOoUETPIKO didypapua 10.9 divetal n petafoAn (suBeia A-B) Tng
Béppavang pe TauTdxpovn Uypavon evog peUUATOS AEpa aTTd TNV KATAoTAoN
A otnv kataoTaon B, étou ioxUouv T, < T, yia Tig Bepuokpacieg Enpou BoA-
Bou ka1 W, < W, yia Toug Adyoug uypaaiag:

Aiaypauua 10.9 Oépuavon kai Uypavan apa

® Oépuavon Tou aépa Xwpig Uypavon

H Bépuavon xwpig Uypavon TTPayUaATOTIOIEITalI OTAV O XWPOG Bepuaive-
Tal a1Td NAEKTPIKESG AVTIOTACEIG I ATTO AAAEG BepUIkES TINYEG (TT.X. KOIVA
OeppavTIKG cwpaTa akTIVOBOAIaG ] TOTTIKEG KAIJATIOTIKEG povadeg (fan
coils) kai 6Tav 0 apag EpXETal O€ ETTAPN PE BEPUOTEPEG-GE OXEON JE TN Bep-
Mokpacia ¢npou BoABou Tou- TIPAVEIES (TT.X. BEPUAVTIKA aTOIXEIO - EVOANG-
KTEG) XWPIG va TTpOaTiBETAI UYypaATia OToV aEPa e KATTOI0 GUCTNHA DIAVOUNG
ME uypavTtrpa. Auto onuaivel 61l n HeTaBoAr Tou Adyou uypaciag Tou aépa
givalr undevikn, dnAadr o1 n PETABOAN TTOU £EETACOUNE GTOV WUXPOUETPIKO
XAPTN KIVEITaI TTAVW o€ opIfovTia gubeia TTapdAAnAn pe Tov déova Twv
OepuoKkpacIWV Enpou BoABou.

Katd tn YeTaBOAr auTh, Ta WYUXPOMETPIKA OTOIXEIa T OTToia dlaTnpPoUVTal
oTalepd cival o Adyog uypaciag Tou aépa, n Aavldvouoca OepudTnTa
auTou aAAd Kal n Bgeppokpacia uypoTtroinong-onpeio dpoécou. AvtiBeTa,
audavovTal n evBaATtria Tou aépa, ol Beppokpaacieg Enpou kal uypou Bep-
MopéTpou, N aloOnT BeppdTNTA (TTapATNPEiTaI aUENon TNG evOaATTiag Katd
TN dIdpKela TNG METAROAAG) Kal EAATTWVETAI N OXETIKN uypacia. H TrTapartrd-
VW PETAROAN aTTEIKOVICETAI OTO WYUXPOMETPIKS diaypappa 10.10 pe Tnv gubeia
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A-B amé v kardoTaon A otnv katdotacn B, 6mou ioxuouv T, < T, yia Tig
Beppokpaacieg gnpou BoABou kar W, = W, yia Toug Adyoug uypaciag:

Aiaypapua 10.10 Oépuavon xwpic Uypavon

® Yugn Tou aépa pe apuypavon

2TIG KAIJATIOTIKEG POVABEG, OTaV £va pelpa aépa OPIOUEVNG KATAOTAONG
TEPVAEI ATTO PIa YuXPOTEPN — O€ OoxEan Pe TN Bepuokpacia ENpou BoA-
Bou TOU- E€TMIPAVEIA YUKTIKOU OTOIXEIOU - €VOAAGKTN, WYUXETAI SIAPKWG
MEXPI TO onueio SpOdooU Tou AUEAVOVTAG £TOI TN OXETIKN TOU Uypacia
TIPOOOEUTIKA PEXPI TOV KOPEOHO (KaUTTUAN @=100%). 2Tn ouvéxela Tng
METABOAAG, ep@avifeTal CUMTTUKVWON TwV USPATHWY TOU KOPECHEVOU
TAéov aépa. Ta CUPTTUKVWHATA-oTayoVidIia vepoU aTtropakpUvovTal —a@ou
OUAAEXBOUV- aTTd TO pela Kal ETTOPEVWG TTAPATNPEITAI a@UYypPAVOT TOU
peluarog. Katd tnv mapamdavw diadikacia atrofdAAeTar AavBdvouca
OeppoTNTA TOON OGN ATTAITABNKE IO TN CUPTTUKVWON TNG Uypadiag Tou
KOpETUEVOU aépa.

H @don tng wugng, uypotroinong kai amofoAng Tng AavBavoucag Bep-
pOTNTOG atrd TOV aépa TTapIoTAvETal aTTo TIG dUO DIABOXIKEG YPAUMES TTOU
ouvoEouy Ta onueia A kal B oto wuypouetpikd didypaupa 10.11 1Tou diveTal
O0TO akOAouBo oxAua:
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Aiaypauua 10.11 Wién aépa ue aplypavon

Mpétrel va onueiwBei 611 n Tapammdvw HETaBOAR cival BewpnTIKA, On-
Aadn dev AapBavel xwpa otnv TPAgnN. Autd o@eileTal oTO OTI éva TTOCOOTO
TOU BIEPXOPEVOU aTTO TO WUKTIKO OTOIXEIO aépa OeV EPXETAI OE ETTAPL UE TIG
OWANVWOEIG, e aTTOTEAETUA va AauBAVEl XWpa avaueign Tou aépa iI06d0u
(M€OQ OTO WUKTIKO OTOIXEIO) PE TOV WUXOUEVO QEPA OTTO TO WUKTIKO OTOIXEIO
TNG OUOKEUNG - O OTT0I0G £XEl KOPEOBEI aTTd uypaaia — dNUIOUPYWVTAG VEQ
WUXPOUETPIKA KATAOTACN OTOV EEEPXOUEVO QEPQ.

H mpaypaTikr) peTafoAn mapioTdveral atrd TIG KAPTTUAEG TOu akOAouBou
d1aypAPATOG, OTIG OTIOIEG:

A: [MapioTtdvel TNV KATAGOTACN £10000U TOU AEPA OTO WUKTIKO GTOIXEIO

I MapioTavel To onueio dpdooU Tou WUKTIKOU aToixeiou (dnAadn To on-
peio ammd otmou Eekivael n uypoTToinon Twv USPATHWV)

A: TapioTtdvel To onueio 600U Tou agpa.

H kaptuAn AA tTapioTavel Tn HETABOAN Tou agpa TTou DIEPYETAI ATTO TO
WUKTIKG OTOIXEIO.
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Aigypauua 10.12 Yoén aépa pe apuypavan arnv mpaén

Extdg amd Tig mapatmdvw PETAROAEG, UTTAPXOUV Kal GANEG BewpPnTIKEG
METOBOAEG, OTTWG yia TTapadelyua n adiafaTikn Yyugn, KaTd TNV OTToia O aé-
pag Siarnpei Tnv evOaATTia Tou. H ouykekpipévn JETABOAN TTapaTnEEiTal o€
OUOKEUEG TTOU WPUXOUV MIKPOUG XWPOUG KAl ETTITUYXAVETAI JE TNV TTPOCHONKN
uypagiag yéoa otn padla Tou agpa, o oTToiog e€arpifovrag Tnv uypaagia Tou,
TIPOKOAE TNV YUEN autoU. TEAOG, HIA KOIVI) WUXPOUETPIK JETABOAN OTOV KAI-
paTIouo gival Kai N ad1afaTiki avdapei§n OUo peUPdTwY aépa BINQPOPETIKAG
TTO0OTNTOG-Hadag Kal BepIKWV IBIOTATWYV (EvOaATTia, Beppokpacia, Adyog
uypaciag). 10 YuxpoueTPIKO didypappa 10.13 TapioTdveTtal éva TTapadery-
MO QUTAG TNG METABOANG TNG KOTAOTOONG TOU aépa aTrd Ta onueia 1 kal 2 o1o
onpeio 3, To otoio kal BpiokeTal €T TNG €ubciag 1-2 kal TN xwpilel g dUo
TUAMOTA, Ta 1-3 Kal 2-3 e 0XE€0N PAKoUug avaAoyn Twv akdAouBwyv Adywv:

(h,-h,)/ (hy-h) = (W,-W,)/ (W,-W,)=m_, -m (10.5)

a2

oT1TOU:
h, n evBaAtia oTo onueio 1= 1,2,3
W, o Adyog uypaaciag oTo onueio 1 = 1,2,3

m_, m_, N uada Tou aépa oTa onueia 1 kai 2.
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Aiaypapua 10.13 AdiaBarikr avdueién 600 peuudTwy aépa
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ANAKE®AAAIQZH

270 KEQAAQI0 AUTO SIOTTPAYUATEUBNKAUE TN BACIKH £€VVOIa TNG YUXPOUETPIOGg
Kal TOUG BaCIKOUG YUXPOMETPIKOUG OpOUG TNG BEPUOKPOTIag Kal TNG uypa-
oiag Tou aépa. Etriong, avaAloape Tn XpnoigotnTa TOU YPUXPOUETPIKOU
XApTn yia TNV €TTiAUGH TTPORANUATWY TTOU GXETICOVTAI PE TIG OEPUODUVANIKES
METOBOAEG TOU uypoU aépa OE HIA TUTTIKA EQapuoyr KAIHATiIopoU.

H wuxpopetpia cival n diadikagia Tou TTOOOTIKOU TTPOCOIOPICHOU Twv Bep-
MOBUVOUIKWY I8I0TATWY TOU aépa Kal TNG XPAHONG AQUTWV Twv IBIOTATWY Yid
TNV avaAuon Twv ouvBnkwy Kal Twv PETARBOAWV TNG KATAOTACONG TOU aépa
o€ €va XWwpo.

O1 Baagikoi WuxpoueTpIkoi 6pol eival, 6cov agopd Tn Bepuokpaacia, ol
Oeppokpacieg Enpou kal uypou BoABouU kal n Beppokpacia uypotroinong
Tou aépa (onueio dpdoou). Ooov apopd TNV Uypaaia, ol 6pol gival ol Adyol
uypacoiag Kal uypaciog KopeoHoU, n EIGIKA KAl OXETIKA uypaaoia Kal TEAOG
0 BaBuég KopeopOU. ETTiONG TNV WUXPOUETPIA avaPEPOUATTE OTIG EVVOIEG
NG a1eONTAG Kal AavBdvouoag BeppéTnTag (BepudTNTAG ATHOTIOINONG) KAl
TOU €181KOU OYKOU Tou uypoU aépa. [a Tn YETPNon Twv BACIKWY WUXPOE-
TPIKWV OpwV XpNaldoTTololvTal KAatdAANAa 6pyava.

O WuxpoueTPIKOS XAPTNG I WUXPOMETPIKO Sidypaupa gival Yia ypa@ikn
ATTEIKOVION TWV BEPUOdUVANIKWV-WUXPOUETPIKWY I0I0TATWY TOU AéPa Ka-
BWG Kal Twv OxETEWV PETAEU TOUG. 2TO KEQPAAQIO QUTO TTAPOUCIACTNKAV TA
Baoikd oToixeia Tng didTagng Tou, dSnAadr| o1 YPAPPES TWV PACIKWY YuxPo-
METPIKWV 6pwVv. O WUXPOUETPIKOS XAPTNG EPAPUOCTNKE TTPAKTIKA OE TTO-
padeiypata TTpoodIopIoPoU TNG WUXPOUETPIKNAG KATAOTAONG TOU 0épa O€
KATTOIO ONEIo KOl OTA TTAQICIO TwV BACIKWY YUXPOMETPIKWY HETARBOAWV
(6éppavon kair Oypavon aépa, Ypuén kar apuypavon acpd, adiaBaTtikn
AVAMEIEN PEUNATWY aépa).
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EPQTHZEIZ - APAZTHPIOTHTEZX

Na BpeiTe TOUG WPUXPOPETPIKOUG OPOUG TOU CNUEIOU UE XOPOKTNPIOTIKA:
O¢eppokpaacia Enpou BoABou 19,5 °C kal ZxeTikA Yypaaia 60%.

Na BpeiTe TOUG WUXPOUPETPIKOUG OPOUG TOU CNUEIOU UE XOPOKTNPIOTIKA:
O¢epuokpaaia uypoul BoABou 14 °C kal Znueio uypotroinong 9,5 °C.

WYixoupe Tov e0WTEPIKO QP VOGS XWPEOU HPE XOPAKTNPIOTIKA: Ogpuo-
Kpaaoia ¢gnpou BoAPBou 32 °C kal oxeTikr uypaaia 50% xwpig va TpocBE-
Touue uypacia uéxpr Tn Bepuokpaaia Enpou BoABou 21 °C. Na Bpeite
TOUG UTTOAOITTOUG WUXPOUETPIKOUG OPOUG TOU OnUEioU TNG apXIKAG Kal
TENIKNG KATAOTAONG TOU QEPA, VW TTOPAAANAQ va Yivel aTTOTUTTWON TWV
OUO0 onuEiwv OTOV WUXPOMETPIKO XAPTN.

Na TTapacTACETE GTOV WPUXPOUETPIKO XAPTN TN BEpuavaon xwpig Uypavon
€VOG xwpou e Bepuokpacia Enpou BoABou 13 °C kal OXETIKA uypaacia
40%, o otroiog BEAel va avuywaoel Tn Beppokpaaia Tou katd 7 °C.

Ti TapioTavel n Bepuokpaacia uypou BoABou;

Mwg pTTopEiTE VO PETPNOETE TN BepUOKpaaia uypoU BoABoU evog Xwpou;

ATTO TTOI0UG TTOPAYOVTEG EEAPTATAI N XOPTOYPAPNON TWV WUXPOUETPIKWV
Spwyv;
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YIIOAOI'TXMOZXZ ©OPTISC2N

OEPMIKEX ATIQAEIEX KAI ©EPMIKA ®OPTIA
KAIMATIZOMENOY XQPOY. ITHT'EX @ EPMIKQN
ATIQAEIQN

OEPMIKA KEPAH KAI WYKTIKA ®OPTIA
KAIMATIZOMENOY XQPOY. ITHI'EX ©EPMIKQN KEPAQN
EKTIMHZH AITQAEIQN, KEPAQN KAI ®OPTIQN TYIIIKOY
KAIMATIZOMENOY XQPOY

YIIOAOTTEMOZX ZYNOAIKOY ®OPTIOY KAIMATIZEMOY
KAI AEPIZMOY ZE TYIIIKO KAIMATIZOMENO XQPO
ANAKEDAAAIQXH

EPQTHXEIX - APAXTHPIOTHTEX
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¢MBIAKOMENO} 57ox 01

Merd n diamrpayudreuon Twv Bgudtwy autou Tou KEpaAaiou, o1 uabnTég mpé-
el va givar o€ Béon:

‘/ Na e¢nyouv Tig évvoieg BepUIKEG ATTWAEIEG, BEPUIKO KEPDOG Kal BEPUIKO
KOl WUKTIKO QPOPTIO KABWG Kal TIG OXETIKEG TTNYEG KAl TTAPAUETPOUG TTOU
T TTPOKOAOUV Kal TTOU OpIOBETOUV TNV avaykn yia KAIMATIOPO €VOg XW-
pou.

‘/ Na exTigoUv Ta BepuIKG KEPDON KAl TA WUKTIKA QOPTia VOGS XWPOU HE TN
XpAon dlaypapudTwy Kal TTIVAKWY.

\/ Na epapuodouv atrAolg Kavoveg UTTOAOYIOUOU TOU GUVOAIKOU (opTiou
KAIJOTIOPOU Kal 0EPICPOU O€ KATOIKIEG.

11.1 Ocepuikéc amwAsieg kai OspuIKO PopTio KAINATI{OUEVOU XWPOU.
lnyég Bspuikwyv amwAgiwv

>TIg TTapaypdgoug 2.5 kal 2.6 avagepBrkaue ato péyeBog TNG BEPMIKAG
1I0XU0G 1] AAAIWG TNG HETAPEPOHEVNG BEPUOTNTAG OTN HOVASA TOU XpOVou,
KaBwg Kal 0TOUG TPOTTOUG HETABOONG TNG BEPUATNTAG. ZTIG TTAPAYPAPOUG
9.2 kai 9.3 avagepBrkaue oTIC OUVBAKEG AVEONG TTOU ETTITUYXAVOVTAl HE
KAIJaTIONO Tou aépa. KavovTag avagopd g auTd TTou AdN diaTTpayuoTeudn-
KOME, MTTOPOUUE VO OpicoUpE €W TIG EVVOIEG TWV BEPHUIKWYV ATTWAEIWV KAl
TOU BEpUIKOU POPTIOU VOGS KAINATICOPEVOU XWPOU.

Oepuik amrwAegia gival N moodTnTa BepudTNTAG TTOU aTTOdidETAN O€F
KGBE XpoVIKA OTIyur ammd éva XWPOo TTPOg To TTEPIBAAAOV TOU PE aywyn,
METa@OPA Kal akKTIVOBOAId, Ue KATTOIO0 aTTd TOUG aKOAoUBoUG TPOTTOUG:

® Me petaBipaon Slapéocou TnNG ETIPAVEING €VOG OIKOSOMIKOU
oTolxegiou TTou TrepIKAEiel eEwTepPIKG To Xwpo (Toixol, TTapdbupa,
0pOYEG, dATTEdA, KOAWVES Kal dokdpia), Adyw Tng diapopdg Bep-
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MoKpaagiag YeETagU TOu aéPa TOU XwpPou (UWNASTEPN) Kal TOu aépa
TTOU TTEPIRBAAAEI TO XWPO (XaUNASTEPN).
® Me 1n dla@uyn TToooTNTAG aépa ATTO TIG XAPANADES TWV 0IKODO-
MIKWV OTOIXEIWV TOU XWPOU TTpog/atmd 1o TePIBAAAOV TOU XWPOU.
® Me T0 QUOIKO ] INXAVIKO agPIoUO yia TNV avavéwan Tou aépa
TOU XWPOU.

To péyeBog Twv BEPUIKWV ATTWAEILV EVOG XWPOU, OE GUYKEKPIPEVO KTipIO
KOl Y1 OUYKEKPIYEVN XPHON TOU XWPOU, BIAPEPEl ATTO WPa O€ WP, Bew-
peital avaAoyo pe Tn dia@opd Bepuokpaaciag xwpou-TrepIBAAAOVTOG Kal 6ap-
Tatal ammé T ouvexn dilakupavon TnNG CWTEPIKNAG Bepuokpaaiag TTepIBAAAo-
VTOG, TNG TaXUTNTOG TOU avEPOU Kal TNG NAIGKAG aKTIVOBOAIag TTou déxeTal TO
KTiplo o€ kdTrolo TéTTO.

OepuIKO @OPTiO VOGS KAIUATICOPEVOU XWPOU OVOPAZeTal TO dBpoloua
TWV BEPUIKWV ATTWAEIWV TOU XWPOU O€ KABE XPOoVIKA OTIyun, TTou KaBopidel
TO MéyeB0G TNG BepUIKAG 10X00G TTou Ba TTPETTEl VO TTAPEXE PIO EYKATA-
0TOON i} GUCOKEUN KAIHATIOPOU, WOTE va ETTITUYXAVOVTaI ouvBnKeg OEpUIKAG
dveong OTO XWPO Kal Bacikd mMOUPNTH E0WTEPIKN BepPokpaaia agpa.

H péyiotn Tipn Tou Bepuikol opTiou €vOg Xwpou, i BEpMIKO @opTio
oxedlaopoU atraTeiTal va KaBopIoTel WG KPITAPIO YIa TNV ETTIAOYH TNG KOTAA-
ANANG KAIPOTIOTIKAG OUOKEUAG i} HOvAdag r)/kal Tou KatdAAnAou ouykpoTh-
paTog TTapaywyng Bepudtntag (AEBNTag, avrAia BepudTnTag) TTOoU Ba PTTopEi
va €EUTTNPETEI TIG BEPUIKEG AVAYKEG TOU XWPOU OE OUYKEKPIPEVEG AKPAIES
XEIMEPIVEG TUVONKEG, TIG OUVONKEG OXEBIOOMOU. Z€ ATTAEG EQAPHOYEG KAI-
MOTIOPOU, OTTOU aTTaITEITal 0 KABOPIOPOS Tou BepuIKOU popTiou yia Tn BEp-
javan evog Xwpou, TETOIEG OUVORKEG gival 01 BEPUOKPATIEG TOU XWPEOU Kal
ToU TTEPIBAAAOVTOG EVOG TOTTOU O€ WA TUTTIKA KpUa nuépa Tou £Ttoug. Mapd-
METPOI YIa TOV TTPOCOIOPITUO TOU BEPUIKOU QOPTIOU €ival TO YEWMETPIKA Kal
BepIKG XaPAKTNPIOTIKA TWV OIKOOOUIKWY OTOIXEIWV YUpW ATTO TO XWPO.

ZUJQWVa JE Ta TTAPATTAVW, TTNYEG BEPUIKWY ATTWAEIWV £vOG KAIPATI-
{OuEVOU-BEpUaIVOUEVOU XWPOU Eival T OIKOBOWIKA OTOIXEID TOU KTIPIOKOU
KEAUQOUG, Ta aVOiyHaTa KAl Ol XAPAPAdES Kal Ta SIKTUA-CUCKEUEG INXAVIKOU
AEPIOUOU PE VWTTO £EWTEPIKO aépa.
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11.2 Osepuika kEpdn Kai WUKTIKO @opTio KAIuaTIi{OuEVOU XWPOU.
Tnyég BpuiIKwyv KeEPOWV

21ov KAIpaTiopd katd tn Bepivr) TTepiodo, OTTéTE KAl aTTaITEITal YUgn Tou agpa
€VOG XWPOU YIa va emMTeUXBoUV OUVONKeG Aveong, yivetal SIAKPION PETA-
€0 OUO OXETICONEVWYV OAAG CAPWS SIOKEKPIMEVWV UEYEBWY PETAPEPOUE-
vNng BepudTnNTag aTNn POovAda Tou Xpodvou (BepUIKAG 10XU0G). AuTd cival Ta
OepMIKA KEPON KAl TO YUKTIKO QOPTIO TOU XWPOU QVTIOTOIXA.

OepHIKO KEPDBOG cival yevikd n TTOCOTNTA TNG BEpUATNTAG TTOU TTAPAYETAI
1 EICEPYXETAI OE £vA XWPO O€ KABE XpoVvIKr oTiyu. Ta Beppikd KEPON evog
XWpPou TTpoépxovTal atrd dIAPOoPES TTNYEG, OTTWG:

® [IpéomrTwon nAIdKAG akTIvVOBoAiag péow dIaQavWY ETTIPAVEIWY
(1r.x. Tapdbupa).

