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[TIPOAOIOZ

To BBAio autd £xel ypapTei cUPPWVA LE TO eYKEKPLEVO artd To [Nawda-
YwyYk6 Ivotitouto (M.1.) avaAutiké mpdypauua Tou pabnuatog WY=H-
KAIMATIZMOZ. lMpoopileTal yia oX0AIKO €yXelpidlo ToU Tapardavew Pabr)-
patog TG B™ té&ng tou A” kKUkAou Twv TEE otnv edikoétnTa WUKTIKWYV E-
ykataotdoswv kat KAlpatiopou.

Mephaupavel tpia Mepn: Elcaywyn, WUEn, KAiaTiouog.

2710 MNpwto Mépog yivetal LOTOPLKY) avadpoury otnv avartugn tg Wugng
Katl Tou KALLATIopoU Kal oUVTOUN Tapouciaon Twv KUPLOTEPWY EPAPHOYDV
TOUG. 2TO UEPOG autd Ba aoxoAnBouue eriong pe Tn O£pUOBUVALKY TNG
WUEng, Eekvvtag arnd BACIKEG apxEG Kal €vvoleg TNG OePUOOUVAIKNAG
appoyn oTig eykataotdaoelg WUEng kat KApaTtiopou Kat
UTIKNA TI0POUCIiaon Tou PUKTIKOU KUKAOU.
apouciaon Twv dLAPOpwWV TPOTIWY TIAPAYW-
KOV Kal BLOUNXAVIKOV £QAPUOYDV TNG
ilwv. Ekel Ba yvwpicouue emiong ta
KUKAOU YUENG UE UNXAVIKY OU-
a Olapopa YUKTIKA pEoq, TG L-
MAPXOoUV OTO B€ua auTto Ao-

pBAAAovTOG.

210 [pito MEpog dlarnpaypaTeEUOMAcTE Ta BEpata mou apopoulV TNV erti-
TEUEN OUVONK®WV AVEONG TOU AVOPWTIOU O€ €va XWPEO e €va oUOTNUA KAL-
MATIOUOU, OTIG EAEYXOUEVEG UE TOV KALLATIONO BEPUOOUVAUIKES IOLOTNTEG
TOU Q€PA Kal OTIG avTioToLXEG WUXPOMETPLIKEG METABOAEG. 2TO HEPOG AUTO
Ba avapepboupe eMioNg OTOV UTIOAOYIOUO TWV TIOCWV BepudTnTAG TIOU
OUVAAAQOOEL £vag KALMATICOPEVOG XWDPOG UE TO TIEPIBAANOV Kal Ba yvwpi-
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OOUWE TPOTIOUG KAl TUTILKA CUCTHUATA YLa TN Slavour] ToU agpa OToV KAL-
MaTI(OUEVO XWPO KABWGS Kal TO WG ermpeddel n Tiieon Tou agpa TO Oxe-
olaocud Toug.

MNa ™ pétpnon Twv SlaPpopwyV PUOIKDV HEYEBWDV XPNOLUOTIOIOUUE TIG HO-
vadeq Tou AleBvoug Suothuatog Movadwy (S.1.). To ocuotnua autd €xel yi-
vel dlebvwg amodekTd. Qotoéoo, otnv WUEn kat tov KAlWaATiopo, XenoLuo-
TOLOUVTAL OKOWN Kal TIAALOTEPEG Hovadeg (Tou MeTpikoU ZUOTAUATOG N TOU
AyyAoca&ovikou ZuoTrhuaTog). MapoTL oL povadeg auteg avtikabiotavral
OTadlaKA arod povadeg tou S.l. , e Ba propoucape va TIG AYVOT)OOULE.
Aivoupe OuwG, o KABe TETOLA TIEPIMTTWON, TN OXEON KE TNV AVTIOTOLXN UO-
vada tou S.I. ZX€oEIG HETATPOTG METAEU TWV SLAPOPWV HOVAdWY UMOopPEi-
Te va Bpeite Kal y€oa oTta Keigeva aAAd Kal 0€ CUYKEVTPWTIKOUG TIVAKEGQ
oto lMNapaptnua 2.

To pdenua WY=H-KAIMATIZMOZ dev eival 1o povadikd yUpw arod To B¢-
Ma autd oTnv eIKOTNTA 0aG. YTapxel oslpd HabnudTtwy oTa TAAIoL TWV
oroiwv Ba euBabuveTe Kal Ba KAVETE EPYAOCTNPLIOKES EPAPUOYEG O OAA TA
Bépata rou TpaypaTeveTal TO EYXELPIOLO TIOU KPATATE oTa Xépla cag. Mé-
Anud pag, Katd tn ouyypan tou BIBAlou autou, ATav va mpooeyyioouue
Baolkég apxEQ Kal Evvoleg YUpw arnd Tn BepatroAloyia g YuEng Kat Tou
KAlHaTIopoU. EAmiCoupe mwg To eyxepidlo autd Ba BonBroel To uabntr va
QTIOKTNOEL OTEPEEG BEWPNTIKEG YVWOELG TIOU Ba TIG XPeLaoTel KABWG eupa-
Buvel ota avrtioTola BEuaTa, KaBwg arokTd Oe€lOTNTEG OTO £PYACTNPLO
Kal, TEAOG, OTAV QVTIUETWITICEL TIPAKTIKA TIPOPBAAATA OE ETIAYYEAUATIKOUG
XWPOUG.

ApKeTA ouxvd, Katd tn OackaAia Twv duokwv Emotnuowv kal g Te-
XVvOAoyiag, ota oxoAegia ™G AsutepoBabuiag Ekm/ong, divetal €ugaon
OTO “HABNUATIKO PEPOG” TNG EMLOTNMNG, TTPAYHA TIOU 0dnYel TIOAAEC POPEQ
OE WIa PNXavIKR XPrion TwV CUPBOAWYV, eV TIAPABAETIETAL N AVAYKN va
TIPONYNBEL [La TIOLOTIKY) TIPOCEYYLION TWV dlaPOpwV evvolwv. Ta adleEoda
TIOU TIPOKUTITOUV amd auTr] TNV TIPAKTIKY gaivovTal 6Tav ol uadnteg Ppi-
OKOVTAL QVTILETWITOL e TIPOPRANMaTa TIou Eepelyouv Alyo arod Ta TUTIOTIOL-
NUEVA TWV OXOAIKWV EYXELPOiwY, OMWG TL.X. TA TPAYUATIKA TIPORANuaTA
TIOU ouvavta €vag TEXVIKOG €YKATAOTACEWV YPUENG Kal KALLATIOMOU OTN
OouAeld Tou. Kata tnv aroyn) pag, otn d0aoKaAia Twv EMIOTNUOV Kal TNG
Texvoloyiag, Ba npénel va mpoTiunBouv AAAeqg mpooeyyioelg mou Ba di-
VOUV €U(pAcn OTNV TOLOTIKA yYvwon. Mpog autr v Kateubuvon KivouvTal
Kal Ol TIPOTACELG TNG oUyXpovng AOAKTIKNG. Autd TO Tveuua uloBeTouy e-
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niong Kat oL 0dnyieg cuyypaeng rmou d60nkav arnd Trn CUVTOVIOTIK opdda
Tou MnxavoAoyikou Topéa tou M1

Ma Toug Adyoug TIou avarntuxenkav mapanavw, MPOTIUNCAKE TA KEipEVA
MaG, KATA TO duvaTo, va BETOUV EPWTNUATA KAl VA U OoTieUdouV OTIG £TOL-
HEQ armavtAoelg. Me Tn popdr) TwV KEWEVWV Bewpricaue OKOTIUO va Ou-
VTEAEOOUUE OTNV AvArTUEN TIPORANUATIONOU OTNV TAEN 1) KATA TNV ATOWL-
KA MEAETN. TMpoTeivoupe apKETA £pWTAUATA TIPOG SLAMPAYUATEUOT), EiTE
MEoQ OTO Keipevo eite oTiq Epwtnoelg-ApactnpldTnTEG TIoU aKOAoUBoUV
KGBe kepaAato. Oplopéva and Ta epwTHUATa cuvodeuovTal arnd To cuppo-
Ao M. Autd mpoopEpovTal TEPIOOOTEPO Yla EMeEepyaoia KATA OPASEG
otV Ta&n. MNpw arod Ta epwTNUATA AUTA YIVETAL A EKTEVECTEPN OULNTN-
on oto lMNapaptnua 1. Naparéurnoupe cuxva To Hadntr and To Keiyevo ota
TOPAPTANATA N OTIC EPWTACELG-OPACTNPLOTNTEG KAl AVTIOTPOPWS. Oew-
poUlE OTL Jla TETOLA “KLVNTIKOTNTA” KATA TN HEAETN TWV KEPWEVWY BonBa To
MaBNTA OTO VA TIPOOEYYIoEL KPITIKA KAl €PEUVNTIKA TN YVWON YUpw amnd ta
OUYKEKPIUEVA BEPATA TIOU JLATIPAYUATEUETAL TO EYXELPIOIO0 AUTO. ZTIG EPW-
TAOEIG-OPACTNPLOTNTEG TIPOTEIVAUE KAl APKETA avolXTA TIPOBAARUATA, OTa
oroia Ba mpémnel 0 HaBnTAG va Kabopioel oploueveg amnod TIGC CUVONKEG yia
va TIPOXWPNOEL.

Euxaplotouue Bepud 600oug Bonbnoav oTnv mMPOooTIabeld uag Kal Kupiwg
TOUG TPELG KPLTEG TIoU opiotnkav amnd To I.l., Kabwg Kal To CUVTOVIOTH ToU
M.I. y.a v moAU KaAr} cuvepyaoia mou eixaue o’ 6A0 TO dlACTNUA NG
ouYyypaoeng. Oewpoupe Twg n dIOAKTIKN IPAEN Ba deiel, ieploodTEPO amnd
KABe AANO, £wg 1010 BaBuO TO BIBAI0 auTtd Ba Bondroel otV EMITEUEN TWV
YEVIKOTEPWV OKOTIWV TOU MaBAuaTog. Na 1o Adyo auto, ue Xapd Ba de-
XBoUue armd kaBnynTéQ Kal HaBNTEG -aAAG Kal ard KABe avayvwoTtn- Kpi-
O€lG, OKEYELG Kal TIapaTnEnoelg TIou Ba uropoucayv va BeATIwoouv To Bi-
BAio og enduevn €kdoorn Tou.

OL ouyypapeig
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¢ BIQKOMENO) 570y 00

Meta ™ dianpayudteuon twv Beuatwy QuToU ToU KepaAaiou, ol Uabnteg
MPETEL va glval o€ Beon :

\/ Na avagépouv 1oTopika otolxeia and v eEENEN TG WUENG kal Tou
KALLATIOMOU.

‘/ Na cuoxeTiCouv €vvoleG Kal VOUOUG TNG QPUOLKNG e TN AstToupyia
TV PuyeinVv Kal TwV EYKATAOTACEWV KAMATICUOU.

\/ Na katavoouv Tnv avaykalotnta tng YUENG Kal Tou KAPATIONoU yia
ToV AQvBpwrio.

‘/ Na reptypd®ouv TIg SlaPopeq EPAPUOYEG WUENG Kal KALLATIONOU Kal
va SlOKPIivouVv TO TIOCO ATapaitnTeg €XOUV KATAOTEL OTUEPA YA TN
dlaBiwon Tou avBpwriou.

1.1 loropikn €E€AIEN TnG Yu&ng Kal Tou KAIuariouou

Ao to Eekivnua tng peyAaAng ropeiag Tou Avw OTn yn, 0 AvBpwriog erL-
Blwvel Kal avartuooel ToV TIOALITIONS Tou {wvTag HEoa o€ €va QUOIKO e
p18aAAov, Tou ernpeddlel Aueoca tn AslToupyia Tou opyaviopou Tou Kat TIG
OpaoTNPLOTNTEG TOU (epyaocia, petakivnon). To mepBAAAOV autd XapaKTn-
piCetal arnd SLApKOG HETABAAAOUEVEG KAl OUXVA OKPAIEG KAIMATIKEG OUV-
Onkeg. O KaUowvag Kal n &npacia Twv aypwv, n Maywvid Kat To XIovi, 1
Katatyida kat n avepoBueAAa, n éviovn uypacia eival yvwoTtd rnapadeiy-
MaTa TwV JETABOAWY OTO KAipa evog TOTOU.

O avbpwriog Tpoomndbnoe va eAEYEEl TIG KAIMATIKEG HETABOAEQ TIPOKEL-
MEVOU va TETUXEL va (el Kal va epyaletal ue Aveon Kal aoPAAela O KAEL-
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OTOUG XWPOUG Pe KaBapd agpa kal yla va diarnpei Tnv 1poPnH Tou, TIG
Olepyaoieq Kal Ta PoLovVTa TWV JlaPOpwV OPACTNPIOTATWY TOU OE CUYKE-
KPIMEVEG TIEPBAAAOVTIKEG GUVOAKEG. ['la TO OKOTO AUTO, EPAPUOOE OTNV
apxn arAoug TPOTIOUG Kal TIOAU apyoTePQA, UE TNV aAu&non Twv YVOOEWDYV
TOU, Unxavikd cuotiuata YuEng Kai KAIHaTIcUou.

Ot oAU Hakpvoi Tpdyovoi pag, otnv TPooTabeld Toug va EMIBLOoOoUV
oe JLAPOPETIKEG KALUATIKEG OUVOAKEG, {ouoav apylkd o€ OTMALEG Yia va
MPOOTATEUBOUV TOCO ard TNV MAaywvid ToU Xelwva 600 Kal arod Tov Kau-
owva Tou KaAokalplou. Ekatyav EUAa yia va {eotabBouv pe Tn GwTia Kat
EKUETAAAEUOVTAV TN OPOCLA TOU XWPOU. ApYOTEPQ, EKTIOAV OIKODOUNATA
yla va {ouv oTo e0WTEPLKS TOUG IO AveTa. Mg Tov KATAAANAO TIpOCAVATO-
ALOUO TWV OLKOSOUWV Kal TN SlapopPwon Twv OOUIKOV OTOLXEIWV TOUg,
TIPOOoTIABNCAV va TEPIOPICOUV TIG APVNTIKEG EMOPACEI§ TOU £EWTEPIKOU
nEPIBAAAOVTOG, 0 OUVOUAOUO UE TNV EKHETAAAEUON TWV EUVOLKWV OUV-
OnKwv TOU KAILATOG KAl TNG Yewypapiag evog Tomou (AALOG, Aveuog, vepo,
€dapog) (Ewéva 1.1). MapdAAnAa, xpnoluoroinoav €0Ttieq PWTIAG Yla N
B€puavon kat Tov agPLoUd ECWTEPIKOV XWPWV UE dlapopoug Tpodroug. Mia
e€eAlYMEVN €QAPUOYA TIOU XPENOLUOTIONBNKE OTNnVv apxaldtnTa, nTav 1o
Bepupaivopevo damedo yia TNV EUUECT BEPUAVON TOU AEPA KATOLKIOV Ao
Ta KAUoagpLa TG eotiag (2xHua 1.1).

Eikéva 1.1. To povaotnpt tng XoloBiwtiooag Auopyou
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2xnua 1.1. Pwuaiko Bepuatvouevo daredo

2e Bepuoug Toroug, onwe oTIg Apaflkég xwpeg, otnyv lMNepoia kat otnv
Ivdia epapudotnkav apXIkd LOIKEG OIKOOOULKEG TEXVIKEG KAl ATTAEG TIPA-
KTIKEG YIO TOV AEPICHO Kal TO SPOCIGHO TWV ECWTEPIKWV XWPWYV, HECW TNG
(PUOIKAG Kivhong Tou agpa Kal Tng e€arpiong Tou vepou. [Ma rnapadelyua,
N OLaUOPPWON KATAKOPUPWY TIPOEEOXWV-KAUVASWY 1] AVEUOTIUPYWY UE
oTevr dlatour) oe cuvouaoud pe KATAAANAQ avoiyuata, TPoKAaAoUoE TNV
EVTOVN KUKAOQOPIa pEUNATWY OE OUYKEKPLUEVN KaTEUBUvVON Kal v €&a-
Ywyn Bepuwv patwv aépa anod Toug Xwpoug kKatoiknong (Ewkova 1.2 kat
2xAua 1.2).
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Eixéva 1.2. lNapadooiakn kauivada Quotkou agpLouoU

B e

=)

+

3xnua 1.2. Toun nmapadootakou apafIKou aveUOTupyoU

[Ma 1 dilatRPnon NG TPOPRAG TOU Ot XAUNAEG Bepuokpaoieg, amod Ta
TPWTA HEOA TIOU XPNOLUOTIOINCE 0 AvBPWTIOG ATAV TO XI6VI, O PUOIKOG TIa-
YOG, TO KpUo vepd TNG BAAACOAG, TWV ALUVOV KAl TWV TIOTAKLIWV Kal Ta Ba-
014 nmnyadia. Ot Pwpuaiol kat dAAoL Aaoi geTépepav xLovL Kal iayo and yn-
A& Bouvd oe medIvEG TIEPLOXEG. Xpnoluoriolouoay €Tiong TIG AEYOUEVEQ
XiovoamoOnkeg, OnNAAdY| KOIAOTNTEG OKAUMPEVEG OTO £€0APOC KAl OVWUE-
veg ota TAdyla pe oavideg Kat axupo, OTou To XLOVL dlatnpouvtayv o€ OTe-
pen katdotaon yla PeYAAO XPOoVIKO SldoTnua. AAAEG TIPWTEG HOPYPEG YU-
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&Eng mepleA@upBavayv TRV mapackKeun eUOIKoU Trdyou pHEcw NG Yog&ng pa-
Cag vepou Kata Tn dldpKela Ylag Kpuag vuxtag ue Eaotepla.

To 180 awwva, To Uiyua XAwPLoUXOoU aoBECTIOU Kal XLOVIOU €iXe eUMOopPL-
KN xpnon otn Bpetavia, yla tTnv mapackeun maywtwyv. TOTE AvETEIAE KAl N
Blounxavia tTng YuEng TpoPiwv o (e0TOUG TOTIOUG TOU VOTOU, UE TN ME-
Tagopd, e MAOLApLa, PUCIKOU Trayou Tou AapBavoTtav ard Toug TayeTw-
VEG KAl TNV TOTI0BETNOT) TOU O€ €101KOUG BAAAOoUG.

2TIC apx€G Tou 190U alwva NTav YVWOTEG Ol ApXEQ TEXVNTAG TTApAYw-
YAG mayou. Tote, apevog o Carnot pe 10 oxedlaoud ToUu aAvacTpEPIUou
KUKAOU BepUIKNG UNXavhg Kal apetepou o Aopdog Kelvin kat o Clausius
ME TIG dlaTunwoelg Tou 20u Ogppoduvapikou Aiouarog é8scav TIG Bew-
PNTIKEG BAOCELG Yia TN AslToupyia YUKTIKOV unxavayv. To 1843 o Auepika-
vOg Jacob Perkins kataokeuaoe Tnv Tp®TN PNXavn mapaywyng mayou
Tou xpnolpornoinoe ouumeoTh. To 1851 o NdAAog Ferdinand Karre’ oxe-
olace Tnv MPWTN UNxXavn apaywyng nmayou pe cuoTnua amoppdépnong a-
THOU aupwviag (YuKTikh ouoia). To 1872 o David Boyle avémtuge tnv mpw-
TN Mnxavr mapaywyng nayou Pe MNXAvikR oupmtieon auypwviag. Ewg ta
TEAN Tou 190U alwva, ol PUKTIKEG £YKATAOTAOCELG XPNOiUeuav Kupiwg yia
TNV TIAPAYWYTN TIAYOU KAl YIa TN CUVTAPNON KPEATWV Kal Paplwy Kal mept-
MTWOLAKA YA TNV Tapaywyn Prnupag, To OpocIond ToU KPpacoloUu aAAd Kal
YLa TOV KALATIONO XWpwv pEow niayou (H.M.A., Eupwrm, AuotpaAia).

Mexpt To 1940 n nmapaywyr nayou yivovtav Hdvo o€ UEYAAEG KEVTPLKEQ
£YKATAOTAOELG, O KOAWVEG, VW apydTepa avarrTuxbnkav autdvoueg Yu-
KTIKEQ EYKATAOTACELG YIA TNV TIAPAYWYNA TIAYOU O€ UIKPOTEPA KOMUATIA Yia
TN CUVTAPNON TEOPIMWV Kal TNV YUEN MOTWV OTA KTipla UTPEeCLOV. 2Ta
1920 napoucldoTnkav Ta MpmTa olklakd Yuyeia otig HMNA. Metd ta yeoa
Tou 200U alwva edpalwbnkav oTnV TAYKOOULA ayopd oL OUYXPOVEG OLKLA-
KEQ PUKTIKEG UNXAVEG, TA NAEKTPIKA YPuyeia Kal Ol KATAYPUKTEG TPOPILWV.

2ZXETIKA UE TOV KAIMATIOMO TWV E0WTEPIKWV XWPWV, dnAadn tn olath-
ENoN NG KAtdoTaoNnG TOU aEPa VOGS XWPOU OE oplopéva TAaiola, to 1902,
0 veapog unxavikog Willis Carrier, 0 artokaAOUUEVOG “TIATEPAG TOU KALJA-
TIOMOU”, oxediaoe, OOKINAOE KAl EYKATEOTNOE TNV MPWTN PBLOUNXAVIKY) €-
yKataoctaon KAIgaTiopoU oe PeyAalo Turoypageio, oto Brooklyn tTng NEag
Yo6pkng. H eykatdoTtaon Aeltoupyouoe OAO TO XpOVOo mapExovrag 0Epuav-
on, Yu&n, uypavon kai apuypavon oTOUuG XWPEOUG TNG erixeipnong, mpo-
oTateyovtag €TOL TNV TowdTNTA TwV XPWHUATWY oTo XapTi. To 1911 o
Carrier tapouciace Tov YPUXPOUETPIKO XAPTNH, TIOU OUVOEEL YPAPIKA TIG
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YUXPOUETPLKES OLOTNTEG TOU agpa KABWG Kal Ta avtioTolxa gopTtia, arnAo-
TolOVTAG £€TOL TA TOAUTIAOKA TIPORANUATA TNG AVAAUTIKAG MEAETNG TOU
KAlpaTiCopevou agpa. To 1930 kamola peydAa Kripla (LEYapo Xenuatiotn-
piou, dlOoKNTIKA KTipla ypageiwv, voookoueia, Béatpa KAL) otig H.M.A.
OlEBeTav NON eykataotaon KAatiopou (Eikova 1.3).

Eixéva 1.3. KAwatiotikn ouokeun eroxne (Carrier)

21 dekaetia Tou 1930 £ywvav oL TIPWTEG CORAPEG TPOOTIABELEG YIA TN
Blounxavikn Mapaywyn KAIHATIOTIKOV UNXAVNUATWV JE TN XPHON Kal TIo
QOPAADV PUKTIKWV OUCLOV (LECwV), 0mwg To Freon-12. O1 diaotdoelg, 10
Bapog, o BOpPUROG KAl TO KOOTOG TWV CUCKEUWV APXIOaV VA EAATTWOVOVTAL
KAl £3PALWBNKE N XPNON MIKPWV KALLATIOTIKWOV CUCKEU®Y dwlaTiou, yla oL-
KIOKN Kal EUMOPLKY XpPrion.

Meta 10 1945 au€nbnkav oL analtTACELS Yia KALLATIONO KTIPIWV UE Ke-
VTPIKA cuothuata. Ot TeXVOAOoYieq TOU KAIMATIOHOU KAl TOU AUTOUATOU €-
Aéyxou eEeAixbnkav ypriyopa Kat rpowdnénkav padikd otnv naykoéoula a-
yopd, oav aroTEAECUA TNG OPYAVWHEVNG BLOUNXAVIKAG €pEuvAg, TWV VE-
WV TIAPAYWYIKWV OLadIKACLWV KAl TWV TIPOTUTWY YA To oXedlaoud epap-
MOYWV o€ KTipla, BlounXavikeg dlepyaoieq kal peéoa petagpopdg. O epap-
MOYEG TOU KALLATIOMOU TIARBalvay ravtou, e Baon 1n doun Kat TI¢ auv&a-
VOUEVEG ATMAITAOELG TNG OUYXPOVNG ACTIKNG Kolvwviag kal olkovouiag. Ot
QAMALTACELG AUTEG APOoPOoUV TNV AveTn OlaBiwon o KAELOTOUG XWPOUG HE
MoLoTNTA a€pa Kal Tn BEATIWON Tou epyactakou TMePIBAAAOVTOG. STATIOTL-
K@, £Xel Tapatnenbei avgnon Twv £06dwv dlAPOPWV ETIXEIPHOEWV UETA
TNV €YKATAOTAOT CUCTNUATWY KAMATIONOU OTOUG XWPEOUG TOUG KAl TAUTO-
Xpova augnon g MapaywytlkotnTag Twv £pyaloUeEVWY Kal NG LKAvortoin-
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ONgG TwV TIEAATWV.

Me tnv TMpWTN evepyEIakKn Kpion Tou 1973, anoyelwdnkav ol TIHEG TwV
KAUOIHWV Kal TNG NAEKTPIKAG EVEPYELAG YlA TNV Kivnon TwV CUuoTNUATWYV
PUENG Kal KAlaTiopou. ToTte, TEBNKE yla PWTn popd n araitnon yla aro-
OOTIKR A€ITOUPYia TWV CUCTNUATWV QUTWV UE MIKPOTEPN KATAVAAWOT €-
VEPYELQG. TNV ayopd €UPAVIOTNKAV VEQ CUOTNUATA UE XAUNAOTEPO A€l-
TOUPYIKO KOOTOG, TIOU £E0IKOVOMOUV €VEPYEIA KAl CUUPBAAAOUV OTNV TIPO-
oTtacia Tou mep1BaAAovTtog. MapdAAnAa, Adyw TG paydaiag avamtuéng
TOU KALLATIOMOU OTa KTipla, dpxloav va dnuioupyouvtal coBapd TPoRAnR-
paTta yia v kKAAuyn, and ta diKTua TwV ETAPELWMV NAEKTPLONOU, TWV ava-
YKQV TWV KATAVOAWT®V. AUTO €iXe wg arnoTEAEOUA TNV EUPAVION ELDIKWOV
OUCTNUATWY YLA TNV AVTIHETWITILOT AUTOU TOU TIPORANATOG.