® MeTtaBiBaon BepudtnTag dIAPECOU TWV EEWTEPIKWY OIKOOOUIKWV
oToIxEiwV (ToiX0ol, 0poPEG, DATTEDA, KOAWVEG Kal OKAPIA).

® MeTaBifaon BepudTNTAg JIGUECOU TWV ECWTEPIKWY OIKOOOUIKWYV
OTOIXEIWV-XWPIOUATWV.

® [Mapaywyn BeppoéTNTAG HECA OTO XWPO OTTO AVOPWITOUG, CUOKEUEG
Kal QWTIOUO.

® Avavéwon Kal digioduon Tou eEwTEPIKOU agpal.

‘Evag akéua diaxwpIouog TTou yiveTal aTa BgpMIKA KEPSN VOGS XWPOU
givar og AavBdvovTta kai o€ aioBNnTd, ocUPQWva Kal e 60a avapepbnkav
ota ke@dAaia 2 kai 10. AiIoBnTd Beppikd KEPDOG XWpPOoU AEyeTal AUTO TTOU
TIPOEPXETAI ATTO TNV TTPOCOAKN OTO XWPO BepUATNTAG XWPIG TNV TTapouadia
uypaaiag. AvtiBeta, AavBavov gival To BepUIKO KEPOOG TTOU TTPOEPXETAI ATTO
TNV TTPOCOAKN OTO XWPO TTooATNTAG UdPATHWY. Q¢ TTapadeiyyaTa aiolnTou
BepUIKOU KEPOOUG UTTOPOUME VO AVOPEPOUNE TN BEPUOTNTA TTOU TTOPAYETAl
atd 7O QWTIOCTIKA CWHPOTA Kal OTTO TN AEITOUPYia OIKIOKWY GUOKEUWYV,
OUOKEUWYV YPOAQPEIOU 1 KIVITAPWYV (TT.X. NAEKTPOVIKOI UTTOAOYIOTEG, TNAES-
OO, QWTOTUTTIKA INXAVAUATA, NAEKTPOKIVNTHPES YUYEIWY, EOTIEC KAl GOUP-
vol Kougivag K.T.A.), KaBwg Kal £€va TToo00TO TNG BEPPATNTAG TTOU TTAPAYETAl
atd Toug avBpwTroug. O1 dvBpwTtrol Adyw NG £9idpwang, oI MAYEIPIKES
OUOKeUEG, AOyw Tou Bpacuol Tou vepoU TToU TTEPIEXOUV Kal oI BPUOEG,
110U TPEXEl LEOTO VEPO YIa XPrON, €ival TTNyEG TToU TTapdyouv AavBdvouoa
BeppoTnTa - Aavldvov BepuIkd KEPDOG.
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WukTIKO opTio Xwpou ovopaletal n TTooo0TNTA BEPUOTNTAG TTOU TTPETTEI
VO OTTOMOKPUVETAI O€ KABE XPOVIKN OTIYHR aTTd TO XWPEO WOTE n Beppo-
Kpagoia Kal n uypacia Tou aépa Tou XWPOU va TTaPAPEVOUV OTABEPES, Yia va
£XOUPE OUVONAKeES BEPUIKNG AveDNG.

Mpétrel va onueiwBei OTI TO WUKTIKG QopTio dla@épel attd TO GUVOAIKO
BepuIkd KEPOOG TOU XWPOU KATA TNV id1a Xpovikr) aTiyun. Autd e€nyeital amo
TO YEYOVOG OTI T OIKOBOWIKA OTOIXEIO TOU XWPOU-KTIPIOU aTTopPo@ouvV TNV
TTAPAyOUEVN OTO XWPO BePUOTNTA PE ATTOTEAECUA TNV APXIKN adnon Tng
0eppokpaaciag Toug. Otav n Bepuokpacia auTh yivel yeyaAdtepn ato Tn Bep-
MOKpaCia TOU ECWTEPIKOU OEPQ OTO XWPO, TOTE PETAPEPETAI BEPUOTNTA ATTO
Ta OIKODOUIKA OToIXEia OTOV €0WTEPIKSG aépa. O TTapatrdvw puNXaviouog g
atmmoBAKeuang Kal TNG aTToOAAG AUTAG TTaPOoUCIAlel XPOVIKN KaBuoTépnon
ME aTTOTEAEOHA Va UTTAPXEI XPOVIKA dlagopd peTalu TNG WPAg TNG NUEPAS
TTOU eP@avifeTal TO PEYIOTO BEPUIKO KEPDOG KAl TNG WPAG TTOU EU@AviCeTal TO
MEYIOTO WUKTIKG opTio (apydTEPA ATTO TO PEYIOTO BEPUIKO KEPDOG).

210 oxAua 11.1 TmapoucialovTal ETTOTITIKA Ol SIAPOPES TTNYEG BEPUIKWV
ATTWAEIWV KAl BEPUIKWYV KEPBWV KAl Ol QVTIOTOIXEG POEG BEPUOTNTAG PETA-
€0 KAipaTiIgdpevou xwpou Kal TTePIBGAAovVTOGC. O1 BepUIKEG QUTEG OUVOAAQYEG
TTPO0dIoPIOUV TO BEPUIKG KOl WUKTIKO QOPTIO TOU XWPOU O€ HIa ATTAA OIKIOKA
€Qappoyn.

Zxnua 11.1. lNnyég BspuikoU Kai WUKTIKOU @opTiou Kai ouvaAdayég Bspuorntag
o€ KAIuaTidouevo xwpo Karoikiag



Ynonorismos ®oPTION 309

11.3 EKTiunon Gspuikwyv KEpPOWV KAl WUKTIKOU QOPTIOU TUTTIKOU
KAIuarTi{OuevouU Xwpou

MNa Tov UTTOAOYIOUO TWV BEPUIKWY KEPOWV KAl TOU WYUKTIKOU POoPTiou £VOG
KAIOTICOPEVOU XWPOU aTTaITOUVTAl:

® O KaBopPIoPOGS TWV YEWHETPIKWY SeSOPEVWYV KAl TWV BEPMIKWV KOl
OTITIKWYV ISIOTATWYV TWV OIKOSOUIKWYV OTOIXEIWV (TOIXOI, OPOYEG,
dateda, Tapdbupa, TTOPTEG K.T.A.) TOU KTIPIOU KAl TOU OUYKEKPIYE-
VOU XWpPOoU (TOTTOYpa@IKO SIAYPANUO KAl OPXITEKTOVIKO OXEDIO KTIPI-
ou, €TTIAEYHEVA OIKOOOMIKA UAIKA KAl XPWHATA).

® O kaBoplopdg TNG B€onG Kal Tou TTPOCAVATOAIGHOU TOU KTIPIOU Kal
TOU OUYKEKPIPEVOU XWPOU (TOTTOYPa@IKO DIAYPAUHA KAl APXITEKTOVI-
KO OX£DI0 KTIpiou) KOBWG Kal TWV YEWUETPIKWY XAPAKTNPIOTIKWY TU-
X0V d1aTagewv Kal SopIKWY aToixeiwv nAlotrpooTaciag (TTpoRoAol,
TEVTEG, KOUPTIVEG, aTOpIA, TTavT{oupia, €10IKG OKIAoTPQ).

® H yvwon Twv HETEWPOAOYIKWV SEBOUEVWV TNG TTEPIOXNG TOU KTI-
piou (Bepuokpaaia, nAlakr akTivoBoAia, dveuog-0ielbuvon Kai Ta-
xuTnTa).

® H ekAoyn TwV ECWTEPIKWV OUVBNKWV oxedlaopou (Bepuokpaaia,
uypaacia, evaAAayEg agpa).

® H yvWon Tou KABeTTWTOG AEITOUPYIOG TOU UTTO PEAETN XWPOU Kal
TOU KTIPIOU YEVIKG (WPEG AEITOUPYIAG QWTIOUOU KAl CUOKEUWY, WPES
epyaaiag kai TTARBog atépwy).

® H ekAoyr Tou pAvaA, TNG NUEPOG KAl TNG WPAG YIia TNV oTroia ¢nTeiTal
Va Yivel 0 UTTOAOYIOUOG TOU WUKTIKOU QOPTiOU.

Ma Tov uTToAOYIoUO TOU GUVOAIKOU WUKTIKOU (POPTIOU ATTAITEITAI O UTTOAO-
YIOPOG TV TTAPOKATW CUVICTWOWYV TOU:
»  YTTOAOYIGUOG TOU WUKTIKOU QOPTIOU TTOU TTPOKUTITEI ATTO TNV JETAdOON
BepUOTNTOG BIAPECOU TWV EEWTEPIKWV TOIXWV, TNG OPOPAG-OWUATWY
Kal Tou e§wTepIkoU datrédou (aTmd e§wTePIKG adla@avi OIKOSOUIKA
oToIxeia).

» YTToAOyIOPOG TOU WUKTIKOU (POPTIOU TTOU TTPOKUTITEl ATTO ThV €i00d0
NG NAIOKAG akTIvoBoAiag péoa amd Ta mapdbupa-avoiypata (atmd
€EWTEPIKA S1a@avi) OIKOOOUIKA TTOIXEIQ).
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» YTTOAOYIOHOG TOU WUKTIKOU POPTIOU TTOU TTPOKUTITEI ATTO TN JETAdOON
BepPoTNTAG DIAPECOU TWV ECWTEPIKWY TOIXWV Kal OATTEOWYV TTPOG XW-
POUG UE BIAPOPETIKEG BEPUIKEG OUVONKES (aTTO EOCWTEPIKA adiapavi
OIKOOOMIKG CTOIXEIQ).

» YTTOAOYIOUOG TOU WUKTIKOU (POPTIOU TTOU TTPOKUTITEI OTTO TIG ECWTEPI-
KEG TTNYEG BepudTNTAG TOU XWpPou dnAadn atrd Toug avlpwIToug, TIG
OUOKEUEG KOl TO QWTIONO (OTTO ECWTEPIKA BEPUIKA KEPDN).

» YTToAOyYIOUOG TOU WUKTIKOU QOPTIOU TTOU TTPOKUTITEI ATTO TNV AVAVEWGCT)
Kal Tn digioduon Tou agpa.

Oa ava@epBoUpe TTAPAKATW GE PIG QVTIKEIUEVIKN JeBodoAoyia uttoAoyI-
opoU TOU WUKTIKOU QOopPTiou TTOU €xEl TTPOTABET Kal KaBiEpwOei atrd Tov Apepl-
KQVIKO €TTIOTNUOVIKO opyavioud ASHRAE kai uloBeTeital atmmd Toug OXETIKOUG
EAAnvikoug kavoviopoug (TOTEE 2425/86-2To1x€ia UTTOAOYIOUOU QOPTIWV
KAIJOTIOPOU KTIPIAKWY XWEWV).

A. YTroAoyIioOG YUKTIKOU @OpPTiou atrd adlia@avi olIKodouIKd oTolXEia

H Baaoikr} oxéon yia TO QOPTiO TTOU TTPOKUTITEI AGYw TwV BEPUIKWY GUVAAAQ-
YWV o116 TIG EEWTEPIKEG ETTIPAVEIEG TWV AdIAPAVWV OOMIKWY OTOIXEIWV (TOi-
XOl, OPOPEG K.T.A.) gival;

Q,=U,xA, x CLTD [W] (11.1)

oTTou:

U, 0 ouvteheaTng Beppikng diatmepatotntag (i oUVTEAEDTNG BEPUIKWYV
ATTWAEIWV TNG ETTIPAVEIAG TOU adiagavoug douikoU aToixeiou (e W/
m?2.K)

A, 1O gUPadOV TNG eTMIPAVEIOG TOU adla@avoug dOUIKOU aToixeiou (o€ m?).

O mmapdywv CLTD civai n 8gppokpaciakn S1a@opd YUKTIKOU QopTiou
(Cooling Load Temperature Difference) (o€ BaBuoug K), n otroia yia povo-
KOTOIKIEG KOl TTOAUKOTOIKiEG BiveTal atmod Toug Mivakeg 11.1 kai 11.2 avrioTol-
Xa.
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Mivakag 11.1. ©¢puokpaaiakr Alagopd WukTikou dopTiou
YIO JOVOKOQTOIKIEG

Tipég Beppokpaoiakng Alagopdg WukTikou PopTiou (CLTD)
Y10 HOVOKOTOIKIEG!

Méyiotn Beppokpaacia TepiBaAAovTog, °C

29 32 85) 38 41 | 43
Huepnoia
Beppokpaaiakn X M X M Y X M Y M Y M Y
diokUpavon?
ToixoTrolia Kol TTOPTEG
B 4 2 7 2|1 10 7 41 10 71 10| 13
BA kai BA 51 11 51 13 11 8 13| 11| 13| 16
A kal A 10 7|1 13| 10 7| 16| 13| 10| 16| 13| 16| 18
NA kai NA 6 12 6 14| 12 9 14| 12| 14| 17
N 6 B 9 3| 12 9 6| 12 9| 12| 14

Opo@ég - ZoiTta n
ETTITTEDEG OPOPEG- 23| 21| 26| 23| 21| 28| 26| 23| 28| 26| 28| 31
dwuaTa

AATTEdO KATW ATTO
KAIHaTIOPEVO
XWPO, TTAvVw aTo 5 2 7 5 2 8 7 5 8 7 8 11
un KAigami¢épevo
XWPo

Xwpiopara
EOWTEPIKA N 5 2 7 5 2 8 7 5 8 7 8 11
okiaféueva

O¢puokpaciaxn Alagopd Yuktikou Popriou (CLTD) (o€ Babuous K) yia TUTTIKEG JOVOKATOI-
Kieg e eEwrepikoUg Toixous dlapdpwy mpooavaroAiouwy (émou 1.x. B: Bépeiog, NA: vorio-
OUTIKOS TTPOTaVATOAICLOS)

Huepnoia 6spuokpaaciakn diakuuavan givai n 6epuokpaaciakn diapopd 1nNg péons eEWTEPIKNS
Bepuokpaacias mepIBaAAovTog arrd Tnv avrioToixn UEYIOTN, yid TNV NUEPA OXEOIQOUOU Kal
ouykeKpIuévo 1o1o. To X dnAwver xaunAn Bgpuokpaciakn diakuuavan, uikporepn amoé 9 K,
10 M dnAwvel pétpia Bepuokpaaiaxn diakuuavon, uetaéo 9 kar 14 K kai 1o 'Y dnAwvel uwnAn
Bspuokpaciakn dlakuuavon, ueyaAurepn amo 14 K.
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Mivakag 11.2. Ocpuokpaaiakn Aiagopd YukTikol Popriou
Y10 TTOAUKQTOIKIES

Tipég Beppokpaciokng Alagopdg WukTikoUu PopTiou (CLTD) yia TTOAUKATOIKIEG!
MéyioTn Oeppokpagia epIfdAAovTog, °C
Hueprola Beppokpaciakr 29 32 35 38 41 43
SiKOLAVON? X | M X|M|Y X|M|Y M|Y M Y
Toixotrolia Kal TTopTeC®
EAagpid 8 6 11 9 7 13 [ 12 9 14 [ 12 | 15 18
B MéTpia 7 6 10 8 6 13 [ 11 9 14 [ 12 | 14 17
Bapid 5 3 8 6 4 11 9 7 12 9 12 15
EAagpid 13 9 16 | 12 9 18 [ 15 | 12 | 18 | 14 | 17 20
BA Métpia 11 8 14 [ 11 9 17 [ 14 [ 12 | 16 [ 14 | 16 19
Bapid 9 7 12 9 7 14 [ 12 [ 10 | 14 [ 12 | 14 17
Elagpid 18 [ 15 | 21 [ 18 [ 15 | 24 | 21 | 18 | 23 | 21 | 23 26
A MéTpia 17 [ 13 1 19 [ 16 [ 13 [ 22 | 19 [ 16 | 22 | 18 | 22 24
Bopid 13 [ 10 | 16 [ 13 [ 10 [ 19 | 16 [ 13 | 18 | 16 | 18 21
Elagpid 17 [ 15 1 19 [ 17 [ 14 | 23 | 21 [ 17 | 23 | 21 | 23 26
NA MéTpia 16 [ 12 | 18 [ 15 [ 12 [ 21 [ 18 [ 15 [ 21 | 18 | 21 24
Bapid 12 9 14 [ 12 9 18 [ 15 [ 12 | 17 [ 15 | 18 21
Elagpid 14 [ 12116 [ 14 [ 12 | 19 | 17 | 14 | 20 | 18 | 21 24
N MéTpia 12 [ 10 | 14 [ 12 [ 10 [ 17 [ 14 [ 12 [ 17 [ 15| 18 21
Bapid 9 6 11 9 7 14 [ 12 9 14 [ 12 | 15 18
Elagpia 22 [ 20 | 24 [ 22 | 19| 28 | 26 | 22 | 28 | 26 | 29 32
NA MéTpia 18 [ 16 | 21 [ 19 [ 16 [ 24 [ 22 [ 19 | 25 | 22 | 26 29
Bapid 13 [ 10 | 16 [ 13 [ 11 [ 20 | 17 [ 14 | 19 | 17 | 20 23
EAagpIa 24 | 23 | 27 | 25 | 22 | 30 | 28 | 26 | 31 | 29 | 32 | 35
A Métpia 21 | 18 [ 23 [ 21 [ 18 | 26 [ 23 | 21 | 27 [ 24 | 27 31
Bapid 14 [ 12 | 17 [ 15 [ 13 [ 21 [ 18 [ 15 | 21 | 18 | 21 24
EAagpid 18 | 17 | 21 | 19 | 17 [ 24 | 22 [ 19 | 24 | 22 | 25 28
BA Métpia 16 | 14 | 18 | 16 [ 13 | 21 [ 18 [ 16 | 22 | 19 | 22 25
Bapid 11 9 14 [ 11 9 17 [ 14 [ 12 | 17 | 14 | 18 21
Opopés - EAagpid 32 | 20 | 36 | 33 | 31 | 39 [ 36 | 33 | 39 [ 36 | 40 | 43
>opita i
ETTITTEDES Métpia
0poGéc Bopid 12 | 10 | 13 | 12 [ 10 | 14 | 13 [ 12 | 14 | 13 | 14 16
AdTedo KaTw aTrd
KAILQTICOPEVO XWPO, TTAVW 5 2 7 5 2 8 7 5 8 7 8 11
atréd un KAIMATICOPEVO XWPO
SIS GO | 5 | 2 | 7 | 5 | 2 | 8 | 7 | 5 | 8 | 7 | 8 | 11
oklaloueva

' Oeppokpaaiakn Alagopd YukTikou ®optiou (CLTD) (og Babuols K) yia moAukaroikies i &i-
TTAOKATOIKIES.

2 Huepnoia Bspuokpaciakr dIakuuavan sival n Bspokpaciakn Siagopd TNS HETNS eEWTEPIKAS
Bepuokpaaiag mepIBaAAovTog amd Tnv avrioToixn UEYIOTN, yia TNV nuépa oxeGIaouoU Kai
ouykekpiuévo 1ommo. To X dnAwvel xaunAn Bepuokpaciakn diakuuavaon, WiKporepn amé 9 K,
10 M dnAwver uérpia Bepuokpaaiakn diakuuavan, ueraéo 9 kai 14 K kai 1o 'Y dnAwver uwnAn
Bepuokpaciakn dlakuuavaon, ueyaAurepn amoé 14 K.

3 To «eAapid» dnAWvel EAQQEIG KATAOKEUN WE UIKPR BEpUIKN uada (11.x. EUAIVR), TO «uéTpiax
OnAwvel péTpia Kartaokeun Kai 1o Bapid dnAwver Bapid KaTaokeun e peyaAn Bepuikn pada (m.x.
ommAiouévo okupddeua, TETpa r/kai ToufAq).
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B. YroAoyiopog YUKTIKOU @opTiou atrd dia@avi) SouIkd oTolxEia

H Baaoikr oxéaon yia TO QOPTiO TTOU TTPOKUTITEI AOYyw TwV BEPUIKWY CUVAAAQ-
YWV atTd TIG EEWTEPIKEG ETTIPAVEIEG TWV BlIAQAVWV OOUIKWYV OTOIXEIWV (TTaPA-
Bupa K.T.A.) givaur:

Q,=A, x GLF [W] (11.2)

otTou:
A,.  TO guBadbv NG eTPAVEING TOU dlagpavoug SouIKoU aTolxEiou (TTapadu-
pou) (o€ m?).
O mmapayovtag GLF cival o TrapdyovTag @opTiou uaAotrivaka (Glazing

Load Factor) (oe W/m?), o otroiog divetal atd Toug Mivakeg 11.3 kai 11.4 yia
OVOKATOIKIEG KAl TTOAUKOTOIKIEG AVTIOTOIXO.
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I. YroAoyiopog BepHIKWV KEPSWV KAl YUKTIKOU POPTIOU OTTO ECWTEPIKES
mnyég

O1wg avagEpBnke Kal TTapaTTavw, Ta ECWTEPIKG BepUIKE KEPDN TTPOEPXO-
vTal a1t SIAPOPES TTNYEG, OTTWG:

® ATT6 TIG NAEKTPIKEG KAI U OUOKEUEG
® A6 TOUuG AOUTTTHPES QWTICUOU
® A6 Tn BepudTnTa TTOU ATTOSIdETAI ATTO TOUG AVOPWITTOUG.

To uéyeBOG TWV EOWTEPIKWV TINYWV BepPOTNTAG 0€ €vav KAIATI(OPEVO
XWPOo gival dBUOKOAO va TTpoadioplioBei pe akpifBeia, yioTi UTTEIoEPYXOVTaAI TTOA-
AEG peTaBANTEG OTN DIGPKEIQ AEITOUPYIAG TWV TTAPATIAVW TTNYWY BEPUATNTAG.
MNa mapddeyua, o QWTICPOG AEITOUPYEI DIAPOPETIKEG WPES YIa KABE purva
TOU XPOVou, AOyw TnG dIOPOPETIKAG TPOXIAS TOU NAioU, TNG PWTEIVOTNTAG TOU
eCwTepIkoU TTEPIBGANOVTOG Kal TNG dIAPKEIaG TNG VUKTAG. ETriong, Ta dropa
TToU dIafiolv o€ pia Katolkia dgv £xouv oTaBepd XPOVO TTAPAUOVAG, EVW N
AgiIToupyia Twv d1I0QOPWV PIKPOCUOKEUWV €EaPTATAl KAl aTTd TO TTARB0G TWV
atépwy TTou diafiolv GTnV KATOIKIa.