To 1987, oto Montreal Tou Kavadd, ol KUBEpPVNOEIG OAWV TWV XWPWV
NG yng deopeUtnkay va diakéPouv otadlakd tn d1dbeon kal Xprion YUKTL-
KWV OUCLOV ETIKIVOUVWYV YLa TO TIEPRAAAOV, OTIWG oL XAwpopBopdavBpakeg
R CFCs. Etol, 6a mpootateubei T0 oTpwpa 6Zovrog TnG ATUOCGALPAG
(oTpatoo®alpag) g YNG, TIOU Pag MPOPUAACOEL and Tnv emMkivouvn yla
v uyeia pag urepwdn (UV) nAlakn aktivopBoAia. Ta CFCs euBuvovtal
yla m dnuoupyia Tpumag oTo oTpwua 6{oVToGg, TIOU HaG EKOETEL OTNV U-
nep1dn (UV) aktivoBoAia (Ewkéva 1.4). Na 1o Adyo auto, 10 YVwOoTO Hag
ppéov (R-22) Ba anoteAei anod 1o 2004 mapeABov yia kdBe cuoTtnua YUgng
Kal KALLATIOPOU Kal Ba avtikataotabel oAOKANPWTIKA ard LoodUvaleSg Ol-
KOAOYIKEG YUKTIKES oucoieg, omwe To R-407C kal To R-134a.
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BUVY & TOMS TOTAL OZONE

Tetal Orzeme (DU} HASAJGSFC

Eixéva 1.4. H diaxpovikn ueiwon ¢ rnoodtntag ofovrog (eupavion “tpurnag”) yu-
pw aro ) yn. MrAg : uikpn moootnta, Kokkiva : ueyaAn moootnta)

To 1992, oto Rio de Janeiro TG BpadiAiag, n maykéouia kKowvotnta de-
OMEUTNKE, e TNV UTIOYPAPH ZUVONKNG, YA TOV OPUCTIKO TTEPIOPICUO TWV
ekmournav dio&e1diov Tou avlpaka (CO,). To agplo autd ekAUETAL OE UE-
YAAEQ MOOOTNTEG OTNV ATHOOPALPA, EAlTiOg TNG KAUONG Yia TIAPAYWYN &-
VEPYELAG, TIOU, HETAEU AAAWYV, aralteital Kal yla mn Aeltoupyia Twv cuotn-
MATWV PUENG Kal KAlLaTiopou. To dlo&eidlo Tou avBpaka dnuloupyei, padi
ME GAANQ agpla, OTWG TO MEBAVIO Kal TO PPEOV, Mla erikivouvn oTiBada
OoTnv atpooalpa, Tou TIPOKAAEL TO QAIVOUEVO Tou Beppoknmiou. AOYW
™™g oTRAdAC autng, mayideveTal BepPOTNTA KOVTA OTNV EMPAvVEIA TNG
YNgG, TIOU TIPOKAAEL alEnon Thg Beppokpaciag Tou TEPIBAAAOVTOG KAl UITo-
pei va dnuioupynoel eTKIiVOUVES Yia TNV avBpwroTNTa KAIHATIKEG aAAa-
Y£G (Enpaocieg Kat TUPKaYLEG SAoWV, AWOLHMO TWV TIAYETOVWV Kal avuyw-
on TNG O0TAbung Tng BAAacoag, Beounvieg Kat TANUUUPEG KATL) (2xhua 1.4
kat Eikévai.s).
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2xnua 1.4 To gaivéuevo Tou Bepoknriiou

Eikéva 1.5. H apuoikn avénon tne¢ BepLokpaoiag tou repiBAAAovTog o oxeon e
Ta UEOQA PUOLOAOYIKA ETTITIEDQA MUIAG ETIOXNG TOU ETOUG
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1.2 duoikn kai Yuén

‘Ornwg 6a doupe KATA TNV avAAucon OTn cuvéXela Tou BIBAIoU, TwV EPApPUO-
YOV PUENG Kal KALUATIOUOU, avapepOUaoTe TIAVTA OTA BACIKA PUOLIKA [E-
Y€6n NG padag kat NG evépyelag evog owuarog (Mm.x. Tou agpa, Tou ve-
poU, UIAG YUKTIKAG ouciag akdua Kat Tou avBpwrou). H pada, orwe yvwpi-
Coupe, eival pla moooTNTa UANG, eV N evépyela eival n kavotnTa yla ma-
paywyr €pyou 1 yla TipoKANon Karolag LETABOANG.

H evépyela aAANAeTIdOPA e TNV UAN PECA o€ Wia TEPLOXT) TOU XWPOouU,
Tou ovouddletal Oepuoduvauiké cioTnua 1| anAd cuorTnua. H €vvola tou
OUCTAMATOQG TIEPLYPAPETAL AVAAUTIKA OTnV TIapdypago 2.8 Tou BIBAiou.

2¢e éva ouoTnua, n evépyela propei va aAAadel HopPpEQG (TT.X. OUVALKD,
KIVNTIKA, XNMIKT, TIUPNVLKY, NAEKTPLIKY, HAYVNTIKA 1) BEPULKY evEpyela - Bep-
HOTNTA). OL Slapopeg HOPPEG evEPYELAG OXETICovVTal £iTE e eEWTEPLKA ai-
Tl KAt palvopeva (B€0m Kat Kivnon OWHATOG, NAEKTPLKEG KAl HAYVNTIKEG
Ouvauelg) eite pue tn OOUNA Kal TN OpacTNELOTNTA TWV HOPIWV TOU CUCTAUA-
TOG (Oeopoi aTONWY KAl Kivnon popiwv, AAAaYEG kKATAOTAONG TNG UANG). H
evépyela TpokaAel emiong aAAayég OTIC 1O1OTNTEG NG UANG, EMOPEVWG
HETABOAR TOU CUCTAMATOG ATIO MUIA APXIKA KATAOTAOT OF WIA TEAIKN. &
KABe PETABOAN OUWG, Nl CUVOAIKA MOOOTNTA TNG EVEPYELAG dlaTnpeital ma-
vrote oTabepn. ['la mapdadetyua, 6tav TPOUE TIOAU (EL0aywyr) LeYAAng mo-
o6TNTAG EVEPYELQG ATIO TIG TPOPEG OTO CWUA) KAl eEaoKoupaote Alyo (e-
Eaywyr MIKpOTEPNG TTIOOOTNTAG EVEPYELQG ATO TO OWMUA), TIAXAiVOUUE (a-
roBrkeuon dlapopdg TocoOTNTAG EVEPYELAG, UTIO HOPPN AlrMoug, OTO Ow-
Ma), EV® avTioTolXa OTav TPWHE Alyo Kat eEaoKkoUupaoTe MoAU, aduvartiCou-
pe (eEaywyr armobnkeupevng oooTNTAG EVEPYELAG ATIO TO CWUQ).

21N ¢Uon, Ol EVEPYEIOKEG UETABOAEG oupBaivouv mavra mpog pia Ka-
TEVOUVON Kal MoTE avtioTpoa. OAol yvwpifoupe OTL av aPr)OOUNE O Eva
TParedL £va TIOTAPL e KAUuTO YAAQ YA ApKETY) wpa, auTo Ba Kpuwoel oTta-
OlaKa ard YoOVo Tou, eV avTioTpogpa, aprivovTag oTo Olo Tparnédl yia Tov
idlo xpbvo €va ToTNpL UE TIAYWUEVO YAAQ, auTo dev TpokelTal rote va (e-
otabei avtiotolxa, ard Povo tou. Ot PUKTIKEG dlaTtd&eig (AAAG Kal oL un-
XAVEG TIOU ovopdagovTal avtAieg BepudmnTag) KAAUTITOUV QUTH TN PUOLKT
aduvauia, dnAad1 Tn YeTapopda NG BePUIKNG evepyelag (TN BepudTNTAG)
ard ua reploxn XaunARg Beppokpaciag oe ua reploxr) UYnAng Beppo-
Kpaoiag. SUYKEKPLUEVA, Ol YUKTIKESG SLATAEELG £XOUV WG OKOTIO TNV agai-
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peon 1oocou Beppotntag arnd pdla rou eival cuvhBwg TIEPLOCOTEPO Kpua
arnd 1o MePBAAAOV (agpag, vepd). H petagopd autn yivetal pe Tn Xpron
€1OIKAG 0UCiag, TOU YUKTIKOU HEOOU KAl TNG TIPOCPOPAG €pyou arod eEwTe-
PN TINYR (ZxNua 1.5). Me ) dwaipeon Tng MOCOTNTAG TNG METAPEPOUEVNG
BePUIKNG (PUKTIKAG) EVEPYELAG TIPOG TNV TTIOOOTNTA TOU £PYOU TIOU TIP0Cdi-
OeTal yla va Yivel autn n YeTaPopd, uttoAoyifouue TO PETPO TNG amddo-
ong LLag PUKTIKNAG ddTagng (kat pag avrtAiag Beppotntag).

e -

nz pafla ke
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e

= |

-::_|
Tpye

BepparTe - I
e ]

iy

Zxnua 1.5. H apxn Aettoupyiac twv YUKTIKWV dlataéewv

1.3 Avaykaiétnra tng Yuéng Kai Tou KAIuaTIouOU

ANo TIG avapopEg TNG iapaypdagou 1.1, yivetal avTtIANTTod OTL £XOUUE CUV-
duAoel TNV avarTugn Tou TOALTIONOU, TWV OLKIOUWV KAl TNG OlKOVOUIag pHag
pEe Tov MARPN €AeYX0 TwV TEPIBAAANOVTIK®DV ouveBnkwv. O TANPNG EAEYXOG
TWV TEEPIBAAAOVTIKWV OUVENKWV onuaivel Tn dlapki KAAUWN Twv aralth-
OEWV Yla KABapdTNTA, Kivnon, GUYKEKPIMEVN BEPUOKPATIA Kal uypacia Tou
aépa PEoa og €va KAELOTO XWwpo, KaBWG Kal ywa tn dlathpnon tng nowdtn-
Tag TPOPIUWV, AAAWY TIPOIOVTWY Kal dlepyaciov. H didpkela otnv KAAuyn
TWV ArAITHCEWV AUTWV €XEL KAVEL avaykaia Tnv epappoyn cucTnuaTwv
PUENG Kal KAluaTiopou. Etol e€aogpaAiletal n uyeia, n dveon kat n mapa-
YWYIKN] 8pdon pag o OAn T SLAPKELA TOU XPOVOU o€ KABe TOTIO.
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Eival mpopavng oe 6A0UG HaG N avaykalotnTa TG TEXVNTAHS YUENg Twv
TPOPiuwyV. Av AprOoUlE, Yia TAPASELYUA, TO WHO VIO KPEAG, TO YAapL, To
Tupi, To Y&Aa 1} pia ToupTa eKTOG WUYEioU Yia KATTOLEG NUEPES, AUTA Ba aA-
AolwBouv, avanTuooovTag BaKThpla Kal HUKNTEG ToU eival erkivouva yla
Tnv uyeia pag. Xwpig tnv Yu&n aAAwote, n Kabe gidoug TpoPr) — CWLKNG 1
(PUTIKNG TIpoEAeUONG O¢ Ba Yropouoe va anobnkeuBel yia PeYAAN XPOVIKN
repiodo Kal va petagpepbei oe PAKPLVEG anooTdaoelg and Tov TOTo Tapa-
YWYNAQ TPOG TOV TOTO KATAVAAWONG TNG. Me Tnv KatadAAnAn Yuén, ta dla-
@opa TPOPIUA UTIOPOUV Kal dlaTnEOoUV YIA APKETO XPOVIKO JLACTNUA TIG
BPETTIKEG ouaieg Toug.

EKTOG amod ta TpoPLua Kat TA80¢ AAAWV TIPOLOVTWY, OTIwg PpApUaKa, a-
YPOTIKA Kal BlOUNXAvIKA TipolovTa, dlatneouy TIC arnapaitnTeg ouaieg Kat -
OLOTNTEG TOUG, MEOW TNG WUENG TOUG, aTOPeUYOVTAG £TCL AVETIOBUUNTEG
BLOAOYIKEG Kal XNUIKEG avTIdOpAcelg TIou Ba ta axprijoteuav. Emniong, apke-
TEG EVEPYEIAKEG, PLOUNXAVIKEG KAl EpYAOTNEIOKES dlepyaoieg Baoifovtal
oTnVv YUEN (KPUOYEVIKEG KAl XNMIKOTEXVIKEG Olepyaoieq, Tapaywyn oKupo-
OEUATOG, TAPAYwWYT) TIAYOU KATL.)

Oa avagepboupe TwPA o€ £va arAd UTOBETIKO MapAadelyud, ylia va Ka-
TAVONOETE TNV AVAYKALOTNTA €VOG CUCTAUATOG KALMATIONOU. TO aroueoh-
MEPO WIS KAAOKALPIVAG MEPAG, HE EAAPPO aEPAKL, BPIOKOUAOTE UECQA OF &-
va PEYAAO XWPOo Ypapeiou TTIOU oTeYAleTAL OTOV TPITO 6pOoPO evOG KTIpiou
OTO KEVTPO TNG ABnvag Kat dev kKAaTideTal. 2To Xwpo epyalovTal ApKeTOL
avBpwriot. O xwpog €xel TIOAAG TIapdbupa 1pog Tn dUOoN Kal TO VOTO, ToU
eival KAelota yla va unv akouyetal o 86puBog amnd tnv kivnon otnv 1oAn.
Mraivel NALOG, T GWTOTUTIKA KAl OL UTIOAOYLOTEG AEITOUPYOUV KAl TA Pw-
Ta £xouv ueivel 6Aa avapuéva arod To mpwi. O1 epyaldpevol vimBouv agpo-
pNnTN {€0TN KAl avoiyouv apKeTd mapabupa. Meta and Aiyo karolol kovté
OTa nMapddupa vViwBouv averiBuunTa peuuata oTnV MAATN TOUG Kal Ta Xap-
T Toug okoprtidovTal. O B6puBog amod £Ew eival duvatdg kal praivel okod-
vn. Ta napdBupa EavakAeivouv Kal Karolol AAAoL TTou kKdBovTal oTo BAaBog
TOU XWPOU, HaKPLa arnod Ta mapdbupa, dapaptupovTal yiati EavakAeioav
Ta napdbupa, agpou autoi de viwbouv peluata kat dev akouv Kal TOoo B6-
puBo 0TO BABOG — TPETIEL VA £XOUV KAl TA GWTA ard TAvw Toug Tavta a-
VauUuEva, apou de pBavel PEXPL LECA TO PUOIKO pwG. “EritéAoug, ipenel
va BaAoupe KALATIOPO!” ouppwvouv 6Aol. Me To mapadelyua auTo, yive-
Tal avTIANTTO OTL MOVO O KAMATIONOG KAAUTITEL TNV aArtaitnon yia €€aocepa-
Alon ouOLOUOPPWV KAl OTABEPOV ECWTEPIKWY CUVONKLV AVEONG Yld TN Ue-
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YAAn nAsoyneia Twv avlpwriwy 1ou Couv Kal epyalovtal oe Evav KTlpla-
KO XWpPo, Katd Tn JIdpKELa HIag PEYAANG TEPLOSOU e PETABAAAOUEVA Kal
ouxva akpaia KAMATIKA dedouEva.

MNa mapdéuoloug AGYoUuG Ta CUCTAUATA KALLATIOMOU €XOUV Yivel ava-
YKALO Kal yla TNV avetn UETAKivnon Hag e auTokivnta, TpEva Kal rAoia.
Ma ta agpomAdva eival mpo@avng n avaykn Tou KALATIoMoU, Yyia éva a-
veTo Ta&idl, apou oL KaUTIVEG TOUG TIPETIEL va €ival ATIOUMOVWUEVEG aATTO TO
EXOPIKO €EWTEPIKO TIEPIPBAANOV TNG ATUOOPALPAG OTO UYPOoG TITHoNG TOuG.
Eival ertiong avaykaiog o dlapkng EAEYX0G TWV ECWTEPIKDV CUVONKWY Tie-
PIBAAAOVTOG, UE CUCTNUATA KALMATIONOU, O XWPOUG aroBnkeuong Tpogi-
MWV, eykataotaong eEoMALOMOU Kal o€ Blopnxavieg mapaywyng Kat arodr)-
Keuong TpolovTwy Tou eival suaiodnta o BepUIKEG PHETABOAES (TLX. PW-
TOYPAPIKO XOPTi KAl PIAY, OTITIKA Opyava, ViuaTa Kal upAaouata, EyxXpw-
MEG EKTUTIWOELG, EAAOTIKA, KATVA, NAEKTPOVIKA).

1.4 E¢apuoyeg Yugng

OL epapuoYEG TNG YUENG apopoUV OLKIOKEG, EUTIOPIKES KAl BLOUNXAVIKEG
olatd&elg Kal EyKaTaoTAOELG, TIOU ovoudalovTal YeVIKA Yuyeia 1 — Ta pueya-
AUTEpPa - PUKTIKA CuykpoTAuaTa. Ta Yuyeia aroteAouvrtal ard dlAPpopeg
OUCKEUEG Kal eEapThuata, n cuvduaouevn AElToupyia Twv OToiwv €XEL WG
QArOTEAECUA TNV aPaipeon BepudTNTAG arod T pala evog owpatog, dnAa-
o) TV YUEn Tou, yla mn peiwon g BepUoKPACiag Tou Kal Tn dlaThEno
TOU o€ eMBUUNTEG ouvonkeg. H mapaywyn ndyou and pala vepou Tou €-
XEL YuxBei eival pla KAQOIKN e@apuoy”n Yuyeiou.
2NV ayopa Slakpivoulue TIG €ENG EPAPHOYES YuYyEiwy :

o OkKiaka Yuyeia. KdBe VOIKOKUPLO €XEL OAUEPA KAl €va “MAEKTPL-
KO” Yuyeio. To xpnoldoroloupe yia va dlatnpoule Ta TpogLua
Kal Ta ToTa pag. 2uvnbwg €xel éva Peyadho Xwpo “ouvthpnong”
Kal €va UIKPOTEPO XWPOo “KatdPuEng”. ZTnv ayopd urdpxouv oLd-
Popa UeyeDdn, e avaloyn WUKTIKN LoXU Kal dLApopeg dLappuBi-
O€IC TWV ATIOBNKEUTIKWV TOUG XWPWV (MOPTEG, oUPTApLa, dlaxw-
PLOTIKA KATL) (Elkova 1.6).
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Eikéva 1.6. >uvnBiougvo oUyxpoVo OIKIaKO Yuyeio

o EmayyeApatika-epmopikd Yuyeia. Kabe katdotnua nwAnong-ka-
TAVAAWONG VOTIWV N TIAPACKEUACUEVWV TPOQINWY (T.X. Urepa-
YOPA, KPeOoTwAEio, xBuonwAeio, {axapomAaoTeio, £0TIATOPLO)
Kal kABe XWPOG HAdIKAG €0TiaONG KAl dSlAaTpoPng avepwrwy (T.X.
Eevodoxeio, VOOOKOUEID) OlaBETEL TOUAGXIOTOV €va TETOO Yu-
veio. Ta Yuyeia auta eite ouvinpouv PppECKA Ta TPOPIUA KAl AA-
Aa potévTa (Yuyeia cuvinpnong) eite Ta dlatnPOUV KATEWYUYLE-
va (katagukTteg) (Ewkoveg 1.7, 1.8 kat 1.9).
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Eikoveg 1.7, 1.8, 1.9 — Mopp£Eg enayyeAuaTikwy Yuyeiwv dlatnpnong Toopiuwyv
Kat motwv

o Biopnxavika Yuyeia. ‘'OAeg ol Blounxavieg kat ot peyalol arobn-
KEUTIKOL XWpol TPOPiNwV OlaBETOoUV TIOAU MEYAAA WUKTIKA OUu-
YKPOTAHUATA YlA TN cuvTAPNoN A TNV KaTayuén peyadAwv 1oooTh-
TWV TwV TpoltévIwy toug (Ewkdveg 1.10 kat 1.11). Zta Blounxavt-
K& Yuyeia mepltAapBavovTal ol unXavég mapaywyng mayou oe
KOAWVEQG 1 KOUUATIA SLlapopwV poppmv ard 10 KIAG ava KOUPATL
pEXPL 40 TOVOUG ava KoAwva apayopevou mayou. (Eikova 1.12).
MeyAAeQ YUKTIKEG EYKATAOTACELG TTIAPAYWYNG TIAYOU SlaBETOUV
yla rmapddelypa ot uboriolieq kal oL XNUIKEG Blounxavieg. Ynap-
XOUV €TTiONG OUYKpOTAMATA YUuENG AAMNG yla Tn dlaTtrenon g
ETUPAVEIQG TOU TIAYOU OE OUYKEKPLUEVEG OUVBNKEG, OTA mAYo-
dpouia. (Ewxova 1.13).
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Eixova 1.12. Konrj Blounxavikou Eikova 1.13. lNayodpduio
rnayou oe Awpideg
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Kpua dAun A piypa Kpuou vepoUu Kat Ynyuatwy mayou Xenotuo-
rolouvTal o€ PUKTIKA CUYKPOTAUATA TIOU PUXOUV TO OKUPOdEUa
Katd Tn BlopnXavikn apaywyn Tou Yla va anopeuxBei n avartu-
&N ueyaAwv TIOCOTATWY BepUOTNTAG TTOU BAAMTOUV TNV moloTnTa
Kal TNV avToxn Tou OKUPOOEUATOG. TEAOG, UTIAPXOUV TIAPA TIOA-
AEG XNMIKEG BlEPYAOieq KAl EYKATAOTACELS TMOU Arattouv n Xpen-
on WUKTIKQOV EYKATAOTACEWV HE dUVATOTNTEG aKplBoug puBuI-
oNng TWV ATAITOUUEVWY BEPUIKWV CUVBNKWV.

Wuyeia diakivnong mpoidvTwv. TéTola Yuyeia eival Ta nuUpopTn-
Y& Kal popTtnyd oxfuata Yuyeia, ta rmAoia Yuyeia, Ta TpEva Yu-
yeia kal Ta agpomAdva Yuyeia.

WoKTeg vepou. Eival pa amAr, TOTiKr aAAA YEVIKEUPEVNG XPT)-
OoNg EQAPUOYN Yla TNV TApaywyr) KpUuou vepoU O XWPOUG Ouva-
Bpolong Kowvou (T.x. dladpOUoUG KTIpiwV Ypadeiwy, KataoTrhuata
(ayntou, B€aTpa, YUUVAOTNPLA KATL.).

1.5 E@apuoyég kKAiuariouou

OL epAPPOYEG KALLATIONOU apopoUuv dlaTA&elg KAl EYKATAOTACELG, Ol OTIOoi-
€G mapaAauéavouv 1 mapayouv BEPIKN EVEPYEIA KAL KIVOUV HNXAVIKA TIO-
00TNTEG AEPA YIa VA EAEYXOUV JLAPKWMG TIG OUVORKeG (Beplokpacia, uypa-
oia, kaBapdTNTa, TAXUTNTA, TOCOTNTA) TOU AEPa KATIOIOU E0WTEPLIKOU XW-
pou. O €Aeyxog auTog eival TETolog, WOTE OOOL KATOIKOUV Kal epyalovTtal
OTO XWPEOo va atoBdvovTtal avera, 1) va wpeAouvTtal TA BLOUNXAVIKA TIPOLO-
VTQ TIOU UTIAPXOUV Kal ol Blounxavikég dlepyaoieg mou dleEdyovTal 0To

XWPO.

Alokpivoupe emopevwg dUO BACIKEG KATNYOPIEG EPAPUOYWDV KALUATL-

Opou :

KAlpaTtiopég aveong. >tnv Katnyopia autr urndyovtal O KALLATL-
OMOG KATOLKIWV, KATAOTNUATWY, KTIPIWV YPAPEiWY, EUTOPIKDV
KEVIPWV, utTiepayopwyv (super markets), Eevodoxeiwv, voookouei-
WV, XOpwv ouvdbpolong kowvou (Bedtpa, KIVNuaTtoypaPol, Hou-
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oeia, BBALOBNKEG, 0TIATOPLA, XWPOL HOUCIKAG Yuxaywyiag, aBAnTika
YUUVOOTAPLO KATL) KABWG KAl XWPWV PECWV HETAPOPAG (OXNuaTa,
mAoia, Tpéva, agpomAdva). STnv ayopd umdapxel LEYAAN TIOKIAIQ ou-
OTNHATWV KALLATIONOU, artd MIKPA TOTMKA £€WG HEYAAA KEVTPIKA, TIOU
eival KaTaAANAQ yla KaBe TepInmTwon ePpapuUoyng, avaioya Pe tn ¢u-
on Kal In diakopavon tng {Tnong Tou Xwpou, dnAadn Tou gopTiou
KALLATIONOU Kal avaloya pe 1o pEyeBog tng epapuoyng (Ewkoveg
1.14,1.15, 1.16).

Eikoveg 1.14, 1.15, 1.16. XapakTnpIOTIKEG EPAPLOYEG KAILQTIOUOU AVEONG
o€ KTipla
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o Biounxavik6g KAIMATIONOG (XWPWV, TIPOLOVTWY Kal euaicntwv
olepyaciwv). Kat otnv Katnyopia autr) urtdpxet TANBWEA YEVIKQV
Kal €I8IKQV £PAPUOY®DV. XAPAKTNPLOTIKA Tapadeiypara eival :
XWPEOL amoBRKEUONG TPOPINWYV, XWOPOL TTAPAYWYIKQAV SIEPYACIDV
KAl AMOBNKEUONG OXETIKOV TIPOLOVTWV (TL.X. KAwoToUPavtoupyia,
PWTOYPAPIKO UAIKO, TUTIOypaPEia, NAEKTPOUNXAVOAOYIKA Kal -
AEKTPOVIKA TIPOLOVTA, XApToRlounXavia, Enpavinpla, EVEPYELAKN
Blounxavia), xwpoL EpYacTnPIaK®V dIEPYACI®V (TT.X. PAPUAKEU-
TIKEG, XNMUIKEG, BLOAOYIKEG dlepyaoieq, EAEYXOG UNXAVWYV), EIBIKOI
Xwpol (.X. XWpol Xepoupyeiwv, euaiodntwv cuAAoYwV BIBALO-
Bnkwv, pouoceiwv, payelpeia) (Eikoveg 1.17 kat 1.18).

i

23
o I o . :.;_—____

Eikéva 1.17. Kevtpikn povada KAluaTtiouou aiBouoag xelpoupyeiou

Eikéva 1.18. KAiuatiouog ue eupaveic agpaywyous o€ BIounxXaviko Xwpeo
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ANAKE®AAAIQZH

H QYUEn kal 0 KAPATIONOG apopouV Tn OlaxXPOVLIKY TIPooTIaela Tou avepw-
TIoU va €AEYEEI TIGC KAIMATIKEG HETABOAEG, yla TN SLATAPNON TNG UYEiag Kal
NG TPOPNG TOU KAl YIa TNV avArTuén Tou TIOALTIONOU Tou. H avaykn yia
OlapkA Kal TMARPN EAEYXO TWV ECWTEPIKWV TIEPIBAAAOVTIKOV CUVBNKWYV,
rou e€ac@aAifouv Tnv avetn dlaBiwon Kal Tnv Mapaywylkn 6pdon Yag Ka-
Bwg KAl TNV TIOLOTNTA TPOPILWY, TIPOLOVTWYV Kal dlepyaclwv, wbnoe, and 1o
190 awwva, ™ dnuoupyia Twv BewpENTIKWV BACEWV KAl TNV AvArTTUEN Twv
TEXVOAOYLWV TIOU £dpaiwoav TNV ePAPUOYT] TWV HNXAVIKOV MEBOdWV (BLo-
MNXAVIKAG Kal EUMOPIKAG YUENG Kal ard Ta péoca tou 200U aiwva tnv &-
(PAPHOYT] CUCTNUATWY KALLATIOMOU Kal OKIAKAG YUENG. ZNuepa, TIoU eival
ETUTAKTIKY 1] AVAYKN YlA TIAPAYWYIKI] OLKOVOIQ, YIa AOPAAELQ TOU EVEPYEL-
akoU £pOodLacoU Kal yla TIpooTacia Tou TepBAAAOVTOG, ETIPRAAAETAL N U-
PYnAR evepyelakn amédoon Kal TO XAUnASG AEITOUPYIKO KOOTOG TWV £PAp-
MOYWV YUENG Kal KALLATIOMOU 0€ ouvduaoud HE Tn XPNOTN OIKOAOYIKWV
WYUKTIKOV OUCI®MV TIOU AVTIKABIOTOUV TOUuG XAwpopBopavepakeg (TL.X.
ToUuR-407C avti Tou ppeov R-22).

2TIC aVvaAUOELG TWV €PAPUOYWLV PUENG KAl KALLATIOMOU, 1| EVEPYEIA OAAN-
AeTOPA PE [la MoodTNTA UANG pEca o €va Beppoduvapiké cvoTnua. E-
Kel, n evépyela propei va aANalel MOPPEG KAl VA TIPOKAAEL aAAayEég OTIG L-
OlOTNTEG TNG UANG, ETTOMEVWS METABOAR TOU CUCTNUATOG ATO HIA APXLIKY
KATAOTAOT O€ [a TEALKY. & KABe UETABOAN, N CUVOALKY] MOOOTNTA TNG €-
vépyelag dlatnpeital mavroTe oTafepn. TN QUON, Ol EVEPYEIAKEG UETARO-
A€G cupBaivouv mavra mpog pia Katedluvon Kal moTé avrioTpopa. Ot Yu-
KTIKEG B1aTa&elg (OAAA Kal oL unxaveg mou ovopdlovtal avtAieg Bepuodtn-
TAG) KAAUTITOUV QUTT) TN QUOLKT| aduvapia, dSnAadr Tn METapopa NG Beppl-
KAG evépyelag (Tng BepudTnTag) amnd uia meploxr XapnAng Bepuokpaciaq
oe [la meploxn uPnAng Bepuokpaciag. H petagpopd autr yivetal pe
Xpron €0IKAG ouaiag, Tou YUKTIKOU JECOU KAl TNG IPOCPOopds €pyou arod
eEWTEPLKN TINYA.