® Eowrtepikd BeppIKa KEPSN ard avOpwiTOoUg

O puBpo¢ pe Tov 0TT0I0 TO AVOPWTTIVO CWHA aTTodIdEI BEPUOTNTA KAl UYpaTia
aTo TrepIBAAAoV, e€apTaTal atrd To BaBud dpacTNEIOTNTAG, TO €i00G TNG £PYA-
oiag kal TIG ouvlnrkeg Tou TTEPIBAAAOVTOG. ETOV TTAPAKATW TTivaKka diveTal TO
a1006nT6 Kal To AavBdvov BepuIkd KEPOOG avd ATOUO YIa OIAPOPES CUVNBEIG
TTEPITITWOEIG.
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Mivakag 11.5. OAIkS, aio6n1é kai AavBavov Bspuikd kEPOo¢ avd arouo yia
OIAQPOPEC OPACTNPIOTNTES

BAGMOX TYMIKH YYNOAIKH YYNOAIKH NANGANON | AIZOHTO
APAYXTHPIOTHTAYL | E®APMOIH | ©EPMOTHTA| ©EPMOTHTA KEPAOX KEPAOX
ENHAIKA MEZQY OPOY
ANTPA (ANA ®YAO) (HG),, (HG),,
ENHAIKQON
[W] (W] [W] (W]
KaBioto Katolkieg,
o Ototpa, 115 100 60 40
EeKOVPOOTOG ,
Kvnpatoypd@ot
KCXG[OT’OQ, a)\fx(ppta KO(TOlKl’EC, 140 120 65 55
epyaaia, ypdyio ypopeia
Koltelo'roc K(XTO[KILEC, 150 170 75 95
(TpwyovTag) E0TLATOPL
Lol Katolkie
ENOPPLE SOVAELD, o si:’ 185 150 75 75
SakTuhoypapnon ypa@
Y TEKOVEVOG, Katowie
ENQPPLA SOVAELS, - c’xns(sc 235 185 90 95
apyod Badnv P .

To AavBdvov Beppikd KEPDOG BeWPEITAI TAUTOXPOVA KAl WG WUKTIKO QOp-
Tio, evw avTiBeTa TO AIOONTO BePIKO KEPOOG BEV PETATPETTETAI AUECWGS OF
WUKTIKO, VIATI TO HEYAAUTEPO PEPOG AUTOU OTTORIOETAI E TN HOPPN BEPUIKNG
QKTIVOPBOAIQG.

EtTouévwg, yia TN JETATPOTTH TOU aicONTOU BEPUIKOU KEPOOUG GE WPUKTIKO
@oprio yivetal xprion Tou Mapdyovra WuktikoU PopTtiou (CLF) (Cooling
Load Factor), Trou divetal ammd Tov akéAoubo Trivaka.
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MMivakag 11.6. [Napdyovrag WUKTIKOU QopTiou yia aiontd @oprio
a6 avepwiToug

QPEX
70 QPEX META AINO KAGE EIZ0AO ~TO XQPO
XQPO
112(3(4|5|6|7|8|9(10(11|12]{13[14|15(16|17|18[19|20(21(22|23|24
2 [0.49 |058]0,17(0,130.100.08 [0.07 [0.06 [0.05 [0.04 |0.04 |0.03 |0.03|0.02 [0.02 [0.020.02 [0.01 | 0.01[0.01|0.01(0.01|0.01 [0.01
4 |049 [059066]0,71 [0.27 [0.21]0.160.14|0.11|0.10 [0.08 [0.07 [0.06 |0.06 0.05 |0.04 0.04 | 0.03 | 0.03|0.03 [0.02|0.02 [0.02 | 0.01
6 |0.50 |060067|0,72(0.76 [0.79|0.34|0.26 |0.21{0.18 [0.15 [0.13 [0.11 |0.10 [0.08 |0.07 [0.06 [ 0.06 | 0.05(0.04 | 0.04|0.03 |0.03 [0.03
8 [0.51 |061]0,67(0,72]0.76|0,80 [0.82 [0.84 [0.38 [0.30 |0.25 |0.21 |0.18{0.15 [0.13 [0.12]0.10 [0.09 | 0.08 | 0.07 | 0.06 | 0.05 | 0.05 [ 0.04
10 |0.53 |0,62|0,69|0,74 0.77 [0.80 [0.83[0.85|0.87 |0.89 |0.42 |0.34 [0.28]0.23 [0.20 |0.17|0.15 [0.13 | 0.11 [0.10 | 0.09{ 0.08 | 0.07 [0.06
12 |0.55 |0,640,70|0,75 |0.79 |0.81 0.84 [0.86 |0.88 |0.89 |0.91 [0.92 0.45]0.36 [0.30 |0.25|0.21 [0.19|0.16{0.14 | 0.12| 0.11 | 0.09 [ 0.08
14 |0.58 |0,66)0,72|0,77 [0.80 |0.83 [0.85(0.87 [0.89{0.90 |0.91 |0.92 0.93|0.94 [0.47 [0.38|0.31 [0.26 | 0.23[0.20 |0.17{0.15 | 0.13 [ 0.11
16 |0.62 |0,70|0,75|0,79 0.82(0.85 [0.87 [0.880.90 0.91 |0.92 0.93 [0.94]0.95 [0.95 |0.96 | 0.49 [0.39 |0.33|0.28 | 0.24|0.20 | 0.18 [ 0.16
18 |0.66 |0,740,79|0,82 |0.85 |0.87 [0.89(0.89{0.92{0.93 |0.94 |0.94 [0.95]0.96 [0.96 [0.97 |0.97 [0.97 | 0.50{0.40 | 0.33(0.28 | 0.24 [0.21

To YUKTIKS QOPTIO VOGS XWPOU € OXECT UE TOUG AVOPWTTOUG TTOU BPioKo-
VTaI O€ AUTOV XwpileTal o€ dUO PéPN.

| |
OTTOU:
N.:
(HG),:
(CLF):

gival o ap1Budg Twv avBpwTTWY TTOU UTTAPYXOUV OTO XWPO

Ai1006nT6 WUKTIKO @oprTio amré avlpwiroug

Q.= N, * (HG) ,, * CLF

W]

(11.3)

To a100NT6 BepuIkd KEPDOG TO oTroio diveTal atrd Tov [livaka
11.5
O mopdywv YukTikoU @opTiou TTou divetal amd Tov [livaka
11.6.

Av n Bepuokpaaia Tou xwpou de diatnpeital oTabepr] oe 6Ao 1o 24wpo,
TT.X. av To oUOoTNa KAIHATiopoU €ival KAEIOTO KATA TIG VUXTEPIVEG WPEGS, (BE-
Baia 1o id10 10¥UEl Kal KaTA TV TTEPiodo Béppavong), 161e o CLF gival icog
ME TN povada.

oTTou:

AavOdvov wukTIKO popTio ard avlpwiroug

QPL= NP * (HG) PL

[W]

(11.4)

(HG),: eivai To AavBavov Beppikd kEpdog armé Tov MMivaka 11.5.
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® EowrTtepikd BepuIKd KEPON ATTO QWTIOUO

H Beppotnta mmou atrodidetal pe akTivoBoAia oe €vav KAIMATICOUEVO XWPO
KAl TTPOEPXETAI ATTO TOV NAEKTPOPWTIOPO TOU XWPEOU ATTOPPOPATAI ATTO TOUG
€E0WTEPIKOUG TOiIXOUG, TO DATTEDO Kal TNV ETTITTAWOT.

To oTiyuigio Beppikd KEPOOG Adyw TOU NAEKTPOPWTICHOU UTToAoyileTal
atré Tn oxéon:

HG,“W*F, *F_ [W] (11.5)

oTTOoU:

W:  HAekTpIKN 10X0G OAWV TWV EYKATEOTNUEVWY QWTIOTIKWYV CWHATWV
TTOU €ival 0€ AEITOUPYia OTO XWPEO KATA TN XPOVIKI CTIYMN.

F,. ZuvieAeaTng xpnaong, dnAadr 10 KAAoUA TwV QWTIOTIKWY CWHATWY
TTou BpiokovTal o€ AEIToupyia aTO XWpPO.

F... EIBIKOG OUVTEAEDTAG XPrIONG, O OTTOI0G £EAPTATAI ATTO TOV TUTTO TWV
QWTIOTIKWV.

Av TO EYKATEOTNPEVA QWTIOTIKA Eival AOUTITAPES TTUPAKTWAONG, TOTE F_=1,
dlagopeTika F_=1,2.
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KTPOQWTIGHOU.
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On Kal TV TTapoxA TOU a€Pa aTO XWPO.
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A@ouU An@Bouv utTdYn o1 WPEG AEITOUPYIaG TOU NAEKTPOPWTIGHOU YIa TOV
uttoAoyIou6 Tou CLF, To GUVOAIKO WUKTIKO QOPTIO AOYywWw TOU NAEKTPOPWTI-
opou divetal atmd Tn oxéon:

Q, = (HG), x CLF W] (11.6)

® Eocwrepikd Oepikd KEPDBN ATTO OIKIOKEG CUOKEUEG

MNa va utroAoyicoupe 1o BeppIkG KEPDOG Kal TO AVTIOTOIXO WUKTIKO QOPTIO
atrd TN AEITOUPYIa TWV CUOKEUWV £VOG XWPOoU Ba TTpETTel va AdBoupe uttdyn
MaG OAEG TIG EYKATEOTNUEVEG OIKIOKEG CUOKEUEG.

Mpokelyévou yia NAEKTPIKEG OUOKEUEG, TO UEYOAUTEPO PEPOG TOU Bep-
MIKOU KEPOOUG aTrodideTal Pe TN Mop@r AKTIVOBOAiIag atrd Tnv em@aveia
TWV OUCKEUWV TTPOG TOV a€Pa ToU KAIPATI{OUEVOU XWpou. To BepuIKO KEP-
000G Adyw cuvaywyng, KaBwg kal To AavBavov kEpdog BewpolvTal apeAnTéa
OTaV XPNOIYOTIOIEITAI ATTOPPOPNTAPAG. Ta BepUIKA KEPBN (WUKTIKA QOPTIA)
TWV CUOKEUWYV OlakpivovTal o€ aiolnTd kal o€ AavedvovTa.

To c1o@NTO Beppikd KEPDOG KATA TN BIGPKEID TOU XEIMWVA Eival n ovoua-
OTIKA 10XUG TNG OUOKEUAG TTOANATTAOCIadOUEVN WE €va CUVTEAEDTH XPriong
KaBWG Kal YE Eva OUVTEAEDTH, O OTT0I0G £€aPTATAI ATTO TNV AKTIVOBOAIQ TTOU
atrodideTal OTO XWPO PECW TNG CUOKEUNG. ‘Exel TmaparnpnBei 6T ammd tnv
EI0EPYXOPEVN eVEPYEIQ OTN OUOKEUT) TO 30% TTEPITTOU aTTOTEAET KOTA YEGO OPO
TN BePPOTNTA TTOU ATTOBIOETAI GTO XWPO HE akTivoBoAia. O lMivakag 11.13 ta-
pouaolidlel TINEG aloBnToU Kal AavBdavovTog BepuikoU KEPOOUG aTTd GuVvhBEIg
OIKIOKEG KOl EUTTOPIKEG OUOKEUEG.
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MMivakag 11.13. Ogpuikd KEPLOOS ATTO NAEKTPIKES OUOKEUES

OEPMIKO KEPAOZ
OIKIAKQN/EMIMOPIKQN ZYZKEYQN
(HG),
Xwpig xprion amoppoenTipa Me amroppo@nTripa
AioBnTd AavBavov OAIkd Mévo
2 UOKEUEG Képdog Képdog Képdog AloBnT6 KEpdog
(HG)es W] (HG), W] (HG). W] (HG)s [W]
KageTiépa 1905 585 2490 500
TooTiépa 650 580 1230 380
doulpvog 1010 250 1260 410
MikpokupaTwyv
BpaoTrpag 335 220 555 175
Dpitéla 820 1930 2750 880
ATpopdyeipag 1465 955 2420 760
HAekTpIKA Koudiva 1450 1550 3000 600
I'kpIA yia kKp€ag 1200 300 1500
>idepo 230 270 500 -
OI10EPWHATOG
HAekTpIkA 1000-2000 - 1000-2000 -
BepudoTpa
HAekTPIKA OKOUTTO 50 - 50 -
TnAedpaon 25 - 25 -
Yuyeio 40 - 40 -
Karayuktng 70 - 70 -
MAuvTrpIo pouxwv 89 - 835) -
MAuvTrpio 50 - 50 -
TATWV
2TEYVWTAPIO 20 - 20 -
[MpoowTTIKOG 50 - 50 -
YTroAoyioTAg

To ailoOnTd BePUIKO QOPTIO ATTO GUOKEUEG TTOU PETAdIOETAI UE AKTIVOBOAI-
ag, KaBuoTepei va eTTIOPATEI KAl VO TIPOKAAETEI TO AVTIOTOIXO WUKTIKO QOPTIO
atrd ouoKeuéS. I autd 1o AGyO €l0dyeTal Kal OTIG OUOKEUEG 0 6pog Tou [Ma-
payovta YukTikoU ®opriou (CLF), o omroiog avdAoya pe Tnv Uttapén A oxl
armoppo®nthpa divetal atod Toug Mivakeg 11.14 kai 11.15 avrioToixa.
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To WYUKTIKS opTio TTOU TTPOKUTITEI OTTO TO BEPUIKO KEPDOG PIAG NAEKTPI-
KAG OUOKEUNG UTToAOYICETaI ETTOPEVWG OTTO TN OXEON:

oTTou:

Q.=(HG), xCLF  [w] (11.7)

(HG), €ivai 10 0AIKG BeppIKG KEPBOG TNG CUOKEUNG.

A. YroAoyiopog YUKTIKOU popTiou AOyw avaviéwong Kai Sigioduong aépa

MNa ouvnBeIg eQapuoyEG KANIHATIOPOU O€ KAVOVIKEG GUVONAKEG OTO UYPOUETPO
NG B6GAaC0aG, TO CUVOAIKO WUKTIKO @OPTio Adyw UNXavikou r} @uoikoU aepl-
opoU yIa TRV avavéwaon ToU agpa ToU XwpPou Kal Adyw OIEiIcOUTEWY VWTTOU
Beppol aépa atd xapapdadeg SiveTal ATTO Tn TTPOCEYYIOTIKY) OXEoN:

Qy = Qus +Qy =[1,28xVx(T, - T)]+[3010x Vx (W, - W) | [w] (11.8)

oTTou:

Qus:

QV|_ :

T0 Kol T

W kair W,

TO AIoONTO WUKTIKG QopTio Adyw avavéwong kai dicicduong
agpa (oe W).

TO0 AavBdvov WUKTIKO @opTio Adyw TTpAadoong IKavhG TToao-
TNTag vypaaiag oTov KAipamdouevo xwpo (Q,, = 0 ae ouvnBeig
EQPAPMOYEG KAIJATIOPOU OTTOU OgV £XOUNE TTPOCdOON TTOCOTN-
TAG UBPATHOU PE UNXAVIKO TPOTTO KAl €AEYXO TNG UYPOTiag Tou
XWPOU).

n atraitoUphevn TTapox Oykou Tou agpa oe It/s, yia Tnv avavé-
wWan Tou aépa Tou Xwpeou, yia Adyoug uyieivis (BA. Keo. 9)

n Bepuokpaacia Tou aépa eEWTEPIKOU TTEPIBAAAOVTOG KAl N E0W-
TEPIKA BeppoKpacia pUBUIONG — OXEDIOOHOU TOU a€Pa XWPOU.
0 Aoyog uypaaoiag (Kg vepoU/Kg Enpou agpa) Tou aépa e¢wTe-
PIKOU TTEPIBAAAOVTOG KaI TOU Qépa XWPEOU aTn CUVONKn puBuI-
ong — oxedlaopou.
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11.4 YmoAoyiouog ouvoAikou @opTiou KAIUATIOUOU Kal AEPICUOU

O€ TUTTIKO KAIaTI{OlEVO XWPO

Ag uttoBéooupe To akOAoOUBO TTAPABEIYUA VIO VA UTTOAOYIOOUMPE TO OUVOAI-
KO @opTio KAIUATIOPOU Kal agpIiopoU o€ £vav TUTTIKO KAIMOTICOUEVO XWPO, HE
Baon 6ca avatTugape otnv TTapdypago 11.3.

IT.X. MNapddeiyua

Na umroAoyioTouv 6Aa Ta @oprtia KAILQTIoNoU Kai agpIouoU yia [ia [JOVOKQTOI-
Kia, ornv orroia KaroikoUv téooepa (4) droua. O xwpog éxel eupadd 10X10
m? kai Uwog 4m. Aivovrai etTiong 1a €EN¢:

H roixorrolia givar u€Tpiag KAaTaoOKEUNS UE OAIKO auvTeAeaTn Beppo-
mreparorntag U=0,7 W/m? K.

H emrimedn opo@n eival LETPIAS KATAOKEUNS UE OAIKO OUVTEAEDTN
Bepuomrepardornrag U=0,8 W/m? K.

Ta mapdBupa civar amd mAaioio (mpo@id) aAouuiviou ue povd ua-
Aotrivaka xwpic okiaon o€ moooaro 20% &1 TnG KABe OWng.

O1 évoikol Tapauévouv aTnv Karoikia yia 16 wpeg.
Ta QWTIOTIKA OWUATA TNS KATOIKIAS EXOUV AQUTTTHPES TTUPAKTWONG.
H emimAwon n¢ karoikiag givar eAa@pid karnyopiag B.

To xpoviko dIGoTnUa KAaTtd 10 OTToI0 TTapauéVOUV avoIKTd oplouéva
QWTIOTIKG owparta (moooaTd 40% eI TwWV EYKATECTNUEVWY QWTI-
OTIKWV 10xU0¢ 2000W) givar 14 wpeg, EVW 0 UTTOAOYITUOS TOU QOp-
Tiou Ba vivel yia 5 wpes Asitoupyiag autwy. Ta aroua mapauévouv
010 XWpPO yia 18 WpeS, evw n TeAsutaia gicodog Eyive & wpeg TpIv
TNV évapén umoAoyiouoU Twv QopTiwv.

2Tnv koudiva yiveral xpnon amoppo@nTipd, VW Ol CUCKEUES TTOU
Agiroupyouv otnv karoikia givai: 1 nAektpikn kouliva, 1 @oupvog
HIKDOKULGTWYV (Ta otroia AsitoupyoUv cUuVOAIKG 4 WpPES, VW O UTTO-
Aoyiguog Tou @opriou yiverar 5 wpes ueta tnv évapén Asitoupyiag
Toug), 1 wuyeio, 1 tnAedpaan kai 1 mAuvipio pouxwv (Ta oroia
AgiIroupyouyv yia 6 Wpeg, VW 0 UTTOAOYIOUOS TwV QopTiwy yiveral 6
WPES UETG atro Tnv évapén Asiroupyiag Toug).
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EmirAéov, va umroAoyiaBei To WUKTIKG popTio AOyw agpiauou, av BswpnBOei
or AauBdver xwpa pia aAdayr tou ouvoAikoU Gykou Tou KTipiou avd wpa (1
ach) ue tuxaio QUaIKG agpicud Kai diioduan aépa ammod Xapaudocs.

® Jnusiwveral, 1o QopTio ammd Ta QWTIOTIKA owuaTta mPETTEI VA UTTO-
AoyiaBei AauBdavovrag uréwn o1 0 QwTIOUOCS éxEl TEBEI T€ AgiToup-
yia edw kai T€00ePIS (4) WPECS.

® H géwrepikn Bepuokpacia givar 29 °C, n e0wrepIkn BepuoKkpacia
BéAoupe va biatnpnBei oro emimedo Twv 26 °C (Bepivn mepiodog),
evw o Géovag mpooavaroAiouou Tou KTipiou gival Boppdc-vorog.

YtroAoyiopoi:

YmoAoyioud¢ WUKTIKOU @opTtiou amd adiagavi) Souikd aroixeia (1oi-

Xoug, opoen)

A6 Tov lMivaka 11.1 yia xaunAfR Beppokpaaiakr diakupavan kai yia 29 °C
£GWTEPIKN Bepuokpaaia, yia Bopeio Toixo AapBavoupe 61t CLTD =4.

A6 Tov lMivaka 11.1 yia xaunAfR Beppokpaaiakr diakupavaon Kai yia 29 °C
ESWTEPIKN BeppoKpaaia, yia voTio Toixo AapBdavoupe 611 CLTD, =6.

A6 Tov lMivaka 11.1 yia xaunAf Beppokpaaiakr diakupavaon kai yia 29 °C
eEwTEPIKA Bepuokpaaia, yia avaToAikd kai duTIKO Toixo Aaudvoupe 61 CLT-
D,.=10.

A6 Tov lMivaka 11.1 yia xaunAf Beppokpaaiakr diakupavon kai yia 29 °C
egwrepikn Bepuokpaaia, yia emiTedn opoen AapBavoupe ot CLTD,, =23.

Epappodovrag Tn oxéon 11.1 AauBAavoupe:
— TNa Bépelo Toixo

Qrs =U; *A; *CLTD,; =0,7x[(1-0,2)x(10x4) |x4=90W.
— Ta voéTio Toixo

Qpy =U; *A; *CLTD, =0,7x[(1-0,2)x(10x4) |x6 =134 W.

— o avaTtoAiké kai duTIKG TOiX0

Qpya =U; *A; *CLTD,,,, =0,8%[(1-0,2)x(10x4) ]x 10 =256 W.
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— Ta emitredn opor)

Q, =U, *A, *CLTD, =O,8><(10><10)><23=1840W.
ABpoidovTtag Ta TTAPATTAVW AAPBAVOUUE TO WUKTIKO QOpPTio atmmd OAoug
TOUG TOIXOUG.

Quop =90+134 +(2x256)+1840=2576 W.

YmoAoyioud¢ WuKTIKOU @opTiou amd Siapavi) Souikd aroixesia

(mapdbupa)

A6 Tov lMivaka 11.3 AauBdavoupe yia Jovoug UaAOTTIVOKES (Xwpig akiaan)
MOVOKATOIKIWV TIG €§AG TIMEG KOI YIO TOUG TEOTEPIG TTPOCAVATOANIGHOUG:

- Ta Bépeio TpooavatoAiopo

Qs =A, " GLF;=0,2x4x 10 x107 = 856 W.
- Ta véTio TpocavaToAioud

Qun =A,*GLF,,=0,2x4x 10 x167 = 1336 W.
- T avatoAikéd Kai dUTIKO TTPOCAVATOANICUO

Quap=A, " GLF,,,=0,2x4 x10 x 287 = 2224 W.

ABpoifovTag Ta TTapaTTavw KATOARYOUUE OTI TO GUVOAIKO WUKTIKO QOPTIO
AOYyw Twv dlaPavwy dOUIKWY OTOIXEIWV-TTapabupwy eival:

Q,,, =856 +1336 +(2x 2224) = 6640 W.

YmoAoyIouO¢ WUKTIKWV QOPTiwV amd EOWTEPIKES TNYES BspudTnrac

® doprtia amrd avOpwITOUC

To a108NTO YWUKTIKG QopTio Adyw Tng Trapouaiag Twv avBpwttwyv (eAagpid
OouAeld) yia 18 wpeg pe 5 wpeg JETA TNV TEAEUTAIO £I0000 GTO XWPEO UTTOAO-
yiCeTal wg €EAG:
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Qps =4x75%0,85=255W.

Evw 10 AavBdavov yukTiké @opTio givai:

Qp =4%x75=300W.

To ouvoAIKO WUKTIKO @opTio AOyw TnNG TTapouadiag Twv avlpwTtwy givai
ETTOMEVWG:

Q, =Q,¢ +Q, =255+300=555W.

® dopria amd 10 EWTIOUS

To oTiypicio Beppikd KEPOOGS yIa AGUTTEG TTUPAKTWONG €ival:
HG, =2000 x 0,4 x 1 =800 W.

To OUVOAIKO WUKTIKO @opTio BewpwvTag péTpia emmimAwan (a=0.55 kai
b=B) ¢ivai:

Q, =800x0,79=632W.

® DopTia ATTO OIKIOKEC OUOKEUEC

OcwpwvTag 6Tl yiveTal xprion amoppo@nTipa Kal OTI Ol CUCKEUEG TTOU Agl-
TOUPYOUV OTNV KATOIKIa gival NAEKTPIKA Kouliva, @oUpvog HIKPOKUPATWY (Ta
OTTO0ia AEITOUPYOUV CUVOAIKA 4 WPEG, VWD O UTTOAOYIOUOG TOU (POpPTioU YiveTal
5 wpeg peTd TNV Evapn Asitoupyiag Toug) , Yuyeio, TNAEGPACN Kal TTAUVTHPIO
poUxwvV (Ta oTToia A&IToupyoUV YIa 6 WPEG, EVW O UTTOAOYIOHUOS TWV QOopTiwV
yiveTal 6 wpeg PeTd attd TNV £vapén AeiItoupyiag Toug) TOTE:

Q. =(600+410)x0.39 +(25+40+35)x0,82 =476 W.
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YmoAoyioudg Tou @opriou ASyw TnN¢ avavéwong rou aépa

To WUKTIKO @opTio AOyw eAeyxOPEVOU A un agpIoPoU Tou KAIMATIZOUEVOU XW-
pPOU, OTOV OTTOI0 BEV UTTAPXEI TTIPOCDOCN IKAVAG TTO0OTNTAG A EAEYXOG UYPO-
oiag, divovTal atmd Tn oxéon:

Q, = 1,23 x [(10 x 10 x 4) x 1000/3600] x (T, - T) = (29 - 26) = 410 W.

O Aoyog (1000/3600) agopd Tn petaTpoTr o€ It/sec Twv 400 m3/h vwTrou
aépa, TTou aTTraITouvTal yia TNV avavéwaon 1 dykou aépa Tou Xwpou (400 m?3)
oe 1 wpa.

ABpoifovrtag OAa Ta ETTIMEPOUG WUKTIKA opTia Aaufdvoupe T1O
OUVOAIKO WUKTIKO @OpPTio TOU KAIHATIOMEVOU XWPOU YIa Hia wpa TNg
uTToYn NUEPAG:

Q0/\|Ko = QAO)\ + QAD)\ + Qp +Q¢ + QE + Qv =
=2576+6640+555+632+476+410=11289 W

ANAKE®AAAIQZH
S|

OgpHIKN amTwAEeIa gival N ToodTNTa BEPPOTNTAG TTOU aTTodideTal 08 KAOE
XPOVIKA OTIyU a1Té éva XWPO TTPOG TO TTEPIBAAANOV TOU PE aywyn, YETOQPO-
pa kal akTivoBoAia. O1 TTNyEG BepUIKWVY aTTWAEIWY €ival Ta adla@avh Kal
Sla@av oIKOBOMIKA GTOoIXEIa TOU KTIPIAKOU KEAUPOUG (Toixol, TTapddupa,
OPOYEG, OATTEDN, KOAWVEG Kal OOKAPIA K.T.A.), O XOpAMASES, TA avoiyuaTa
Kol T SiKTUO YETW TWV OTToIWYV Sla@eUyEl Kal SlavEUETAI TTOCOTNTA AEPQl.

OepHIKO QOPTIO VOGS KAIJATICOPEVOU XWPOU OVOUAleTal TO dBpoioua TwV
OepUIKWV ATTWAEIWV TOU XWPOU 0€ KABE XPOVIKN OTIYUH, TTou KaBopilel T0
Héye00Gg TNG BePMIKAG 1I0XUOG TTOU Ba TTPETTEl VO TTAPEXEI PIO EYKATACTO-
on f ouokeun KAIJATIOPOU, WOTE va ETTITUYXAVOVTal ouvlBnikeg BEpUIKAG
AVEGCNG OTO XWPO KAl BACIKA €TTIOUUNTA €0WTEPIKA BepuoKkpaaia agpa.
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OepuIKO KEPDOG cival yevIKA n TTOOOTNTA TNG BEPUOTNTAG TTOU TTAPAYETAI
N EICEPYXETAI OE £VA XWPO, O€ KABE XPOVIKN OTIyUr], atTd dIAQOopES TTNYEG,
OTTWG N TPOCTIITITOUCA NAIOKA aKTIVOBOAia o€ dvolyua, n Bgpudtnta TTou
peTaBiBdaletal atrd éva adiapavég OIKOOOMIKG OTOIXEIO TTPOG TO XWPO, O Av-
BpwTTOl, TA PWTA KAI OI CUCKEUEG TTOU UTTAPYXOUV PEOO OTOV KAIUATICOUEVO
XWPO Kal TEAOG Ta avoiyuaTta Kal Ta SiKTua JECW TWwV OTToIWV dIageUyEl Kal
OlavEuETal TTOOOTNTA AEPA.

YuKTIKO QOpPTIO XWPOU OVOUALZETal N TTOCOTNTA BEPUATNTAG TTOU TTPETTEI Va
QATTOPOKPUVETAI O€ KABE XPOVIKA OTIYUR aTTd TO XWPO, WOTE N BEpUOKpaaTia
KOl N uypacoia Tou aépa TOU XWEOU va TTapapévouv oTaBepég, yia va £Xou-
ME ouvlnkeg BeppIKAG dveong. To WUKTIKG QOpPTio BIAa@EPEl ATTO TO CUVOAIKO
BepUIKO KEPOOG TOU XWPOU KATA TNV idIa XPOVIKI OTIYUN.

ATTAEG Kal BOKIPEG PEBOBOI ypriyopng EKTIUNONG TWV BEPUIKWV KEPBWV Kal
TWV O1aQOPWY WUKTIKWV QopTiwyv £xouv avatrtuxBei amd tTnv ASHRAE e
N XPAoN TTIVAKWY Kal Twv Bacikwy TTapayoviwy Bepuokpaciakn diagopd
WUKTIKOU @opTtiou (CLTD), TrapdyovTa goptiou uaAomivakwyv (GLF) kai
TTapdyovTa YUKTIKOU opTiou (CLF).
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EPQTHZEIZ - APAZTHPIOTHTEZX

1.  Na uttoAoyioBoUv 6Aa Ta QopTia KAIUATIGHOU Kal agpIouoU yia Jia TETPA-
Opoen TTOAUKATOIKIO TEOOAPWY aTOUWYV avd eTTiredo epfadou 10X15X4
m? Kal Uwoug 4m avd 6pogo. AivovTtal €TTioNng Ta £ENG:

H ToixoTtrolia gival uETpIag KATAOKEUAG UE OAIKO OUVTEAEDTH Beppo-
mepatétnTag U=0.7 W/m? K.

Ta Tapd&Bupa gival aloupiviou Kai SITTAG Pe OAIKO ouvTEAEDTH Bep-
potrepaToTnTag 3.2 W/m?2 K (pe okioon) o€ moocooTo 20% eT1i NG
KaBe dyng.

O1 évoikol TTapapévouv oTnv Katoikia yia 14 wpeg.
O1 A\QUTTTAPES TWV QWTICTIKWY TOUG €ival AGUTITAPES TTUPAKTWONG.
H emmimAwon Tng katoikiag gival eAa@pid katnyopiag A.

O apiBudS TwV WPWV TTOU TTAPAPEVOUV AVOIXTA TA WTIOTIKA (TTO-
000TOU 40% €£TTi TWV EYKATEOTNUEVWY QWTIOTIKWY 10KU0G 9000W)
gival 12, evw o uttohoyiopdg Tou QopTiou Ba yivel yia 5 Wpeg Ael-
TOUPYIAG AQUTWYV. ZNUEIWVETAI OTI Ta ATOUA TTOPAPEVOUV GTO XWPO
yia 18 wpeg, evw n TeAeuTaia eicodog €yive 5 WPEG TIPIV TNV Evap-
&n uTToAOYICUOU TWV POPTIWV.

lveTal xprion atroppo@nTAPA, EVW Ol CUCKEUEG TTOU AEITOUpYyOUV
o€ KGBe KaTolkia gival NAEKTPIKA Kouliva, @oUpvos UIKPOKUNATWY
(Ta otroia AcitoupyoUv GUVOAIKA 6 WPEG, EVW O UTTOAOYIGUOG TOU
@opTiou yiveTal 7 wpeg PETA TNV évapén AciToupyiag Toug), Wu-
y€io, TNAe6pacn Kai TTAUVTHPIO poUxXwV (Ta oTToia AsiToupyouv yia
8 WPEG, VW O UTTOAOYICHOG TWV QOPTIWYV YiveTal 7 WPES META aTTO
TNV évapén Asitoupyiag Toug).

EmimrAéov, va uttoAoyioBei To gpopTio agpiouou, av BewpnBei 6T AapBavel
XWPa pia aAAayr) Tou GUVOAIKOU GYKOU TOU KTIpIoU avd wpd. ZnUEIVETal OTI
TO QOPTIO aTTd Ta QWTIOTIKA CWHATA TTPEETTEI va UTToAoyioBei AapBdvovtag
uTTOWN OTI 0 QWTICPOG £XEl TEOEI OE AeIToupyia DWW Kal TEOOEPIG WPEG.

H eEwtepikr Bepuokpaacia gival 29 °0, n eocwTePIKr Beppokpaaia BEAoupE
va diatnpenBei aTto etimedo Twv 27 °0 evw o dfovag TTPocavaToAiouoU Tou
KTIpiou €ival avaToAR-duon.
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2. Na uttoAdoyioBo0v 6Aa Ta @opTia KAIUATIOPOU KAl agpIgoU yIa hia e€aw-
po@n TTOAUKaTOIKia TEOGAPWY aTOuWV avda eTTiredo eufadou 20X15X4
m?2 kail Uyoug 3.6m ava 6poo. AivovTal eTTiong Ta EAG:

H ToixoTtTolia €ival HETPIAG KATAOKEUNG UE OAMKO OUVTEAEDTH Beppo-
mepatétnTag U=0.65 W/m? K.

Ta TTapaBupa gival aAoupiviou Kal Hovda Pe OAIKO auvTeAEDTH Bep-
potrepatoTnTag 5.8 W/m? K (ue okiaon) o€ moooatd 30% €TTi NG
K@Be dyng.

O1 évoikol TTapapévouv aTnv KaTolKia yia 12 wWpeG.
O1 AQUTITAPEG TWV QWTICTIKWY TOUG €ival AQUTTITAPES TTUPAKTWONG.
H emitmAwon Tng Katoikiag gival eEAa@pid katnyopiag B.

O apIBudg TwV WPWV TTOU TTAPAPEVOUV OVOIXTA Ta QWTICTIKA
(TToco0oT6 40% £TTi TWV EYKATEGTNUEVWY QWTICTIKWY OUV. I0XUOG
9000W) eival 12, evh o uttoAoyiopdg Tou gopTiou Ba yivel yia 5
WPEG AEITOUPYiag auTwy. ZNPEIWVETAl OTI Ta ATOUA TTAPAUEVOUV
OTO XWPO YIa 18 Wpeg, evw n TeAeuTaia €i00d0¢ £yIve 5 WPEG TTPIV
TNV £vapén utroAoyiguoU TwV QOoPTiwV.

FveTal Xprion atroppo@nTApa, VW Ol CUCKEUEG TTOU AEITOUPYOUV
o€ KABe katoikia gival NAEKTPIKA Koudiva, @oUpvos PIKPOKUPATWY
(Ta otroia AeiITtoupyoUv GUVOAIKA 5 WPEG, eV O UTTOAOYIONOG TOU
QopTiou yivetal 5 wpeg PeTd TNV €vapén AsiIToupyiag Toug), Wu-
y€io, TNAe6paan Kail TTAUVTHPIO poUXwV (Ta OTToia AEIToupyouUV yia
5 wpeg evw 0 UTToAOYIOPOG TV POPTIWV YiVETAlI 6 WPES HETA aTTO
TNV évapén Asitoupyiag Toug)

EmmAéov va uttoAoyioBei To @opTio agpiouou, av BewpnBei 611 AapBavel
Xwpa pia aAAayr) Tou GUVOAIKOU GYKOU TOU KTIPIOU. ZnNUEIWVETAI OTI TO YOPTIO
atéd Ta QWTIOTIKA CWHPOTA TTPETTEI va UTToAoYI00¢€i AapudvovTag uttdyn OTi 0
PWTIONOG €xel TEBET o€ AciToupyia £BW Kal TEGOEPIG WPEG.

H e€wtepikA Beppokpacia eival 29 °C, n eowTepikh Beppokpacia BEAoupe
va diatnpnBei aTo emiredo Twv 26 °C, evw 0 dovag TTPOCavATOAIGUOU TOU
KTIpiou €ival avaToA-duon.
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¢MBIAKOMENO} 57ox 01

Meté tn diammpayudreuon Twv BeUaTwy autoU Tou KEQaAaiou, ol uabnrég mpé-
el va gival o€ Béon:

‘/ Na yvwpidouv TUTTIKEG dIaTAEEIG IAVOUNG Kal aTTaywyng Tou aépa o€
KAIHaTIZOPEVO XWPO KABWGS Kal ToV TPOTTO TTPOCdIoPICHOU TNG TTO0O-
TNTOG KAl KATAOTAONG TOU aépa o€ KABe onueio evog OIKTUOU KAIPATI-
ouou.

\/ Na yvwpilouv Ta Bacikd e€apTApaTa evog dIKTUOU SIaVOURS apa Kail va
KATAVOOUV Th OUVEICQOPA KOBEVOS aTTO aUTA OTNV £YKATAOTACN KAIUATI-
ouou.

‘/ Na egnyouv Tov TpOTTO YETABOAAG TNG TTiEONG Tou aépa o€ Eva diKTUO ag-
POYWYWV Kal TO POAO TTou auTd To PEYEBOG TTaidEl WG TTPOG TIG CUVORKEG
TOU XWPOU Kal To cUCTNPA KAIJOTIOHOU.

12.1 [Npocdiopioudg e§omAiouou

2NV TTapdypa@o 9.5 yive Pia GUVOTITIK TTapouciacn Twv dIagopwy ouoTn-
MATWV KAIaTIoNoU. MeTagu GAAWV ava@epBnKape oTa GUOTHPATA MOVO HE
aépa Kal aEpa-vePoU Ta OTToia XPNoIoTToloUV BikTua agpaywywy. Eva Tu-
TTKO KEVTPIKO OUCTNUA KAIMATIOPOU JOVO JE agpa, OTTWG auTd TTOU TTAPOUCId-
OTNKE OTNV TTOPAYPaPo 9.6, XpnoIUoTTolEl agpaywyoug yia TNV TTpocaywyn
KAIJaTIOPEVOU A vinTToU aépa (aépa e§wTePIKOU TTEPIBAAAOVTOG OTOUG XWPEOUG,
yla TV atraywyn 1000Uvaung TToooTNTAG «BPWHIKOU» aépd OTTO TOUG XW-
POUG Kal TEAOG yia TNV avdaueién, avakukAo@opia kal amréppiyn (1TTpog 10
TTEPIBAANOV) PEUPATWY AEPA, O€ KATAAANAEG TTOOOTNTEG.

Oa avagepboUuue TWPa 0Ta OTOIXEIA TOU SIKTUOU S1IAVOUAG TOU TUTTIKOU
OUOTANATOG KAIHATIOPOU PE aépa Tou XxuaTog 9.15, TTou avagEépovTal Kal
oTov lMivaka 9.5. Ta Tnv opaAn TeAIKN diavoury aAAd Kal yia TNV apxIKA aTra-
YWwyn Tou aépa atrd Toug XWPoug, atraitouvTal, £1Tiong, I0IKA eCapTAPATA UE
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dlapop@wéveg Bupideg, TTou ovoudlovTal oTOMIA. Ta GTOMIO BpioKovTal o€
KATAAANAQ TEAIKA onpeia Tou SIKTUOU 0EPAYWYWY TTPOG TNV 0po@r}, WnAd
OTOUG TOIXOUG A XOUNAG oTa OATTEDO TWV KAIMOTICOMEVWY XWPwV. ETTITTAEOV,
oTa OiKTUO agpaywywy, TOTTOBETOUVTAI ATTOPAITNTA KATAAANAOI AVEHICTAPES
Kal Sia@pdypara pUBUIONG WAOTE, O€ GUVOUACUO HE TN YEWMETPIKA JOP®N
TWV agPAyWYWV Kal KATAAANAeg dlaTdgelig autoparou eAéyyou, va dnui-
oupyouvTal KATAAANAEG EOCWTEPIKES TTIECEIG KAl VA puBUifovTal 01 TTOOOTNTES
TWV peupdTwy TTOU dlakivouvTal. ‘ETal, puBuiletal Kai n TEAIKA KATAOTAON
TOU a€PA TTOU TTPOCAYETAI OTOUG KAIMOTICOUEVOUG XWPEOUG YIa Tn dIaTrpnon
€MOuUPNTWY ouvBNKWY BePUIKAG dveong (Beppokpacia, TaxuTnTa, uypacia
aépa XwPou) Kal TNG TToIdTNTAG TOU aépa OTO XWEO (aTToUdia PUTTAVTWV
aépa).

O oxedlaoudg evog SIKTUOU agpaywywy BaaieTal:
® >NV €mAoyr Tou KAaTtdAANAOU CUCTHUATOG Bépuavang Kal Yuéng.

® 270 AETTTOUEPEIOKO UTTOAOYIOHUO TWV BEPUIKWYV KAl WUKTIKWV QOPTIWV
K&Be xwpou, Ta otroia Ba TpETel va KaAu@BoUv atréd Tn povada Bép-
Mavong Kal Yugng TTou €Xel ETTIAEVEI.

® 3TOV UTTOAOYIONO TWV TTOOOTATWY A€PA, Ol OTTOIEG aTTaITOUVTAl YId
KGO KAIHATICOUEVO XWPO.

12.2 Ektiunon mooortnrag aspa yia KAIUATIOUO-AEPIOO TUTTIKOU
Xwpou

H mmoodétnTa TOU VWTToU (PPECKOU) AEPA TTOU OTTAITEITAI VIO TNV AvavEwo
TOU «BPWHMIKOU» AEPa £vOG KAIMATICOPEVOU XWPOU KatapxAv TTpoadiopileTal
atrd Trivakeg, OTTwG o Mivakag 9.4 yia pia CUYKEKPIPEVN EQapUOYH agpIouoU.
H mmoodétnTa auth e€aptdrtal ammd 10 avauevouevo TTARB0G Twv ATONWYV Kal
MAAIoTa 60wV KaTvifouv g€ éva XWpPo, atod TNV EMIQAVEIO TOU XWPOU Ko-
BWwg Kal atro €18IKEG ATTAITAOEIG UYIEIVAG (TT.X. € TOUOAETEG, KOUCIVEG, XEI-
poupyeia K.T.A.). MMpétrel va onueiwBei o011 d1d@opol €BVIKOI Kavoviouoi Kal
01eBvN i €BvIKA TTPOTUTTA ETTIBAAAOUV CUXVA BIGPOPETIKEG OXETIKEG OTTQITA-
O€Ig, TTPOG TNV idla OpwGg KaTeuBuvaon Tng £€ac@AAong TNG TTOIOTNTAG OTO
E0WTEPIKO TTEPIBAANOV €VOG KTIpiou.
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it.)(. Napaderypa

Ag TTGpoupe To TTapddelyua evOg Xxwpou ypageiwy, étrou epyalovtar 20 &ro-
Ma. ATré auToUg pepIKOi KaTTvifouv. Zup@wva pe Tov Mivaka 9.4 Tou ke@aai-
ou 9, n TTOCoATNTA VWTTOU aépa TTou eVOEIKVUTAI yIa évav TETOIO XWEO cival 8,5
m3/h avd dtopo.

EtTouévwg, n ouvoAIKG atraiTouuevn TToodTNTA VWTTOU aéPa yia Tov €€g-
TadopEVO Xwpo cival ion pe 20 x 8,5 =170 m3¥h = 170 x 1000 / 3600 = 47,2
It/sec.