OL epapuoYEGQ TNG YUENG apopoUV OLKIOKEG, EUTIOPIKESG KAl BLOUNXAVIKEG
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olatd&elg kal eyKataoTAoelg TIou ovoualovTal YEVIKA Puyeia i — Ta peya-
AUTEpPa - PUKTIKA CUuyKpoTAuaTa. Ta Yuyeia aroteAouvrtal ard dlAPpopeS
OUCKEUEG Kal eEapThuata, n cuvduaouevn AElToupyia Twv OToiwv €XEL WG
QArOTEAECHA TNV aPaipeon BepudTNTAS arod T pala evog owpatog, dnAa-
o) TV YUEn tou, yla T peiwon Tng BepUoKPACiag Tou Kal Tn dlaThEnon
TOU O€ EMOBUUNTEG CUVONKEG.

OL EQAPUOYES KAUATIONOU apopoUv SlaTAEelg Kal EYKATAOTACELS, Ol OTIoiEQ
mapalauBavouv 1) mapayouv OeppIKY) EVEPYEIA KAl KIVOUV HNXAVIKA TI000-
TNTEG AEPA YA VA EAEYXOUV OLOPKMG TIG OUVORKeEG (BepoKkpacia, uypaoia,
kaBapoTNTa, TAXUTNTA, MOCOTNTA) TOU aEPa KAMOLOU ECWTEPIKOU XWPEOU.
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@

Q) | EPQTHZEIZ - APAZTHPIOTHTEX

1. lMolog gival 0 okomédg TwvV CUCTNUATWY YPUENG Kal KALLATIOMOU ;

2. Méte napoucldotnkayv Ta Pnxavika cuotnuata Yuéng kat moTe 1A OU-
OTNHMATA KALLATIONOU ;

3. lMola puoikn aduvapia KAAUTTEL dia PUKTLIKY SLATAEN ;

4. lMati eival avaykaia n ynxavikh YPugn kat o KAIMATIOPOG Kal TIolEG BEw-
peig WG TIQ BaoIKOTEPEG EPAPUOYEG TOUG ;

5. Tlolog Bewpeital o “matépag” Tou oUYXPEOVOU KALUATIOUOU ;

6. Métpnoe kal katovopaoe TIG dlata&elg YUENG Kal KALLATIOMOU TIOU U-
MAPXOUV OTO OTITL OOU 1) OTO OTITL €VOG YeiTOVA OOU KAl OTO OXOAE(o
oou. Oewpeig OTL KATola ard AUTEG €XEL TOTIOBeTNBE/eYKATAOTOBEL
XwpIg va xpeldletal 1) oe AdBog onueio; Ydpxel KAToLa Tou AElToup-
vei dokoma ;

7. lMou opeilovtal Ta pawvépeva To BepUOKNTIIOU KAl TNG TEUTAG Tou 0fo-
VTOG Kal TIWG UMOPOoUV Va TIEPLOPLIOTOUV OE OXEON KE TN XPHOoN TWV OU-
OTNUATWY YUENG Kal KALLATIONOU ;
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¢ MBIQKOMENO) 51ox00

™ olanPayuAaTeuon Twv BeuaTtwy QuToU ToU KepaAalou, ol uabnteg

MPETEL va glval o€ Beon :

v

v

v

2.1

Na kKatavoouv BaclkeEg €vvoleg NG BepUOdUVAMUIKAG Kal va TIG Ou-
OXeTICouV [e Ta ouoTuata PYUENG-KALUATIOMOU.

Na opiCouv Tnv évvola tng aobntng kat Aaveavouoag BeppdTNTag
Kat va divouv mapadeiypata arnod To XWeo NG YUENG Kal Tou KALUATL-
OuoU.

Na dlakpivouv Toug TPOToug HeTAdOONG BepudTNTAG KAl va divouv
napadeiypata petadoong BeppoTnTAG AMO TO XWPEO TWV OUCTNUA-

TwV PUENG KAl KALMATIONOU.

Na xpnolgoriolouy TIG HovAdeg TwV dlaPOpwV PeYeBwV Kal va Ka-
VOUV E EUXEPELA TIG ATTAITOUNEVEG ETATPOTIEG.

Na dlaturiwvouv To TIPWTO Kal To deuTepo Bepuoduvauikd a&iwua,
olvovTag rmapadeiypata epapuoyng Toug.

Eioaywyn

M\®vTag yla tTa cuoThpaTa Yugng Kal KALATIOPoU Ba XPnOLUOTIO|COUE
ouxva €vvoleg, onwg BepudtnTa, Bepuokpacia, Tieon, £pyo, alobNTh Kal
AavBdvouoa BepudTNTA, KOPEOUEVOG ATHOG K.A. TOAAEG A0 AUTEG TIG €V-

voleg
T4 TW

Ba TIq £xeTe NON YvwpIioel Og TIPONYyoUUEVa XpovLa, o AAAQ pabrua-
V YUUVOOLaKV Ta&ewv 1 Tng A’ Ta&ng tou T.E.E. (duoikr|, Eloaywyn

otn MnxavoAoyia). O TexVvikog TG YUENG KAl TOU KALUATIOMOU TIoU €XEL
KATaVONOeL TIG BACIKEG AUTEG €VVOLEG, ATIOKTA TNV LKAVOTNTA va epUnVveU-
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€L Qawvopeva Kat va Auvel MPoBAARUaTa HE PEYOAUTEPN €UKOAia. Eriong,
Tou eival 13laitTepa XPNOIUO VA XPNOLUOTIOLEL E EUXEPELA TIG MOVADEG ME-
TPNONG TWV AVTIOTOLXWV PUOIKWV PEYEBWYV. 2TO KEPAAALO AUTO, KABWG
Kal ota duo emoueva, 6a BuunBouue TIG EVVOLEG AUTEG Kal Ba TIG ouvoE-
OOUE PE EPAPUOYEG TNG YUENG Kal TOU KALUATIOMOU.

2.2 Ocepuokpaocia

‘Otav ayyifouue e TO XEPL £va BEPUAVTIKO CMUA (KaAoplpEp) i oTav Bpt-
OKOMOOTE KOVTA 0TN pWTLA, alcBavoupaote (€otn. AvtiBeta, otav praivou-
ME 07 €va YUKTIKO BAAauo 1) 6tav ayyifoupe €va maydkl, aicbavouacTe
Kpuo. To avBpwrilvo cwua Priopei va dlarmotwvel Ye tnv aiobnon tou Ce-
OTOU-KPUOU av KATL ival o eoTo 1) Tio Kpuo arod To idlo. H pwTid Kat 1o
Bepuavtikd cwpa Atav o (eoctd anod 1o avBpwrivo cwpa. O aépag tou
YUKTIKOU BaAduou Kal To Tiaydkl Atav o Kpua arod 1o cwua pag. Qotoéco,
n avlpwrrivn aicbnon £ival UTTOKEIPEVIKRA KAl deV UMOpPEl OUTE va KATATA-
&el Ta cwpaTa og Ja oelpd (Tio KpUo - 1o (eoTo) oUTe va ATIOTIUNAOEL TN
BEPUIKT TOUG KATAOTAOT TIOCOTIKA (deite OXETIKA TN dpaotnplotTa 1 0TO
TEAOG TOU KePaAaiou). INa va erteuxBei KATL TETOLO UE TPOTIO AVTIKEIMEVI-
KO, araiteital n HETpnon evog PUOLKOU PeyEBOUG ToU arelkovidel T Bep-
MIKA KATAOTAON TOU CWHUATOG. To QUOIKO péEyeBog mou pag deixvel méoo
CeoTd | M60O KpUO cival Eva cwpa eival n Beppokpaacia.

2.3 KAiuakeg Ocpuokpaociwv-Merarpomnn

2NV apaypapo auth Ba pag anacxoAnoel To eERG epwTNUA :
L] Mac¢ uropouue va ustprioouus t 8puokpacia ;

‘Otav oe éva owua aAAalel n Bepuokpacia, T0TE HeTABAAAOVTAL KAl OpL-
OMEVEG AAAEQ 1OLOTNTEG TOU. AV €XOUUE €va XAAKOCOWANVA OPLOUEVOU W1)-
KOUG Kal Tov Beppdvoupe, TOTE TO UNKog Tou Ba augnbel. Eival yvwoto oTl,
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KaTa kavova, 0tav Ta cwuata Bepuaivovtal, dlactéAAovtal. Oco PeEYOAU-
Tepn eival n avénon g Bepuokpaciag Toug, TOCOO0 UeyaAutepn eival n dla-
OTOAY TOuG. AvTiBeTa, OTAV N BEPUOKPATCIA KATOLOU OWUATOG UELWBEL, TO-
Te AuTO, KATA Kavova, cucTEAAETAL. AUTr) TNV 1OLOTNTA TNG OLACTOANG Kal
OUCTOANG TWV CWUATWY, KABWG PeTABAAAETAL | BepUOKpAoia Toug, TNV
EKUETAAAEUOUAOTE YIA TNV KATACKEUT OPYAVWYV UETPNONG NG BEPUOKPA-
oiag. H petpnon tng Beppokpaciaq yivetat pe ta Oeppoéperpa. Enedr| pa-
AlOTa TO QAIVOUEVO TNG OIAOTOANG KAl CUCTOANG AOYW METABOANG TNG
Bepuokpaciag eival evtovoTepo OTA Uypa art’ O,TL 0Ta OTEPEQ, aglorolou-
VTal KUPiwG Ta uypd oTa BEpUOPETPA TIOU KaTtaokeuddovTal.

Ta mo ouvnBlopéva Bepudpetpa sivat ta
YuaAiva BeppopeTpa e uypod (ZxAua 2.1). A-
roTeAouvTal anod €va YUAALVo dOXEi0 TIOU Ka-
TaANYEL g owANva e Hken dlapetpo. ‘Otav
n Bepuokpacia augavetal 1 eEAATTWVETAL, TOTE
n oTAAN ToUu Uuypou aveBaivel 1) katePaivel a-
vTioTolxa. To BepuopeTpo PpEpel BaBuoloyn-
MEVN KAlMOKa KOTA HAKOG TOU CWANva.

Ta yudAwva BepuoueTpa UYpoU EXOUV ME-
YAAn akpiBela petpnong. To HEIOVEKTNUA Sxripa 2.1.

Toug eivalr OTL dev €xouv TnAe-évdelEn (va [udAwvo BepuoueTpo e uypo
propel OnA. va dlaBAacel KAMoLoG TNV EVOEIEN

TOUG O€ £va ONUEio Hakpla anéd auto Tou yivetal n LETPNON) Kal miong o€
divouv dAAa ofjuata ta oroia xpelalovtal oTIC dlatd&elg pubuilong, oToug
BEPUOOTATEG K.ATIL.

Ma ™ pETPNon TNG BEPUOKPATIag €XOUV KATACKEUAOTEL Kal TIOAAA AA-
AQ €(dn BEPUOUETPWY, TIOU AEITOUPYOUV LIE OLAPOPETIKEG APXES amd O,TL TO
YUudAwva BepuodueTpa. MNa mapddelyua, eivatl yvwoto amnod tnv HAektpoTe-
xvia 6Tt N NAEKTPIKN avTioTaon evog UAIKOU PETABAAAETAL Ue TN Bepuo-
Kpacia. E@apuoyn TG WOI0TNTAC AUTAG arnoTeAolv Ta BepUOUETPA Yia
TOUG KIVNTAPEG QUTOKIVATWV.

AA\O Qalvouevo Tou Propel va xpnolwdorioinBei yia In pétpnon g
Bepuokpaciag eival To BepUONAEKTPIKO PalvOpevVo. ['la To OKoTO autd, Ka-
TaokeualovTal Ta BepuonAeKkTpika otoixeia. Auta arotelouvtal ard dUo
ouppaTa SLAPOPETIKWY UAIKWOV TL.X. OLONEOU KAl XOAKOU, Ta ortoia £Xouv
OUo onueia ouykoAAnong. ‘Otav To €va onueio oUyYKOAANoNGg €xel dlago-
PETIKN Bepuokpacia ard To AAAO, TOTE eu@avifeTal pa MIKPER NAEKTPLKY
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TAon, pe Bdon tnv oroia PeTpLETAL N dlapopd Bepuokpaciog PeTAgU Twv
OU0 onueiwv OUYKOAANONG. YTIAPXOUV aKOPA Ta JIMETAAAIKA BepudueTpa
(0’ auta a&lomoteital MAAL To pavouevo TnG BepUIKNG SLAOTOANG), Ta Bep-
MioTOPG, KABWGS Kal AAAOL TUTIOL BEPUONETPWV.

KAigakeg Oepuokpaciwv

H KAipaka BepPoKpaclV TIOU €XEL ETIIKPATACEL OTOV Eupwralkd Xwpo &i-
val n KAipaka KeAoiou. 2tnv KAipaka autr, otnv TAEN Tou mayou avTloTol-
Xl To 0 ™G KAipakag (0°C) kat oTo Bpaocpd Tou vepou avtiotolxei To 100
(100°C), pe tnv Tipounobeon OTL N THEN Kal 0 BPacuog yivovTtal umé mieon
MIag QUOIKAG atpdoeaipag (1atm)!. Ymidpxel aképa kat n KAipaka dape-
VAlLT, N oroia xpnolporoleital Kupiwg otig H.IM.A., aAAd Teivel va avTikata-
otaBei and v KAipaka KeAoiou. Ta avtiotolxa onueia otnv KAipaka ®a-
pevalt gival o 32 (32°F) ywa tnv TE&n Tou nayou kat to 212 (212°F), yua 1o
Bpaoud tou vepou, umé mieon 1atm. ToviCouue to UMO nieon 1atm, yiati,
onwg 6a doupe avaoAuTIKA O0TO KePAAALo 4, ol Beppokpacieg TAENG Kat Bpa-
OMOU Jlag ouciag eEapT@vTal amd Tnv mieon ToU ETIKPATEL.

MeTatpori evdci§ewv Beppokpaciwv

H kAipaka dapevait xpnouuoroleital ouxva oTtov KALATIoONO Kal otnv Yu-
&n. KaAd eival Aoutdv va yvwpiel 0 YPUKTIKOG va UETATPEMEl £VOEIEEIQ
Beppokpactwv ard Babuoug dapevait oe Babuoug Kehoiou katl avTiotpo-
QWG. A TIG LETATPOTIEG AUTEG, TO KAAUTEPO £ival va XpnOoLoTIoloUVTaAlL Tmi-
vakeg, ornwg o lNivakag 2.1 mou diveTtal oTto TEAOG TNG MAPAYPAPOU. 3TN
peoaia oTrAn Tou Tivaka autou Bpiokouue Tn Bepuokpacia Tou TpEmnel va
petatpanei. Eav n Ty ™g Bepuokpaciag eival oe Babuoug dapevalt, 16-
Te OTNV aplotepr) OTNAN didetal n avtiotowxn TIun oe Babuoug KeAoiou. E-
Aav OuwG n TR eival og BaBuoug KeAoiou, 16TE 01N 6€€ld OTNAN Taipvou-
ME TNV T ™G og Babuoug dapevait. Ag douue dUo Tapadeiyuata Xpr-
ong Tou Ttivaka :

1 Me ua Quolkn atudéoealpa looutal n ATHoo@AlpLKY Tieon oTnv emmpavela g
BaAacoag. H évvola tng rieong Kat ot povadeg PETPNONG TNG avaAuovTtal oTn
Ouvéxela autou Tou KepaAaiou (Mapdypapog 2.7)



OEPMOTHTA — EPro 41

LI Na petatpanei évdel€n +10°F o Babuoug KeAoiou

MNaye ot peoaia otHAN Tou -12,8 +9
Mivaka 2.1 kat Bpiokoupe

Tov aplBuo +10. AploTepd didetat -12,2 h +10
n T og Babuoug KeAaoiou

5]’])\. -12,2 °C. _11!7 +11

LI Na petatpanei évdel€n -5°C o Babuoug dapevarr.

Maue otn peoaia otHAN tou lMivaka @ +212

2.1 kat Bpiokoupe Tov aplBuo -5.
Ae&la dideTal n TIun oe Babuoug -5 ﬂ +23,0
dapevalt onA. +23°F.

-4 +24.8

‘Otav dev €xoupe 0Tn dLABeOT) PAG THVAKEG, UMOPOUUE VA PETATPETOU-
HE €XOVTAGQ OTO MUAAG pag [La avaAoyia. 2To oxnua rmou akoAouBei, apl-
oTePA €xoupne TNV KAipaka Kehoiou kat de€ld tnv kKAipaka dapevait. 'Onwg
einape maparavw, to 0 TG KAipakag KeAoiou avtiotolxei oto 32 Tng KAL-
pakag Papevalt kal to 100 TG KAipakag Kehoiou avtiotoixei 0to 212 g
KAipakag ®apevalt. EOTw OTL 08 IO OUYKEKPLUEVN Bepuokpacia €xoupe
evoelEn C oto BepuoueTpo Keloiou kal €vdelEn F oto Bepuouetpo Pape-
VAT Kal eMmBupouue va Bpoupe tn PeTagu Toug oxéon. 'pagoupe Aowrdv
Tnv €€Ng avaioyia :

°C oF

100 — — 212
C.-I| |IF
0 32

100—0‘212—325W‘ 180 5 9

Cc-0 F-32 C _F-32,C_F-32

2xnua 2.2. Avtiotolxia avaueoa otig evoegi&els Twv BEpLUOUETOWY
KeAoiou kat ®apevair
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Me Bdaon v napandvw oxEoN UMOPOUKE VA PETATPETIOUME Ao TN WA
KAlHaka otnv AAAn.

An6AuTn BsppoKkpacia

Z0upwva pe Tn Oepuoduvaulkr, n BepgoKpaagia sival To pEyebog Tou ek-
PpAadel TN HEON KIVNTIKA EVEPYEIA TWV HOPiwv evOG owUaTog. AnAadn, oO-
00 UEYAAUTEPN £ival N KIVNTIKY EVEPYELQ TWV HOPIWV TOU, TOOO TILO HEYAAN
eival n Beppokpacia. AvtIBETWG, 600 UKPOTEPN £ival N KWVNTIKY evEpyela
TV Hopiwv Tou, TOOO TIO HIKPEY €ival ) Beppokpacia. Ydpxel HAALOTA KA-
rola Bepuokpacia TOOo XaunAr, WOTE N KIWNTIKN EVEPYELA TWV HOPIWV Ei-
val 0, dnAadn Ta uoépla eival akivnra. H Bepuokpacia autry oe BaBuoug
KeAoiou eival —273. Exouv eruteuxbei epyaoctnplakd Bepuokpacieg Aiyo
MEYOAUTEPEG artd auTrh TNV Twr. H Bepuokpacia autr Aéyetal amdAuTo
HNOév. Me agpetnpia To anodAUTO PNdEV, PTIAXTNKE UIA VEQ KAIMaKa Beppo-
Kpaoiag rou ovopaletal KAipaka anméAuTwyv BeppoKpacimV 1) KAlpaka KEA-
Biv. ' Otav KAvoupe UTTOAOYIOHOUG O HABNUATIKEG OXECEIG, OTIOU UTIELCEP-
XeTalL n Bepuokpacia, Tote Balouue TRV TIMA TG OsppoKpaciag oe KEABIV
(K). H oxéon petatpormg g Bepuokpaciag arnod Babuoug Kelaiou oe KEA-
Bv eivaitn €€ng :

K =°C +273 (2.1)

KAluaka andAutng Beppokpaciag xpnoluornoleital emiong oto ayyAooa&o-
vikd ouotnua. MNpodkeltal yia v kAipaka Rankine (Pavkiv). H oxéon peta-
TpormG and Babuoug dapevait oe Pavkiv eival n €€ng :

R = °F + 460 (2.2)

KAgivoupe tnv mapdypagpo TapabeToviag Tivaka PETATPOTNG Bepuo-
Kpaolwv and °C oe °F kal avTioTpopwg e TNV EMOAUAvon nwg To Alebveg
2uotnua Movddwy (S.1.) arnodéxetal yia tTn HETPNON TG Beppokpaciag poé-
vo TNV KAigaka KeAciou kal wg povada pérpnong Tng améAuTtng Oeppo-
Kpaociag 1o K.
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Mivakag 2.1. Metatporn Bgpuokpaciwv aro °C oc °F kat avTioTPOPwWG.

O@epporkpaocia O@eppoxpaocia
OC OC nOF OF OC OC T‘]OF OF
—40,0 —40 —40,0 —17,8 0 +32,0
—394 -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 —12,2 410 +4-50,0
—33,9 —29 —20,2 —11.7 +11 +51,8
—333 —28 —18,4 —11,1 +12 4-53,6
—328 —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 4-16 -+ 60,8
—30,6 —23 —9.4 —8,3 +17 +62,6
—30,0 —22 —17,6 —17,8 418 +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 —6,1 421 +69,8
—27,8 —18 —0,4 —5,5 +22 +71,6
—27,2 —17 +1,4 —35,0 +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 —33 +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
—233 —10 +14,0 —1,1 +30 +86,0
—22.8 -—9 +15,8 —0,6 +31 +87,8
—22,2 —8 +17,6 0 +4-32 +89,6
—21,7 —7 +19,4 +0,6 +33 +91,4
—21,1 —6 +21,2 +1,1 +34 +93,2
—20,6 —35 +23,0 +1,7 +35 +95,0
—20,0 —4 +24,8 +2,2 +36 +96,8
—19,4 ) -+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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Oeppokpacia
°C Cn°F °F
+4.,4 -+40 +104,0
+5,0 +41 +105,8
+5,5 +42 +107,6
+-6,1 +43 +109,4
+6,7 +44 +111,2
+17,2 +45 +113,0
+7,8 446 +114,8
+8,3 +47 +116,6
+8,9 +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 +353 +127.4
+12,2 +54 +129,2
+12,8 +55 +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
+18,9 466 +150,8
+19,4 +67 +152,6
+20,0 + 68 +154,4
-+20,6 -+ 69 +156,2

2.4 Mnxaviké épyo - loxug

‘Epyo

Epyo eugavietal 6tav €XOUNE PETATOMLON TOU Onueiou ePAPUOYAG Uag
ouvaung. ‘Otav aveBaloupe &va goptio otov 7 6poPo HIag TIOAUKATOL-
kiag, TOTE petartomnifoupe Tn dUvapun (OTn CUYKEKPLEVN TiepimTwon To Ba-
OG TOU OMUATOG) TIPOG TA MAVW. ['la TN PETATOMION AUTY TIPETIEL VA KaTd-
Baloupe £pyo. Av a@riooule va TIECEL Eva cwUa artd KAToLo UYog, EXOUUE
MAAL LeTATOTION TNG dUvaPNG. AuTr TN Popd OUWS UIMTOPOULE VA TTAPOUHE
€pPYO0. 2NV €I0IKA TIEPITTTWOT TIOU TO ONKEI0 EPAPUOYNG TNG SUVAUNG META-
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Kiveital kdBeta mpog Tn dleubuvon g duvaung, TOTe oUTe Tapdayetal ou-
Te KaTavaAiokeTal Epyo. To €pyo eival undév.

Na va dlakpivoupe TNV KatavaAwon and 1n ARYn £€pyou XPnoLUo-
TIOLOUE TO AVTIOTOLXO TIPOONUO: OTAV KATAVAA®DVOUHE QYO ONEL-
WVOUE apvnTIKO TIpOoNUo (-), EVD O6TAV MAIPVOUUE £PYO ONUELD-
VOULE BETIKO TTPOONUO (+).

H &vvola Tou €pyou gival Bactkr) oTn Beppoduvapltkr). H Bepoduvapllk)
QAOYXOAE(TAL e UNXAVEG TIOU Trapdyouv unxaviké €pyo (m.X. Unxavég auto-
KIVATWV, QTHOUNXAVEG), AAAG KAl PJE UNXAVEG TIOU KATAVAADVOUV UNnXavi-
KO €pYO (TI.X. AEPOCUNTILECTEG, CUUTIEOTEG PUKTIKWV EYKATAOTACEWY). 2¢€
OAeg TIG TTapANAvw PNXAveG, 1 Tapaywyr 1 N KaTavaiwon €pyou CuvoEe-
Tal pe peTaBoAEg NG Katdotaong evéog agpiou (1) Uiypatog agpiwv) peéoa
oTn pnxavn.

H povada pérpnong yia t1o £€pyo oto S.l. eival 1o Joule (TCAouA) (J). Su-
Xva xpnotporoteital kal To ToAAarnAdolo tou Joule, To KiAotCaouA (kJ) (1
kJ = 1000 J). 310 MeTpikd Suotnua povada €pyou nNTav To kpm (KIAoTto-
vToueTpo. 1 kpm=9.81 J)

Evépyeia

H evépyela voeital wg n IkavoéTnTa mapaywyng €pyou. AEPE OTL Eva oW
Tou BpiokeTal og KAToLlo UYPog arod TNV erpavela Tou e0APOUG EXEL EVEP-
Yela, eneldn av néaoel, propei va napdayel €pyo. O unépBepUOg aTtuog o
Hla atpounxavn €xelL evepyela dLoTL 6Tav PpTdoel 0To OTPORLIAO 1) OTOV KU-
Alvdpo, Uropei va rmapayel Epyo.

H evépyela eugavideTal pe OlaPopeg HOPPEG, OTIWG NAEKTPLKY, NALAKY,
MNXavikh KATL H apxni d1aTRpnong Tng evépyelag opidel OTL N evEPyELa deV
eCapavifetal oute mapdyetal ard To UNOEV AAAA PETATPEMETAL Ao LA
HOP®T) O AAAN.

Ot povadeg evepyelag sival idleg pe Tig povadeg €pyou. 210 MNapaptn-
Ma 2 Ba Bpeite nivaka LETATPOTNG AVAUEDA OTIG JLAPOPESG LOVADEG eVEP-
YELQG.
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lox0g

2Tnv €vvola ToU £PYOU BEV UTIELOEPXETAL KABOAOU 0 XPOVOG LECA OTOV O-
rnoio autd mapayetal 1 katavadwvetat. Emedr) oOuwg pag evolapepeLl o
XPOvog autog, YU autd opifoupe tTnv €vvola Tng toxuog. loxug eivat to
oTn MOVAda Tou XpOvou Mapayouevo | KATAVAAIGKOHEVO €pYoO.

Movada pétpnong tng Loxuog, cuppwva pe ta 6éoa einaue, Ba eival To
J/s (TCAouA ava deutepdAerto). H povada autr Agyetal kar Watt (Bar)
kat cupBoAifetal pe W. NoAU cuxva XpnoLUOTIOLEITAL ETTIONG TO TIOAAQTIAG-
olo Tou W, kihoBat (1kW = 1000 W).

210 MeTpikd SuoTnua povadwv eixape yua v oxu to kpm/s (KiAoro-
VTOUETPO AVA OEUTEPOAETITO). 2TIG EPAPUOYES XPNOLUOTIOOUVTAL OUXVA O-
plouEVA TIAPAYWYA AUTAG TNG HovAadag OTwg o (mrog. YTapxetl o MeTpikog
frrog (PS A CV) kat o AyyAkog imrog (HP). loxuel : 1 PS = 75 Kpm/s kau 1
HP = 76 Kpm/s. Avaueoa oto MeTplko irro kat to kW oxuel n €&ng oxe-
on:

1kW = 1,36 PS (2.3)

2.5 Oepuoérnra - AiobnTn kai Aavédavouoa OspuoTnta

H @gpuoéTnTa €ival evépyela mou petadidetal arnd €va cwua o Eva AAAo.
Aev gival evépyela ou “éxel” éva owua, aAAd evepyela TIou HeTadideTal
ard €va owpa oe éva aAAo, otav undpxel UETAEU Toug diapopd Oepuo-
Kpaoiag. H BeppoéTnTa givalr evépyela mou pertakouiel. Mmopouue va pi-
AGue ya BepudtnTa Mou PeTadoinke and £va cwua oe va aAAo (ywa ma-
padelypa arnod Tov agpa Tou dwUATiou evog BEPUALVOUEVOU XMDPOU TIPOG Ta
TOLXWUATA TOU KTIpiou 1) artd Tov eEWTEPIKO aépa TPOC TA TOLXWHUATA EVOQ
WUKTLIKOU BaAdpuou). Aev Urmopoupe OPwG va AEUE OTL Eva owpa “exel” udn-
AR BeppoTNTa 1) OTL “EXEL” XOUNATN BepuoTnTa. AG doUue TO ZXUa 2.3:
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3xnua 2.3

Ag urnoBéooupe 6TL avaueoa ota cwpata A kat B urtdpxel dtapopa Bep-
MOKpaoiag kat 6Tt To owpa A €xel udmAotepn Bepuokpacia and To cwua
B. H OeppéTnTa MInyaivel mavrote amdé cwpa uPnAotepng o cwpa Xaun-
AO6TEPNG BeppoKpaciag. 2To TapAdelyud pag Ba €xoune PHETAdOON EVEP-
vewag (BepudétnTa Q) and to cwua A oto cwpa B. Kata tn diapkela autng
NG peTadoong, av de oupPei aAAayr] QUOLKNG KATAOTAONG O KATIOLO arnod
Ta OUO cWHATA, N BepUoKpAcia Tou COPATOG A TIEPTEL EVD 1| BepoKpacia
Tou owpatog B aveBaivel. Karmowa otiyur ol duo Beppokpacieg Ba eElow-
Bouv. ToTe Tavel n uetapopd evépyelag arnd to A oTo B kal Aéue OTL Ta
OUo cwpata Bpiokovtal oe BepUIKA 100ppoTTia.