2V TrepimTwon KAIgam{éyevou XWpou, o aépag TTou TTPOCAYETAI OF
autév TpéTrel va gival KaTdAAnAa dpooepdg (katd Tn Bepivh TTEPiodO) 1
0eppuo6g (KaTA TN XEIMEPIVE TTEPIODO) VIO VO KAAUTITEI TO YUKTIKOG 1] BEPMIKO,
QavTiOTOIXA, @OPTIO TOU XWPOU Kal VO IKAVOTTOIEl, 0€ KABE XPOVIKN CGTIYUNA, TIG
OXETIKEG OTTAITAOEIG BEPUIKAG AvEONG, CUPPWVA Pe oA dIATTpayUaTEUBAKa-
pE oTa kKepdAaia 9, 10 kar 11. ZTIG TTEPICTOTEPESG TTEPITITWOEIG KAIMATIOUOU,
otrou &gv atraitouvTal €IBIKEG TTPOdIAYPAPES TTOIOTNTAG Apa (TT.X. XEIPOUpP-
yEia), o KAIJATIOPEVOG aéPag TIPOCAYWYAS Eival MEiyHa TTO0OTNTAG VWTTOU
agpa Kal TToodTNTAG aépa TTou avakKUKAo@opEi yia Adyoug goikovounong
EVEPYEIQG.

2UPeWVa PE Ta TTAPATTAVW KAl KAVOVTOG ava@opd OTNV WUXPOUETPIKH
METABOAN TNG KaTGoTaong Tou agépa Katd Tn Bepivh TTepiodo e Wogn kai
apuypavaon (BA. Aidypauua 10.12 mapaypdeou 10.8), utropoupue va cuvd-
YOUUE OTI N TTOGOTNTA TOU KAIHATIOMEVOU AP, TTOU TTPETTEI VA TTPOCAYE-
Tal 0€ €vav TUTTIKO XWPO, 0€ KABE XPOoVIKN aTIyMN, diveTal atrd Tn oxéon:

.= Qoo (og m¥/sec) 12.1)
h -h

r r

m

oTToU:

Qonko 10 0AIKS WUKTIKO @opTio Tou KAIpaTIfduevou xwpou (oe W) (cUuwva
ME TOUG UTTOAOYIOHOUG Tou Ke@aAaiou 11).

h, h: n evBahmia Tou aépa (o€ J/kg) OTNV KATAOTAON ATTAYWYNG aTrd TO
XWPOo, r (TTpIv TNV €i0000 TOU PEUUATOS OTOV QVEUIOTPA ATTAYWYHS) KAl OTNV
KATAOTAON TTPOCAYWYNAG OTO XWPEO, S (UETa TNV emeéepyaaia-wuén tou
aépa oTo OTOIXEIO TNS KAIUATIOTIKAG ovadag kai tnv é6000 TOU PEUUATOC
arré 1OV AQVEUIOTAPA TTPOCAYywYri§), AVTIOTOIXA.
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O peTAOXNUATIOUOG TNG TTAPATTAVW YEVIKNG OXEONG VIO CUVHOEIG £Qap-
MoyEG, OTToU €xoupe WUén Kal aguypavaorn, pag Oivel TIG akdAoubeg dUo
TTPOKTIKEG TTPOCEVYIOTIKEG OXEOEIG, VIO TNV TTAPOXH OYKOU TOU aépa, v (It/
sec). H rapoyxn tou aépa ocuvdéetal pe TIG dlapopég Bepuokpaaiag (T) Kai
uypaaiag (Aoyou uypaciag W) peTagl Twv KATAOTACEWY TTPOCAYWYRS (S)
KOl aTraywyR¢ (r) Tou aépa GTo XWPO Kal TO avTiaTolxo oAko aigdnTé (Q
Kal Aav@dvov (QO/\L) Bepuikd @opTio Tou xwpou (oe W), wg €ENG:

O/\S)

: Q
V=—_ors 12.2
1,23%(T -T.) (12:2)

Q
oL (12.3)

V =
3010 (W, -W,)

12.3 2uortnua s§avaykaouévng KukAogpopiag aspa

O eAeyxoOpevog agpIoPOg TwV KAIHATICOPEVWY XWPWV, €ITE KOTG TNV TTE-
piodo Yuéng eite katd Tnv TTepiodo BEéppavong, BacifeTal avaykaoTIKA O€
pnxavikd utrofonBoupevn Kiviion Tou aépa TTPOG TIG ATTAITOUUEVEG KATEU-
Buvoelg.

OTwg avagEépBnKe Kal TTOPaTTavW, Yia Tn Pon Tou aépa atrod TNV KAIaTI-
OTIKA ) OUOKEUN-Povada atov KAIUATI(OPEVO XwPOo (BAETTE TO TUTTIKG CUCTNHA
aépa TNG TTapaypapou 5.6) xpnoipoTToioUvTal SiKTUO OEPAYWYWYV, EVW YIa
TN dnuIoupyia KATGAANAwY TECEWV TOU aépa PEoa o€ autoug, XPNOIUOTIOI-
ouvTal ol aveploTAPEG. O1 aveUIOTNPES €ival OUTIAOTIKA «avTAiEG agpay Kal
atroteAouvTal atrd 10 TEPIBANUA, éva oTpePOPEVO dfova, Pia KivnThpla
Sidragn, TNV MTEPWTH Kal a1Td 70 OUCTNUO EICAYWYAG KAl amréppIyng
Tou aépa. AvaAoya HPE T KATAOKEUOOTIKA TOUG OToIXEia, dlakpivovtal o€
(PUYOKEVTPIKOUG KOl € a§OVIKOUG QVEUIOTAPEG.

2TIG KAIPOTIOTIKEG EYKATAOTACEIS XPNOIYOTIOIOUVTAl Ol (PUYOKEVTPIKOI
OVEMIOTAPEG, Ol OTroiol ToTToBeTOoUVTAlI OTnV €§odo Tou aépa amod Tnv
KAIJATIOTIKI ) CUOKEUN-HOVASA, WoTe va wBouv Tov aEpa TTPOog TOUG KAIUa-
TICOPEVOUG XWPOUG ONUIOUPYWVTAG UTTEPTTIEDT. AVTIOTOIXA, TOTTOBETOUVTAI
oTnVv £€£0d0 Tou aépa atrd TOUG KAIMATI{OMEVOUG XWPOUG, LOTE VA dnuIoup-
yoUV UTTOTTIEON KAl VO ATTAYOUV TO « JOAUGHUEVO» XPNCIUOTIOINUEVO OEPQ TOU
XWPOU.
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Eikova 12.1. KeEAUQN QUYOKEVIPIKWYV aVEUIOTHPWY

12.4 Aspaywyoi. Eidn-YAika-Eaprniuara

O1 aepaywyoi kataokeudlovtal ouvABwg atrd yaABaviopévn Aapapiva
@UAAa aAoupiviou aAAd kal aTTé €10IKEG KATOOKEUEG UaAoOBApBaKka, €IOIKA
TMAAOTIKA | UQACHATO PE AKAPTITA 1] EUKAUTITA TUAMATA. ZnUEIWVETal OTI
OTav UTTApXEl auénuévog Kivouvog diaBpwaewv atd Trn oUvOeoTn TOU KUKAO-
(POPOUVTOG aépaA, TTPOTIMWVTAI AEPAYWYOI KATAOKEUAOUEVOI aTTO EAGOUOTA
aAoupiviou A TTAAOTIKO.

Qg 1TpOg TN HopP®N TNG SIATOUNG TOUG, OI AEpaywyoi dlakpivovTal O€:

® Agpaywyoug KUKAIKAG SiaTopng

O1 agpaywyoi auToi TTapouaiadouV TIG AiyOTEPEG BEPUIKES ATTWAEIEG, EVW) TTA-
PAAANAQ €xouv Kal TN PeYaAUTEPN atTodoon Adyw TNG eKPETANAEUONG OANG
TNG €M@AvEIag ToU agpaywyou. MNapdAa autd duwg &€ XpnaoigoTrolouvTal €0-
KOAQ, yiaTi UTTapy€el SUCKOAIO aTnNV TOTTOBETNOT TOUG AOYW TNG PEYAANG TOUG
d1aTouNG, yeyovog TTou dnuioupyei TpoBAAuATa aioBNTIKAG.

® Agpaywyoug TETPAYWVIKAG SIaTOMAG
O1 agpaywyoi auToi TTapouciadouv PEYAAUTEPES TPIRES Kal PIKPOTEPN OTTO-
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doon atrd ToUG agpaywyoUus KUKAIKNG SlaToung, aAAd Bewpouvtal ol TTAéov
OIKOVOWIKOi 0€ KOOTOG KATOOKEUNG.

® AgpaywyouUg opBoywVIKAG SIaTOPAG
O1 agpaywyoi opBoywvVIKAG dIATOUNAG, TTapOAO TTOU TTOPOUCIAouV TIG JE-
YOAUTEPEG TPIREG Kal TN WIKPOTEPN ATTOdO0N O€ OXEON PE TOUG TTAPATTAVW
dUo TUTTOUG, XPNOIPOTToIoUVTal EupUTaTa AOYW TNG EUKOAiOG TOTTOBETNONG
Kal oUvOEONG TOUG O ouvdapTnon PE TN Jop®oAoyia Tou KAIPaTIOUEVOU
xwpou. Epapudlovral o dikTua xapunAnig Kai y€ong TaxutnTag Tou agpa,
EVW OTTWG £xel dlammoTwOel, TNV KAAUTEPN a1rddoan Kal AoyIKO KOGTOG
TTapouaialouv ol opBoywVIKOI agpaywyoi TTou N ox€on TwV TTAEUPWYV TOUG
givar 2:1.

O1 Eikoveg 12.2 , 12.3 kai 12.4 Tapouaiadouv TTapadeiypaTa agpaywywyv
BI0POPWV UAIKWV, HOPPWV KAl DIATOUWV.

Eikova 12.2. Aspaywyoi opBoywviknig diatouns amo yaABaviouévn Aauapiva
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Eikéva 12.3. Eukautrror agpaywyoi KUKAIKAS diaTouns arrd mAaoTiko

OpBoywviog agpaywyog KUKAIKOG agpaywyog atrd EUkauTTog agpaywyog
até ualoBauBaka uaAoBauBaka (Flexible) pe pévwon

Eikéva 12.4. Aiarouéc agpaywywv amro valofauBaxka

H ouvdeon Twv agpaywywy, TOG0 PETAEU TOUG, OGO KOl JE TUOKEUEG Kal
d1aTAEEIC TOU CUOTAPATOG KAIUATIOPOU (AVEUIOTHPEG, OTOIXEIA, QIATPA K.T.A.)
TTpayuaToTIOIEITAI JE OIAPOPa TEMAXIA-EEAPTAMATA, TA OTTOi0 O€ GUVOUQ-
OMO PE TOUG aEPaYwYoUS atroTeEAOUV TO BIKTUO TWV agpaywywyv. Ta eEap-
TAUATA aUTA €ival ywvieg S1a@opwv KAioewv, SIakAadwoeIG-OUNBOAEG,
KOpTTUAEG aAAayhg B1eUBuvoNng Kal OTEVWOEIG-OIEUPUVOEIG (KWVOI) ME
dlIa@OpWVY HOPPWYV Kal PeyeBwV OIaTOPES (KUKAIKEG, OpBOYWVIKEG K.T.A.)
OTTWG QaivovTal oTa ZxAuata 12.1 kai 12.2.
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Zxnua 12.1. EuBoypauua TuRuara agpaywywyv KUKAIKNS diatoung kai eéaprhuara
ouvoeang Toug (2eAh.aeA 10.48ax. 10.1.121)
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Zxnua 12.2. Eidika tepdyia oUvoeons aspaywywyv

Ymdpxouv TToAAOi TPATTOI JE TOUG OTTOIOUG evwvovTal («pdfovTaly») Ta
didopa TuAuaTa Kal eEapTAPATa Tou SIKTUOU TWV Agpaywywy, ouvhiOwg
Ouwg TTpoTIudTal €iTE N XPAON C18NnPoywVIWY Kai BIBWYV &iTe N xprion Tpo-
oBeTou eAdoparog Aapapivag, To OTToio evwvel BUO KOPUATIO agpaywyou 1
eCaptAuaTog auvdeang (ZxAuaTta 12.3, 12.4).
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Zxnua 12.3. Tpormor gUvoeons TUNUATWY agpaywywy amoé yaABaviouévn Aauapiva

(a) AAMAPINOBIAA 1) MPITZINI ANA 150mm
(B) TAABANIZMENH BIAA ME MAZIMAAI @2 ANA 150mm

2xnua 12.4. Tpormor eykdpaiag ouvdeons (pagng) opBoywviKwy aspaywywv
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Mpétrel va onpelwBei 0TI OTIC CUVOECEIG TWV OVEMIGTHPWYV [E TOUG OE-
PAYWYOoUGg TOTTOOETEITAI UQATHMATIVI) OUVOEDN, WOTE VA OIAKOTITETAI N HE-
TAd00N TWV KPadAoUWY TOU AVEUICTHPA Kal TTPOG TO UTTOAOITTO BIiKTUO TWV
agpaywywyv. EmmpocBeTa, TomoBeToUVTal KWVOI SIEUPUVOUEVOI WOTE VA OU-
¢avetal n diatour) Tou agpaywyou.

270 onueia Tou SIKTUOU TWV agpaywywy, 0tTou aAAdlel TTopeia o agpag,
ToTTOo0eTOUVTOI KOBOdNYNTIKG TrTEPUYIA (TTTEPUYIA KATEUBUVONG) WOTE va
MEIVOVTaI O ATTWAEIEG AOYW TNG aTTOTONNG aAAayN S KaTeUBuvong Tou aépa.
211G SIaKAABWOEIG TWV AgpAYWYWY TOTTOBETOUVTAI PUBUIOTIKA Sla@pdy-
Mata (dampers), Ta oTroia pETAKIVOUPEVA AAAGloUV TNV TTAPOXH TOU agpa
OUPQWVA PE TIG AVAYKES TV KAINATICOPEVWVY XWPWV (ZxAua 12.5).

Zxnua 12.5. Aidraén puBuioTikoU diappdyuarog Kai rrepuyio aAayng
KarevBuvong o€ aspaywyo

H TeAikr) diadikacia SiavopiRg aAAd Kal aTTéppIYnG TOU AEPA OTOUG KAIPO-
TICOMEVOUG XWPOUG TTPAYUATOTTOIEITAI aTTO €10IK& OTOIXEIQ, TA OTTOIa OVOUAL0-
VTl OTOHIA TIPOCAYWYNAS KAl ATTayWwyng Tou aépa. Ta oTOuIa TTpocayw-
YNG, avaAoya ue Tn BEan TTou TOTTOBETOUVTAI OTO XWPO, HE OTOXO VA KAAUWOUV
OUYKEKPIPEVEG KABE POopa avAYKEG, DIAKPIVOVTAI O€ OTOMIO OPOPHG, GTOMIA
KATOKOPUPWYV ETTIQAVEIWYV (TOiXWV) KOl OTOMIN SATTESWV.

Ta otéuia TTpocapudlovTal 0TO AKPO TWV AEPAYWYWY, EVW TTAPAAANAQ
OlaBéTouv Kal TITEPUYIA yia TN Siapdép@won NG OE0UNG Tou £€ePXOUEVOU
aépa. MNa tn puBuIon TNG TTAPOXAS PEPOUV £18IKO Bid@PAyHa, TO OTTOIO UTTO-
PEi Va KIVEITAI €ITE PE TO XEPI €ITE JE NAEKTPIKO PNXAVIOUO. [PETTEI va ONUEIW-



352 Wy=H — KAIMATIEMOS

B¢i 611 N 0pBI| eKAOYH TWV CTOMIWV TTPOCAYWYNAG TOU AEPA ATTOTEAEI BACIKO
TTapdyovTa yia TNV afépufn AsiTtoupyia TG EYKATAGTACNG.

Eikova 12.5 Aidpopoi TUtTol oTopiwy mpooaywyng Kai armaywyng Tou aépa
(oréuia opoeng, ypauuikd, Bupwv, darrédou, vwiToU agpa,
PUBLILOUEVWY TITEPUYIWV K.T.A.)
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12.5 TpiBég porg aépa. Kivnon o€ agpaywyous

H Baaoikr) oxéon 1mou divel o€ KABE XPOVIKA OTIyUr TNV TToodTnTa pdadag (Tra-
pOXN), M_ TOU 0€Pa TTOU BIAKIVEITAI HECA O £va TUNPO agpaywyou &ivai:

m, =S xv (og m¥/sec) (12.4)

oTtou:

S: H diatopur] Tou TUAPATOG Tou agpaywyou (m?2)

v: H Tax0tnTa TOU 0épa 0TO CUYKEKPIPEVO TUAMA (M/sec).

O aépag KiveitTal p€oa OTOUG AgpaywyoUus Adyw KATrolag Sia@opdg
wieong mou dnuioupyeital atrd Tn AsiToupyia evog avepioTtrpa. H mrieon mou
avamTuooEl 0 avepIoTpag Ba TTPETTEN va gival TEToIA, WOTE TO PeUNA aépa va
UTTEPVIKA TIG AVTIOTAOEIS TPIBAG TTOU dnuioupyouvTal oTTd T TOIXWHATA
TWV GEPAYWYWYV Kal VO aTTOKTA o€ KABE anueio TNV atralToUpevn Tax0TnTO.
Eivail, Aoimmév, Baoikd va yvwpilouue TNV amaitouuevn taxutnta Tou agpa
KaBWG Kal TN Jop®n Kal Ta EEAPTAKOTA TOU JIKTUOU AEPAYWYWY, VIO VA UTTO-
poUpE va TTPOadIOPICOUNE TIG TOTTIKEG AVTIOTACEIS TPIRAS oTa didgopa TUA-
MaTta Tou OIKTUOU Kal ETTOUEVWG T OUVAMIKOTNTA TOU QVEPIOTHPA TToU Ba €TTI-
AexBEei yia va UTTEPVIKNOTEI TIG AVTIOTACEIG QUTEG.

Ta dikTUua TWV agpaywywyv, avaloya pe 1o PéyeBog TnG TaXUTNTAG TOU
a€pa TTou péel HEoA 0€ auTA KABWG Kal TNG TTiEoNG TTou £XEl, dlakpivovTal:

® 3¢ JiKTUO UWNAWYV OTATIKWY TTETEWV KOl UPNAWY TOXUTATWY TOU aépa

® ¢ OIKTUO MECWY OTATIKWY TTIETEWY KAl JECTWV TAXUTHATWY TOU a€pa

® >¢ OiKTUO XOUNAWY OTATIKWY TTIECEWV KAl XAPNAWY TOXUTATWY TOU

agpa.

Katd tn por Tou aépa péoa aToug agpaywyoug, dnuioupyouvtal dUo Tri-
£0¢EIG:

® H oTtaTtiki TTieon, n omoia dev €¢apTdTal oTTd TNV TOXUTNTA Kivnong

TOU a€pa
® H duvapikn? Tieon, n otmoia dnuioupyeital atmod Tnv Tax0TnTa Kivnang
TOU aépa

' ZTomikA Trieon eival n Tieon TTou e€aOKeiTal ATTO TOV A€pa OTA TOIXWHOTA TWV OE-
pPayWYWV Kai gival KABETN TTPOG TN Por) Tou aépa.

2 Auvapiki TTieon eival n TTieon TTou o@eiAeTal oTNV Kivnon Tou aépa JECO GTOUG
agpaywyous Kal eEaa@aAiel TNV ETTITAXUVON TOU aEpa atrd £va onueio Tou agpa-
ywyou o€ éva aAAo.
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To dBpolopa TNG OoTATIKAG KAl TNG BUVAUIKAG TTieong pag divel TNV oAIKA
Trieon Tou aépa.

Emeidn) otov KAIHaTiopo ol SIaToPEéS TwV aEPaywYwY PeTaBaAAovTal, TTa-
partnpouvTal dIOKUPAVOEIG TOOO TNG BUVAMIKAG 000 Kal TG OTATIKAG TTiEoNG.
‘ET01, 6TOV £X0OUPE aUgnan TnG SIOTOPNG, EAATTWVETAI N OUVANIKA TTiEon Kal
au&dveTtal n aTaTIKn, eVvw N oAIKA TTiean diatnpeital otabepr). To avtibeTo TTa-
paTnpeital katd Tn hueiwon TG SIaTOURG TOU agpaywyou.

Mé£BoS o1 UTTOAOYICHOU TWV AEPAYWYWV

O1 uttoAoyIoHOI TOU PEYEBOUG TWV 0EPAYWYWY YivovTal JE TECTEPIG dlaPOopE-
TIKOUG TPOTTOUG:

1. MéBodo¢ arabspn¢ raxuiniag

H pébodog aTabepng TaxUTNTAG XPNOIKUOTIOIEITAl KUPIWG:
® ¢ amAd OiKTua | AKOUA KAl O TUAPOTA EKTETAMEVWYV OIKTUWY O€
ouvouaouo6 pe pia atd Tig GANeg peBodouG.
® 3¢ JikTUO aTTAYWYAG OTA OTToIO ATTAITEITAI OTABEPA TAXUTNTA PONG.
To KupIOTEPO TTAEOVEKTNUA TNG HEBODOU gival 0 EUKOAOG TTPOTSIOPICUOG
TWV PEYEBWV TWV AEPAYWYWIV EVW AVTIOTOIXA TO KUPIOGTEPO PEIOVEKTNMA EivVal

N dUOKOAIO EKAOYNG TWV TAXUTATWY AAAd Kal TNG BUOHUEVEDTEPNG DIAdPONNG
Tou OIKTUOU.

2. MéBodoc peiwang raxurnrag

H pébodog autr utropei va e@appocBei oe 6Aa Ta dikTua TTPOCAYWYNAS Kal
ETTIOTPOPNG TOU AEPA PE DIOKAABWOEIG, AAAG TTPOUTTOBETEI TNV EUTTEIPIA TOU
MeAETNTA.

3. MéBodo¢ arabspn¢ mrwang mieong

H pébodog autr utropei va e@appocBei oe 6Aa Ta dikTua TTPOCAYWYNAS Kal
EMOTPOPNG Tou aépa. Katd Tnv Trapatmavw péBodo, 1o oloTnua Twv ag-
PAYWYWVY UTToAoyileTal KATA TPOTTO WAOTE N ATTWAEIA TriEONS avd povdada
MAKOUG va gival gviaia yia 0Ao 1o dikTuo Twv agpaywywyv. H pébodog auth
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TTPOCQPEPETAI OE TTEPITITWOEIG CUMMETPIKWV OIOTALEWY, EVW TTPETTEI VA ON-
MeIwBEi OTI o€ SiKTUA PE MIKPEG 1) HEYAAEG DIadpouEG TiBevTal Katd dl0aTHUO-

Ta pUBUIOTIKG dla@pdyuaTta (dampers).