2TIG TEXVIKEG EPAPUOYEG, YA TN BeppOTNTA TTIOU SEXETAI £VA PEUCTO,
XPnolLorolouue BeTIKé mpoéoNuo, eV yla T OepudéTNTAa TOU Jivel €va
PEUOTO, XpNnOolUoTIoloUNE apvnTIKO ipéonpo. [NpooeETe OTL Ta POONUA Ei-
val avTioTpopa ard autd Mmou XPNOoLLOTIoW|oagEe yia To £pYO.

Qg evépyela, n BepudINTA PETPLETAL O HOVADEG evépyelag, dnAadr
oto S.I. o€ Joule (J). IoTOPIKA OUWG N BePUOTNTA, TIPOTOU Yivel KOWVDG Q-
TOOEKTH N EVEPYELAKN TNG PUON, LETPNONKE o Bepideq (cal) kKat oTo TIOA-
AarnAAGo6 Toug XAloBeppideg (keal). Ot povadeg autég eival euputata dla-
oedopueveg otnv TPA&n akopa Kal oTig pépeg pag. Emiong diadedouévn
oTNnV YUEN kal Tov KAWATIONS gival 11 ayyAOOQ&OVLIKY povada BepudtnTag,
10 B.T.U. (British Thermal Unit). To kcal eival To oo BepudTNTAG TOU TIPE-
reL va d0Bei, wote va avefei n Bepuokpaoia pag pacag 1kg vepou kata
1°C. Avtiotolxa 1o B.T.U. gival 1o mocd BepudtnTag rou mpénel va dobei
oe ua Aiprpa (Ib) vepou yia va aveBei n Beppokpaoia g kata 1°F. H oxé-
on ueTa&u keal kat B.T.U., yjovadeg o1 omoieg oTadlakda avrikabiotavral a-
moé 10 J, eivaln €&Ng :

1kcal =4 B.T.U. (2.4)
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A1oOnTH Kai AavBavouoca BeppdéTnTa

AioOnTR BeppdéTNTA OVOpAleTAL TO TTIOOO BEPUOTNTAG TTOU, OTAV diveTal OE
€va owua 1 agatpeital anod £€va owpa €xel WG AMOTEAEOUA TNV Auénon 1
N peiwon TG BepUoKPACIag TOU CWUATOG, XWEIG va €XOUNE aAAAYH QUOL-
KAG KaTdoTtaong (uetatporn arnod uypd oe agplo, and oteped os uypo 1 a-
VTIOTPOPWG).

MoAAEQ POPEG, N HeTADOOT BepuOTNTAG ArTd 1) TIPOG £va OWUA OE CUVO-
deveTal ard UETAPBOAN NG BepUOKPACIag TOU CWHATOG. AUTO ouppaivel
OTIC aAAAYEQ PUOLIKAG Katdotaong. Tote WAdue yia Aavlavouoca Oepuo-
TNTA.

O 6pog AavBavouoa BepudTNTa ONAWVEL TO TOG6 OEPUOTNTAG TTOU OU-
vaAAdooel pia paca piag ouciag pe To mepiBailAov, 6tav aAAalel puoikn
Kataotaon. ©a doUpe AVOAUTIKA OAEG TIG TIEPUTTWOELG AAAQYNG (PUOLIKAG
KATAOTAONG OTO KEPAAQLO 4.

‘Otav éva uypod PETATPETETAL OE AEPLO, ATIOPPOPA £va UEYAAO TIO-
00 BepudTNTAg Ao 10 TIEPIBAAAOV TOU. AUTO AKPIBWG EKUETAAAEU-
ouaoTe OoTnNV TPAEN, TIG TIEPLOCOTEPEG POPEG, Yl TNV TAPAYWYH
PuEng.

O¢epuIKA 10X0G

IMOAAEQ POpPEG Oe Hag eVALAPEPEL LOVO N BEpUOTNTA TTIOU LETAPBLBACTNKE a-
nd éva ocwpa oe eva AAAo aAAd kal oe 600 XPovo petaplBdotnke. Tote
MIAGUE Yia BeppéTNTA 0TN PHOVAada Tou Xpovou. To ueyebog autod €xel dla-
otdaocelg oxuog. H povada pétpnong tng eivat to Watt (W). Einape éduwg
Kal Tapanave mweg XPnOoLoTIoouvVTal akOUA Yia Tn BepudtnTa Kat oL pova-
0eq kcal kat BTU. AvtioTolxa, untdpxouv Kal EEXWPLOTEG HUOVADEG YA TN
BepUIKA LOXU, oL oroieg otadlakd avTikabiotavtal arnd 1o W. OL povadeg
auteg eival To keal/h (XIAloBeppideg avd wpa) kat to BTU/ h (Mru-Ti-ywou a-
va wpa). loxuouv ol €EAG OXETEL :

1 keal/h = 4 BTU/ h (2.5)

1 keal/h = 1,161 W (2.6)
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2TV YPUEn, Orou Uag evolapEPEL KUPIwg 0 pubuog apaipeong Bepudn-
Tag amnod &va XWpEo, Xpnolyoroleital cuxva o 6pog YUKTIKA 10X0G. N'a 1o
pEYEBOG auTd xpnowomnoleital ouxva otnv pagn n povada RT (WukTikog
TOVOG). loyuel :

1 RT = 12000 BTU/ h (2.7)

To péyebog BeppdTNTA OTN HOVADA TOU XPOVOU, OE QPKETA eyXeELPidLQ,
avagépeTal Kal wg mapoxn OeppdéTNTAg 1) por) BepudTNTAG.

O¢éppavon Kal Yugn

27O TIPWTO KEPAAALO eidape OTL 0 AvBPWTIOG TIPOOTIABEL va eAEYEEI TIG KAI-
HATIKEG HETABOAEG, TIPOKEIUEVOU va (el Kal va epyaleTal ue aveon Kal a-
opAAela 0g KAEIOTOUG XWPOUG AAAG Kal va dlatnpei uylewvn TNV Tpooen
TOU. 270 KePAAalo 9 Ba avaAuBouv pe AETTTOUEPEL OL TIAPAPETPOL TIOU BE-
Aoupe va eAéyxovtal og é€vav KALATI(ONEVO Xwpo. Avaueoa ¢’ autoug,
népa arod Tn BEPPOKPACia Kal TNV kaBapdTnTa ToU agpa, eival kat n uypa-
oia.

MiAdpue yia 0épuavon, otav mpoodidouue €va 1ocod BepUdTNTAG OTOV
QA€Pa TOU XWPOU Tou oroiou BEAouUpE va eAEYEoupe TIG ouvenkeg. Moo Ba
eival To armotéAeopa autng g npodcdoong BepudtnTag ; Mmopei va eival
avuywon tng Bepuokpaciag Tou agpa, Xwpiq va aAAalel TO TIEPLEXOUEVO
Tou o€ uypaocia. Toéte WAGue yia aiodnth 0€épuavon. TETolou eidoug BEP-
pavon €xoupe, otav petapiBaletal BepudTNTA OTOV AEPA HECW £VOG Bep-
MIKOU eVAAAAKTN (TLX. MEOW MIAG OePTIAVTIVAG). 2€ TIOAAEG TIEPUTTWOELG O-
WG, €va 11ood BepudTnTag ToU TIPoodideTal og [ia pada agpa Uropei va
daravnBei yla v UeETATPOT oTayovIdiwv vepoU oe udpaTtuouq. TOTE ui-
Adpe ya 0éppavon ue Oypavon,.

AvTioTolxa, €xouue YPu&n otav agalpeital eva moocod BepudInTaAg anod
Tov agpa. To armoTtéAeoua auTng TNG apaipeong BepudTnNTAg Prtopei va &i-
val n IToon NG BepUOKPACiag Tou agpa, Xwpig va aAAdEel To TiepleXOue-
vo o¢ uypaocia. Mropei 6pwg To arnoTéAeoua va eival n JETATPOTI TWV U-
OpATHWY O€ vePO (apuypavaon).

‘OAol ol apandavw TeoToL BEpuavong kat Yugng Ba avarttuxbouv ava-
AUTIKA oTo KepAAaio 10, ye tn Porbela Tou Aeyouevou YUXPOUETPLIKOU
olaypduuaTog.
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2.6 Meradooon Ocpuornrag. Tpomor Meradoong

To B€ua TG neTt@doong BepudTNTAG Ard £va oWPa 0 €va AAAO araocyo-
Ael ouxva v TeXvoAoyia kal laitepa TNV YUEN Kal TOV KALLATIONO.

L 3ni¢ d1apopec epaployES TNG WUENG Kal Tou KAIUATIOUOU, AAAOTE O&-
Aouue gvrovn pon BepudTnTac Kai AAAoTe 000 TO dUVATO UIKPOTEQN.
Mriopeite va rmpoodlopiCeTe KAl va KATAYPAWETE TIG MEPIUTTWOELG TTOU
avrkouv oTtn {ia i TNV aAAn karnyopia ;M

H petadoon BepudTNTOG YiveTal TIAVTOTE, OMWG TOVIOTNKE OTNV Tapad-
Ypago 2.5 and ocwpa uPnAdTEPNS BepUoKpaciag o ocwua XapnAoTepng
Bepuokpaciag. H petddoon BepudINTAG UIopEl va yivel SlaUECOU UAIKWV
OWMATWY AAAG Kal Xwpig Tnv rapoucia UANg, dnAadn oto kevo. O TeAeu-
Taiog auTog TpdTog ovouddetal HeTAdOOT UE aKTIVoBoAia.

2Tnv TEPIMTWOoN TIOU XPNOLUOTIOLEITAL UAIKO HECO Yl TN HETAdOON NG
BepudTNTAG, dlaKpivoupe dUO TPOTIOUG METASOONG : UE AYWYR KAl UE META-
Ppopa.

Oa avagpepbouue OTn ocuvéxela Alyo TO avOAUTIKA OTov KABe TPOTo
petadoong. Ag BupdpaoTe OUWG OTL, OTIC TIEPLOCOTEPEG EPAPUOYEG TNG
PUENG Kal ToU KAPATIOMOU, Ol TPOTIOL auToi epgavifovtal ouvouaouévol.

MeTadoon BepudTNTAG ME AYWYR

Me Tov 0po autd evvoouue Tn petadoon BepudInTAg HEoa ard €va UAIKO
owpa, To oroio dev epgpaviel eEwTeplka kapia kivnon. O TpdTog auTog a-
Popa KUpiwg oTteped cwpata.

[Na va katavorooupe arod 1oloug rapdyovteg e€aptdral n HeTAdoon
ME aywyr], ag Bewprooupe €vav TOiXO Tou ard Tn WA TIAEUPA TOU €XEL
Bepuokpaaia T, kat arnoé v aAAn Bepuokpacia T, xaunAotepn ano myv T,.
Apou T, > T,, nBepudtnta pgeL anod v MAeupd 1 otnv nMAeupd 2.
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T
Tz

Enmdveia A

2xnua 2.4

To oxnua 2.4 napouclddel Tov Toixo oe dUo OYeELg. ZTO TIapanavw oXn-
Ma, O eival To éxog Tou Toixou, evw A eival To euBadodv TG EMOPAVELQG
TOU TOiXoU.

H mapoxn Bepuotntag Q/t (dnAadn néon Bepudtnta Q nepvael otn po-
vada Ttou xpovou t) anod tnv mAeupd 1 otnv MAeupa 2 eEaptartal arno dla-
(POPOUG TAPAYOVTEG :

And to mayxog Tou Toixou (8). Oco peyaAutepo eival To Taxog
Tou Toixou 1600 UKpOTEPN Ba eival n apoxn BeppodtnTag (uUrnod
TNV MPOoUTIOBeON OTL OL AAAOL TIAPAYOVTEG TIAPAUEVOUV O0TABEPOI).

And 1o epBadov Tou Toixou (A). Oco peyaAutepn eival n emepa-
VELQ TOU ToiXou TOOO peyaAuTepn Ba eival n apoxr) BepuotTnTag
(utt6 TNV TIPOUNOBEOT OTL Ol AAAOL TIAPAYOVTEG TIAPANEVOUV OTa-
Bepoi).

Ao Tt dlagpopa Beppokpaciag (T,-T,). Oco peyalutepn eival n
dlapopd Bepuokpaciag T6oo PeYOAUTEPN Ba ival n rmapoxr Bep-
poTNTAg (Urd TNV TPOUTIOBeoN OTL oL AAAOL TIAPAYOVTEG TIAPAE-
vouv 0TaBepoi).

ATO TO UAIKOG Tou Toixou. AAAN Ba eival n rmapoxr BepuotnTag av
0 Toixoq eival and urnetd, AAAN av o toixog eival ard TouRAa Kal
AAAN av 0 TOIXOG £XEL ECWTEPIKA LOVWOTN. AUTOG O TIAPAYOVTAG,
ONnA. 10 €id0G TOU UAIKOU, UETPLETAL UE TNV €1I0IKA BEPMIKA aywyi-
HOTNTA Kk TOU UAIKOU. ‘'O00 peyaAuTtepn ival n eOIKA BepUIkA a-
YWYLWLOTNTA Kk TOU UAIKOU, TOCO PeYaAUTeEPn Ba eival n mapoxn
BepuoTNTAg (UTO TNV TIPOUTIOBEOT OTL Ol AAAOL TIAPAYOVTEG TIAPA-
pévouv oTabepol).
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'‘ONEG QUTEG OL OKEWELG UITOPOoUV va YPAPTOoUV HaBnuatika wg eEAG:

%:AX§X(T1—T2) (2.8)

‘Onwg paivetal and tnv Maparavew oxEon Kal omwg avaypaPnke mpon-
YOUMEVWG, N TIApOoXT) BepuoTNTAG ival eUBEWG avAAoyn e TNV EMPAvELQ.
AuUTO onuaivel OTL, 6Tav €rmBUUOUUE PEYAAN TIAPOXT BepUOTNTAG, TIPETEL
va eEaocpaAifoupe peydAn eripavela cuvaAlayng. Auto Loxuel yia 1o Yu-
KTIKO OTOIXEiO KAl YA TO GUMITUKVWTH LAG PUKTIKAG £yKATAOTAONG, OTToU
@pOoVTICoUPE VA EXOUMUE UEYAAO UAKOG CWANVWV KAl TIOAAEG POPEG Kal
nrepuyla yia va au€dvetal n emeavela cuvailAayng.

LErmpaveia 12 m? ano ouoloyeveg UAIKO EISIKNG BEOUIKNG aywyILoTn-
Tac k iong ue 0,7 Kcal/ hm°C, gxel rtaxog 0,20m. Av n dlapopd Bepo-
Kpaoia¢ ueta&u Twv dUo MAeUpWYV NG erpavelag givar 25°C, va urio-
Aoyiotei n napoxn Bspuotntag oc Keal’h kat oe KW.

H rnapoxn BeppodtnTag Ba eival :

0,7 Kcal / hm°C

02m x 25°C = 1050 Kcal/h

Q k 2
T=A><5><(T1—T2)=12m X

H oxéon avapeoa oto Kcal/h kat to W gival : 1 Keal’/h = 1,161 W, omno-

TE:
W

Kcal/h

Napoxy BepuotTag = 1050 Kealh x 1,161 = 1209 W = 1,209 KW

LIH povada Keal/ hmC riou ouvavtrioaue otnv moonyouuevn epapuoyn
oev gival uovada tou S.I. lNotwa Ba sival n povada tng eldIKNG BepLt-
KNG aywyuotntag oto S.1. ;

TIHEG TNG EIOIKNAG BEPULKNG ayWYILOTNTAG K SLaPOPWV UAIKDV UITopEiTe
va Bpeite otov lNivaka 2 Tou MNMapapthuatog 2.

MeTadoon BepudTnTAg ME HETAPOPA

MeTtagopd eival n petadoon BepudOTNTAG TOU YiveTal HE HETAKIVhON pagag
Héoa o€ €va peuoTd. Me Tnv Kivnon autr), BepudTePES HACEG TOU PEUCTOU
KateuBuvovTal og TEPLOXES e PUXPOTEPEG PAEG, OTIG oTtoieg divouv Bep-
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potnta. To peuotd, uypd 1 agplo, eival To “UETAPOPLIKO PECO”, TO OTIoio
METAPEPEL TN BEPUOTNTA ATTO TO VA HEPOG OTO AAAO.

H kivnon Tou peuoToU UMOpPEL va Yivel He KATIOLA OUOKEUT 1) unxavr (1e
avTAia, pe aveploThpa KAm), n oroia eEavaykadlel 1o peucTd O€ Kivnon kat
TO BE€Tel 08 KUKAO®OPIA. TNV TEPIMTWON AUTY, €XOUlEe PeTapopd Bepud-
mtag ue e§avaykaopévn Kukhopopia. Mropeil 6uwg n kivnon autn va yi-
VEL KAl anod uovn Ing (PuoIKn KUKAogopia). >To vepd Tou doxeiou Tou
oxnuarog 2.5, To omnoio Bepuaivetal otn Baon Tou, dnuloupyouvTal PeUPA-
Ta. Mropouue va 1o MapaTnErooUE KAAUTEPA PiXVovTag HECA OTO VEPO
pokavidla. Autd, o6Tav Bpaxouv APKETA, MAPAKOAOUBOUV TNV kivnon tou
vepoU péoa oto doxeio (2xnua 2.5).

Katt avaAoyo oupPaivel kal o €va dwudartio, 6rou undpxel (eoTod ocwpa
KEVTPIKAG O€puavong (kalopipep). ‘OTav 0 agpag Tou OWHATIOU £pXETal
o€ enaQn Ye 1o (01O oA BeppaiveTal, yivetal EAa@poTeEPOG Kal avepai-
VEL TIPOG Ta MAVW. Exoupe Kal €dw PETAPOPA UE QUOLKN KukAogopia. 'a
va TIETUXAIVETAL N PUCLKY KUKAOPOpIa TPEMEL TO BepUAVTIKO owua va Ppi-
oKeTal 600 To duvaTtd xapnAoTepa.

Ag doupe Twpa TNV avtiBeTn epinTwon orou ermbupoupe YUEn :

LTo YukTikO oTolxeio (eEaTuIOTiG) TOMOBETEITAI OTO MAVW LUEPOG (OU-
vBw¢ otnv 0pon) Twv YUKTIKWV BaAduwy kat Twv Yuyeiowv. Marti ;
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2710 OmAavo oxnua BAETOUE TO WUKTIKO oTolXeio (e€aTioth) pEca oe
€va olKlako Yuyeio. O agpag mou TEPIBAAAEL TO YPUKTIKO OTOLXEIO PUXETAlL,
QATIOKTA PEYAAUTEPO €IBIKO BAPOG KAl KIVEITAL TIPOG TA KATW, ONULOUPY®-
VTAG £TOL OUVEXN KUKAOpOpPIa Tou agEpa, e TNV oroia reTuxaivetat n Yuen
TOU XWpPOoU. ToToBeTOVTAG TO YWUKTIKO OTOLXEIO WNAQ, TIPOKAAOULE PUOCIKN
KUKAO®Opia Tou agpa, OnAadr) ueTAd00n BepuoOTNTAG LE HETAPOPA.

:
i

1K
1 H
1
£
h

|

2xnua 2.6

Av uéoa og €va peuoTo dev UMopEel va yivel yetakivnon pafag, tote n
petadoon BepudTnTag eival TOAU WIKPY. TNV TEPITTWON authH 0 POVOG
TPOTOG METADOONG TIOU ATIOMEVEL €lval N aywyn, N oroia duwg eival oAU
MIKER oTa peuoTd. AUuTO UIopeiTe va TO JLATIIOTWOETE e TO akOAouBo Tiei-
papa, To oroio MoAU eUKOAQ YiveTal OTO €pyaOThPLO : Kpatdue pe 1o XEPL
Hag o€ KAion €va dOKIHAOTIKO CWARVA UE VEPO KAl TOV BEpAivOUlE, OTIWG
(aiveTal 0To ZXNUa 2.7 :

LIMeta ano Aiyo 1o vepd apxilel va Bodlel 0To €va AKPO VW To AAAO
AaKpo, artid To Orolo KPATAuEe To owAnva gival akoua Téoo Yuxpo rmou
oUTE Kav eVOXAE( TO XEpL Uag. AuTto degixvel 0TI n BepudTnTa eAGxioTa
ueTadobnke. Mari ;M
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xnua 2.7

MeTadoon OeppoTnTag UE AKTIVOBOAIQ

2Toug dUOo TPOTIOUG HETASOONG BEPUOTNTAG, HE AYWYT KAl HETAPOPA, TOUG
oroioug eEeTAoAUE TIPONYOUPEVWG, eival armapaitntn n mapoucia UANG.
‘Ouwg n BeppotnTa priopei va petadobei kal xwpig Tnv napoucia UAng. O
TPOTOG AUTOG PeTAdOONG BepudTNTAG OVOUAZeTAL HETADOON HE AKTIVOBO-
Aia. Autr yivetal HEOW TOU NAEKTPOPAYVNTIKOU TIEdiOU, TO OTOI0 OXNUATi-
eTal avaueoa o oWUATA SlAPOPETIKWV BepUokpacioV. ‘Otav Urtdpxel pe-
Tadoon BepudTNTAG e akTVoBoAia arod éva cwua A o éva cwua B, n ma-
poxn BepudTNTag e€apTdtal Kupiwg and tn dlapopd Bepuokpaciaq HeTagu
TWV OUO CWHATWY OAAG Kal ard To PEYEBOG KAl TO €i00C TWV EMPAVELDV
TOUG (XPWHA, OTIATIVOTNTA KATT).
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2.7 llicon - Meoduetpa - Movadeg - MeTaTtpomég

H évvola Tng micong

‘Otav oTPWXVOUUE ToV ToixXo NG aiBoucag pe 10 OAKTUASG pag o€ BAETIOU-
ME ouvnBwg onuadia, va €xel dnAadr| UNoXwWPENoEL OTO ONUEIO TIOU OTIPW-
Xvouue. Akoua Katl av au&nooupe tn dUvaun UE TNV OToia OTIPWXVOUE, OE
Ba rapatnpEnooupe onuadla NG eveEPYELAG pac authQ. Ag eEoTALlOTOUNE O-
MG He pla Tveda Kal ag ernavaidfoupe tnv Tpoomddeld pag epappogo-
vTag TV id1a dUvapn e AuTn ToU EPAPUOCAE TIPONYOUHEVWG. Oa Tapa-
TNPNooUUE OTL N TIVECA ElOXWPEL OTOV ToiXo. Av Kal 1 “orpwxvouoa duva-
MNn” eival idla, To arotéAeoua eival OLAPOPETIKO.

AN Ta rMapanavw katalapaivoupe OTL TO av Ba TIAPAUOPPWOOUNE TOV
Toixo, Ue To OTPWEIUO TIou epapudloupe, dev eEaptdtal povo amnd 1 ou-
vaun pe v oroia onpwxvouue. EEaptdTal kal ard evav dAAo rapdayovta,
TIou eival n erugpavela enapng petagu Twv dUo cwudtwy. To av Ba uroxw-
PNoEL TO Onueio Tou TOIXOU TIOU OTIPWXVOUUE eE€apTtatal Aowrodv arod 1o
ouvOUaouO TwV dUo TIapandavw mapayoviwyv. O cuvduaouog Twv dUo au-
TV TIOPAYOVTWV Hag Oivel €va KalvoUpylo QUOIKO PEYEBOG, TIoUu AEyeTal
mieon. Av ovopdooupe F tn duvaun mou epapudloupe Kal S Tnv ermeavela
EMAPNG LETAEU TWV SUO CWUATWY, TOTE UMOPOUE va Tiouue OTL n Tiieon ¢-
Eaptartal kat arod ta duo autd peyedn :

e 'O00 peyaAuUtepn eival n dUvaun Pe TNV oroia oTIPWXVOUE, TOOO
pHeyaAUTepn eival n mieon

e 'O00 uIKpOTEPN eival n empavela emagpng, TOOO HeyaAUlTtepn eival
n tiieon. Autd akplBwg cuvéRn 6tav XPNOLUOTIONCAUE TNV TIVE-
C¢a. H duvaun pe tnv oroia orpwxvaue dev AAAa&e. STnv mepi-
TWOoN OPWS TNG TIVECAS N ETILPAVELA ETTAPNG ATAV KATA TIOAU UL
Kpotepn. To anoTéAeopa nTav va avartuxbel ueyaAutepn rieon
Kal va eloxwpnoel n veda otov Toixo. ‘I18ia “ompwyvouca” du-
vapn, aAAd d1aPopETIKEG MECEIG.

Tig mopandavw OKEWELG UITOPOUPE va TIG cuvoyiooupe wg €ENG @ H rie-
on givat availoyn ¢ Qpapuodouevng duvaung Kat avtioTpoPwe avaioyn
™G¢ ermepaveiag enapng. Madnuatikd, n napandvw oxeon ypdeetal :

F
P=3 (2.9)

ornou F nduvaun, S n ermedvela eMAPng kat P n tieon.
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Movadeg uETpnong TnG mmieong

2UMpwva JE TOV TIAparave opLopo, 1 Tiieon Ba HETPLETAL :
Nt
e Ot ? oto S.I. H povada autn Aéyetal Pascal kat To cUPBOAS

g eival Pa. Eival moAU pikpn yla TIG OUVABEIC EPAPUOYEG OTNV

MPAEN YU autod XpnotuorolouvTal TIOAAAAAoLA TNG ONwg To

bar(1 bar = 105%) kKatto kPa
m

1kPa=10° Ng)
m

Kp
e 0& 207G OUVABELG epapuoYEQ 0To MeTplkd Zuotnua. H po-
vada auTr) ovopdleTal kaL TEXVNTH aTtpéoaipa kKat cupBoAideTal

pe 1at.

Ib,

e Ot F oTo AyyAooa&ovikdé cuoTtnua povadwy. Mpdgetal kat wg

p.s.i. (pounds per square inch).
Ag K&voue Kal Uia EQAPUOYTY) LETATEOTTNG MOVASWY :
LINa urtoAoyioete tn oxéon avausoa otn povada Kp/cm? kai mn pova-

oa p.s.i (Aiurpeg ava tetpaywvikn ivrtoa). Aivetar ot 1Kp = 2,2 Ibf
kat 1in = 2,54 cm.

Zekvage ano 1o Kp/cm? Kat HETATPEMOUNE To Kp o€ Ib, kat Ta cm og

2,2 Ib 2,2 Ib b
1 Kp2= L= L0142 1
cm ( 1 in) ( 1 /'n) in

2,54 6,45

Eronuaivoups 1wg Kat To Kp/cm? Kat 1o p.S.i. , TIapOTL XPNOLUOTIO0U-
VTAL KON CUXVA OTIG EPAPUOYEG, avTikaBioTavTtal OTAdIaKA PE TIG Hova-
oeq TOU S.1.

H povada bar é€xel To MAEOVEKTNA OTL €ival TTOAU KOVTA OTN PUOLKT)
atpuéopaipa (atm) kat otnv TEXVNTN atpdoeapa (at). To bar, n atm
kaL n at eival S1aPOPETIKEG HOVADEQ |IE TIOAU KOVTIVEG TIMEG.

270 TEAOG Tou KepaAaiou Ba Bpeite Tivaka aplBUNTIKWV OXECEWV PETA-
EU TV dlapoépwV HovAadwy Tiieong.
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Ta uypd ackouv méoelg

210 dlagpopa onueia evog uypou ackouvTal TIECELG TIPOG OAEQ TIG KATEU-
Buvoelg. OL TIECEIC QUTEG TIPOEPXOVTAL :

e artod N Baputnta, TO Bapog dnAadr Tou idlou Tou uypou. H rieon
QUTA ovopadeTal USPOCTATIKN THEOT).

e aro eEWTEPIKEG TILEOELG, TIOU OEXETAL TO UYPS. Ta uypd €xouv
TNV 1BLOTNTA va PETAdIdOUV TIG TILECELG TIOU SEXOVTAL O OAQ TOUG
Ta onueia (Apxn Tou Pascal?).

Epapuoyeg g apxng tou Pascal cuvavtaue ota pnxavnuata avioyw-
ONG QUTOKIVITOU (OUVNBwG eival UdPOTIVEUNATIKO oUOTNUa, dnA. cuvdua-
OMOG agpa Kal Uypou) KaBwg Kal To UOPAUALKSO cUuoTnua mednong (ppeva-
pioMATOG) QUTOKLVATOU.

ATHOO@AIPIKNA TTiEon

Meéoelg dev aokouv HévVo Ta uypd, aAAd kal Ta aépla. lMNMicon aokei kat o a-
TUHOOPAIPIKOG aépag Tou eival piypa aegpiwv. H mieon autn petaBaAAeTal
ME TO UPOUETPO.

ATHOO@AIPIKA Tieon €ival n mieon mou aokel To peucTd eAcUBepoC ag-
0ac ¢ atuooPalPag TAvw o Jla ermeavela. Autr MolkiAel avdioya ue
TO UYPOUETPO KAl PETPLETAL PJE Opyava TIou ovopalovtal 8apdpeTpa. 2tnv
empavela g 6dAacoag wooutal Pe 76 cm otHANG udpapyupou. H tiieon
auTr ovopaleTtal Kal UOIKR atuocPaipa Kal cupBoAiletal e atm. Exouue
onAadn 1 atm =76 cm 1} 760 mm oTANG udpapyupou.

[IMe roto Uo¢ oTNANG vEPOU 100SUVAUEI LA PUOIKT aTUOoPAled ;

Eival cav va arnavtdue oto €EAG epWTNUA : TIOlA OTNAN VEPOU ACKEL OTN
Baon ™G udPOOTATIKA TiEON ioN e auTnA TIoU aokel otn BAocn TG WA oTth-
An 76 cm udpapyupou ; N'vwpifoupe OTL 0 USPAPYUPOG EXEL LEYAAUTEPO EL-

2 Ouundeite v Apxn Tou Pascal Kal TIG TOAU evilapEPOUOEG EPAPUOYEG TNG
(UBPAUALKOG aVUPWTNAPAG, USPAUALKA PpEva) avaTpEXoVTag OTIG OeAdeq 263-
267 tou BiBAiou duokh A" TEE.
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OO Bdpog ard 1o vepod. Mepluévoupe Aowmdv To YOG TNG OTAANG TOU ve-
pou va eival o peyalo. O udpdpyupog €xel eldIKO Bapog 13,6 PpopEQ ue-
YaAutepo arnd autod Tou vepou. H oThAn vepou Aotrtov Ba eivat 13,6 popeg
PnAdTEPN, dNAAdY 76 cm x 13,6 = 1033cm = 10,33 m

Kev6 kal armoAuto Kevo. Opyava HETPpRONG ThG TTiEong

Kevo dnuloupyeital oe éva xwpo OTav arnod autdv agalpebei agpag. Aro-
AUTO Kevo €xoupe otav agalpebei 6OA0G 0 aEpag Kal Oev urdpxel TIAEOV U-
An oto xwpo autd.

H mieon petpletal e 6pyava mou AEyovTal HAVOUETPA. 2TIG EIKOVEQ
TIoU aKOAOUBoUV BAETIOUNE dUO TETOLA Opyava. H évdelgn Tou pavopeTpou
eival n dlagopd TG Mpayuatikig (1 arndAutng) rieong Tou agpiou arod tnv
ATHLOCPALPIKA.

1]
a) Mavouetpo- Kevouetpo (B) Mavouetpo
Eikéva 2.1 Eikéva 2.2

271G apardvw eKOVEG TO OPYaAvo aPLOTEPA E€ival HAVOUETPO-KEVOUE-
TPO Kal TO 6pyavo deld eival pavouetpo. H dagpopd avaueoa ota dUo &i-
vat 0TL To Opyavo (a) HMopei va PETPNOEL Kal MECEIG XaUnAOTEPEG amod
TNV atgooPalpikh (oTnVv mneploxn ard 1o 0 Kat pog ta aplotepd, Eikdva
2.1). Movada peTpnong ota mapanavw opyava eivat 1o p.s.i. yla 1o gavo-
METPO, EVM OTO KEVOUETPO N KAlUaka petpnong eival oe inHg (lvtoeqg u-
Opapyupou). To andAuto kevo wooutal Tiepimou pe 30 in Hg.



60 Wy=H — KAIMATISMOS

AU0 TETOlO HAVOUETPA, EVOWUATW-
pMéva o Wa ouokeun (oeT), eival ta
AoV Xpriola épyava Tou TEXVIKOU
YUEng (Ewkéva 2.3).

H ocuokeun auth Aéyetal kKdoa pa-
VOUETPWV Kal pag Bonbd va mapako-
AouBoupe Kal va eAEyYoupe Tn Ael-
Toupyia NG YUKTIKAG €YKATAOTAONG.
Erniong a&lomoloupe tTnv kKdoa pavopé-
TPWV YA va KAVOUUE, Ue Tn Pondela
Kal GAAWV OUCKEUWV Kal EPYOAEiWV,
OlLAPOpPESG epyaoieg ouvTrnenNoNg Kat -
TIOKEUNG OTNV WUKTLKY £YKATAOTOON.
Oa udbete va eKkTeAEiTE TIG €pyaocieq Eixova 2.3 KGoa LavopsTow Kat
AUTEG OTIC EPYAOTNPLOKEG QOKNOELG OWANVWOEIG OUVOEDNG TNG UE TNV
Tou pabnuatog EMKATASTASEIS WY- UKTIKT) £YKATAOTAON
=Hz.

Tnv mieon mou pag deixvel TO HAVOUETPO TNV OVOUALOUUE HAVOMETPIKA.
AuTr wooutal pe Tn diapopd NG MPAYUATIKNG TIEONG TOU agpiou (amdéAuTtn
mieon) Kal NG aTHooPalplkAge Tieong. Ma va BPoUpe TNV aroAUTn Tiieon
TIPETIEL VA TIPOCBECOUNE OTNV EVOELEN TOU PAVOUETPOU TNV ATUOOCQALPLK)
Tiieon TOU ETIKPATEL OTO onuEio TIoU £yLve N UETPNOT).

[a va katavonooupe KAAUTEPA TL HaG OeiXVeEL TO HAVOUETPO KAL TO Ke-
VOUETPO, aG TPOCoEEoUUE TA dlAYPAUUATA TIOU AKOAOUBOUV :

P
A

N

EvoelEn
HaVORETPOU

nieon

arnoAuTn Tiieon
ATUOCPAIPIKA

»
>

Aigaypappa 2.1 Ti yag deixvel Eva uavoueTpo

3 Av TO HavOuETPO PBpioKeTal O XWPEO TIOU dEV ETUKOWVWVEL e TNV aTuoopalpa,
TOTE N €vOelEr) Tou eival N dlapopd avapeoa oTtnv ardAuTn Tieon Tou agpiou
Kal TNV rieon Tou MePBAAAOVTOG OTO oroio Bpioketal To 6pyavo (BA. kal Tnv &-
(PAPHOYNA TIOU aKOAOUBE().
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270 dlAypappa auto, otov katakopugpo dgova petplétal n rieon. H dua-
KEKOUUEVN YPAUUN TIAPIOTAVEL TNV ATHOOQALPLKTY TIieon 0TO onueio mou ue-
TPAEL TO HAVOUETPO. H €vOelEn TOu HAVOUETPOU TIAPLOTAVETAL UE TO KOKKL-
VO BeAAKL, eV N arOAUTN Tiieon MAPIOTAVETAL JE TO XOVTIPO YKPL BEAOG.
Me dAAa Adyla, TO HaVOUETPO Mg deixvel OO peyaAuTepn eival n anod-
AUTn Tiieon ToU agpiou Tou PETPAUE aTIO TNV ATUOOPALPLKY) TIiEOT TIOU ETIL-
Kpatei 0To onueio orou gival TornoBeTnuévo To pavopeTpo. Na va Bpoupue
TNV ArtOAUTN Tiieon Ba TIPETEL va TIPOCBECOUE OTN UAVOUETPLKY TNV ATUO-
opalpLKn Tiieon. AnAadr| loxuel:

AroAuTtn riieon = MavoueTplkn riieon + ATUOOQALPIKY) TTiEON (2.10)
P
A
cE A “‘E ch
) ve i
3 E W
g 3 :
S 8 3
= E
o] o
£
2
<
ke
E
O

3
>

Aidypapua 2.2 Ti uag oeixvel Eva KEVOUETPO

2710 dldypaupa auto n €vOelEn Tou Opyavou eival apvnTikn (L€ TNV KOK-
Kwvn ypaupn). MNpodkettat, dnAadn, yia eva KEVOMETPO. H aroAuTn Tiieon mna-
plotavetal pe To Xovipd YKpL BEAOG. Kal TTaAL n €vdelgn Tou opydavou eival
n dlagpopd avaueoa oTnV andéAutn Kal TNV ATHooQAlPLKY Tiieo.

Ac doUlEe Twpa HIa EQAPUOYH TWV OCWV avartuxenkav :

[1>To oxnjua rou akoAouBsi, To Soxeio A Exet agpio oe mison 3 bar, evw
oto doxeio B, To oroio niepiexel To doxeio A, UMAPXEL AEPLO O€ TTieon
1,5 bar. Ti¢ duo autég reoelg Ti¢ BAEmouue ota duo uavouetea. O a-
THOOQAIPIKOG agpac rou replBaAdet To doxeio B Exet riicon 1 bar. Zn-
Teital va Bpebei n aroAutn rieon Twv agpiwv usoa orto doxeio A Kal
oto ooxeio B.
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Y
7

3xnua 2.8

‘Onwg yvwpiouue, Ta pavopeTpa deixvouv n Olapopd avaueoa otnv
artoAUTnN Tiieon Kat TNV Tieon TOU XWEOU TIoU TIEPIBAAAEL TO HAVOUETPO. E-
TOUEVWG, YA va Bpouue Tnv andAutn rieon, Ba mpémnel va mpoohécoupe
oe KABe TepimTwon oTtnv €voelEn Tou PAVOUETPOU TNV Tiieon mePBAAAO-
VTOG TIOU eTKpaTel 0TO onueio Tng peétpnong. Apxifoupe ue To A€PLO OTO
Xwpo B :

Pgar = Pg pav. + Paty. otn 6€on tou navw YAvouETPOoU

= Pgan = 1,5 bar + 1 bar = Pgam = 2,5 bar

2Tn ouvexela Bpiokoupe TNV anoAuUTn mieon oto Xxwpo A, Tnv P,art :
P, ar = P,pav + PriepB.,
orou PriepiB. n miieon mou erikpatel otov niepBAAAovTa Xwpo, dnAadh

TO Xwpo B.
= P,arn =3 bar + 2,5 bar = P,am =5,5 bar

KAeivoupe tnv mapdaypago mepl rieong, divoviag €va rivaka e T
OXE0EIQ UETATPOTTNG AVAUEDCQ OTIC JLAPOPEG LOVADEG TIOU XPTNOLUOTIO0U-
VTal YA TN LETPNON TNG.
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lMivakag 2.2. Avtiotolxieg uetaéu Twv dlapopwVv LUovadwy rieong

63

Pa bar at p.S.i Atm mm in m
M _ 1 Kp |_ 1% | ouowi |oTAANG |oTAANG |oTiHANG
Tt ont in® | audopapa | Hg(Torr) | Hg VEPOU
Pa 1 10°° 1,02x10° | 1,45x10 | 9,8x10° | 7,5x10° |2,95x10™*|1,02x10*
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° 10,06895 |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  |1,33x10? [0,00133 {0,00136 |0,0193 |[0,001316 |1 0,0394 |0,0136
Hg
in Hg 13,39x10° |0,0339 |0,0345 [0,491 0,0334 25,4 1 0,345
m H,09,81x10° |0,0981 {01 1,422 0,0968 73,6 2,9 1

MNwg xpnoworolouue ToV MAPAnavw Tiivaka

2e KABe petatport Eekwvape arod Tn Hovada TIOU £XOUME Kal TINYAIVOULE
opLlOVTIa PEXPL VA CUVAVTHOOUUE TN OTHAN TG povadag, otnv oroia B¢-
AoOupE va TIAUE. 2Tn OUVEXELD, KAvoulue MOAAAAAcIacud pe Tov apiOuod

TOU BpioKoulE 0TO avTioTolXo KeAi. AG doupe €va rapadelyua :

L] Na ueratpariovv 0,5 bar ot in Hg.

ZeKwvape aro TNV opllovTia YPauun Tou €xeL TO bar Kat ipoxwpaue HEXPL
™n OTAN 1ou €xel TIQ in Hg. Ekel ouvavtaue tov apBuod 29,5. Autog eival
O apPOPOG He Tov ortoio mpéerel va ToAAarnAactdooupe to 0,5. Apa 0,5 bar
=0,5%x29,5in Hg = 14,75 in Hg.
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2.8 AvoIKTO Kal KAgIOTO ouoTnua

Ma va eival 1o eUKOAN N LEAETN TWV UETATPOTIOV EVEPYELAG, XPNOLUOTIO-
eital otn BepupoduvapLkn N Evvola ToOU CUCTAUATOG.

}e1

2xnua 2.9

Z0oTnua sival €évag KAEloToG XWPOQ TIoU Tie-
pLEXEL UAN. To cuotnua €xeL 6pla mou To &e-
XwpiCouv amod Tov unoAolro KoOouo. Ta opla
autd kabopifovtal kGBe popd arod pag, ava-
Aoya pe TO TL BEAOUMPE va UEAETNOOUUE. 2€
KABe TepiMTWOoT, TO UTTIOAOLTIO CUMTIAV aroTe-
Ael To meplBaAAov Tou. Ta evepyelakd “nape-
owoe” KABe OUCTHUATOG UE TO TIEPIBAAAOV
yivovtal pe 1o épyo (W) kal e tn BepudTRTA
(Q). (2xnHa 2.9)

Ovopaloupe avoiKTdé oloThMa eKeivo To oroio cuvaAAdooel moodTNTA
UANG pe TO TEPIBAAAOV, OTIWG O OTPORINOG UIAG £ykATAOTAONG ATUOU
(Zxnua 2.10). Exoupe dnAadn) por| padag ard r mpog To cuoTtnua (1 Kat ta

ouo).

KAe10T6 ocUoTnMa ovoudlouue TO oUOTNUA EKEIVO TO OToio d€ CUVAA-
Adooel TTOoOTNTA UANG e TO TIEPIBAAAOV, OTIWG €va oUCTNUA KUAIVOPOU-
eUBOAoU (ExNua 2.11). ZTa KAELOTA cuoTAATA N LAZA TIAPAUEVEL TIAVTOTE

="~ = 12TPORIAOG

oTaBepn.

Ano AéBnTa

I
Opa —""1 b
OUOTr']paToq'

[Mpog Yuyeio

Zxnua 2.10 Avoixto ouotnua

opla
[ OUOTAMATOG

4\ ¢ppoho

KUAWvdpog

Zxnua 2.11 KAsioto ouotnua
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2.9 Eowrtepikn Evépyeia

Qagplo —()
©¢épuavon Q / /
2xnua 2.12

270 XM 2.12, éva aéplo PpiokeTal pEca o KUALVOPO e aUETAKIVNTA
TOLXWMATA (TO EUPBOAO TOU KUAIVOpOU ouykpaTteital auetakivnto). Ag Bew-
priooupe OTL Beppaivoupe eEWTEPIKA TOV KUALVOPO, OTIOTE Ba £XOUNE UETA-
doon BepudTNTAg OTO Aéplo. Eival qpavepd 6TL otnv nepimtwon autr dev
Taipvoupe pnxavikd €pyo. TL €ywve OUwG N BeppodTNTA TIOU TIPOCSOBNKE
OTO A€PLOo; ZUPPWVA UE TNV apxn dlaTtAPNoNG TNG evEPYELAg, 1 BepuodTnTa
TIou 060nke dev uropei va xabnke. H Bepudtnta autr) amoOnKeUuTnKe Héoa
oTo agplo. Mrmopoupe va WAGUE Yia Eva uEyeBOG TIou ekPpAleL TNV arobn-
KEUMEVN EVEPYELD LECA O €va aEPLo. To peyebog autd to ovoudloupue e-
OWTEPIKA EVEPYEIA Kal TO cUUBOAICoupe pe U. Av TIAUE O UKPOOKOTIIKO €-
iredo, 1 evépyela auth eKPPAlel TNV KIVNTIKOTNTA TWV Hopiwv Tou agpiou
Kal TI¢ aAAnAemudpdoelg petagu Toug.

H ecwTeplkn evépyela Aée OTL eival KATACTATIKO HEYEO0G, YIATI N TIUN
™™g e&aptdtal and tnv Katdotaon otnv onoia BpiokeTal €va cuUoTnUa Kal
OxL ard To SPOUO TIOU AKOAOUBNBNKE yla va PTACEL TO CUCTNUA OTNV Ka-
TAOTAON AUTH. TNV MPAEN, HAG EVOLAPEPEL TIEPLOCOTEPO OXL 1 ArOAUTN TL-
M1l TNG EOWTEPLKNG EVEPYELQG 6CO Ol AUEOHEINOEI§ TG, 2TO OXNnua 2.12
yla rmapddelyua, eixape auEnon tng ECWTEPLKNG EVEPYELAG TOU agpiou.

To 611 n BepudTNTA TIOU TIPOCOOONKE OTO AEPLO ATTOBNKEUTNKE UTIO OpP-
P1] EOWTEPIKNG EVEPYELAG UIMOPOUNE €UKOAA va TO KATAAGRBOUME, av Tau-
OOUE VA TIApEXOUNE BepUOTNTA KAl TTAUCOUE €MioNg va gunodifouue
METAKivNON Tou ePPOAOU Tou oxAuaToq 2.12. TOTE TO €UPOAO PETAKLVEITAL
aueoca mpog ta de€ld Kal aipvoupe pnxavikd €pyo, onweg pag deixvel 1o
oxnua 2.13.
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VE

3xnua 2.13

270 ZXAua 2.13 o €UPBOAO €xel PETAKIVNBEL ard TNV apxlkr Tou B€on
Mpog Ta de&la kal pag Edwoe unxaviko €pyo (W), xwpig eueig va tou dw-
ooupe BepuotnTa. Anod rou Aowndv rMponABe autod to €pyo; Eylve pe dand-
V1 TNG EOWTEPIKAG EVEPYELAG TOU agpiou. 2Tnv mepinTwon autr) dnAadr) Ba
E£XOULE UEIWON TNG ECWTEPLKNG EVEPYELAG.

2.10 [lpwro Ocpuoduvauiko Aéiwua

AN raAld o avBpwriog eixe mapatnproel 6TL avaueoa otn BepUOTNTA Kal
OTO UNXAVIKO €pYO Uridpxel Kamola avtioTolxia. Na nmapadeyua, étav Tpi-
Bouue dUo ocwpata peta&u Toug, apdyeTal BepudTnTa. Emiong, 6tav éva
owpa TIEPTEL ard YnAd Kal TIPooKpoueL 0TO dAredo rapdyeTal BepuoTnTa.
AVTIOTPOPWG, av Bepudvoupe Eva agpLlo HEoa o €va KUALVOPO HE KivnTod
EMPBOAO, TOTE TO EUPBOAO KLvEiTAL KAL TIAPAYEL UNXAVIKO €0Y0. ApYyNoEe OUWG
0 AvBpwriog va dlarioTwoel OTL BepUOTNTA Kal £pYOo eival, Kal Ta duo, TPO-
TIOL JETAPOPAG EVEPYELQG Ard €va ocuoTnua o €va AAAo Kat OTL Ba prio-
poucav va PETPWVTAL UE TIG idleg povadeg.

O AyyAog James Joule, akoAouBwvTtag tn HEBOOO TOU TEIPAUATOS Kal
TWV PETPNOEWY, UTIOAOYLIoE OTa 1847 TnVv 1ooduvauia avaueoa oTIG Hova-
0eg BePUOTNTAG KAl UNXAVIKOU £€0YOU TIOU UTTPXAV €Keivn tnv emoxn. O
Joule amnedel&e 611 ya va rapaxBei pa Beppida (cal) xpetalovtal 4,17 on-
MEPLVEG HOVADEG UNXAVIKNG EVEPYELAG, UTTOAOYLOMOG TIOAU KOVTIVOG O au-
TO TIOU AEUE ONUEPA MNXaviKé 100dUvapo TnG Beppidag (4,186 Joule/cal).
TL onuaivel tNXAaviko L0odUVauo NG Bepuidag ; Znuaivel OTL av PETATPA-
rouv 4,186 Joule oe BepudTNTa, TOTE AUTO TO TIOCO BeEPUOTNTAG Ba eival
pa Beppida (1cal). 2tn Oeppoduvapikh pag evolaPEPEL TIEPLOOOTEPO N -
VTioTpOo®dn petaTport], dSnAadr ard BepudTnTa o £pyo (autn sival n dou-
AELG TIOU KAVOUV oL BeppIKEG unxaveg). H petatporr) autn (Bepuotnta —
€pY0) eival Yevikd Lo SUCKOAN artod Tn PETATPOTT| £pY0 — BepuotnTa, O-
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nwg 6a avaAuooupe oTnv enopevn apdypago. Kat yu” auti tn LETATPOTTN
MAvVTWG LOXUEL TIOOOTIKA TO UNXAVIKO L00dUVAUO TNG Beppidag. Av, dnAadn,
BepuoTNTa HLag Bepuidag (1cal) petarpanei MARPWG Og £pYO TOTE TO €PYO,
auTto Ba eival 4,186 Joule. Mropoupe Aormov va YPAPOULE :

1cal = 4,186 Joule (2.11)

AMo Ta napadeiypata mou meplypdpTnkav ota oxfuata 2.12 kat 2.13
@aivetal OTL n BepudTNTA TIOU diveTal o€ €va agpLo O yiveTal KAT aAVAYKN
aueoca €pyo. To mpwTo Oeppoduvapiko aiwpa Acet OTL “H BepudTnta rmou
oivetal o€ gva agplo tooutal (e TO dBpoioua tnG UETABOANG TNG ECWTEPL-
KNG TOU EVEPYELAG KAl TOU EpYou Tou Uag divel To agpto”. Autd pabnuatl-
KA ypagpetal :

Q=AU +W (2.12)

orou Q n BepuotnTa, W 10 €pYyo Kat AU n HETABOAN TNG EOWTEPIKNG EVEP-
YELOG TOU agpiou.

EruoTtpépoupe ota oxfuata 2.12 kat 2.13 yia va epunvelocoupe TL OU-
VERN Ke Bdaon 1o A’ Beppoduvapiko a&iwpa :

270 2X. 2.12 dwoaue BepudTNTA OTO AEPLO AAAG Oev Tpale €pyo, On-
Aadn eixape W=0. H e&iowon (2.12) ypagetal otnv mepintwon autn :
Q = AU, dnAadn n BepudTnTa MOU dOBNKE LooUTAL e TN UETABOAY (Augnon
oTnV MePITWon Jag) TNG ECWTEPLKNG EVEPYELAG TOU aepiou.

270 0X. 2.13 mApape €pyo xwpic va dwooupe Beppotnta. Eixaue dnAa-
on Q = 0. Tote n e€lowon (2.12) ypapetal - AU = W, dnAadr| To £€pyo Loou-
TAl e TN UETAPBOAY TNG EOWTEPLKNG EVEPYELAG TOU Aegpiou 1, he AAAA AG-
YlQ, TO £€pYO0 TIPONABE arod TN UEIWON TNG ECWTEPLKAG EVEPYELQG TOU QEPI-
ou.
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2.11 Acurepo Ocpuoduvauiko Aéiwua

‘Ornwg Aéel To TPmTOo Beppoduvapllko a&iwpa, urtopoupe divovtag Bepuotn-
Ta va naipvoupe €pyo. Auto BERaia o avBpwrog 1o yvwplle arnod maAld.
2UCTNUATIKN EKUETAAAEUON OUWG AUTAG NG YVWOoNng apxLloe va yivetal pe
TNV avamtuén Twv aTHoOMNXAavay, OTIoU ETIOIWKOUNE va TAipVOUUE €PYO
Baollouevol oTIG aAAaYEG TNG BEPUOBUVALLKNG KATACTAONG TOU vEPOU.

AERNTA]

AvTAia 2TpORINOG

Wuyeio

2xnua 2.14 Ta ugpn piag atuounxavneg

Mptv arod TNV eMoxn TwV MPWTWV ATUOPNXAvVAV, TIOAAOL eixav emxelpn-
o€l va PTIAEoUV BEPULKT unxavn Tou va divel ocuveXxwg €pYOo KaBwG elElq
Olvaue Beppotnta. H pd&n €6ei&e 6TL KATL TETOLO €ival aduvato, av dev
MPOBAEYOUNE OTN UNXavh autn kat éva Yuyeio (ExhHua 2.14), érou to ep-
YagoueEVO PECO (0 ATUOG, OTNV TEPITTWOoN NG ATHoUNnXavng) 6a amopaA-
Ael BepudTNTA. AUTO JlATUTIWVEL KAl TO OeUTEPO BEPUOSUVAULIKO a&iwua :

“ Eival aduvato va KataokeuaoTel Bepulkn unxavn, n orioia
va UETATPETEL BepuUOTNTA OE £0YO0, XWPIG TAQUTOXpPOVA va ma-
PEXEL Karola Bepuotnta rnpo¢ uia oe€auevn xaunAotepncg
Bepuokpaoiag”

2TO OXAUA TIOU AKOAOUBE(, (paivovTal oL EVEPYEIOKEG CUVAAAQYEG TOU
€pYagoOUeEVOU UECOU OE UIA ATHOUNXAVT :
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NAEBHTAZ

Qq
™ W
Qf/ -

SYMIMYKNQTHZ

2Zxnua 2.15

Npog T0 gpyagouevo pEco xopnyeitat Beppotnta Q, anod tn degapevn
uPnAng Bepuokpaciag T,( otnv atuounxavr o Aéentag). To gpyafouevo
MEDO pag divel epyo W kat aroBaAAel Bepudtnta Q, mpog ) degauevn xa-
MNANG Beppokpaciag T, (TO CUMMUKVWTN N TO YUYEIO OTNV TIEPIMTWAON TNG
ATHOUNXAVAG). Kavovtag evav evepYeLlaKd LOOAOYLOUO EXOULE :

Q,=W+Q, (2.13)

BaBuog anmédoong OcpHIKAG HNXAVASG

Q¢ BaBuo6g andédoong BEPUIKAG UNXavng opifetal To TINAIKO TOU WPEALUOU
€PYOU NG MNXAVNG TIPOG TNV EVEPYELA TIOU KATAVAA®VEL N unxavr). To w-
QEALO €pyo eival To W, evd 1 evépyela TIOU KatavaAwveTal eivat n Bep-
HOTNTA TOU MPOCdideTal 0TO epyalouevo pEco, dnA. n Q,. Katd cuvérnela
0 BaBuOG andédoong n Uag BEPUIKAG UNXAVAG looUTAl [E :

n= 51 (2.14)

ZUUpwva ue 6oa simwdnkav napandvw, tTo €pyo W eival mavtote pi-

KPOTEPO Ao TNV MPooPepoOuevn BepuodtnTa. Emopévng, o 6aOuog amédo-

ong MG BePUIKAG MNXavhg eival évag apiBuég MIKPOTEPOG amd Th
Hovada.
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B" Oeppoduvapiké agiwpa yia YUKTIKA Hnxavi

O B’ Bepuoduvaulkog VOUOoG €xel Kal uia AAAn SlaTumwon mou apopd TIg
YUKTIKEG pnxaveg. Eival yvwotd 611 n BepuodtnTa peel anod uovn g anod
owpa uPnAdtepng Tpog owpa XapunAdtepng Bepuokpaciag. Epeig otnv
PUEn erudlwkoupe To avtiBeto. Na €xoupe dnAadn petapacn BepuodTNTAG
and ocmpa XaunAng Beppokpaciag (To xwpo mou BEAouue va YuEoupe)
pog owua uPnAdtepng Bepuokpaciag (ouvhnbwg to TepBarAiov). To B’
Bepuoduvauikd agiwpa opiel OTL KATL TETOLO deV Urtopei va yivel aro pévo
TOu, aAAG Xpelaletal va OWOOUUE £PYO0. ZUYKEKPIUEVA:

“Eivat aduvaro va petapiBaortel BepudtnTa aro owua xaun-

AOTEPNG BeploKkpaoiag rmpog owua uPnAotepng Bepluokpa-

olag, xwplic va katavaAwbei karrolo Epyo”.