4. MéBodog avdkinong g oTaniKAg mieong

H péBodog avaktnong TnG OTATIKAG TTECNG XPNOIUOTIOIEITAlI 0€ JEYAAQ Kal
acUpPeTpa OiKTUO KOBWG Kal o€ diKTua uPgnAwv TaxuTATWYV. Eival TAnpé-
oTePN, TTI0 a&IOTTIOTN aAAG SUOKOAATEPN KAl EQAPUOLETAlI OTNV TTEPITITWON
OIKTUWV PJeYAAOU HAKOUG Kal SIKTUWV OEPAYWYWY UPNAWY TTIECEWV.

Mrwon igong o€ euBUypappoug agpaywyoUlg opBoywvikhig SI0TOMRAG

2¢& agpaywyoug opBoywvikAG SIOTOUNAG, TTOU €ival Kal Ol guvnBEéaTeEpPOl OTN
dlavour Tou aépa aToug KAIPATICOPEVOUS XWPOUG, N TITWan Trieong uttoAoyi-
CeTan a1Td TN OXEON:

Ap=f——p (12.5)

otTou:

f: évag adiaoTaTog auvTeEAECTNG TPIRAG

L: To uAKog Toug agpaywyou (m)

D n100d0vaun (wg Pog TNV KUKAIKN) SIGUETPOG TOU agpaywyou n
otroia divetal amoé T oxéon: D = Za_b &étTou a,b givar Ta pAkn Twv
TTAEUPWV TOU agpaywyou. a+b

V: n TaxuTnTa pong Tou agpa (m/sec)

p: n TTUKvoTNTa Tou aépa (kg/m?d).

Mrwon mieong o€ oTevwoelg, Sieupuvoelg, SIAKAAdBWOEIG

Katd Tn pon Tou aépa Y€oa oToug agpaywyous dnuIoupyouvTal ATTWAEIEG
mieong. O1 ammwAegleg auTég o@eidovTal oTNV UTTAPEN TOTTIKWY AVTIOTACEWV
(S10kAOdWOEWV TWV AEPAYWYWY Yia aAAayr TNG porg Tou agpa, eEAaCUA-
Twv 00Rynong Tou aépa oTnv €mOuunTA KaTelBuvon) kai divovtal aTTd TN
oxéon:
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Z=C(§jv2 (12.6)

O1Tou  €ival n TIUA TOU QVTIOTOIXOU OUVTEAEOTH TOTTIKAG QvTiOTAONG, N
oTToia £xel TTPOadIoPICHEI e TTEIPAUATIKEG OIAdIKATIEG.

21NV TEPITITWON TToU UTTApYouV dIAKAAdWOEIG, OTToU PeTaBAAAETaI N TO-
XUTNTa, TOTE N TIUA TOU TOTTIKOU GUVTEAECTH QVTIOTACONG TTPETTEI VA AAPBAVEI
QVvTIOTOIKEG TIWEG. AnAAdH, OTIG TAXUTNTEG PONG TOU AEPA V., V,, V, TIPETIEI VA
UTTAPXOUV QVTIOTOIXES TIUES C,,C,, ..

210 Z¥APa 12.6 divovtal o1 ouvTeAeaTEG avTioTaong (€) dia@dpwyv £6apTn-
MATWV KOTd TN por Tou agpa.
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Zxnua 12.6. SuvreAeotés avriotaong ¢, e€aprnuarwyv ouvoeons

IN'vwpilovTtag To CUVTEAEOTRH avTioTAONG TwV €EQPTNUATWY, gival duvaTtdg
0 UTToAOYIOUOG TNG TITWONG TTIECNG TTOU OQEIAETAI TN TUVOETOAOYia auToU
ME TO BIKTUO TWV AEPAYWYWV.
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Aiaypaupa 12.1 Aidypauua urroAoyiouou tnS TTTwWong 1mieons
EUBUYpauUOU aywyou KUKAIKAS dlaToung (6Tav gival KaTaOKEUQOUEVOS
amré Aauapiva €=0.00015 m), o ormroiog diappésral
armo aépa 20 °C.



MNa Tov uttoAoyIOPO TNG TITWONG TTEONG 0€ EUBUYPANMO AEPAYWYO KU-
KAIKAG S1aTopng (1 akOua Kal opBoywvVIKrG dIATOUNG, apKEi va BewpnBei wg
OIGPETPOG TOU aywyou n 10080vaun SIGMETPOG AUTOU XPNOIUOTTOIEITAl TO
akdAouBo didypauua:

EkT16g a1md 1O TrapaTTdvw SIAypappa, gival atrapaitnTog Kal 0 TTpocdio-
PIOPOG Tou oUVTEAEDTH TPIRAS OTOUG agpaywyoug. AuTog diveTal ammod To
diaypappa Moody, av gival yvwoTog o ap18uég Reynolds.

AIANOMH AEPA - AEPAFQrol

O apiBpo6g Reynolds divetal atrd tov T0TT0:

pDv
§]

Re =

OTToU:  p: N TTUKVOTNTA Tou peuaTou o (kg/m?)

D: n diGpeTpog Tou aywyou (o€ 0pBoywVIKAG dIATOUNG aywyo Xpn-

OIJOTTOIOUUE TNV I60dUVapN SIGUETPO)
v: n TaxUTnTa Tou peucToU PECA OTOV aywyo o€ (m/s)
M: O OUVTEAEDTNG CUVEKTIKOTNTAG TOU peucTou o€ (UPa s)
(Aiverar atmo Tov Mivaka 12.1).

Mivakag 12.1 >uvekTIKOTNTA KAl TTUKVOTNTA TOU aépa
g€ aruooQaipIKY TTiean

-10 16.768 1.3414
0 17.238 1.2922
10 17.708 1.2467
20 18.178 1.2041
30 18.648 1.1644
40 19.118 1.1272
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® [Mapddeiypa utroAoyiopuou

Na uTToAoyIOoTEl N TITWON TTiEGNG KAl 0 GUVTEAECTAG TPIRAG 0€ euBUYPAUUO
aywyo (Tpaxutntag €=0.00015) kukAikAg diatopAg 400 mm kai urikoug 20
m, 6Tav péca o€ autov péel agpag Bepuokpaaiag 20 °C kal TaxutnTag 7
m/s.

AapBavovtag utréwn TG TINEG Tou Mivaka 12.1 éxoupe OTI yia Tov aépa Bep-
Mokpaaoiag 20 °C u=18,178 mPa s kai p=1,2041 kg/m3. O1oTe, 0 aApIBuSS
Reynolds civai:

e=’l,204><0,4><7
18,178

=185450

H oxeTiki TpaxutnTa Tou aywyou Ba eivar €/D=0,00015/0,4= 0,000375
Etrouévwg, atd 1o didypapua Moody Traipvoupe oti: £=0,0187

AnAadn, n TTITwaon Tieong oTov agpaywyo prikoug 20 m ivai:

2
Ap=f£v_p=0,0187x£xﬁx1,2041=27,58 Pa
D 2 04 2
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ANAKE®AAAIQZH

270 KEPAAQIO QUTO TTEPIYPAYANE TUTTIKEG BIATALEIG DIAVOUNG Kal aTTaywyng
TOU aépa o€ KAIPHATI(OUEVO XWPO KABWG Kal Tov TPOTTo TTpoadiopiouol NG
TTO0OTNTOG KAl KATAOTACNG TOU aépa o€ KABe anueio evog OIKTUOU KAIPQ-
TIopoU. N'vwpiocaue Ta Bacikd eEaptripaTa evog SIKTUOU dIAVOUNG agpa Kal
OIATTIOTWOAE T CUVEICQPOPA KABeVOG aTTd QUTE OTNV £YKATACTAGN KAIMATI-
opou. TéEAog, Trepiypdenke n pebodoloyia Tpoadlopiopol TNG HETABOARG TNG
TTiEoNG Tou aépa o€ £va OIKTUO agPaywWYWVY Kal 0 pOAOG TToU auTd To PEyeBog
TTaiel WG TTPOG TIG CUVOAKEG TOU XWPOU KAl TO GUSTNUA KAIJATIOUOU.

AvagpepBbnikape o€ TUTTIKA UAIKG Kal OIOTOUEG GEPAYWYWY KAl OTA OXETIKA
eCaptiuaTa ouvdeong Twv EUBUYPAUUWY TUNPATWY TOUg, dIapOpwV dIauE-
TPWV KABwWG Kal o€ €€apTARuaTa Kai dIatdéeic pubuiong TNG PONG Tou aépa.
ETriong, TTapoucidoTnkav TUTTOI OTOMIWY Kal AVENIOTHPWY dIAVOURG aEPa.

EPQTHZEIZ - APAZTHPIOTHTEZ

1. Na utroAoyioBei n TTTWoN TTieong o€ évav eubuypauuo aywyo opboyw-
vIKAG diatopnRg 300X400 m? kai prikoug 10 m até Aapapiva, aTov 0TToio
péel aépag Bepuokpaaiag 30 °C pe Taxutnta 6 m/s.

2. Na utroloyi06¢i n TrTwon Trieong o€ évav eubuypapuo aywyod opbBoyw-
VIKAG O1aToprg 400X600 m?2 kai prikoug 20 m atrd Aauapiva, GTov OTToio
péel aépag Beppokpaciag 20 °C pe Taxutnta 7 m/s.

3. Na utroAoyioBei n TITwaon Tieong o€ TpEIg EuBUYPAUPOUG aywyous opbo-
YWVIKAG diatourg 300X400 m? kai pkoug 10 m o kaBévag, armd Aapapi-
va, aToug oTToioug péel agpag Bepuokpaaiag 20 °C pe TaxitnTa 6 m/s.
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Méoeg péBodol UTTOAOYIOHOU AEPAYWYWYV UTTAPXOUV;

Moia givar n akpiB€oTepn PEBOOOG UTTOAOYIOHUOU TWV OEPAYWYWV;

Méoa €idn avepioThpwy UTTAPXOUV KAl TTOI0 ATTO QUTA XPNOIUOTTOIEITal
eupUTaATA YIA TOV UTTOAOYIOUO TWV AEPAYWYWV;

MepiypayTe pepIKA Baoikd €idn agpaywywy, eapTnUdTWyY oUvOEONG Kal
OoTOoMiwv dIavouAg aépa.
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[IAPAPTHMA 1

KepdAaio 2

(Mapdypagog 2.6)

MNa va emToxoupe Wuén aeaipolue BepUOTNTA OTTO TO XWPEO TTOU ETTIBUPOUNE
va.Wutoupe. AuTo yiveTal, OTIG OUVNBEIG EQAPUOYEG, ME TN BorBeia Tou aTol-
XEIOU aTuOoTIOINONG(£CaTUIOTH). ©€AOUNE N por] BePPOTNTAG OTTO TOV WUXOUE-
VO XWPO TTPOG TO WUKTIKO PEUCTO, TO OTTOIO TTEPVA PECT OTTO TIG CWANVWOEIG
TOU OTOIXEIOU ATPOTIOINONG, Va gival 600 To duvaTtd peyaAuTepn. H petddoon
0¢ Ba TPETTEl va OUOKOAEUETAI ATTO TO. UAIKO TOU €EQTUIOTH, VIO TTAPABEIYUA.
Emiong, emBupoupe peyaAn por) BEPUOTATAG OTTO TO CUUTTUKVWTH TTPOG TO
mepIBAAAOV. AuTOg €ival 0 AGYOG IO TOV OTT0I0 O CWANVWOEIG TOU GTOIXEIOU
QTHOTTIOINONG KAI TOU CUUTTUKVWTH €X0UV MEYAAO URKOG Kal oUVABWG £XOuv
TTAVW TOUG OTEPEWMNEVA TITEPUYIA (LEAETNOE KAI TN OUVEXEIQ TNG TTAPAYPAPOU
2.6 yia 1o B€ua auTo). AvTiBETa, O WUXOUEVOG XWPOG BEAouE va diatnpei Tn
XauNnAR Bepuokpaadia TTou TTETUXAIVOUUE PE TNV WUKTIKA eykatdoTaon. lNa 1o
AGYO auTo, T TOIXWHATA WUYEIWY, WUKTIKWV BaAGUWY K.ATT. éxouv Jovwan
€101 WOTE va gival N pory BepuoTNTAG ATTO TO EEWTEPIKO TTEPIBAAAOV TTPOG TOV
WUXOUEVO XWPO 6CO TO duvVATO PIKPOTEPN.

ATTQVTAOTE PETA OTTO QUTO KAI OTO TTAPAKATW EPWTNMA: TO TTAACTIKO €ival
KardAAnAo UAIkG yia TIC OwANVWOEIS EVOS OTOIXEIOU aToTTOINONG;
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(Mapdaypaeog 2.6, TxApa 2.7)

270 Treipapa Tou Treplypdyape Oev gixaue petapopd BepuoTnTag. Agv On-
pioupyABnkav dnAadn peupara péoa otn pada tou uypou. O Adyog gival T
Bepudavape Ta UYPNASTEPO CTPWHATA TOU VEPOU TTOU £yIvav akOun “eAappurTe-
Pa” Kal CUVEXIOQV Va TTapauévouv WnAd. ‘ETol, o pévog T1pd1rog e Tov OTToio
METAOOONKE N BepUOTNTA HECQ OTO VEPDO TOU CWANVA ATAV JE aywyn, N oTroia
OpwG gival TTOAU PIKPH yIa TO VEPO. XAPAKTNPIOTIKA avVAPEPOUE OTI N EIBIKN
Beppikn aywyiudTnTa Tou vepou aTtoug 20°C eival Trepitrou 0,8 W/ m K, evw
Tou aépa otoug 20°C kai o€ mieon 1 atm eival repitou 0,12 W/ m K. Zuykpi-
VOVTOG TIG TIUEG QUTEG WE TIG TINEG €I0IKNG BEPUIKAG aywyIuoTNTAS dla@opwv
owpaTwy Tou divovTal otov livaka 2 Tou Mapaptipatog 2 , dIaTOTWVEI
Kaveic 6Tl n MeETAdoon BepuoTNTAG UE Aywyh a@opd oTnv TPAén povo
TO OTEPEA CWMATA.

(Epwtnon 1)

Mpogpavwg Ta epebioparta diapépouv: aiobavouaaTe “mo eoTA” TNV UAIVN
HoAuB0BrAKkN atmd 10 pApuapo. Znuaivel autd TTwg n EUAIvV poAuBoBrikn
Exel WnAoTepn Bepuokpaaoia; Ta dU0 cwuata BpickovTal GTov idI0 XWPo.
Kabéva amd autd BpiokeTal o€ BepUIKN 1I00pPOTTIa e TOV TTEPIBGAAOVTO
XWpPo. Oa £xouv dnAadr) Tnv idla Bepuokpaacia Pe TO XWPO, Apa Kal YETALU
Toug (BAETTE TNV TTapdypago 2.5 kal 1o oxfAua 2.3 oTo idlo KEQAAaIo). Av
ouwg €xouv tnv idia Bgpuokpacia T gival autd TToU aITOAVOUQATTE ELEIS;
lari diapépouv 1a gpebiouara; Eivar @avepd 611 autd TTou aicBavOnkaue
Oev g€apTdral yovo ammod Tn Beppokpacia Twv dUO CWHATWY. ATTO TTOIOUG
GAAoug TTapdyovTeg €CapTATAl; 2TO EPWTNHA TTOU TTEPIYPAWOAUE, EXOUME ME-
Téddoon BepudTNTag ATTO TO XEPI PAG TTPOG TO HAPUAPO Kal TNV EUAIVN HO-
AuBoBnikn avTioToixa. AuTd TTou aIc0avOouaoTE gival TO TTO0O ypriyopa
yiveral auth n petadoon BgppdTnTag. Autd e€aptaTail kal atod Tn diagopd
Bepuokpagiag avaueoa o0To CWHPA YOG KAl TA AVTIKEIMEVA (TTOU OTNV TTEPI-
TITWON Pag ival idia) aAAG kal a1rd GAAoug TTapdyovTeg, OTTWG To TTOCO
eUKoOAa peTadideTal N BepudTNTa 0TA OUO CWHATA TTOU AKOUMTTANE, dNAadH
oTn BepUIKA TOUG aywyIudTNTA. ' auTod TO TeEAEuTaio dlagEpouv Ta dUO avTi-
Keigeva Kal 01 oTn Bepuokpaacia.
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(Epwtnon 2)

O udpdpyupog emmAéyeTal yia TTOANOUG Adyous. Or eTduevol gival icwg PepI-
KOi atrd auToUg TTOU OKEPONKATE:
® cival KaAOg aywyog TnG BepudTnTag, ommoTe POAvel ypriyopa oTn
BepPUOKPOTia TOU CWUATOG E TO OTTOI0 EPXETAI OE ETTAGA.

® ¢xel TTOANU peydAo ouvteAeoTr) KUBIKAG B1A0TOANG. AuTd anuaivel
OTI KAl YIO MIKPEG au€NoeIg TNG Bepuokpaaiag ival eu@avig n dia-
OTOAR TOU.

® n eAelBepn eTMIQAVEIR TOU DIAKPIVETAI COAPU)G.
® Oc diIafpéxEl TO YUAAI.

® [piokeTal o€ Uypn POPYR O€ PHEYAAO QACUO BEPUOKPACIWV TTOU
KOAUTITOUV TIG OUVNBIOUEVEG EQAPUOYEG (OTEPEOTTOIEITAI OTOUG -
38,9°C ka1 Bpadlel oToug 356,9°C).

(EpwTtnon 4)

‘OAog 0 unxaviopog yiag TéTolag avtAiag gival aTnyv €mMQAVEIQ TOU AQOUG
(dnA. dev uttdpyouv TITepUYIa O€ XaUnNAGTEPO onueio amo Tnv em@daveia
Tou €8dQOUG). ¥’ €va TETOIO oUCTNMPA, N avTAia agaipei Tov agpa atd 10
owAnva avappé®nong dnuioupywvTtag Kevo. AG dOUHE TO OXMUA TTOU OKO-
AouBei:

210 onueio 1, TTAvw OTNV ETTIPAVEIQ TOU VEPOU, OOKEITAI ATUOTQAIPIKY| TTi-
€0N. 210 onueio 2, AOyw TnG dnuioupyiag KEvou 0To cwARva avappdenong,
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n Tieon €ival pIKpOTEPN ATTO TNV ATMOC@AIPIKH. AGyw TNG dIoQOoPAg Trieang
METAEU Twv onueiwv 1 Kal 2 €xoupe por vepou péaa aTo owAnva. Kabwg
OUWG TO vEPO avePaivel yEoa 0TO CWARVA avappoPnong, N Trieon oTo onueio
2 peyaAwvel, yioTi aokeital ekei kal n udpoaTatiki Trieon (Adyw TNG GTAANG
TOU vEPOU).

Av 0 cwARvag gival apkeTd peyAAoOg Kal To vepsd aveRei apkeTd yéoa oTo
OwAAva avappoenang, TOTE 0€ £va OPICUEVO anuEio, TTou Ba To TTPoadlopi-
oeTe o€ Aiyo, 10 vepO oTapatd. [Ndavw atmd Tn oTAAN vepou €xel apalpebei o
agpag, emmkpaTei dNAadA aTTOAUTO KEVO. ZTO ONMEIO EKEIVO N USPOCTATIKNA
Trieon oTo onueio 2 IcoUTAI ME TNV ATHOOPAIPIKA GTO onuEio 1.

Ag Bewprooupe TNV AThOoQaIpIKA TTieon aTo onueio 1 ion pe 1atm. To
TPOBANPA pag £xel AdN HETAoXNUATIOTEN OTO €ENG: VO UTTOAOYIOOUWE TTOIO
UWog 0TAANG vEPOU QOKEi TTiEaN ioN PE YIa QUOIKA aTHOC@aIpa (BA. OXETIKN
epappoyn otnv Mapdypago 2.7). Auté Ba tival kal 1o péyioto Babog amo
TO OTTOI0 PTTOPEI va avTARCEl vepOd pia TETola avTAia. Mia avTAia, cav auth
TToU TTEPIYpAYape, &€ ptropei va avrAfoel vepod atrd peyaAutepo Badog,
600 peydAn kai va givai n 10xXUg TnG.
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KepdAaio 3

(Mapaypagog 3.2.1) Ag ypawoupue dU0 QOPES, yia TNV KaTaaTacn 1 Kal yia
TNV katdoTtaon 2, Tn Zxéon (3.1). ‘Exoupe:

Katdotaon 1: P,xV,=mxRxT,

KatdoTtaon 2: P,xV,=mxRxT,

AlaipwvTag KaTd PEAN TIG OUO TTapaTTAvVW OXECEIG Kal AauBdvovTag uTtro-
wn ém V=V, TTaipvoupe TN oxXE0N TTou {NTAUE.

(Mapdypagog 3.2.2) Ag ekiviioouue ypd@ovTag Tn YVWOTA HOG ZXEon
(2.16) yia Tnv evBaATTia, oTnv KaTdoTaon 2 Kai Tnv katdoTtaon 1:
H,=U, +PV,
H=U, +PV,
AQaIpWVTAG TIG TTAPATTAVW OXETEIG, KOTA PEAN, BPICKOULE:
H,-H, = (U,-U) +P(V,-V,) > AH =AU + P(V,- V).

Bpeite amé 1o Aidypappa 3.3 11 avTIIpoowTreUel 10 yivopevo P(V, - V,) kal
ouvexioTe HEXPI va KaTaAngeTe otn {nToupevn oxéon, OnA. Q = AH.

(Epwtnon 6)

Av EekivioaTe epappolovTag Tn oxéon

T1 -— V1

TV
EexdoaTe iowg TTwG auTh 1oxUEl yia I06ONITTTN JeTaBoAr. Eival dpwg 1006AI-
TN N PETAROAR 1O TTaPAdelyud pag; Oco 1o wnAd T1del To YTTAAdVI, TOOO
TI0 MIKPN YIVETAI N OTUOOQ@OIPIKN TTECN KAl GG PNV EEXVAUE TTWG TO PTTAASVI
Mag givar AaoTixévio.

OewpnoTe OTI TO YOG TToU £@TACE TO PTTAAOVI gival 120m Kal ouveyioTe
aglotrolwvTag TNV akdAouBn TTAnpoopia: H aruoceaipikn miean eAarrwverai
kard 1Tmm Hg mepimrou, kGG 10 m mmou aveBaivouue. Tnv Trieon aTnv em@a-
vela Tou €ddgoug BewpnoTe TN 1 atm.
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(Epwtnon 8)

2KePOeiTe OTI 0 Aépag auuTTEPIPEPETAl oav TEAEIO aéplo. MNa Ta TEAEIa agpla
Ouwg, Ta peyEBN TTiean, Oykog, Nada, Bepuokpaacia, cuvdEovTal HETALU TOUG
ME TN Zx€on (3.1). FpdwTe TN yia TRV aPXIKN Kal TNV TEAIKA KaTdoTaon, diaipé-
oTe Katé PEAN Kal €CETACTE AV 01 APIOUNTIKEG TIUEG TTOU BOBNKav £TTAANBEU-
OUV T OX£0T TTOU TTPOKUTTTEI.

KegpdAaio 4
(Epwtnon 10)

A6 T0 oneio A €wg To onueio B £xoupue TITwaon Tieong Tou peucToU VW) N
Bepuokpacia Tou TTapapével aTabepr|. 1o onueio B eugavidovral ol TTpwTeg
QUOaAIdEG aTpoU. AuTtd aonuaivel TTwg To PEUCTO PpiokeTal o€ Ceuydpl TIHWV
TTieong-Bepuokpaciag atyotroinong. H Trieor| Tou Ba gival n Trieon arpoTroin-
ong TTou avTioToIXel 0Tn Bepuokpacia Twv 25 °C yia 1o YUKTIKO péco R134a.
ATTO TO OXETIKO TTivaka Tou MapapTApaTog 2 Bpiokoupe OTI N TTiECN auTh ival
666 kPa.

KepdaAaio 5

(Mapdaypagog 5.4)

SupTTEPIAGBETE oTOV TTPOBANUATIOPO CAG Kal TIG EEAG TTAPAUETPOUG:

® Eival AMdBog va Bewpoulpe ioeg Tn AavBdvouca BepudTNTA ATHO-
TToinong kai T AavBdavouca BepudTNTA CUPTTUKVWONG, OTAV TA
@aivopeva autd cupPaivouv KATw atrd SIOQOPETIKEG OUVOAKES
Bepuokpaciag kal TTieong.

® Améppiyn BepudTNTAG TTPOG TO TTEPIBAAAOV O€E YiveTal JOVO KOTA
TN CUPTTUKVWON Tou aTgoU aAAd Kal KaTd TNV Wugn Tou uttépBep-
MOU aThoU OTO QUUTTUKVWTA (TUAMa AB, ZxAua 4.3) péxpl va vyi-
Vel ENPOG Kopeopévog. Etriong, améppiwn Beppdtntag yiverar Kai
KATd TNV UTTOWUEN GUPTTUKVWPOTOG HEGQ OTO GUUTTUKVWTHA (TUAMA
A, XxAua 4.3).
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® H agaipoupevn BepudTnTa, avd Kg WUKTIKOU PECOU, ATTd TOV Yu-
XOUEVO XWpPOo, Katd Tnv atyoTtroinon, O¢v gival ion pe tn Aavedavou-
oa BepudTnTa aTPOTIOINONG. QUUNOBEiTE OTI £va PEPOG TOU peuaToU
£XEl aTgoTToINBEi dN, TTPIV UTTEI GTO OTOIXEIO ATPOTTOINONG, agal-
pwvTag BepudTnTa OXI ATTO TOV YUXOPEVO XWPO, AAAG aTrd Tn uala
TOU UYpoU WUKTIKOU PECOU.

OAeg auTég TIg okéwelg Ba TIg doUue “Cwypa@ICPEVES” KOTA TV OTTEIKOVI-
an TOU WUKTIKOU KUKAoU o€ didypauua p-h (010 B” Mépog Tou BiAiou). Ekei
N aTTOPPOPOUEVN BEPUOTNTA, O€ KABE KUKAO, TTapIoTAvETal, OTTWG Ba dOUE,
ME éva eUBUYPAUMO TUAMA Kal N aTToPPITITOMEVN BepudTnTa Pe éva GAAO €u-
BUypapO TUAUO HEYAAUTEPOU UAKOUG.

(Epwtnon 8)

H péBodog autr Bewpeital KaAn, TTETUXaivel E0IKOVOUNGON EVEPYEIAG KAl XPN-
olgoTrolgiTal TToAU cuyvd oTnv TTPAgN. Av aag TTpoAnuaridel To yeyovog OTi
TO PEUCTO WUXETAI aTTO TOV UTTEPOEPUO aTUO (Icwg €dW o1 AéEeig “eatra-
TOUV”), oKe@OBeiTe 0¢ TTOI0 BepuoKkpacia PpiokeTal TO UTTOWUKTO uypo €£0-
Oou aTrd TO GUUTTUKVWTH KOl O€ TTola Bepuokpaaia BpiokeTal o uttEPBEePPOG
aTpoOG €600V aTrd TOV aTPoTTOINTH. MEAETAOTE, YIa TTAPADEIYUA, TOV TTIVOKA
ME Ta BEPUOBUVANIKG XAPAKTNPIOTIKA TOU WUKTIKOU péoou R22. MtmopouUpue
va £xoupe utTéEPBepUO aTud Tou R22 Beppokpaaiag 1.x. —15°C kal UTTOWUKTO
uypo Tou R22 Bepuokpaaiag 20 °C. BERaia, oTnNV TTEPITITWAN TTOU £XOUME TNV
idla TTiEoN, A0POAWG 0 UTTEPBEPPOG ATUOG HIag ouaiag £xel uwnAdTepn Bep-
MoKpaoia atrd To UTTOWUKTO UypO. ZTNV WUKTIKA eyKaTdoTaon OPwG, TO UTTO-
WUKTO PEUOTO ££0O0U ATTO TO CUNTTUKVWTH BPIOKETaI OTNV TTAEUPd UWNANG
TMEoNG, EVW O UTTEPOEPUOG aTUOG £€600U ATTO TOV ATUOTIOINTA OTNV TTAEUPA
XAUNAAg Trieong.

KepdAaio 6

(§ 6.3.1)

Ta TTAEOVEKTHUOTA TWV ATUOTIOINTWY £EQAVAYKATHUEVNG KUKAOQOPIag agpa ei-
vail Ta €ENG:
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MTtropoUue va TOTTOBETACOUPE OTUOTIOINTH MIKPOTEPNG ETTIPAVEI-
ag au&dvovTag avTioTolxa To TTo06 Tou diepxOuEvoU agpa. Me Tov
TPOTTO AUTO KEPSICOUPE XWPO TTOU gival onUAVTIKOG TTapdyovTag
0€ TTOANEG TTEPITITWOEIG.

MtropoUpe va auopeiwvouue TO TTOoO Tou OlEPXOUEVOU aépa
(puBpiovtag avrigToixa Kal TNV a1mdd0o0n TOU OTPOTIOINTA) WE TN
pUBUION TWV OTPOPWY TOU QVEUIOTAPA.

Mag divetal n duvaTdTNTa va TOTTOBETHOOUHE TOV OTUOTTIOINTA Kal
oe dA\a onpeia, eKTOG TNG 0POPNG, OTTWG OTO WuyEio-BITpiva Tou
OXNMOTOG TTOU OKOAOUBEI.

Ta PEIOVEKTAPATA TWV ATPOTIOINTWY EEQVAYKATUEVNG KUKAOQOPIAG EVavTl
TWV ATPOTTOINTWVY QUOIKAS KUKAOQOpPIag gival Ta €ENG:

‘Exouv YeyaAUTEPO KOOTOG TTAPAYWYNG.

‘Exouv peyoAUTEPO KOOTOG AcIToupyiag Adyw TNG NAEKTPIKAG eVvEP-
YEIOG TTOU daTTavAaTal yia TN AEITOUPYia TOU AVEUIOTHPA.
Anpioupyouv B6pufo.

Ao@uypaivouv (Enpaivouv) TTio €UKOAQ TNV ATUOC@AIPA O OXEON
ME TOUG ATUOTTOINTEG QUOIKNG KUKAO®OPIAG, TTpAyua TToU TTPETTEI
va Aappavetal coapd utréwn 6Tav Ta TTPOG WYUEn TTPoidvTa aTral-
TOUV UWNAK OXETIKA Uypagoia yia Tn ouvTpnor Toug.
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Epwtnon 8

Aev Ba ptTopoloe va avaypd@eTal yia kal pévo Tiun. H atrédoon Tou artuo-
TToINT €€apTdTtal ammd TO UAIKO KATOOKEUNG, TNV ETTIPAVEIQ GUVOAAQYNG HE
TO TTEPIBAAAOV Kal GAAO KATAOKEUAOTIKA XOPAKTNPIOTIKA, OAAG utrdpxouv
Kal GAAo1 TTapdyovTeg TTou kKaBopidouv Tnv amoédoor Tou. H diag@opd Bep-
MOKPACiag aTpoTroinong amé Tn BepoKPACia TOU YUXOMEVOU XWPOU
gival évag mapdyovtag TTou oUUBAAAEl onNPavTIKG oTnv atrédoon dev gival
YVWOTOG PE akpifeia ek Twv TTpoTépwy. TEAOG n atrddoon eival dIaQopETI-
Kl av@Aoya pE TO av TTPOKEITAI YIO OTPOTTOINTH QUOIKAG 1 €€avayKaouEévng
KukAo@opiag. 1n deUTtepn TTEQITITWON TNV aTTéd00N £TTNEEAlOUV Kal Ta A€l-
TOUPYIKA XOPAKTNPIOTIKA TOU aveMIOTAPA (TT.X. apiBUOg oTpoPwy) Ta
oTroia dgv yvwpifoupe aTTd TIPIV.

Epwtnon 14

O1 Mo onpavTikoi TPATTOI €ival Ol TTAPAKATW:

® FEicaywyn uypaciag oTnv eyKATAoTOON KATA TNV KATAOKEUH TNG.
® EANTG a@uUypavon ToU E0WTEPIKOU TWV CUOKEUWV.

® Aiappor] oTo TUAPA TNG XapNAAG TTAEUpdg, 6Tav n Triecn aryoTroin-
ong €ival xapnAdtepn atré TNV aTHOC@AIPIKN. TOTE £XOUNE EI0ayw-
Yy aépa 0TO KUKAWWA, O OTTOI0G TTEPIEXEI KAl UYPOaTia.

® [lapaywyn atpgou atd XNMIKr d1aCTTacn Tou WUKTIKOU peuaToU Kal
ToU Aadiou.

® Aidotraon TnG KUTTOPIVNG, N OTTOIa XPNOIYOTIOIEITAl WG HOVWTIKO
OTOV NAEKTPOKIVNTHPA.

® ‘Ymapén uypaciag aTo WUKTIKO PeUCTO 1 oTo AGdI AiTravang Trpiv
aTrd TNV TOTTOBETNOT) TOUG OTO KUKAWHQ.

BAETTOUPE OTI €ival APKETEG OI QITIEG TTOU PTTOPOUV va odnyrjoouv oTnv
€loaywyr uypaciag o€ éva WUKTIKO KUKAwA. [T auTo o€ KABE epyacia eTTEY-
Baong oTo KUKAwa TTpoBAETETAI TTAVTOTE, 6TaV diveTal n duvaTdTNTA, N £€0-
£pwan TOU OUCTAPATOG, N aTTopdkpuvon dnAadn Tou aépa atrd To KUKAWA.
Eival éva atmé Ta guvnBiopéva Brparta oTIG EpYaaTNPIAKEG OOKNOEIG TTou Ba
KAveTE OTO HaBnua Eykaraordoeis Yuéng.
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KepdAaio 7

(§7.4)

‘Evag Adyog €ivail 6TI 0 YUKTIKOG KUKAOG TNG dIATaENG TTou e€eTdoape dev
TePIAapBAavel UTTOWUEN CUPTTUKVWHOTOG. AUTO, OTTWG avaAUBnKe OTO Keipe-
Vo Aiyo TTpIv TeBEI TO EpWTNUA, £XEI DUOUEVEIG ETITITWOEIG OTNV £YKATAOTACN
atrd evepyelakn atToywn. O KupidTEPOG SPWG AGYOG cival OTi n dIGTAgn auTn
KOAgiTal va KaAUwel peydAn Bepuokpaciakn dlagopd avdaueoa otn Bep-
MoKpagia cuuTTUKVWOnNG Kal T Beppokpacia atpoTtroinang. MeAeTwvTag Tov
KUKAO TTavw oTo diaypappa p-h, BAETTOoupE OTI N Beppokpaaia aTyoTroinong
givar — 28 °C kai n Bepuokpacia cupttikvwong 41,5 °C. H Bepuokpaaliakr)
dlagopd eival 69,5 °C. Ze pia TéTola WUKTIKA didTagn dev uTropoUpE va TTEpI-
pévoupe peyaho COP. (OuunBeite Ta TTEPi GUVTEAEDTA CUUTTEPIPOPAS WUKTI-
KoU KUkAou TTou avamTugaue oto KepaAaio 5 (§ 5.5).
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[IAPAPTHMA 2

MINAKAZ 1
Tiyég Tou R TG Zxéong (3.1)
Aépio Aépag AlwTo Apyod Oguyovo Yopoydvo
R (J/kg K) 287 297 208 260 4125
MINAKAZ 2
TipEG TNG E18IKNAG BEPUIKAG AyWYIHOTNTAG K S10(pOpwV UAIKWV
YAik6 E18ikr) Oeppiki Aywyiportnra k (W / m K)
XaAkog eptropiou 348
AAoupivio 228
Zidnpog kabapog 73
Mépuapo 2,9
TuoAi 1,16
ZUho 0,17
PeANdg 0,06
MovwrTikd (MoAuoupaiBavio, MoAuaTepivn) A6 0,029 €wg 0,035

>T0UG OUO TTIVOKEG PJE OXEOEIG JETATPOTING HOVADdWY TTOU akoAouBouv, n
povada tou S.I. BpiokeTal o€ Eyxpwuo @ovTo. Ol TTiVAKES XpNOINOTToIoUVTal
ME TOV iB10 TPOTTO, OTTWG O TTIVAKOG PE POVADEG TTiEONG TNG TTapaypd@ou

2.7.
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MINAKAZ 3

Movdadeg evépyelag, BepuodTnTAG KOl £pyou

kpm kcal Btu kWh
;— 0,102 2,39x10 9,46x10% 2,77x107
kpm 9,81 1 2,34x10° 9,3x10°3 2,72x10°
kcal 4,186x10° 427 1 3,968 1.16x10°
Btu 1055 108 0,252 1 2,93x10
kwh 3,6x10° 3,67x10° 860 3412 1
MINAKAZ 4
Movdadeg 10x00g
PS kcal/h Btu/h RT
1 1,36x10° 0,860 3,41 2,85x10+
PS 7355 1 633 2513 0,209
kcal/h 1,161 1,58x10° 1 3,968 3,3x10+
Btu/h 0,293 3,98x10 0,252 1 8,33x10°
RT 3510 4,78 3024 12000 1




OegpHOBUVAUIKA XUPAKTNPICTIKA TOU YUKTIKOU péoou R22

MINAKAZ 5

[TAPAPTHMA 2

Migon 6yKog MukvéTnTa EvBaATria EvTpotria
Oeppok kcal/kg keal/(kg)(K)
oc YypoU | Atpou | YypoU | ATpoU | YypoU | AavBdv. | ATpoU | YypoU | Atpou
kg/em? I/kg m¥kg | kg/m? kg/l

v, A Iv, I h, hg h, s, S,
-30 1.6669 07245 01359  1.3803| 7.3611|  91.907 54.254| 146.161| 0.96887 119199
29 1.7386 07261 0.4306| 1.3773| 7.6578|  92.167 54.100| 146.267| 0.96993 119151
-28 1.8126 07277| 04256  1.3742| 7.9638|  92.428 53.944| 146372 0.97099 119103
27 1.8890 07203| 01208 1.3712| 8.2793|  92.689 53.788| 146.477| 0.97205 1.19056
26 1.9679 07309|  0.1162|  1.3682| 8.6044|  92.951 53.630| 146.581| 097311 1.19009
25 2.0493 07325  0.118|  1.3651| 8.9394|  93.214 53471| 146.685| 0.97416 1.18963
24 21333 07342  0.4077|  1.3621| 9.2846|  93.477 53311 146.788| 0.97522 1.18918
-23 2.2200 07358  0.1037| 1.3500| 9.6400| 93741 53.750| 146.891| 0.97627 1.18873
22 2.3094 07375  0.0099|  1.3559| 10.0060|  94.006 52987| 146.993| 097732 1.18829
21 2.4015 07392  0.0963|  1.3528| 10.3827| 94271 52.824| 147.095| 0.97836 1.18785
20 2.4964 07409|  0.0928|  1.3497| 10.7704| 94537 52650 147.196| 0.97941 1.18742
19 25942 07426 0.0895|  1.3466| 11.1693|  94.804 52493| 147.296| 0.98046 1.18699
18 26949 07443|  0.0864| 1.3435| 11.5797|  95.071 52.325| 147.396| 0.98150 1.18657
A7 2.7986 07461|  0.0833|  1.3403| 12.0018|  95.339 52157| 147.495| 0.98254 1.18615
-16 2.9053 07478|  0.0804|  1.3372| 124357|  95.608 51.987| 147.594| 0.98358 118574
-5 3.0152 07496 | 00776 1.3340| 12.8819| 95877 51.815| 147.692| 0.98462 1.18533
14 3.4281 07514| 00750  1.3308| 13.3404|  96.147 51.643| 147.790| 0.98565 1.18492
13 3.2443 0.7532| 0.0724| 1.3276| 138117| 96.418 51.469| 147.886| 0.98669 1.18452
12 3.3638 07550 00700 1.3244| 14.2058|  96.689 51.294| 147.983| 0.98772 1.18413
1 34865 07569| 0.0676 |  1.3212| 14.7932|  96.961 51.117| 148.078| 0.98875 118374
-10 3.6127 07587| 00653 1.3180| 153040| 97.234 50.939| 148.173| 0.98978 1.18335
9 3.7423 07606| 0.0632| 1.3147| 158286 97.507 50.760| 148267 0.99081 1.18297
8 3.8754 0.7625|  0.0611 13115 163671  97.781 50.579| 148361 0.99184 1.18259
7 4.0121 07644  0.0591 1.3082| 16.9200|  98.056 50.397| 148.453| 0.99286 1.18221
6 4.1524 07663| 0.0572( 1.3049| 17.4874| 98.332 50.214| 148546 0.99389 118184
5 4.2964 07683| 0.0553| 1.3016| 18.0697|  98.608 50.029| 148.637| 0.99491 118147
4 4.4441 0.7703|  0.0536| 1.2083| 18.6671| 98.885 49.842| 148728 0.99593 118111
3 4.5057 07722| 00519 12049 19.2800|  99.163 49.655| 148817 0.99695 118075
2 4751 07742| 00502 12016 19.9087|  99.441 49.465| 148907 0.99797 1.18039
El 4.9104 07763|  0.0487| 1.2882| 20.5535|  99.720 49.275| 148.995| 0.99898 1.18004
[ 5.0738 07783  0.0471 1.2848| 21.2147| 100.000 49.083| 149.083| 1.00000 1.17968
1 5.2412 0.7804|  0.0457  1.2814| 21.8927| 100.281 48889 149169 1.00101 117934
2 5.4127 07825  0.0443|  1.2780| 22.5877| 100.562 48.694| 149.255| 1.00203 117899
3 5.5884 07846  0.0420|  1.2746| 23.3002| 100.844 48.497| 149.341| 1.00304 117865
4 5.7684 07867  0.0416|  1.2711| 24.0305| 101.126 48.208| 149.425( 1.00405 117831
5 5.9527 07889  0.0404|  1.2676| 24.7788| 101.410 48.098| 149.508| 1.00506 147797
6 6.1413 0.7910|  0.0391 12642 255457 101694 47.897| 149591 1.00606 117764
7 6.3344 0.7932|  0.0380 1.2606( 263315 101.979 47.694| 149.673| 1.00707 147731
8 6.5320 0.7955|  0.0369|  1.2571| 27.1366| 102.265 47.489| 149.754( 1.00807 117698
9 6.7342 07977|  0.0358|  1.2536| 27.9613| 102,551 47.282| 149.834( 1.00908 117665
10 6.9410 0.8000|  0.0347|  1.2500| 28.8061| 102.839 47.074| 149.913[ 1.01008 117633
1 7.1525 0.8023|  0.0337| 12464 206714| 103.127 46.864| 149.991( 1.01108 117601
12 7.3687 0.8046|  0.0327|  1.2428| 30.5576| 103.416 46.653| 150.068( 1.01208 1.17569
13 75898 0.8070|  0.0318|  1.2392| 31.4651| 103.705 46.439| 150.145( 1.01308 117537
14 7.8158 0.8094|  0.0309|  1.2355| 32.3945| 103.996 46.224| 150220 1.01408 117505
15 8.0468 08118 00300 12319 33.3461( 104.287 46.007| 150.294( 1.01508 117474
16 8.2828 0.8142|  0.0291 1.2282| 343204 104579 45788 150.367 1.01607 117442
17 6.5239 0.8167|  0.0283| 12245 35.3180| 104.872 45.568| 150.440 1.01707 117411
18 8.7701 0.8192|  0.0275|  1.2207| 36.3392| 105.166 45345| 150.511( 1.01806 117380
19 9.0216 0.8217|  0.0267|  1.2170| 37.3848| 105.460 45120 150.581( 1.01906 117350
20 9.2784 0.8243|  0.0260|  1.2132| 38.4552| 105.756 44.894| 150650 1.02005 117319
21 95406 0.8269| 0.0253|  1.2094| 39.5508| 106.052 44.665| 150718 1.02104 1.17288
22 9.8082 0.8205|  0.0246|  1.2055| 40.6724| 106.350 44.435| 150.785( 1.02203 117258
23 10.081 08322 00239  1.2017| 41.8204| 106.648 44202| 150.850 [ 1.02302 117228
24 10.360 0.8349|  0.0233|  1.1978| 42.9955| 106.947 43.968| 150915 1.02401 147197
25 10.644 0.8376|  0.0226|  1.1939| 44.1983| 107.247 43.731| 150978  1.02500, 147167,
26 10.935 0.8404|  0.0220(  1.1899| 45.4295 107.548 43492| 151.040( 1.02599) 147137,
27 11.230 0.8432|  0.0214|  1.1859| 46.6896| 107.850 43.250| 151100  1.02698, 147107,
28 11,532, 0.8461|  0.0208|  1.1819| 47.9795 108.153 43.007| 151.160(  1.02797, 147077,
29 11.840. 0.8490|  0.0203|  1.1779| 49.2098| 108.457 42.761|  151.218(  1.02896, 117047,
30 12153 0.8519|  0.0197|  1.1738| 50.6513| 108.762 42.513| 151275  1.02994, 117018
31 12.473 0.8549|  0.0192|  1.1698| 52.0347| 109.068 42.262| 151330  1.03093, 1.16988
32 12.799 0.8579|  0.0187|  1.1656 53.4508| 109.375 42.009| 151384 1.03192 1.16958
33 13431 0.8610|  0.0182 11615 54.9005|  109.683, 41.753|  151.436( 1.03290 1.16928
34 13.470 0.8641|  0.0177|  1.4573| 56.3846| 109.993 41.495| 151487 1.03389 1.16898
35 13.815 08673  0.0173|  1.1531| 57.9039| 110.303 41234 151.537| 1.03488 1.16868
36 14.166 08705  0.0168|  1.1488| 59.4596| 110.615 40970 151.585| 1.03586 1.16838
37 14524 0.8738|  0.0164| 11445 61.0524| 110927 40704 151.631| 1.03685 1.16808
38 14.888 0.8771|  0.0160|  1.1402| 62.6834| 111.241 40.435| 151.676| 1.03783 116778,
39 15.259 0.8805|  0.0155|  1.1358 64.3537| 111.556 40.163| 151719  1.03882 1.16748|
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MINAKAZ 6
OepHOBUVANIKA XOPAKTNPIOTIKA TOU WYUKTIKOU péoou R134a