2TO OXNMa TIoU aKOAOUBE(, paivovTal OXNUATIKA Ol EVEPYEIQKEG CUVAA-
AQYEG TOU YUKTIKOU UECOU O€ LA WPUKTLKY Unxavn :

T+
Qq
AN W
(_
2,
T2
2xnua 2.16

To YUKTIKO pECO amoppoPd BepudtnTa Q, anod Tov PUXOUEVO XWPO Kal
arnoBaMAel Beppotnta Q, mpog to mepiBarAov. Evdidueoa duwg, elompat-
TeL €pyo W (OTOV KUKAO YUENG UE UNXAVIKY) CUUTIiEON aTu®V, auto yiveTal
oT1o ouprieotn). O evepyelakog LOOAOYIONOG Hag Sivel Y TNV WUKTIKY Un-
xavn:

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

EvOaAmia

H evBaAria eival éva Bepuoduvapikod PEYEBOG e HEYAANO EVOLAPEPOV OTIG
YUKTIKEG £PAPUOYEG. Ta XAPAKTNELOTIKA TWV YUKTIKWV PEUCTOYV, Yla Ta-
pAdelyua, Ta raipvouue ouxva ard dlaypdupata rieong (p)—evBaAriag (h)
(BA. TéTOwa daypdappata oto Mapaptua 3). H EvBaAmia ekppalel v e-
VEPYELAKN KATAOTAON €vOG peuctou. Eival, 6nwg Kal n eowTePIK eveEp-
YeEla, KATaoTaTikO HEyeBog. Eival dnAadn aveEaptnto arnd tov TPOTo HE
TOV OTI0i0 €va PeUOTO €PBA0E OTNn CUYKEKPLUEVN KATAOTAOT ToU Bpioke-
Tal. H evBaAmnia (H) ekppaletal padnuatikd anod tnv akdéAoubn oxéon :

H=U+PV (2.16)

orou U n eowTepLKn evépyela, P n riieon kat V 0 OyKog.

Movada petpnong g evBaArmiag eival To Joule. ZUvhBwG pag evolageé-
PEL TIEPLOOOTEPO N evOaAmia ava povada pagag. To peyebog autd ovoud-
Cetal €181kA evBaAmia kal petplEtal (oto S.1.) oe J/kg. @a cuvavtrooupe a-
KOua Kat To keal/kg kat o BTU/Ib.

Evrpomia

2Tnv nmapaypapo 1.2. ToVioTNKE TWG Ol EVEPYEIAKEG PETAPBOAEG oupBai-
VOUV UE PUOIKO TPOTIO, MAVTA MPOog Hia KaTeluluvon Kal ToTE avtioTpoga.
To nM6co eUkOAQ propei éva oUOTNUA va ATTOdMWOEL EVEPYELA UE PUOLKO
TPOTIO, Ba UIMOPOUCE VA XAPAKINPIOEL TNV EVEPYELAKN “TTOLOTNTA” TOU OU-
OTHUATOG.

To néyeBog ToU UETPA AUTH TNV €VEPYELAKN “TIOldTNTA” €VOG CUCTHA-
TOGQ eival n evrpomia. ‘'O00 UKPOTEPN EVIPOTA £€XEL £va OWUA, TOCO TIO
XPNOLIUN evEPYELQ DLABETEL O PMAKPOOKOTIKO erminmedo, aAAd kAl TOCO TIO
HEYAAN eival n Ta&n Tnv oroia epPavidel o HUKPOOKOTIKS ertinedo. H e-
vTporiia petpletal oe Joule ava Babuod Beppokpaoiag (J/K). Kat €dw pag ev-
dlapEPEL TIEPLOCOTEPO N eVIPOTIia ava povada pacag (J/kgK). ©a cuvavtn-
OOUUE Kal TO PEYEBOG autd ota dlaypaupata rieong-eveaAriag.
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ANAKE®AAAIQZH

OcpuoKpacia ival To PUOIKO HEYEBOG TTIOU XapakTnpilel moco (eoTod 1) TO-
00 KpUO eival éva ocwua. ZuvnbeoTtepn BEPUOPETPLKN KAlMaKa eival n KA(-
Maka KeAoiou. ZUppwva pe tn Ogpuoduvaplkn, n Bepuokpacia eival to
PUOLIKO HEYEBOG TTIOU EKPPALEL TNV KIVNTIKA EVEPYELQ TWV OOMIKWV OTOLXE(-
WV ToUu owpatog. AméAuto pndév cival n BepuoKpacia, otnv oroia n Kivn-
TIK eVEPYELQ TWV HOPIwWV TOU OWMATOG eival undév. AvtioTolxel oTouqg
-273°C. Mg agetnpia autr TNV TN QTIAXTNKE N ArtOAUTN BEPUOUETPLKT
KAlpaka (KEABLY). AmMOAUTN BeppoKpacia evog oOUATOG ovouadeTal 1 Bep-
MoKpaoia Tou otnv KAipaka KEABLY. Tnv andéAutn Bepuokpacia tn Bpickou-
Je TipooBETovTag otnyv €voelen KeAoiou 10 273 dnA. K =°C + 273.

ATHOO@AIPIKA Tieogn ovouAloupe TNV Tileon TIoU aoKel 0 agpag TG ATuo-
opalpag mavw oe pia erpavela. Autr molkilel avaloya pe 1o UPoOueTpo.
MeTtpléTal ue ta BapoueTpa. STV erpavela tng BdAacoag wooutal pe 76
cm oTHANG udpapyupou. H tieon autr) ovoudZeTal Kal QUOLKY aTuoopalpa
Katl cupPoAiletal pe atm. Exoupe dnAadn 1 atm = 76 cm 1} 760 mm oTNANG
udpapyupou.

Kevoé dnuoupyeital og €va xwpo, otav arnod autov agalpebei aépag xwpiq
va avTikaBiotaTtal. AmMOAUTO KEVO €xOulEe, OTAV ard €va XWPOo agalpebei
OAOCG 0 a€pAag Kal dev UTIAPXEL TIAEOV UAN OTO XWPEO AuTO.

Ta pavéueTpa eival opyava PETpnong g rieong. H €vdelEn Tou pavoué-
Tpou eivatl n dlagopda NG MPAYUATIKAG (1) artdAuTng mieong) Tou agpiou a-
16 TNV ATHOCPALPLKT).

H OsppoéTnTa cival evépyela mou petakouidel : petadidetal arod Eva cwua
oe £va AANo otav undpxel LeTa&u Toug dlapopd Bepuokpaciag. H Oepuod-
TNTA TINyaivel mavrote amdé cwpa uPnAdtepng o cWHA XAMNnAOTEPNG
Beppokpaciag. MetadideTal pe aywyr, HETaPopd Kal akTivoBoAia. H Bep-
MOTNTA HETPLETAL OE J, AAAA XPNOLOoToLeiTAL KON Kal N TIOALd povada, n
Bepuida (cal).
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2XETIKA Pe TN oxéon BepudTNTAg KAl £pYoU pag HAouv ta duo Bepuo-
Suvaulka aglouata :

A’ Bepuoduvapiké aiwpa :“H Bespudtnta rmou divetal o€ va
agplo loouTtal (e TO ABpoloua NG LETABOANG TNG EOWTEPIKNG
TOU EVEPYELAC KAl TOU EPYOU ToU Uac oivel To agpto”. Autd
paBnuaTikd ypdpetar: Q = AU + W

B’ Beppoduvapiké agiwpa : “ Eivar aduvato va KataokKeuaoTel
Bepulkn unxavn, n oroia va UETATPETEL BepUOTNTA O EPYO,
XWPIG TAUTOXPOVA va MApEXEL Kartola Bepuotnta mpog ula de-
Eauevn xaunAotepne Bepuokpaoiag’.

EPQTHZEIZ - APAXTHPIOTHTEZ

1.  Emonuavaue oty napdypa@o 2.2. 6TL n aicbnon g aeng dev sival
ACPAAEG KPLTHPLO YA va KATATAEOUPE TA CWUATA O Mla OElpd wg
TIPOG TO TIOWO gival 1o (eoTO 1) TIO KPUo. KaveTe ToO €ENG mneipaua :
Mavw oto Tpamnédl Tou dwuatiou oag PpiokovTal, Yl APKETES WPEG,
€va KOUMATL artd HApuapo Kat pia EUALVYN LoAuBoBNKn. Akouundate Ta
OUO0 auTa avTikeigeva, Eva e KABe XEpL 0ag.

a. To gpéBloua amod TO AyYLYHUA TOU HAPUAPIVOU KOPPATIOU gival To (-
Olo e TO gpebiopa arod 1o ayylypa e EUALVNG HOAUBOBAKNG ;

8. Mropoupe pe Tnv aicbnon g aeng Kat JOvo va aravirooupe
moto eival o CeoTo 1) TLIO KPUO (OnAadn Tolo €xel YnAOTEPN Kal
TI0l0 XaunAOTEEN Bepuokpacia) M;

2. To uypd 1ou xpnouJoroleital oTa YUdALva BepuoueTpa eival cuvhBwg
udpapyupog. lMa 1olo AGYo ToTeEUETE OTL TPOTIHATAL O UdPApPYU-
pog;™

3. Kdavete TI¢ akOAouBeq petatporieg a. 68 °F oe °C, 6. 23 °C oe K,
Y. — 40 °C oe °Fkat 8. 55 °F oe K.

4. Tlolo eival To HEYIOTO BABOG ard TO OTOI0 UMOPOUUE VA AVTAN|OOUUE
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vepd He pla avtAia TornoBeTnuévn TNV ETPAVELA TOU £8APOUG, XW-
pic Tn BorBela rTepUYiwV ToU gival ToroBeTnuéva péoa oto vepo;M

Tu eival atpoo@alpikn 1) BAPOUETPLKA TiEOT KAl TIOla N TIUA TG OTNV &-
mpdvela g 8GAacoaq ;

Na yivouv ol €€Ng peTaTpotmeg povadwy mieong : a. 1,8 at oe bar 6.
120 p.s.i. og bar y. 14 in Hg oe kPa 8. 120 p.s.i. og bar kat €. 2 Torr
oe Pa.

Tt ovopdloupe HAVOUETPLKY) KAL TL AMOAUTN Tiieon ; Mowa eivat n oxéon
METAEU TOUG ;

2UureCoupe TO a€PLO, TO OTToio BpIoKETAL OTOV KUALVOPO TOU ZXNMa-
TOG 2.17, UEXPL TN BEOT TIOU PaiveTaAl OTO OYXAUA.

O KUAIVOpPOG eTKOWVWVEL, HEOW CWANVA HUIKENG SLIOUETPOU, UE TNV Q-
Tuéopalpa. Meta&u Tou agpiou Kal Tou avolXTou AKPOoU ToU CwARva
uttapxel udpdpyupog. 2Tn B€on tou Zxhuatog 2.17, To uYog H toou-
TaL e 38 cm.

—“!'Im:pn LT
H

1=} )

2xnua 2.17

da. Av n atpoo®alpiky riieon eivat 1 atm, urtoAoyioTte Tnv aroAuTn Tiie-
on Tou agpiou 0T B€on Tou ZxNuartog 2.17.

8. T1 6a pag €delxve, yla Tnv Tieon Tou agpiou, €va HAVOUETPO TOTIO-
BeTNUEVO OTOV KUALVOPO ;

Y- YrioAoyiote Tn dUvaun F pe tnv onoia ocuykpateital 1o EUBOAO 0Tn
B€on Tou Zxnuarog 2.17, yvwpifovtag 61t 1o euBadodv s TG emupa-
VELOG TOU EUPROAOU gival 18 cm2.
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270 ZxAua 2.18, éxoupue UdPOYOVO ECA O €va PIMAAOVL, KABWG Kal
0€ €va TUNUA TOU OWANVA TIOU ETIKOIVWVEL UE TO XWPO TOU UTIAAOVI-
OU. 2Tn B€on Tou OXNUATOG, N UYOUETPIKN dlagopd h, ooutal pe
240mm. H atpoo@alplkn riieon wooutat pe 0,95 atm.

y

2xnua 2.18

a. lMowa eival n andAutn mieon Tou UdPOYOVOU OTNn BEON TOU OXNUa-
T0G;

8. TL Ba pag €delxve €va KEVOUETPO Yla TNV Ttieon Tou udpoyodvou ;

Avaltnoe oTolxeia yla Inv 1oTopia Twv ATPounxXavay, T.X. and Ta
BBAia duowkn B’ lNuuvaociou (oel. 97-98) 1} duowky A" EMA (BA. Bi-
BALOYPAPIKEG TIAPATIOUTEG OTO TEAOG TOU PBIBAioU) Kal Bpeg WG ol
TIPWTEG ATHOUNXAVEG 0dRynoav Tnv avlpwrivn okeYn oto B’ Oepuo-
OUVAULKO a&iwpa.

MNa va Bepudvoupe To vepod evog doxeiou, ToroBeToUue ouxvd 1O do-
Xeio mévw oe pua mAdka TG NAEKTPIKNAG Kouldivag. Av ermbupouue va
YuEoupe 1O vePO TOu doxeiou, MOCO AMOTEAECUATIKO Ba fTav va To-
rnoBeTrooupe To doXEIO TMIAVW O Ula KOAWVA TIAYOU ;

O Xupo6g ToUu TIOPTOKAALOU TIOU OTUYATE eival TIOAU {eoTdG Yl va Tov
rieite. Exete WG pia iayobnkn, OTou ouvutidpxouV TIayakla Kat ve-
PO otnv idla Beppokpaocia. Na va Kpuwoel ypriyopa o Xuuog, TL 6a 1-
Tav KOAUTEPO, va TIPOCBECETE OTO TOTNPL UE TO XUMO €va TIaYAaKL N
vepPO iong nalag pe 1o Taydkl arod Tnv ayobnkn;



3.3
3.4
35

TEAEIO AEPIO 77

TEAEIO AEPIO

LTPAITAAIZMOZ AEPIOY
KYKAIKEZ METABOAEZ
KYKAOXZ CARNOT
ANAKEPAAAIQFXH
APAXTHPIOTHTEZ-EPQTHZEIZ
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¢ BIQKOMENO) 570y 00

Meta ™ diarpayudrevon Twv BeUdTwV auToU TOU KepaAaiou, oL Uabnteg
rnpériet va gival o 6gon :

\/ Na opifouv 10 TEAEIO AEPLO KAl VA AVAPEPOUV TIOLEG TIPAYUATIKEG

v

v

ANERN

KATAOTACELG AEPIWV UTTOPOUV VA TIPOOEYYLOTOUV LE TO TEAELO QEPLO.

Na meptypapouv TPOTIOUG TIPAYUATONOINONG XAPAKTNPIOTIKOV UETA-
BoAWV NG KATACTAONG TWV aAgpiwV (LOOOYKN, LOOBALTTN, 100BEPO-
KPQAOLOKR, adlaBaTikn).

Na aneikovifouv TIG XOPAKTNPIOTIKEG HETABOAEG KATAOTAONG TWV a-
eplwv (Lo60YKN, LOGBAUTTIN, LOOBEPUOKPACLIAKY, adlaBaTikn) oe Ola-
Ypauua rtieong-6ykou.

Na epapuolouv HaBNUATIKEG OXEOCELG OE XOPAKTNPLIOTIKEG HETARBO-
A£Q KATAOTAONG TWV AEPIWV (LOGOYKN, LOOBALTTN, L00BEPUOKPACLAKT),
adlapatikn).

Na opiCouv Tt eival KUKAIKT) HETABOAR £vOG agpiou.
Na avagépouv Tig HETABOAEG TTOU TTePIAAUPBAvEL 0 KUKAOG Tou Carnot

Kal va €gnyouv Tn onuaocia mou €XEL OTIG EPAPUOYEG O TIAPATIAVW
KUKAOG.
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3.1 Opiouodg Tou TEA€IoU aspiou

H oupneplpopd Twv agpiwv mou Bpiokovtal otn puUon, dnAadn Twv mpay-
HATIK@OV depiwv, eival apkeTa mepimAokn. Na va napactabei pe akpipela
artattouvtal ouveeTol uttoAoylopoi. H oupmepipopd Twv TPAYUATIKWV ag-
piwv mpooeyyileTal 0Tn OepPUOdUVAULKY [E €va HOVTEAO, TIOU ovoualeTal
TEAEI0 agplo. To agplo autd dev UTdpxEL OTNV TIPAYMATIKOTNTA. MpdKelTal
ylia avlpwrivn €mvonon, yla éva Pabnuatikd pdTuro, Tou pag Bondd oTto
va TePLYPAYOUUE KATA TIPOCEYYLON TN CUMMEPLPOPA TWV TIPAYHATIKWV ag-
piwv.

Ao MIKPOOKOTIIKH OKOTIA, TEAELO AEPLO Bewpeital ekeivo Tou oroiou
Ta LOPLA CUUTIEPLPEPOVTAL CAV EAACTIKEG CPaipeg, aueANTEWY dlaoTACE-
WV, TIoU dev AAANAETIOPOUV UETAEU TOUG TIAPA MOVO KATA T OTLYur| TIoU
ouyKpouovTal. To aéplo autd €XEL CUYKEKPLUEVT HOKPOOKOTIIKA (EEwTEPL-
KA) ouprieppopd. Yrakouel og Karoloug vououg. Opidoupe Aowmodv wg Té-
AELO AEPLO EKEIVO TIOU AKOAOUBEL TNV TIAPAKATW OXEON :

PxV=mxRxT (3.1)

orou P n aroAuTtn tiieon tou agpiou, V o dykog Tou, m 1 paca tou, T n arnd-
AUTNn Bepuokpacia Tou kal R évag aplBuog XapakInpLloTIKOG yia Kabe agplo.
Tég Tou R yla oplopeva agpia pag divel o Tivakag 1 Tou apaptriuatog 2'.

H yeAETn Tou TEAEIOU agpiou Pag evAlAPEPEL YA TOV akOAouBo AGYO :
€XeL arnodelyBel MEPAUATIKA OTL JEPIKA ATTO TA A€PLa TIOU BpiokovTal 01N
(UOoNn, UTIO OPLOUEVEG TIPOUTIOBEDELS, AKOAOUBOUV [E TIOAU KOAY) TIPOCEYYI-
0T TOUG VOUOUG TWV TEAELWV agpiwv. To udpoyodvo, To AlwTo, TO 0EUYOVOo
OuuTIEPLpEPOVTAL Oav TEAELA agépla, OTavV Ol OUVBNKeQ Tiieong Kal Beppo-
Kpaoiag dev arexouv TOAU and TIg ouvnBlopeveg. Ta agpla auta uyporiol-
ouvTtal OUOKOAQ. ZUUTIEPLPEPOVTAL ETIOUEVIWG OAV TEAELA aEpLa o€ ouvnoL-
OMEVEG OUVONKEG TTieong Kal Bepuokpaciag, dLoTL TOTE amEXouv MOAU amd
TIG OUVORKEG uyporoinong. AVTIBETWGS, AEPLa TIOU UYPOTIOLOUVTAL EUKOAQ,
OTW¢G oL UdPATHOL, TO BLOEEISLO TOU AvBPAKA K.ATT dEV UMOPOULE Va TA Bew-
PrIOOULE, OTIG OUVNBIOUEVEG OUVONKEG, oav TEAELA AgpLa.

1. To ywopevo Tou poplakou Bapouqg (MB) evog agpiou emi To R wooutal pe €va
0TaBePO apBuo yia 6Aa ta aépla. O apBuog autog OVOUAZeTaAlL TIAYKOOULIA OTA-
Bepd TwV aegpiwv. OL TIHEG Tou R yla Ta dlagopa agpla Tou mivaka 1 €Xouv Tpo-
KUWeL, dlalpmvTag TNV MayKooula 0Tabepa Twv agpiwv Pe TO HopLlako Bapog.
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3.2 MeTaboAég Tng KaTtdoraong evog aspiou.
To didypaupa micong-oykou (P-V)

H kataotaon pag dedougvng ocoTNTag evog agpiou kabopiletal amnod TIq
TIMEG TIOU TIaipvouv Ta Ueyédn P,V,T. Eropévwg, av €va ard ta peyEbn au-
TG peTABANBei, Ba peTaBAnbei kal n kat@otaon Tou agpiou. Katd Tig peta-
BoA€&g TNG KatdoTaong evog agpiou de Pag evOlaPpEPOUV HOVO OL TIES TWV
peyebwv P,V,T aAAd kat n BepudTnTa KAl TO €PYO TIOU Taipvouue A divou-
E OTO Q€pLo.

Tig LeTABOAEG TNG KATAOTAONG £VOG AEPIOU UIMOPOUE VA TIG ATIEIKOVI-
Coupe oe dlaypapuata. To o yvwoTo ard auta eival to diaypapua P-V
(mieong-oyKou). 210 dldypauua autod, oTov opLlovTIo agova PETPLETAL O O-
YKOG KAl OTOV KATaKopuPpo a&ova n rieon. AG pavtacToupue €va agéplo, 1o
oroio o€ Jia dedopevn oTyur| €xel ieon P, kal oyko V. H kataotaon Tou
agpiou autou uropei va rapaoctabei dvw oTo dlAypaAUPa UE €va onueio
(to onueio 1 oto Aldypapua 3.1).

;C\
3 A
E
o
P2 ————— -0| 2
|
|
|
|
|
|
Pibp——-—- q-—-———--- e
| |
| |
| |

Aigypapua 3.1

Ac qpavtacToupe Twpa OTL 1 KATdoTaon Tou agpiou aAAdlel Kal OTL Ka-
Tola OTlyur) 0 OYKOG Tou €Xel Yivel V, kal n mieon tou P,. H véa kataota-
on Tou agpiou maploTaveTal MAvw OTo JIAYPAUMA UE TO onueio 2. H Bep-
Hokpaoia Tou agpiou dev paivetal Mavw oe éva ario dlaypaupa P-V. 210
napandvw dlaypapua, arelkoviocaue TNV apxLkn Katdotaon Tou agpiou Kal
TNV TEAKY KATAOTAOH Tou. Ag BAEMOUNE OUWG TIG EVOLAUEOEG KATAOTA-
oelg, OnNAadn NMANPWG TN METAROAT. Av yvwpilaue OAEQ TIG EVOLAUEDES KA-
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Taotdoelg, Ba propoucape va arelkoviocouue TANPWG TN LETABOAR UE [ia
YPOUUR Tou ouvdéel To 1 Kal To 2. Oa doUue TETOLEG ATIEIKOVIOEIG Xapa-
KTNPLOTIKQOV AAAAY®V KATACTAONG OTN CUVEXELQ.

3.2.1 lodéoykn MetaBoAn

lodoykn ovopdaletal n peTaBoAn katd ) dldpkela Tng omnoiag dev aAAdlel
0 OYKOG Tou agpiou. Mia TéTola petapBoAn deixvel 1o Zxnua 3.1. Eva nood
BepudTnTag poodiveTal oe AEPLo ToU BpiokeTal PEoa oe doXEio UE aueTa-
Kivnta Tolxwpata. To anotéAeoua eival va augnbei n riieon kat n Beppo-
Kpaoia, evd 0 OYkog mapapével otaBepoq. H petaBoAr naplotaverat oTo
olaypauua P-V pe pa ypauun kabetn mpog tov agova twv OyKwv (Awa-
ypauua 3.2).

P
A

2
P
| | <2
1 |
: : KAeloTd Soxeio
I I !

V = otabepo VV
2xnua 3.1 Aidypauua 3.2

lodoykn uetaBoAn

2TO A€PLO TIOU TIEPLEXEL TO DOXEIO, UTTOPOUNE VA SWOOUE 1) va apalpe-
ooupe BeppotnTa. Kal oTig dUo MePIMTWOEIS 0 OYKOG TOU Ba Tapaueivel
o1abepdg, av rapaleiPoupe BERala TNV TMOAU WKPERA SLACTOAY 1) CUCTOAN
Tou doxeiou. ‘Otav mpoodideTal BepudTNTA OTO AEPLO, AuEdveTal 1 Bepuo-
Kpaoia Kat n tieon, evo o dykog rapapével otabepoq. MaAlota, otnyv 100-
OYKN HeTaBoAn n mrieon uetaBaAAstar avddoya ue Tnv arioAutn Bepuo-
Kpaoia. Auto ypageTal Kal wg €ERG :

P, T

lodoykn uetaBoAn : ‘Otav V = otabepo, 101e PJ = % (3.2)
2 2

21NV napanavw oxeon, P, eivalt n apxkn kat P, n TeAKN mieon Tou ag-
piou (armoAuteg TIECELS), evd T, eival n apxikn kat T, n TEAIKN anoOAUTn
(dnAadn oe KEABLY) Beppokpaoia Tou agpiou.
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Ag doupe éva aplounTiko napddelyua :

L] Agpio Bpioketal os kKUAIvdpo otabBepou Oykou. H apxikn Bepuokoeaocia
Tou eival 290 K kat n apxikn aroAutn rieon givat 40 Pa. Av 1o agplo
Bepuavbei kat praoetl otn Beplokpacia Twv 870 K, va urtoAoylotel n Te-
AIKN riieon Tou agpiou.

Exoupe
P, :n apxikn andAutn riieon = 40 Pa, P, :n teAkn andAutn mieon,
T, : apxikn Beppokpacia = 290 K, T, : TeAkn Bepuokpacia = 890 K.

Mpokettal yia .odoykn LETABOAT, OTIOTE :

P, T P T
1 _ 112 _40Pax870K
P, 0P === 0P =550k

1
== 0 P,=120Pa

P, T, 1 2

U Mg mpokurntet n oxéon 3.2 a&loroiwvtag m oxeon 3.1 yia 1a TéAela a-

gowa ;M

2NV LoO0YKN KETABOAR TPOPAVMG OEV TIAIPVOUE £Y0. ZUNPWVA E TO
TIPWTO BEPUOSUVAULIKS a&iwua, EXOUUE :

Q=AU +W

kat epdoov W = 0, Ba givat Q = AU 1 Q = U,-U,. Me aAAa AoYLa, N Bgpuo-
TnTa Q 1oU TPOCdOBNKE OTO A¢PLo 0dnynoe oe auénon AU Tng eocwTteptl-
KNG eVEPYELQG TOU agpiou.