Amohutn E151kog 6ykog EiSiki TukvoTnTal EvlaAria Evrporria
Beppo- Tieon mikg kg/m? kJlkg kJ (kg)(K)
Kpaoia
*C Yypou Aol Yypou ATpo0 Yypou | AavBavouca| Atpou Yypou ATtpol
KPa(abs) v v w, I, h h h s s
f [] f g f g 9 t 9
-40 5114 0.0007 0.3614 14146 2767 1484 2259 3743 0.7967 1.7655
-39 53.88 0.0007 0.3441 14118 2906 1496 2253 3749 0.8020 1.7641
-38 56.74 0.0007 0.3279 1408.9 3.050 1509 2247 3755 0.8073 1.7627
-37 59.72 0.0007 03125 1406.0 3200 1521 2240 376.2 0.8126 1.7613
-36 62.83 0.0007 0.2980 1403.1 3356 1534 2234 376.8 0.8178 1.7599
-35 66.07 0.0007 0.2843 1400.2 3518 1546 2228 3774 0.8231 17586
-34 69.43 0.0007 0.2713 1397.4 3.686 155.9 2222 3781 0.8283 1.7573
-33 7293 0.0007 0.2590 13945 3.861 157.1 2215 3787 08336 1.7561
-32 76.58 0.0007 0.2474 13915 4.042 1584 2209 3793 08388 1.7548
31 80.36 0.0007 0.2365 1388.6 4229 159.7 2203 379.9 0.8440 1.7536
-30 8429 0.0007 0.2260 1385.7 4424 160.9 2196 3806 0.8492 1.7525
-29 88.37 0.0007 0.2162 1382.8 4.625 162.2 219.0 3812 08544 17513
-28 9261 0.0007 0.2069 1379.8 4833 1635 2183 3818 0.8595 1.7502
27 97.02 0.0007 0.1981 1376.9 5.049 164.7 2177 3824 0.8647 1.7491
-26 10158 0.0007 0.1896 13739 5273 166.0 2174 383.1 0.8698 1.7481
25 106.32 0.0007 0.1817 1371.0 5504 167.3 216.4 3837 08750 1747
24 1122 0.0007 01741 1368.0 5743 168.6 2157 3843 0.8801 1.746
23 116.31 0.0007 0.1669 1365.0 5991 169.8 215.1 3849 0.8852 1.745
22 12157 0.0007 0.1601 1362.0 6.247 1714 2144 3855 0.8903 1.744
21 127.02 0.0007 0.1536 1359.0 6.511 1724 2137 386.2 0.8954 1.7431
-20 13267 0.0007 01474 1356.0 6.784 173.7 2131 386.8 0.9005 17422
-9 138.50 0.0007 01415 1353.0 7.066 175.0 2124 3874 09055 17413
-18 14454 0.0007 0.1359 1349.9 7.357 1763 1.7 388.0 09106 1.7404
A7 150.78 0.0007 0.1306 1346.9 7.658 1776 211.0 388.6 09157 17395
-16 157.23 0.0007 0.1255 13438 7.968 1789 2104 389.2 09207 1.7387
15 163.90 0.0007 01207 13408 8.288 180.2 209.7 3898 09257 1.7379
14 170.78 0.0007 0.1160 13377 8.618 1815 209.0 3904 09307 1.7371
-3 177.89 0.0007 0.1116 13346 8.958 1828 2083 3911 0.9357 17363
2 185.22 0.0008 0.1074 13315 9.309 184.1 2076 3917 0.9407 1.7356
-1 192.79 0.0008 0.1034 1328.4 9.671 185.4 206.9 3023 0.9457 1.7348
10 200.60 0.0008 0.0996 13253 10.044 186.7 206.2 3929 09507 1.7341
-9 208.65 0.0008 0.0959 13221 10.428 188.0 2054 3035 0.9557 1.7334
-8 216.95 0.0008 0.0924 13190 10.823 189.3 2047 3941 0.9606 17321
7 22550 0.0008 0.0890 13158 11231 190.7 204.0 3947 0.9656 17321
6 23432 0.0008 0.0858 13126 11650 192.0 2033 3953 0.9705 17314
5 24339 0.0008 0.0828 1309.4 12,082 1933 2025 3959 0.9755 1.7308
-4 25274 0.0008 0.0798 1306.2 12.526 1946 2018 3964 0.9804 1.7302
3 26236 0.0008 0.0770 1303.0 12.983 196.0 2014 397.0 0.9853 17295
2 27226 0.0008 0.0743 1299.8 13.454 197.3 2003 397.6 0.9902 1729
- 28245 0.0008 0.0718 12965 13.937 198.7 199.6 398.2 0.9951 17284
0 292.93 0.0008 0.0693 12933 14435 200.0 1988 398.8 1.0000 17218
1 303.70 0.0008 0.0669 1290.0 14.946 2013 198.0 399.4 1.0049 17213
2 31477 0.0008 0.0646 1286.7 15472 2027 1973 400.0 1.0098 1.7267
3 326.16 0.0008 0.0624 12834 16.013 2040 1965 4005 1.0146 1.7262
4 337.85 0.0008 0.0604 12801 16.569 2054 195.7 40141 1.0195 1.7257
5 349.87 0.0008 0.0583 1276.7 17.140 206.8 1949 401.7 1.0244 17252
6 362.21 0.0008 0.0564 12734 17.726 208.1 1942 402.3 1.0202 17247
7 374.88 0.0008 0.0546 12700 18.329 2095 193.4 4028 1.0340 17242
8 387.88 0.0008 0.0528 1266.6 18.948 2108 1926 403.4 1.0389 17238
9 401.23 0.0008 0.0511 1263.2 19.583 2122 1918 404.0 1.0437 17233
10 41492 0.0008 0.0494 12598 20236 2136 1909 4045 1.0485 1.7229
1 42897 0.0008 0.0478 1256.3 20.906 215.0 1901 405.1 1.0533 1.7224
12 443.37 0.0008 0.0463 1252.9 21594 216.4 1893 4056 1.0582 1722
13 458.11 0.0008 0.0448 1249.4 22301 2177 1885 406.2 1.0630 17216
14 47325 0.0008 0.0434 1245.9 23.026 219.1 1876 406.8 1.0678 17212
15 488.78 0.0008 0.0421 12423 23770 2205 186.8 407.3 1.0726 1.7208
16 504.68 0.0008 0.0408 12388 24533 2219 1859 407.8 1.0773 1.7204
17 520.98 0.0008 0.0395 1235.2 25317 2233 185.1 408.4 1.0821 172
18 537.67 0.0008 0.0383 12316 26121 2247 1842 408.9 1.0869 1.719
19 554.76 0.0008 0.0371 1228.0 26.945 226.1 1833 409.5 1.0917 17192

ouvexileral
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20 572.25 0.0008 0.0360 12244 27.791 2215 1825 410.0 1.0964 1.7189
21 590.16 0.0008 0.0349 1220.7 28.659 2289 181.6 4105 1.1012 1.7185
22 608.49 0.0008 0.0338 1217.0 29.549 2304 180.7 411.0 1.1060 1.7182
23 627.25 0.0008 0.0328 12133 30.462 2318 179.8 4116 1.1107 1.7178
24 646.44 0.0008 0.0318 1209.6 31.399 2332 178.9 4121 1.1155 1.7175
25 666.06 0.0008 0.0309 1205.9 32.359 2346 178.0 4126 1.1202 1.71171
26 686.13 0.0008 0.0300 12021 33.344 236.1 177.0 4131 1.1250 1.7168
27 706.66 0.0008 0.0291 1198.3 34.354 2315 176.1 4136 1.1297 1.7165
28 727.64 0.0008 0.0283 11944 35.389 238.9 175.2 4141 1.1345 1.7161
29 749.04 0.0008 0.0274 1190.6 36.451 2404 1742 414.6 1.1392 1.7158
30 771.02 0.0008 0.0266 1186.7 37.540 2418 1733 4151 1.1439 1.7155
31 793.43 0.0008 0.0259 1182.8 38.657 2433 172.3 415.6 1.1487 1.71151
32 816.28 0.0008 0.0251 1178.8 39.802 2448 173 4161 1.1534 1.7148
33 839.66 0.0009 0.0244 11749 40.975 246.2 170.3 416.6 1.1581 1.7145
34 863.53 0.0009 0.0237 1170.8 42179 2417 169.3 47.0 1.1628 17142
35 887.91 0.0009 0.0230 1166.8 43.413 249.2 168.3 4115 1.1676 1.7138
36 912.80 0.0009 0.0224 1162.7 44,679 250.6 167.3 418.0 11723 1.7135
37 938.20 0.0009 0.0218 1158.6 45.977 252.1 166.3 4184 114770 1.71132
38 964.14 0.0009 0.0211 1154.5 47.308 2536 165.3 418.9 1.1817 1.7129
39 990.60 0.0009 0.0205 1150.3 48.672 255.1 164.2 419.3 1.1864 1.71125
40 1017.61 0.0009 0.0200 1146.1 50.072 256.6 163.2 419.8 11912 1.71122
4 1045.16 0.0009 0.0194 1141.9 51.508 258.1 1621 420.2 1.1959 1.7119
42 1073.26 0.0009 0.0189 1137.6 52.980 259.6 161.0 420.6 1.2006 1.7115
43 1101.93 0.0009 0.0184 11333 54.490 2611 159.9 a1 1.2053 17112
44 1131.16 0.0009 0.0178 1128.9 56.040 262.7 158.8 4215 1.2101 1.7108
45 1161.01 0.0009 0.0174 11245 57.630 264.2 157.7 4219 1.2148 1.7105
46 1191.41 0.0009 0.0169 1120.0 59.261 265.7 156.6 4223 12195 1.7101
47 1222.41 0.0009 0.0164 1115.6 60.934 267.3 155.4 4227 1.2242 1.7097
48 1253.95 0.0009 0.0160 111.0 62.652 268.8 154.3 4231 1.2290 1.7093
49 1286.17 0.0009 0.0155 1106.4 64.415 2704 1531 4235 1.2337 1.709
50 1319.00 0.0009 0.0151 1101.8 66.225 219 1519 423.8 1.2384 1.7086
51 1352.44 0.0009 0.0147 1097.1 68.084 2735 150.7 4242 1.2432 1.7082
52 1386.52 0.0009 0.0143 1092.4 69.992 27541 149.5 4246 1.2479 1.7077
53 1421.23 0.0009 0.0139 1087.6 71.952 276.6 148.3 4249 1.2527 1.7073
54 1456.58 0.0009 0.0135 1082.8 73.966 218.2 147.0 425.3 1.2574 1.7069
55 1492.59 0.0009 0.0132 1077.9 76.035 279.8 1458 425.6 1.2622 1.7064
56 1529.26 0.0009 0.0128 1072.9 78.162 2814 1445 425.9 1.2670 1.7059
57 1566.61 0.0009 0.0124 1067.9 80.348 283.0 143.2 426.2 1.2117 1.7055
58 1604 63 0.0009 0.0121 1062.8 82.596 284.6 1419 426.5 1.2765 1.705
59 1643.35 0.0009 0.0118 1057.7 84.908 286.3 140.5 426.8 1.2813 1.7044
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Wy=H - KAIMATIEMOS

MINAKAX 7
OgPHOBUVAMIKA XAPAKTNPIOTIKA TOU YUKTIKOU Hécou R12

MNicon Ei81k6g MukvéTnTa EvlaATria Evrpotria
dyKog kcal/kg kecal/(kg)(K)
Ogppok
YypoU | AtpoU | YypoU | AtpoU | YypoU | AavBdv. | AtuolU | Yypou Atpol
°C kg/cm? ATM I/kg m¥kg kg/rn® kg/l
\2 \A IV, Vg h, he h, s, s,
30 1.0239 09910  0.671979|  0.159375 14881 6.27453 93.506 39.490 132.995|  0.97496 113736
29 1.0683 10340  0.673281| 0.153178 14853  6.52834 93.718 39.386 133104 097583 113714
-28 11142 10784  0.674592| 0.147275 14824  6.79001 93.931 39.282 133.213| 097670 1.13692
27 11617 11243 0.675913|  0.141649 14795  7.05973 94.145 39.178 133.322| 097756 113671
-26 1.2107 14717 0.677244|  0.136284 14766  7.33764 94358 39.073 133.431 0.97842 1.13651
-25 1.2612 12207  0.678586|  0.131166 14737  7.62394 94.572 38.967 133539  0.97928 113631
-24 1.3134 12712 0.679937|  0.126282 14707  7.91878 94.786 38.862 133648  0.98014 113611
-23 1.3673 13233  0.681299|  0.121620 14678(  8.22234 95.000 38.756 133.756|  0.98100 1.13592
22 1.4228 13770  0.682671|  0.117167 14648  8.53481 95.215 38.649 133.864|  0.98185 113573
21 1.4801 14325  0.684054|  0.112013 14619  8.85636 95.429 38.542 133.972|  0.98270 113554
-20 1.5391 14896  0.685448|  0.108847 14589  9.18718 95.644 38.435 134.079|  0.98354 1.13536
19 1.5999 15485  0.686853|  0.104960 14559  9.52745 95.859 38.327 134.187|  0.98439 113518
18 1.6626 1.6091 0688269  0.101242 14529  9.87735 96.075 38.219 134204 098523 1.13501
A7 1.7271 16716  0.689697|  0.097684 1.4499(  10.23709 96.290 38.110 134.401 0.98607 113484
16 1.7936 17359  0.691136|  0.094279 1.4469(  10.60684 96.506 38.001 134507  0.98691 1.13468
-5 1.8620 1.8021 0692586  0.091018 14439  10.98681 96.723 37.891 134.614| 098774 1.13451
14 1.9323 18702  0.694049|  0.087895 1.4408(  11.37720 96.939 37.781 134720  0.98857 113435
A3 2.0047 19402  0.695523|  0.084903 14378(  11.77820 97.156 37.670 134.826|  0.98940 1.13420
A2 2.0792 20123| 0697010 0.082034 14347( 1219002 97.373 37.559 134.932| 099023 1.13405
-1 21557 2.0864|  0.698509| 0.079284 14316 12.61286 97.590 37.447 135.037|  0.99106 1.13390
-10 22344 21625 0700021  0.076646 1.4285( 13.04694 97.808 37.335 135.143|  0.99188 113375
9 23152 22408 0701545 0.074115 1.4254(  13.49246 98.025 37.222 135.248|  0.99270 1.13361
-8 2.3983 23211 0.703083|  0.071686 14223(  13.94965 98.244 37.109 135352 0.99352 113347
7 2.4836 2.4037| 0704634 0.069354 14192 14.41872 98.462 36.995 135.457| 099434 113333
- 25712 24885  0.706198|  0.067115 1.4160(  14.89989 98.681 36.880 135.561 0.99515 113320
5 26611 25755 0707776  0.064963 14129 1539340 98.900 36.765 135.665|  0.99597 1.13306
-4 27534 26648  0.709368|  0.062895 14097 1589947 99.119 36.649 135.769|  0.99678 113204
3 2.8480 27564  0.710974|  0.060908 1.4065(  16.41832 99.339 36.533 135.872|  0.99759 113281
2 2.9452 28505  0.712594|  0.058996 1.4033(  16.95022 99.559 36.416 135.975|  0.99839 113269
-1 3.0448 2.9469| 0714229  0.057158 1.4001( 17.49538 99.779 36.208 136.078|  0.99920 113257
0 3.1469 3.0457| 0715878  0.055389 13969  18.05406 100.000 36.180 136.180 1.00000 113245
1 3.2517 34471 0.717543|  0.053687 13936  18.62652 100.221 36.061 136.282 1.00080 113233
2 33590 32510|  0.719223|  0.052040 1.3904|  19.21299 100.442 35.942 136.384 1.00160 113222
3 3.4690 33574| 0720919  0.050470 1.3871|  19.81375 100.664 35.821 136.485 1.00240 113211
4 35816 3.4664| 0722631 0.048950 1.3838|  20.42005 100.886 35.700 136.586 1.00319 1.13200
5 3.69"0 35781 0724359  0.047485 1.3805|  21.05916 101.108 35.579 136.687 1.00399 113189
6 38152 3.6925|  0.726103|  0.046074 13772| 2170436 101.331 35.456 136.787 1.00478 113179
7 39362 3.8096| 0727864  0.044713 1.3739|  22.36493 101.554 35.333 136.887 1.00557 113169
8 4.0600 3.9294|  0720643|  0.043401 13705 23.04114 101.778 35.209 136.987 1.00636 1.13159
9 4.1868 4.0521 0731438|  0.042135 13672  23.73330 102.002 35.084 137.086 1.00715 113149
10 43164 44776 0733252  0.040914 1.3638|  24.44169 102.226 34.959 137.185 1.00793 113139
1 4.4491 43060  0.735083|  0.039735 13604 2516662 102.451 34.832 137.284|  1.00872 113130
12 4.5848 4.4374| 0736933  0.038598 13570 2590839 102.677 34.705 137.382 1.00950 113120
13 4.7236 45717| 0738802  0.037499 1.3535|  26.66734 102.902 34.577 137.479 1.01028 143111
14 4.8655 47090| 0740690  0.036438 13501(  27.44375 103.128 34.448 137.577 1.01106 113102
15 5.0106 4.8494|  0.742597| 0035413 13466 28.23799 103.355 34.318 137.673 1.01184 113094
16 5.1588 4.9929| 0744524 0034423 13431  29.05037 103.582 34.188 137.770 1.01262 1.13085
17 5.3103 51395  0.746472|  0.033466 13396 29.88124|  103.810 34.056 137.866 1.01340 113076
18 5.4651 5.2804| 0748440  0.032540 13361  30.73007 104.038 33924  137.961 1.01417 1.13068
19 5.6232 54424  0.750429|  0.031646 13326  31.50989 104.266 33.790 138.056 1.01495 1.13060
20 5.7848 5.5987| 0752440  0.030780 13200  32.48840 104.495 33.656 138.151 1.01572 1.13052
21 5.9497 57584  0.754473|  0.029943 13254 33.39685 104.725 33.520 138.245|  1.01649 113044
22 6.1181 59214  0.756528|  0.029133 13218(  34.32565 104.955 33.383 138.338 1.01726 113036
23 6.2900 6.0878|  0.758606|  0.028349 13182 3527519 105.136 33.246 138.431 1.01803 113029
24 6.4655 6.2576|  0.760708|  0.027589 13146  36.24587 105.417 33.107 138524  1.01880 113021
25 6.6446 6.4309| 0762834  0.026854 13100  37.23812 105.649 32.967 138.616|  1.01957 113014
26 6.8274 6.6078|  0.764984|  0.026142 13072  38.25237 105.881 32.826 138.707 1.02034 1.13006
27 7.0138 6.7883|  0.767159|  0.025452 13035  39.28905 106.114 32634  138.798 1.02110 1.12099
28 7.2040 6.9724|  0.769360|  0.024784 1.2998( 40.34864|  106.347 32.541 138.889 1.02187 112992
29 7.3980 7.1601 0.771587|  0.024136 1.2960(  41.43158 106.582 32.307 138.978 1.02263 1129085
30 7.5959 7.3516| 0773841  0.023508 12923 4253836 106.816 32.251 139.067 1.02340 112078
31 7.7976 75468 0776122  0.022899 1.2885(  43.66946 107.052 32104 139156  1.02416 112071
32 8.0032 77459  0.778431|  0.022309 12846  44.82543 107.288 31.956 139.244 1.02492 1.12964
33 8.2129 7.9488|  0.780769| 0.021736 1.2808(  46.00676 107.525 31.806 139.331 1.02568 1.12957
34 8.4266 81556  0.783137|  0.021180 12769 47.21398 107.763 31.655 139.418 1.02645 1.12950
35 8.6443 8.3663|  0.785534|  0.020641 12730  48.44770 108.001 31.503 139.504 1.02721 112943
36 8.8662 8.5811 0.787963|  0.020117 12691  49.70843 108.240 31.349 139.589 1.02797 112937
37 9.0922 87999|  0.790423|  0.019609 1.2651|  50.99681 108.480 31.194 139.673 1.02873 1.12930
38 9.3225 9.0227| 0792916  0.019116 12612 5231345 108.720 31.037 139.757 1.02949 112923
39 95571 9.2497|  0.795442|  0.018636 12572  53.65895 108.962 30.879 139.840 1.03025 112917
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