3.2.2 lo66AImTn MeTaBoAn

lo6OAImTN peTaBoAn eival ekeivn, n oroia yivetalr urtd orabepn mieon.
Exoupe, yia rmopadetyua, €va agplo Tou BpiokeTal HEoa ' €vav KUALVOPO
ME eukivnTo €UPBOAO, OTIWG deixvel To ZxNua 3.2. 'OTtav 1o aéplo autod Bep-
MaiveTtal, Tote auEdvetal OxL JOvo n Beppokpacia Tou aAAd kal 0 OYKOG
Tou. To €upBoAo peTaklveital TPog Ta MAvw Kal .oopporel o veéa BEon. H
Tiieon Tou agpiou oTn véa BEon eival idla Pe TNV apxLkn Kat ion Pe tnv a-
TUOOQALPIKA TIiEON TIOU TIIKPATEL ard Tnv navw MAEUpd Tou eUBOAOU.
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euKivnTo
€URoAO

1 Q v, A

2xnua 3.2 Aidypauua 3.3
lod6ArTTn BEpuavon aspiou

<y

Katd tnv oOBAITn LeETABOAN Taipvoue €pyo, TO OToio TaploTaveTal
€ TN OKLAOUEVN eTiPAvVELQ 0TO dldypaupa P-V (Adypapua 3.3).

2¢€ ula 1ooBATn uetaBoAn o oykog uetaBaiAstal avaioya e tnv aro-
Autn Bepuokpaocia n aAAlwg :
T, Vv, 3.3)
T2 V2 -

lo66AinTn uetaBoAn: Otav P = otabepn, T0TE

L] Aéplo Bpioketal oe KUAIVSpO, e EUBOAO MOU UIMOPEL va Kiveital eEAeUBe-
pa. H apxikn armoAutn Bepuokpaocia Tou agpiou eival 350 K kat o apxt-
KOG Tou OYKoG gival 0,03m3. Av 1o agpto BepuavBei urd otabepr rieon
otn Bepuokpacia Twv 700 K, va Boebei 0 TEAIKOG OYKOG ToU agpiou.

Exoupe : T, =350 K, T, = 700 K, V, = 0,03m3 kat avagntouue 10 V,.

Mpdkettal yla pia LodBATIN PETABOAR, OToTE :

| \% \Y 003m3><700K
TQ_VQDVQ_ T1 sz_ 350 K DV2—0,06m

2& OAEQ TIG APIOUNTIKEG EPAPUOYEG OXETIKA E TOUG VOUOUG TWV TEAEL-
WV agpiwv ol THES TNG Bepuokpaciag eival oe KEABLY. Av og KATOLO TIPO-
BAnua dobouv ce °C, T6TE UeTATPETIOUPE O KEABLY pe BAon T yvwoT
oxéon : K=°C + 273.
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2NV 1600AITTN HETABOAR, 1 BepuoOTNTA TIOU OUVAA-
AAooeL TO oUOTNUA e TO TIEEPPBAAAOV looUTAL [E TN META-
B80AR Tng evBaAmiag Tou cuoThuATOG. OuunBeite To AuTtd
otav, oto B pépog tou BiBAiou, Ba oxedlaloupe Tov Yu-
KTIKO KUKAO TIAvw oe dlaypappa p-h (rieong-evBaAriag)

),

L1 Mriopeite va anodeiEete autod rou Slatunwvel o “kUplo¢ p-h” yia tnv
MePIMTWOoN TNG oOBAITING UETABOANC Tou oxnuarog 3.2 ;M

3.2.3 looBeppokpaciakn METABOAR

looBepuoKpaOIakn? sival 1 HETABOAT KATA TNV OToia 1 BEPUOKPACia Tou
aepiou mapapével otabepr). Mia téTola peTaBoAn dev eival eUKOAO va erl-
TeuxBei otnv MPA&N. AG GAVTACTOUE TNV TIEPITTWON, OTIOU £€va AEPLO TIOU
Bpioketal pgéca oe €vav KUALVOpO, cupriieCetal arod €va upoAo. H Bepuo-
kpaoia augdvetal, orndte n PETABOAY dev propei va BewpnBei 1ooBepO-
Kpaolakr). I'a va emteuxbei I0OBEPUOKPACIAKA METABOAN, TIPETIEL VA agpal-
peiTal cuvexwg BeppoTnTa amd 1o agplo. AuTto priopei va yivel, yla rmapd-
oelyua, he tn diata&n mou deixvel To ZxAua 3.3.

P A

vePO
: PUENG

P>

Py

Zxnua 3.3 Aidypauua 3.4
looBepuokpaoiakn MstaBoAn

2. 2e TIOAANG BIBAia Ba €xeTe cuvavToeL, Yia TN LETABOAT AQUTA TOV OPO (OOBspUN.
MpoTiuoUuE TOV 6pO LOOBEPUOKPACIAKN, YIATL TOV BEWPOUE TILO EUOTOXO, KAAD
elval 6pwg va yvwpifete Kal Toug duo opoug. Emiong Ba cuvavthoete Toug 6-
pOUG (O0XWPEN(=l000YKN) Kat [ooBapnG (=looBAITTN).
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To aéplo Tou PBpiokeTal HECA OTOV KUALVOPO TOU OXNMATOG YuxeTal anod
TO vePO, TO ortoio diEpxeTal ard Tov KUALVOPO PeE KATAAANAN CwArvwon. Au-
T6 ouppaivel ouvexmwg, KABWG To EUPOAO 0deguel TIPOG TA TIAVW CUUTIECO-
VTAG TO a€plo. To vepd anoppopd BepUOTNTA AMd TO AEPLO, HE ATIOTEAECUA
va ApaPEVEL KATA TIPOCEYYLION oTaBepn n Beplokpacia Tou agpiou. H peta-
BoAn autn uropei va MANCIACEL HIA I00BEPUOKPACIOK HMETABOAN. 210 AlG-
Ypaupa 3.4 BAETOULE A LOOBEPUOKPACLIOKN LETABOAY) Ot dlaypauua P-V.

21NV 100Bspuokpaotakn UETABOAN 0 OYKOG UETABAAAETAL QVTIOTPOPWS
avaloya mpo¢ tnv arndAutn rieon. Auto, ue paon tn BepeAlwdn oxéon
PV=mRT, ypapetal kal wg €&NG :

looBepuokpaotaxn UETABOAN :

6tav T=01a6., 616 5' =% N PV, =P,V, (3.4)

3.2.4 AdiaB8aTiki ueTaBoAn

Katd tn dlapkela autng g LETABOANG, To aéplo de ouvalAaocoel Bepuo-
TnTa pe TO TMEPIBAAAOV. H peTaBoAn autr ouvavtatal ouxva otnv mpdén
(.. OTN ouprieon aTPoU OTNV WUKTIKA povada).

P A

2xnua 3.4 Aidypauua 3.5
AdtaBatikn MetaBoAn

O KUALVOPOG Kal TO EUPOAO TOoU ZxNuatog 3.4 eival BEpUIKA HOVWUEVOL.
ETol, uropei va €xoupe, yia Tapddelypua, CUUTIiEon OToV KUALVOPO aUTO,
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XWPIG va geuyel BepudtnTa ard 10 A€PLO TIPOG TO TEPIRAAAOV. TNV TIpa-
&n, omnavia undpyouv TETolEG dlaTaEelg. QOoTO0O, UETABOAES TIOU TTANCLA-
Couv Tnv adlapatikh ouvavtape ouxvd yla tov eEAG Adyo: o xpdvog yia
Mla oupriieon 1 Ja ektéOvwon eival otny npdén ndpa moAu Uikpog. Etol, 1o
aéplo dev mpoAaBaivel va cuvaAAG&elL BepuoOTNTA LE TA TOLXWUATA TOU KU-
Alvdpou ue ta ormoia €pxetal oe enagr]. ETol, oe €va ouvnBIlopEVO KUALV-
OpO ouurtieong, €xoupe UETABOAEG TIOU TIpooEYYifouv Tnv adlaBartikn, 6-
Tav To €UPBOAO KiveiTal ue peydaAin taxutnta. 2to Aldypauua 3.5 BAEMouue
pla adlaBaTikr ouprieon o diaypappa P-V.

TO £PYO TIOU OUVAAAAOCCEL TO OUCTNUA UE TO TIEPLBAAAOV

2tV adlaéartikn NeTaBoAnR €vog avoiXTol CUCTAMATOG,
loouTal pe Tn MeTaBoAR TG EVOAATiag Tou CUCTAUATOG.

3.3 Zr1payyaliouég acpiou

Ac pavTaoTouue éva TUAUA CWARVWONG LECA OTNV OTIoia pEeL €va agPLo,
onwg ¢aivetal oto Zxnua 3.5.

2xnua 3.5 2tpayyaAlouog aspiou

O cwARvag Ppépel pa BaABida mou Bpioketal oe oxedOV KAELOTH BEoN,
apnVeL OWG Eva PIKPO OLAKEVO, arT’ OTIOU TIEPVA TO AEPLO. 2TNV TEPITITWON
QUTA, TIAPATNPEEITAL TITWON TNG TIEONG TOU agpiou PHETAEU Twv onueiwv A



88 WY=H - KAIMATIZMOZ

kat B. H twon tng mieong evog aspiou pe Tov TPOMO autd ovopaletal
OTPAYYAAIGHOG. To D10 anoTéAeoua UropoUcape va TIAPOoUUE av, avti va
E€XOUE OXEDOV KAELOTH BaABida, odnyouoape TO aéplo og éva CWARva ro-
AU UIKPENG OLATOUAG (TPLXOELO CWANVA).

MNvopiCoupe OTL O TIOANEG TEXVIKEG £PAPUOYEG N UWNAN Tiieon evog
PEUCTOU urnopei va petatparei oe Xpr oo €pYo (TLX. VO CUVIEAECEL OTNV
kivnon evog otpoBilou). 1o xnua 3.5, avtibeta, dev mMApape £pyo arno
TNV Twon 1ieong Tou peucTtou. Yo TNV €vvola auTth, 0 OTPAYYAALOUOG &i-
val “karacTpon” mieong. BEBala, autn n “katactpo®n)”’ mieong eival oe
TIOAAEQ MEPUTTWOELG ETIBUPNTN YIa va EABEL TO PEUOTO OTN BEPUOSUVALKN
KATAOTAOT) TIOU ETIBUUOULE.

2TpayyaAlopo mieong €XouleE, yia MapAadelyua, o€ [Hia CUOKEUT 0EUYO-
vou-aceTIAivng. To o§uyovo eival anobnkeupévo oTtn QLAAN Tou uto TIOAU
uPnAn miieon. Agv propei OUwG va xpnoldorioindei otnv KatdoTaon Tou
BpiokeTal. '’ autd, mplv avapelxBei pe TNV ACETIAIVN, TIPETEL VA TIEPACEL
arod To helwTnpa rieong. Ekel yivetal otpayyaAlouog nieong.

2tV Eikéva 3.1 BAénoupe €va oUoTNUA EKTOVWONG TNG Tiieong evog a-
epiou amobnkeupévou oe PLAAN. To HAVOUETPO TIOU PBPIOKETAL KOVTA OTn
®LAAN deixvel Tnv Tiieon Tou agpiou YEca ¢’ auTr Kat To AAAO Tnv Tiieon
META TO OTPAYYOAALOUO.

Eikova 3.1

O otpayyaAlopog dev agopd Uovo Ta agpla aAAd kait Ta uypda. Mrmo-
poulEe va WAGUE VI OTPAYYOALOUO pEUOTOU. 2TIG eyKaTaoTtaoelg Yugng &-
XOUME OTPAYYAAIOUO TOU YUKTIKOU UYpoU, TIPLV PTACEL OTO OTOLXEIO ATUO-
rnoinong.
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O oTpayyaAlouoég sival petaBoAn 10evBaAmikn, SnAadn n
€vBaATia Tou peucToU TPV KAl PMETA TO OTPAYYAALOMO
elval n idla.

3.4 KukAIKkég ueTtaBoAég

2TIC MapaypdaPoug Tou mponynenkayv, meplypaPape OpIoPEVES XAPAKTNPL-
OTIKEG WETAPBOAEG TNG KATAOTAONG EVOG AEPIOU. 2 OAEG TIG TIEPUTTWOELG
eixaue pa apxikn kat pia TeALKR katdotaon. ©a prnopoucaue va gpavia-
OTOUME Mla oelpd SLAdOXIKWV HETABOAWY, OTIG OTIOIEG N APXLKY) KATAOTAOT
NG MPWTNG VA CUUTIITTEL JE TNV TEALKY) KATAOTAOT TNG TeAeuTaiag. Me aA-
Aa AOYla, TO aéplo PeTa ard Tn ospd authH TwWV PETABOAWV va eMAvEP)E-
TAl OTNV ApPXIKA BEPUOSUVAULIKY TOU KATAOTAON. 2TNV TIEPITTTWON auTr Aé-
ME OTL TO AEPLO £KAVE LA KUKAIKA METABOAR R} KUKAO.

Av TIQPAOCTAOOUUE HIA KUKAIKA aAAayn mavw oe diaypaupa P-V, Ba
doUlEe TWG OXNUATifeTal Ya KAELOTH YPAUUA TIOU amoTeAEiTAL and eruué-
POUG KaUTUAEG (Aldypaupua 3.6).

P
A

<Y

Aidypauua 3.6

Kd&Be pia ard auTteg TIG EMIMEPOUG KAUTTUAEG TIAPLOTAVEL [ ETAPBOAY,
Katd Tn SLAPKELa TNG OToiag TO cUCTNUA Pag TIBavOV va eiXe EVEPYELIAKEQ
OUVOAAQYEQ e TO TIEPIRBAAANOV Tou. Ol CUVAAAQYEG QUTEG £ylvav €(TE UE
™ Hop®r) BepudTnTag £iTE PE TN HOPPTN TOU PNXavikou €pyou. Ag pavta-



90 WY=H - KAIMATIZMO>

OToUlE Yla Alyo autr Tn oelpd PeTABOAWMY, AUT) TNV KUKAIKA UETABOAN,
oav dia kat povadikn HETABOAT Kal ag YpAyouue yU' auTr) TO TIPWTO Bepo-
Ouvaulko aiwua :

Q=AU+W

orou Q n Beppotnta, W to €pyo kat AU n YeTABOAR TNG ECWTEPLKNG EVEP-
YEIOG TOU ouoTHUATOG. ETeldn duwg n apxIKh Kal n TEALKN Kataotaon TG
KUKALKAG UETOBOANG CUWTITTOUV, CUUTIEPAIVOULE OTL Nl EOWTEPIKA EVEP-
YEIQ TOU CUCTAMATOG OTNV APXIKA KAl TEAIKA KATAOTAON CUUTIITOUV, On-
Aadn AU=0. Kata cuvénela :

2¢€ ia KUKALKN uetaBoAn: Q=W (3.5)

[Ma va Katavor)ooupe auTr Tn OXEOoN, ag BUUNBoUUE TIWG ML KUKALKY
MeTOBOAR artoteAeital arod MOAAEG ETUPEPOUG LETAPBOAEG. 2g KATOlEG ATTo
AUTEQ TIC UETAPROAEQ uropei va petapBiBaotnke BepudTNTA OTO OUCTNUA,
oe AAAeg va aroBAnBnke BepuodTnNTa Ad 10 cUCTNUA OTo TEPBAAAoV. ETi-
ong, 0€ KAroleg arnod TIC HETABOAEG TIBAVOV va TIPAPE €pY0, 0 AAAEG -
owg va dwoape £pyo. To Q Tng napandavew oxeong cupBoAilel Tov LOOAOY!L-
OMO, dnNAadY) To aAyeBplkd ABpOoLoUa, TWV CUVAAAQYWV O BEPUOTNTA TIOU
€kave 1o oUCTNUA UE TO TIEPIBAAAOV 0T SLApPKELD TNG KUKAIKAG peTafo-
AAGQ. AvtioTolxa, To W tng rnapandvw oX€ong cUUBOAIleL TOV LOOAOYIONO
TWV CUVOAAQYWV, UTIO HOPPN UNXAVIKOU €PYOU, TOU CUCTNUATOG |E TO TiE-
PBAAAOV. AnAady :

Q = BegpudTNTA TIOU dGBNKE OTO CUOTNUA — OgpudTNTA TIOU ATOBARBNKE a-
16 To ouoTNuaA
W= Epyo 1ou mmpape arod To cuotnua — Epyo mou dwoaue 0To oucTnua

‘Etol Aourtév n oxéon 3.5 onuaivel nwg :

2¢e éva BeppuoduUVANIKO KUKAO (KUKAIKN HETABOAR) O IGOAOYIONOG TWV
€PYWV 1000TAI HE TN d1APOPA TWV MMPOOSIBOUEVWV KAl TWV ATToBaA-
Aopevwv moowv BeppoTNTAG.

2e &va dlaypauua P-V, évag d€€100TpoPog KUKAOG cival KUKAOG Agl-
Toupyiag OepHIKAG HNXAVAG, EVA £€vVag aplioTEPOOTPOPOG KUKAOG eival KU-
KAOG AelToupyiag YUKTIKAG HNXAVAG.

To idlo 1oxUel kaL oTo dlaypappa Tiieong-evbaArmiag (p-h).
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3.5 KukAog Carnot

Mia xapaKTnPLOTIKA KUKALKY LETABOAN 1) KUKAOG gival 0 AeyOueEVOC KUKAOG
Tou Carnot (Kapvé). O Sadi Carnot fitav évag MaAAOG unxavikog mou £4n-
0€ OTIG apX€Q Tou 190U alwva Kal UttHpEE TPWTOTIOPOG OTN MEAETN TNG HE-
TATPOTIAG TNG BEPUOTNTAC OE €PYO MEOW TWV BEPUIKWV UNXAVOV. ZUVEAQ-
Be BewpnTikd pla oslpd dlepyaclwy, TIG oroieg Ba uropouoe va akoAoubei
TO gpyalOUeEVO PECO UG UNXAVAG OTA TAQIOLA UlaG KUKAIKAG METABOARG.
NA€ue “Ba propouoe”, ylati dev UMAPXEL Kauia TIPAYUATIKA Unxavr, otnv o-
roia To epyalduevo HECO UPpioTATAL AUTEG TIC TEOOEPLS dlepyaoieg Tou
poEPRAePe Kal HeAETNOE 0 Kapvo. Oa avapwtnbeite TOTE : Tola gival n
XPNOOTNTA eVOC KUKAOU TIOU deV TIpAyUATOTIOE{TAL 08 Kauia unxavn; H
XPNOIUOTNTA TOU gival 0TI pag kaBopilel To BEATIOTO BaOu6 amdédoong,
OTOV OTI0i0 UTTOPEi va ¢TAcEl MIa OEPMIKA UNXAVH TTOU AEITOUPYEi avaue-
oa o€ dUo Kabopliopéveg Beppokpaanieq (YYnAr kat XaunAn).

O BaBuog armddoong N KIAG UNXAvNG TIoU AEITOUPYEL UE TOV KUKAO TOU
Kapvo loouTtal e :

n=1-=2 (3.6)

2mv mnaparndvw oxeon, T, gival n Bgpuokpacia Tng Bepung degauevng
(AéBntag) kat T, eival n Bepuokpacia g Puxperg deEapevng (Yuyeio).

L] Motog eivai o BEATIOTOG BaBUOG arrodoonG Moy UMopel va MeTUxEL uia
unxavn rmou AeglToupyel avaueoa oTi¢ akoAoubeg Beplokpaoieg : 67 °C
(xaunAn) kat 727 °C (ugnAn) ;

H unxavn 6a rnetuyawve 1o BEATIOTO BaBUO andédoong oIV TEPIMTWOoN
Tou AelToupyouoe Pe Tov KUKAO Tou Kapvo. O BaBuog armédoong mpoKu-
nreL anod m 2xéon 3.6. MNpwv kKAvoupe avTIKOTAOTAON, LETATPETOUME TIG TL-
MEG TWV BEPUOKPACIWV OE ATIOAUTEG BEPUOKPAOIEG :

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

.
1 ~35% _gg5 y n = 65%

-2
7= 173 T 71000

O KUkAOG Tou Kapvo meplthapBavel Téooeplq petaBoAeg (duo adiapartt-
KEG KAl SUO LOOBEPUOKPACLOKER) UE TNV AKOAOUBN Celpd :
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looBepuoOKPAGLIOKA EKTOVWOT 1-2,
Adwapartikr) ektévwon 2-3,
looBeppoKpaolakn ocuprieon 3-4 kat

adlaBartikr cuprieon 4-1.

210 Aldypauua 3.7 BAEMOUPE TIG TEOOEPIG AUTEG UETABOAEG ot Ola-
ypauua P-V.

oA

Aidypapua 3.7 KUkAog Kapvo oe didypauua P-V
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ANAKE®AAAIQZH

To TéAelo a€pLlo eival €va mPOTUTO ToU Pag Bonbd va Katavoroouue TN
OUUTTEPLPOPA TWV TIPAYUATIK®OV aepiwv. OpileTal wg To a€plo ekeivo, yla
TO ortoio Ta peyédn P, V, m, T cuvdéovtal e tn oxeon .

PxV=mxRxT

Mpog To TéAelo agplo MANCLAlel oTnVv TPAEN kABe agplo Tou BpiokeTal pa-
Kpld arod To onueio uyportoinong, T.X. To 0Euyovo, To UdPOYOVO OE OUVN)-
Blopéveg ouvBnKeg Tieong Katl Beppokpaciag.

Tig aANOYEQ KATACTAONG TWV AEPIWV UMOPOUKE VA TIG ATIEIKOVIOOUNE TIA-
vw o€ dlaypaupara. Eva and ta ro cuvnelopéva sival to diaypaupa P-V.

lo6oykn ovopdaletal n HETABOAN KATA TNV Oroia o OYKOG Tou agpiou mapa-
péveL 0TABEPOG. I0OBAITTN ovopdleTal n HLETABOAT kata TN dlApKeLla TNG O-
rnoiag n riieon mapapével otabepn. Mia peTaBoAr katd tn dldpkela g o-
rnoiag n Bepuokpacia rmapapevel otabepr|, ovoudletal l00BEPOKPACLAKT).
TeNog, adlapBaTikn ovopaletal n HETABOAN Kata TN SldpKela TNG oroiag To
agplo de cuvaAAaooel BepudTNTA PE TO TIEPRAAAOV.

‘Otav 10 agplo, PeTd amnod wa oclpd PETABOAWV ETIOTPEPEL OTNV APXIKA
TOU KATAOTAOT), AEUE OTL EKAVE HIA KUKAIKN WMETABOAN 1) KUKAO. KUKAIKEQ
HETABOAEG upioTaTAl TO £PYACOUEVO PECO OTIG BEPUIKEG KAl WUKTIKEG UN-
XQVEG.

‘Evag xapakTnploTIKOG KUKAOG ival 0 KUkAog Tou Kapvo. O BaBuog anodo-
ONG AuTOoU TOU KUKAOU eival 0 UPnAdTEPOG arod orolodHIMoTeE AAAO KUKAO
Tou Aettoupyei avaueoa oe dUo dedOUEVES BEPUOKPATIEG.
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EPQTHZEIZ - APAXTHPIOTHTEZ

1. Tapla€te 10 OVOUATA TWV XAPAKTNPLOTIKOV HETABOAGY TWV agpiwv TNG
TIPWTNG OTNANG ME TIG PPACELG TNG OeUTEPNG OTHANG.

looBeppokpaclakn H miieon rmapauével otabepn

[oOBALTTN To aéplo de ouvaAAdooel BepudTNTA UE TO TIE-
pLBAAAOV

lo6ovyKN H Bepuokpacia rmapauével otabepn

AdlaBartikn O oykog rapapével otabepdg

2. Aéplo BpiokeTar oe KUAWOPO oTABEPOU OYKoUu. H apxlkr) Bepuokpaoia
Tou eival 17 °C kat n apxkn anodAutn mieon eival 8 kPa. Av 1o aéplo
Beppavbei €wg 6Tou n Bepuokpacia tou yivel 303 °C, va uroAoyloTei n
rtieon mou Ba avarttuxBei oTov KUAIVOPO Kal va arelkoviodel n uetapo-
AR og dldypappa P-V.

3. A£plo BpiokeTal oe KUALVOPO, e EUPBOAO TIOU PITOpEi va Kiveital eAeuBe-
pa. H apxkrh andAutn miieon Tou agpiou eival 4 bar kaL 0 ApXIKOG Tou 6-
yKog sivat 0,05m3. Av TO Q€plo CUMTIEDTEL UTIO OTABEPN BEPUOKPATia
MEXPL N Tiieon Tou va Yyivel 12 bar, va urtoAoyloTel 0 TEAIKOG 6YKOG Tou
KAl va arelkovioBei n petaBoAn oe diaypauua P-V.

4. H apxikn kataotaon (1) evog TEAEIOU agpiou TIEPLYPAPETAL E TIQ TIMEG
P,= 1bar, V,=20It kat T,=300K. ApxIkd, upioTatal Hia 0000YKN BEpuav-
on uéxpl n Bepuokpacia Tou va yivel T,=400K (kataotaon 2). 2tn cuve-
X€la, upioTaTal HIa LlOOBEPUOKPACLIAKN €KTOVWOT MEXPL 1 TieoT) Tou va
eMaveABeL 0TNV apyIKN NG TN (kataotaon 3) Kal TEAOG Jia LOOBALTIN
YUEN, OTOTE EMAVEPXETAL OTNV APXLKY) TOU KATAOoTAOT). AMEIKOVIOTE Qu-
TA TNV KUKAIKA LETABOAY og dladypaupa P-V kal urnoAoyiote Ta HeyEdn
P,V,T yla kdbe pia amnod 1i¢ KataoTaoelg 2 kat 3.

5. 210 Zxnua 3.6 BAETIOUE £vav KUALWVOPO HE eva EUBOAO aueAnTtEou PBa-
poug. [leplExel €va agplo, TIOU UIMOPOUE va To Bewprioouue oav Té-
Aelo agplo. To €upoAo Bpioketal oe Woopportiia. H atpuoopalplkn mieon
eivat 1 bar. H apxtkn aréotaon tou eupoAiou and tn PAoN TOU KUAiv-
dpou eivat h,.
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1 bar 1 bar

3xnua 3.6

a) Mbon eival n rieon Tou agpiou PECA OTOV KUALVOPO ;

B) TormoBeToUuE Bapidla Mavw oTo £UROAO KAl auTd KaTeRaivel kal Lloop-
porei og anootaon h,=h,/2 ané m Baon. Oewpouue OTL N LETABOAT
auTr €ylve apya WoTe OTO TEAOG N BepuoKpacia Tou agpiou va eival
ion kat AL e T Bepuokpacia Tou dwuatiou. MNola Ba eival n TEALKT
Tieon Tou agpiou oTOoV KUALVOPO ;

Y) Av 10 éuBoAo éxel epuBadov 100 cm?2, UTIoAOYIOTE TO GUVOAIKO BAPOG
TwV Bapdlwy mou TorobeThoaue NMAvw oTo EUPBOAO.

. Eva rmadi kpatdel éva AAoTXEVIO UMTAAGVL TTIoU €xel Oyko 41t . To pma-
AOVL EpLEXEL agplo NALo. H Bepuokpacia edagoug eival 25°C . To umna-
AOVL Eepelyel and To madi kat aveBaivel pEXPL €va onueio TG atuod-
ogalpag, orou n Bepuokpacia eival 8°C. MNMbéoog Ba eival toéte 0 6yKOQ

Tou praAoviov ; M ?

2xnua 3.7
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7. Mwa aiBouoa egpyactnpiou €xel dlactdoelg 5x8x4m. tnv aiBouca u-
napxouv éva BapodueTPo Kal Eva BepudueTpo mou deixvouv 1bar kat 27
°C avtioTolxa. YroAoyioTe tTn pafa tou aépa tng aiboucag.

8. 2tov agpobdaAapo evog agpoouurieoTr) (Koumnpeoep) Bpiokovtal 20 Kg
agpa unod rieon (navoueTpikr)) 20 bar kat Beppokpacia 20 °C. Meta arnod
Abyo, pwa roocotnTa 5 Kg aépa gpelyel and Tov agpoBAAAPo Kal dloxe-
TEUETAL YA XPNOM. 2TO TEAOG NG dlEPYAOoiag TO PAVOUETPO Oeixvel
19,5 bar, evi n TeAIK BepUoKpaTia Tou agpa oTov agpoBaAauo eival
18 °C. Ti1 AdBoG UMApPXEL G AUTH TN MIKEN LoTopia ; M

9. AUo @laAeg, dykou evog Aitpou (It) kat 4 It avtioTolxa, ouvdéovtal 6-
nwg deixvel To 2xAua 3.8. O Gykog ToOU CWANVA TIOU CUVOEEL TIG PLAAEG
eival oAU UIKPOG KAl UTTOPEITE OTOUC UTTOAOYIOMOUG 0aG vVa ToV ayvon-
O€TE.

€30

Vg =4t

2xnua 3.8

Ol apxkeg ouvBnkeg eival ol €Eng : o dlakomng A eivat kAeloTtog. H
PLAAN A rtieplexel alwto oe Beppokpacia O °C kal riieon 2 bar. 2 PLa-
An B erkpaTei andAuTo Kevo.

Avolyoupe To dlakorn. Oswpnote OTL N BepuoKpacia Tou agpiou rapa-
MEvel oTaBepn. YTOAOYIOTE OTNV TEALKN KATACTAON :

a. TNV TIeon TIoU €TIKPATEL 0€ KABE PLAAN

6. T pdla Tou adwTou TIoU BPIioKeTal 0g KABE LA PLAAN.
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ATMOI 929

¢ BIQKOMENO) 570y 00

Meta ™ diarpayudrevon Twv BeUdTwV auToU TOU KepaAaiou, oL Uabnteg
rnpériet va gival o 6gon :

\/ Na avtilapBdavovTal 6Tt pia oucia propei va Bpedei oe Tpelg dlapo-

v

v

PETIKEG PUOLKEG KATAOTAOELG (PACELR).

Na avagépouv o Tola QUOIKN KataoTtaon (pdon) BpiokovTal dlago-
PEG ouoieg umod ouvhBelg CUVBNKEG Tieong Kal BepoKkpaciag.

Na opiCouv TIg £€vvolEC ATUOTIOMNOT, CUUMUKV®OT], OTEPEOTIOMOT, TA-

&n.

Na opifouv emakpiBwg ™ AavBdvouoa BepudTNTA ATHONOINONG, OU-
MTIUKVWONG, TMENG, TNENG Kal va avapEéPouV TIG HovAdEG METPNONG
TOUG.

Na avtAouv otolxeia (Ceuyapla BePUOKPACIOV-TIECEWV ATUOTOIN-
ong, AavBavouca BepudINTA ATUOTOINONG) aArd THVAKES WOLOTHTWV
TV OlAPOPWV PEUCTWV.

Na divouv Tapadeiyyata eQapUoyng TwV EVVOLOV AUT®OV OTA OUCTRH-
pata PUENG-KALUATIONOU.
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4.1 Merarponég paong

Me tov 6po “Pacelq” (1 PUCIKEG KATAOTACEIG 1) KATAOTACGEIG TNG UANG)
EVVOOUE TIG TPELG OLAPOPETIKEG LOPPEG UTIO TIGC OToieg uropel va Bpebei
Ml oucia otn guon, dnAadr Tn oTEPEN, TNV UYpPN Kal TNV aépla. H xnuikn
évwon H,0, yla mapddetyua, mapouctadeTal otn OTePEN GAon wg nayog,
oTnVv uypr ¢Aaon wg vepod Kal otnv agpla ¢aon wg udpatuog.

‘Otav petaBdAdovtal ol CcuvBrikeg Beppokpaciag r mieong (7 kat ot
OU0), UTO TIG oTToieg BpiokeTal pia oucia, eivatl duvato pa paon g va pe-
TaTtpéneTal oe AAAn. ETol, €dv m.X. OWoOoUuE £€va TTO0O BEPUOTNTAG O £va
KOMMATL TTAyou Bepuokpaciag 0°C, peTaTpEmeTal o€ vePO NG idlag Beppo-
Kpaociag. Emiong, av Yu&ouue aéplo alwto TO oroio BpiokeTal oe ouvnol-
OMEVN BEpUOKPAOTia KAl OTN CUVEXELA TO CUMTILECOUE, UTTOPOUE VA TO e-
TaTpEYPouue oE uypo.

2T0 2XAua 4.1a €xoupue, HEOA OE €va KUALVOPO, VA KOUUATL TIdyou Bep-
pHokpaoiag —40 °C. O KUAVOPOG €XEL KIVNTO €UBOAO TIOU eV ETUTPETEL TNV
€i0000 aTHOCPALPIKOU AEPA OTO XWPO TIOU BpiokeTal o Tayog. Amod v na-
vw TIAeUpA Tou ePPoAou erikpatel mieon 1atm. ApxiCoupe va Bepuaivouue
TOV KUALVOPO Kal ouveXiCoupe va Bepuaivoupe Xwpiq SLaKorm Kab’ OAn
OldpKela Tou Telpduatog. MNapakoAouBoupe ouveX®wG HE Eva BEPUOUETPO
Tn BEePUOKPACIA OTO ECWTEPIKO TOU KUAIVOpOU.

Mapatnpoupe dladoxika Ta €EAQ :

H Bepuokpacia cuvexwg avefaivel pexpt va ebdoel otouqg 0°C. Tote, o
nayog apxifel va tAkeTal (va Alwvel). ‘Oco dlapkei n TAEN Tou mayou, n
OepuoKpacia, oTo ECWTEPIKO TOU KUAiVEpou, mapapével oTabepd oToug
0°C. 2’ 6An 1n dldpkKela NG TAENG CUVUTIAPXOUV OTOV KUALVOPO veEPS Kal
nédyog otoug 0°C.
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a) Nayog t=-40°C B) Nepot=0°C Y) Nepo t =100 °C

T
~

- -

!

N 1 -

N N
[

- 7/ ~

N 7 e —

O¢ppavon Q 1 01 Q 1

5) Nepo+ATHOG t=100°C &) ATpog t = 100 °C 7) Atpég t > 100 °C

T f....

Zxnua 4.1. Metatporég ¢pAaong Tou vepou uno riieon 1atm

And Tn OTLyur TTou OAOKANpWvETAL TO AWOLWO Tou Ttayou (2X. 4.1., Ka-
Taotaon B), n Bepuokpacia apyiel kal IAAL va avefaivel. H Avodog ouve-
xiCetal ¢wg Toug 100°C (kataotaon Y). Amo Tn OTLyUN) AuTr Kal PeTa, na-
patnpoupe OTL epgavifovtal puoaAideg aTtuou PUéoa otn pala Tou vepou,
ol oroieg KivouvTal Tpog Ta navw. MNpdkettal yia v dla oucia (Tn XnUIKn
évwon H,0) oe agpla ¢aon. To aéplo H,O, mou To ovoudloupe UdPaTHO,
OUYKEVTPMOVETAL TIAVW ard To uypo. Kabwe cuppaivel autd, to Bepudpue-
Tp0 Ocixvel otaBepd 100 °C. 'Oco0 cuvumapxouv vepd Kal udpaTtuog, n
Bepupokpacia mapapével otoug 100 °C (katdotaon O). ‘Otav 6Ao 1o vePoO
peTaTparel oe atuod, n oucia pag Ppioketal MANPwWG oe agpla paon Bepuo-
Kpaoiag 100 °C (kat@otaon €). Amo Tn OTLyr) auTr Kal LETA Tapatnpouue
OTL n Bepuokpacia apxiCel AAL va avefaivel. Exoupe mAEovV aTtud Beppo-
Kpaoiag ugnAdtepng arod 100 °C (kataotaon Q).

2nuewwote 6TL TO meipapd pag €yve unod mieon 1atm. Av erikpatouoe
OLAPOPETIKA Tieon, ONMwg Ba doule TIO KATW, Ba KATaypAPaue dLAPOPETL-
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KEG TILEG BEPUOKPATIAG KATA TIG LETATPOTIEG PAONG.

To og rola pAaon (PUOIKA KaTtaoTaon) BpiokeTal éva ocwpa eEaptatal 6-
XL HOvo and T Bepuokpacia aAAG kal arod Tny rieon otnv oroia BpiokeTal.
O cuvduacopog mmieong kai 6eppokpaciag kabopidel o moia pdaon Bpioke-
Tal éva cwpa. Emiong, éva cwua unopei va BpiokeTal LEPIKWG O LA PAOT)
KAl MEPIKWG O€ Wia AAAn. ETot Aowrtdv, n xnuikn évwon H,0, og Bgpuokpa-
oia 0°C kat riieon 1 Atm, uropei va undpxel eite wg nayog, eite wg vepod,
£iTe we piypa Twv 8Uo (vepo Katl mayog). To YUKTIKO peuoto R221 uetatpé-
rnetat oe uypo, umnod rmieon 11,9 bar, otoug 30°C. 2’ autdv AKPPOG TO CUV-
duacud Bepuokpaciag Kal rieong propoupe va Bpouue atud R22, uypd
R22 1 kal hiypa atuou Kat uypou og SLldpopes avaloyieg.

Evepyelakég ocuvaAlayég umd HoppR OepuOTNTAG KATA TIG METATPOMEQ
paong

Katd T1g uetaTtporég amod uia ¢Aacn o€ uia AAAn eite anoppogatal eite a-
noBAAAeTal BepudTNTa TIPOG TO TIEPBAAAOV. ETOL, KATA TNV THEN KAl KATA
TN METATEOTT) TOU UYpoU o€ aTuO, aroppoPdatal BepudTnTa arnod To TeEPL-
BaAAov. AVTIBETWG, KATA TNV TMEN TwV CWHATWY KAl KATA TN HETATEOT
TWV ATUWV OE UYPO, AroBAAAETAL BEPUOTNTA TIPOG TO TIEPIRAAAOV.

H BepudtnTa, n oroia anoppo@dtal 1 aroBAAAETAL KATA TIG YHETATPO-
MEQ PAONG TWV CWUATWYV, ovoualetal Aaveavouoa BsppoTnra, d10TL o€ Yi-
VETAL QVTIANTITA amno PETABOAR Bepuokpaaciag, dev €xel dnAadn wg aroTe-
Agopa T LETABOAY NG BEpUOKPACIAg TOU OWPATOG, AAAA HOVO TNV aAAQ-
YN paong.

H AavBavouoa Bepudtnta e€aptatal arnod TIC CUVONKEG TIOU ETIIKPATOUV
KaTA TN peTatport) ¢aong aAAd kat aro To €idog Tng ouciag. EWKa yia 1o
vepo, N AavBavouoa BepudtnTa gival oAU Peyain (BA. kat In OpactnpLd-
Ta 12 07O TEAOG QUTOU TOU KeaAaiou).

270 Teipapa tou 2x. 4.1, TO omoio £ywve unod mnieon 1atm, xpelddo-
vtal yla kabe kg Tng ouciag H,O, 80 kcal yia va yetatpartei ano na-
Yo 0°C oe vepo 0°C, 100 kecal yia va petatparei arnd vepo 0°C oe
vepo 100°C kat 540 keal yia va petatpariei and vepod 100°C oe atud
100°C.

1. To ypaupua R urnodnAavel PUKTIKO HECO. Oa UIANCOUUE AVAAUTIKA Yid TA SLAPo-
Pa YUKTIKA ECA OTO KEPAAQLO 6.
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4.2 Merarpomn uypou o€ agpio

MetaTport) evog uypoU Og AEPLO UMOPOUE VA €XOUUE KATA TIOAAOUG TPO-
TIougG.

ATpomoinon

‘Otav Katd mn JeTaTtporn Oev €XOUE TIapousia A AWV agpinv mapd Povo
aTtuwv arod tnv idla ouoia, TOTE WAGQUE Yl aTyomoinon. 210 Teipaua mou
nepypayapue (2x. 4.1.9) eixaue atpornoinon, dSL6TL MAvw and tnv emPavela
TOU UYpOoU gixaue PoOvo udpaTpouq Kat kaveva AAAo agpLo.

‘Onwg Ttoviotnke KabBwg meplypdpape To meipapa tou 2x. 4.1, KATa
OlApKela TNG ATUOTIOINONG TIAPEPELVE OTABEPT| KaL 1] TTieoN Kal n BepuUoKpa-
ola. Emopévwg n atuoroinon eival uia PetaBoAr 1660AInTn Kal 1600epuo-
KPAOCIAKN.

MeTaTporj uypou o€ aéplo ue mapoucia AAAwv aspiwv

MeTtaTport) uypou oe atud priopei va yivel, o6nwg yvwpiouue arod tnv e-
uTEpia pag, Kat he rmapoucia AAAwv agpiwv.

2T0 avolXTO doXelo TOU SUTAAVOU OXNUATOG €XOUNE vEPO. Oepuaivoupe
To OoXElo Kal TTAPATNEOULE TIWG TO VEPO OLYA-OLYA PUETATPETIETAL OE ATUO.
H petatporn oe atud, oTo nMapadelyud auTo, yivetal Je mapousia kat AA-
AWV aegpiwv (QUTQV TIOU CUVBETOUV TOV ATHOCRALPIKO Aépa).

1

Zxnua 4.2. Metatporr Tou vepou O€ QTUO O€ avolXTo doxXEio
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EEaruion ka1 8pacpuég

H petatpor oe atud, oto Sxnua 4.2, yivetal pe dUo dladlkaoieg :

e TNV €EATHION, TIOU YiveTal Ue dnpLoUpYia QUCAAIdWY OTNV EAEU-
Bepn eTuPAvela TOU vEPOU Kal Propel va cuuPei oe oroladnroTte
BeploKkpacia kat

e TO Bpacud, mou yivetal pe Onuoupyia QuoaAidwyv atuou pEca
oTn MAla Tou vePOU TIOU KLvouvTal TIPog Ta navw, ¢pedavouv otnv
eAelBepn empdavela Kal oradouv.

Mpémnel va onuelwdel OTL TO PAVOUeEVO NG €EATIONG JlaPEPEL artd TO
Bpaouod o oroiog, yia dedopévn tieon, oupPBaivel TIAVTOTE O CUYKEKPLUE-
vn Beppokpacia rou ovopddetal onpeio éong.

‘OAOL Ol TPOTIOL UETATPOTING ard uypd OE AEPLO PAG EVOLAPEPOUV OTIQ
TEXVIKEG EPAPPOYEG TNG YUENG Kal Tou KAluaTiopou. EdikoTtepa, oTiq Yu-
KTIKEG dlaTaelg xpnoluornoleitat povo n atuoroinon.

H atuoroinon yivetal péoa oe 10K CUOKEUN NG WUKTIKAG OLATagng
TIOU OVopAdeTal OTOLXEIO aTpomnoinong 1 YUKTIKO otolxeio (Ba To akouoou-
HE Kal JE Ta OVOUATA ATUOMOINTAG, YUKTNG, EEATUIOTAG)?.

Eikova 4.1

2Tolxelo aTuomnoinong KAWATIOTIKNG puovadag dlalpouuevou Turou (split unit)

2. BAéme OXETIKA TO KEPAAALO 5, KOBOS KAl TO KEPAAALO 6, OToU TapoustalovTal
OlAPOopPES KaTNyopieg oTolxeiwy aTUOoinoNG ToU XPNOLUOTIOLoUVTAL.
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4.3 [llicon ka1 Ocpuokpaoia Atuomoinong

H Bepuokpacia kata tnv oroia ocupPaivel n aTpornoinon, 6Tav n eMKPATOU-
oa miieon eival 1atm, eival otaBepr) Kal XapakTnpIoTIKR yia Kae oucia.
MepLlKEQ TETOLEC XOAPOAKINPLOTIKEG Bepuokpacieg PAEMOUPE OTOV Tiivaka
TIOU OKOAOUBEL:

Mivakag 4.1 Bepuokpaoicc atuorioinong dlapopwyv ouclwy Uro rieon 1atm

‘HAlo -269 °C AlBEpag 35°C
O&uyovo -183 °C Owornveupa 78 °C
R 22 -41 °C Nepod 100 °C
Aupwvia -33,5 °C Ydpdpyupog 357 °C
R12 -29 °C 2idnpog 3000 °C

271G dleq BepuoKPATiE] e TIG TIAPATIAVW, OE Tiieon 1atm, €xouue kal To
@avouEVO Tou Bpacpuou. Na 1o Adyo autd, oL avaypapoueves BepUOKpPaA-
oieq ovopdlovTal KaL onueia 8pacpol R\ onueia Zéong.

‘Otav avagpepouUaoTe OTn BepUokpacia atuporoinong, Ba mpérmet navro-
Te va Kabopidoupe mola eival n miieon mou erukpatei, dLOTL R Bepuokpacia
atpormoinong e€aptaral aueca amé Tnv emKpartouca mieon. 0co PeyaAv-
TEPN €ival n emKparoUoa mieon, T6oo NeYaAUTeEPN gival n Ospuokpacia a-
THomoinong. To vepo, yla napddelyua, Umopei va atuoriowmdei oe Bepuo-
Kpaoia katw and 100 °C étav Bplokdéuacte oe UPOUETPO, EVW ATUOTIOLEI-
Tatl otoug 120 °C otav emkpatel arnoAutn rieon 2 atm. AlGpopeq TILES Yia
Tn Bepuokpacia atuoroinong Tou vepou, avaloya e Tnv mieon, pag divel
0 TTivakag Tou aKoAoUuBEl.

MMivakag 4.2 OcplLUoKPACIEG-TIIECEIG ATUOTTIOMONG TOU VELOU

lMieon (bar) Oepuokpacia (°C) Micon (bar)  Ggpuokpacia (°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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BAéroupe OTL mEoelg Kal Oeppokpacieq aTrpormmoinong armoteAouv geu-
vapia Tigwv. Mrmopoupe dnAadn, yia Tn CUYKEKPLUEVN ouaia, 6Tav yvwpi-
Coupe Tnv miieon aTtuoroinong va Bpiokoupe, and OXETIKOUG TIVAKEG, TN
BeppoKkpacia atporoinong Kal avtioTpopwg. TETOLOUG Tivakeg, yia ta dla-
Popa PUKTIKA HEOQ, uropeite va Bpeite oto MNMapaptnua 2.

L] Se wa Yuktikn eykataoraon e YUKTIKO ugoo R22 n atuoroinon yive-
Tal otn Bepuokpacia twv -14°C. lNowa ival n rmieon aruorioinong ;

AvaTtpéXouue OTOV Tiivaka OLOTATWY TOU YUKTIKOU péoou R22. Ztnv
PWTN OTNAN €Xoupe Tn Bepuokpacia atuporoinong kat otn deutepn Ppi-
OKOUUE TNV aroAutn rieon atuorioinong dnAadr, oTo mapadelyud uog,
3,14 at.

L] H nigon rou Bprikaus oto rponyouusvo napdadetyua 6a nrav kat n v-
oelén evog UavoOUETPOU TToU UETPOUCE TNV Tieon UECA OTO OTOIXEIO a-
Tuorroinong ;

Aocpalwg 6xL. O mnivakag pag divel Tnv andAutn Tieon. ZUUpwva Pe 6-
oa yvwpifouue (KepaAlawo 2, 3xéon 2.10), yia va Bpoupe TN HAVOUETPLKA
riieon Ba mpéEneL va apalpEcoue and TNV ArdAUTN Teon, TNV aTUOOPAlPL-
K| TIOU ETILKPATEL OTO onueio ekeivo. Av, 0To MApddelyud Hag, n atpooceal-
plkA tiieon eivat 1 at, To pavopeTpo Ba deixvel 2,14 at.

L] Atudc YuktikoU uéoou R22 gxet Bepuokpaoia 28°C. Mowa sivatl n mieon
TOU QTUoU ;

2TnV €pWTNON AUTH &gV UMOPOUUE VA AravTHooupe. Zeuydpla TV a-
noteAoUV ol TIECELG Kal oL Bepuokpacieg atuoroinong. ‘Otav, dnAadn, Bl
OKOMAOTE 0€ PETATPOTIH pAoNG Kal Yvwpilouue To €va arod Ta dUo UeYEDN,
TOTE UIOPOUKE VA BPOUKE TO AAANO. 2TO EPOTNHA PAG OUWG, dE dNAwvETAL
nouBeva nwg PPLOKONACTE O HETATPOTA PAONG.

Ag otaBoupe Aiyo akOUn OTO TEAEUTAIO EPWTNUA. 2TIG YPUKTIKEG dlATA-
Eelg Xpnolporoloue Ta YVWOoTA JavoueTpa, Ta oroia gival fabuovounuéva
Kal 0g HOVAdEG Tiieong Kal og povAadeg Bepuokpaciag. Mropouue, dnAadn,
va Bpouue kal arod ekel Ta euydpla Tieong-Bepuokpaciag. To Leuyapwpa
auTo, OpWG, I0XUEI HOVO OTIG TIEPITITWOEIG TTIOU HETPAUE OE OnHEia ThG YPu-
KTIKAG d1atagng, 6mou yvwpioule WG OUVUTIAPXOUV aTHOG Kal uypo Yu-
KTIKO HE0CO. 2 OAA TA AAAQ onueia TNG YUKTLKAG eykataotaong to (euyad-
pwHa autd dev LOXUEL KAl TO OPYAVO HETPA TNV TTiEGN Kal Jovo.
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Ao 6ca ekTEBNKav Tapandavw, eaivetal 0Tl XpelalouacTe TEPLOCOTE-
pPOUG 6POUG YIa VA EKPPACOUNE TIC JIAPOPES KATAOTACEIG TOU UYPOU Kal
TOU aTHOU. AG TOUG SoUUE AVAAUTLKA :

YnoYukTo uypdé ovoupdloupe TO UypO Tou PBpiokeTal oe Bepuokpacia xa-
UNAGTEPN ard TN BepUOKPACia ATHOTIOMONG TOU AVTIOTOLXEL OTnV TiiEoT
TOU. (T.X OTO ZXAuA 4.1, oL KATAOTACELG TIOU £XOUME VEPO OTOV KUALVOPO,
anod Tnv Katdotaon B €wg rpwv ¢BAacoue 0TnV KATtaoTaon v )

Kopeopévo uypd ovouddeTal To uypoO ToU PBpioKkeTtal og Tiieon Katl Bepuo-
Kpaoia atuoroinong. (m.X. Katdotaon y oto oxfua 4.1)

Kopeopévog atuég ovouddeTal o atuog mou Bploketal o rieon Kal Bepuo-
Kpaoia aTtporoinong Kat Cuvumdpxel e KOPECHEVO uypo. (O atuog g Ka-
T@oTtaong o oto 0x.4.1)

=Nnpo6g KOPEOHEVOG aTHOg ovoudleTal 0 aTtuodg Tou BplokeTal og tiieon Kal
BepuoKkpacia aTtuorioinong Kat eival anaAAayuevog arnd otayovidla u-
yYpou. (Katdotaon € oto ox.4.1)

YnépOeppog aTtpog ovoudleTal o atuog mou BpiokeTal o Bepuokpacia u-
YnAoTepn anod mn Beppokpacia atpormoinong. (Katdotaon ¢ oto ox.4.1)

‘Otav XapaktnpiCouue ToV aTthO KOPEOUEVO, O YVWPICOUNE ETTAKPLBOG
o€ 1olo onpeio Tng dladikaciag atuoroinong (1 Cuurukvwong) Bplokoua-
ote. [ autd, undpxel Eva CUPTANPWHATIKO PEYeBog TTou ovopdaletal 8a0-
HOG ENPOTNTAG KAl LAG deiXvel TL LEPOG amd TN pAda TOU PiypaTtog uypou-
aTtpou gival atuog. O 8aBuog EnpéTntag opiletal wg To MNAiko Thg paZag
TOU aTHoU TTPog TO 6UVOAO TnG Madag aTtpou Kal uypou.

Babuoég Enpdtntag 0,7 onuaivel 0Tl 10 70% amnd 1t pdla Tou piypatog
elval atpog kat 1o 30% uypo. And 6oa einaue, ouvayetal OtL o Babuog &n-
POTNTAG TOU KOopeoHEVoU uypou eival 0, evw o BaBuég Enpdtntag Tou &n-
pPOU KopeOUEVOU aToU gival 1.

AavBavouca OegpupdéTnTa aTgomoinong eival 1o Mocod BepudTNTAG TOU
XpelaleTal va aroppoPproel Eva kg KopeoUEVOU UYpoU £VOG OWUATOG Yia
va petatpariei oe Enpd kopeopEVo atud tng idlag Bepuokpaciaq. H Aavea-
vouoa BepudTNTA ATUOTIONONG OPLOUEVWY OUCLWV gival peYAAn. To vepd
eival pa aro TI¢ ouoieg auteg. Meydin AavBavouoa BepudTnTA ATUOTION-
ong eival éva arod ta ermbupnTa XAPaKTNPLOTIKA TWV PUKTIKQOV LECWYV, 6-
Twg Ba doupe Kal 0To KeEPAAALO 6.

H AavBdavouoa BepudtnTa atuorioinong dev eival otabepr] aAAd e€ap-
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TAtat ano Tnyv rieon Kal Tn Bepuokpacia : 660 HEYAAUTEPN €ival n eMKpa-
ToUOQ mieon, T600 WIKPOTEPN €ival n AavBdavouoa BepudTnTa ATHOTIOIN-
ong. AvaTpEXovTag OTOUG TIVAKEG OIOTATWV TwV YUKTIKWV péowv (Ma-
paptnua 2) BAEMouue oe 18Ik OTAAN TN AavBavouoa BepudTnTa ATUOTIOI-
nong ToU QVTIOTOLXEL 0 KABE {euyapl BepPOKPACIAG-TIiEONG ATUOTIOMNONG.

4.4 Suumukvwon

2UUTIUKVWOT gival To avTioTpoPo PAVOPEVO TNG ATHOToINoNG. 2’ autn &-
XOUWE UETATPOTT aTHoU o€ uypo. Ta Ceuydpla Tieong-8epoKpaciag Tou (-
oXUOUV Yla TNV aTHOroinon evég 0OUATOG LOXUOUV KAl YIa TN CUUTIUKV®WOT).

Katd tn cupnukvwon €xouue artoBoArn BepudTnTag arnd To CWHA TIPS
TO TePBAAAoV. AavBavouca BeppudTNTA CUPTTUKVWONG £ival TO TI00O Bep-
potnTag rou aroBAaAAel €éva Kg Enpou kKopeouévou atuou Uiag ouciag yia
va PeTaTparnei oe Kopeopévo uypd Tng idlag Bepuokpaciag. Metplétat oe
kJ ava kg (kJ / kg) kaBwg kat oe keal/kg.

2TIG OUVNBELG WUKTIKEG EYKATAOTACELG N CUUTIUKVWON YIVETAL OE ELBIKN
OUCKEUT TIOU OVOUACETAL CUPTTIUKVWTAG. 2TO OXNUA TIoU aKOAOUBE(, Tapt-
OTAVETAL 0 CUUTTUKVWTAG £VOG OWKlakoU Yuyeiou. ArtoteAeital ard Eva pe-
YOAO OwANva Kal ITepUyla WOTE VA UEYAAWDVEL 1 ETIPAVELA YA VA TIETU-
XaiveTal 1o eUKoAa 1 arnofoAn BepudTnTAg TIPOG TO TIEPBAAAOV.

A

Zxnua 4.3 SUunUuKVWTHiG OlKlakou Yuyeiou
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21NV €i00d0 TOU CUUMUKVWTH (onueio A) elo€pxeTal atuog Tou WUKTL-
KOU péoou. O atudg autog eival urepBepuog. 2To nMpwTto TURUa (AB) Tou
CUMTUKVWTA O UTEPBEPPOG aTuodg aroBAAAEL BepudTNTA TIPOG TO TIEPLRAA-
AoV Kal petatpénetal (0To onueio B) og Enpod KopeouEvo aTuo.

Ano6 1o onpeio B (2x. 4.3) apxifel n OUUTIUKVWON, N OToia OAOKANPOVE-
Tal OoTO onpeio [N Ye TN LETATPOT TOU YUKTIKOU PEUCTOU OE KOPETUEVO U-
YPO. Metd to onueio I, To peucTd cuveyiCel va armoBAAAEL BepudTNTA KAl
peTaTpEMeTAl 08 UMOYUKTO Uypod (Tunua MA). 2to tuARna Bl Tng cwAnvw-
ONG TOU CUMMUKVWTI] CUVUTIAPXOUV KOPEOUEVOG ATHOG KAl UYPO WUKTLKO.
2’ OAn Tn Oldpkela NG dlepyaciag OTO CUMPTUKVWTA, N THEON TIAPAUEVEL
otabepn (av mapaAeiPoupe TNV TIOAU HIKPNA TITWON TEONG AOYW ATIWAELLV
TPPBWV TOU PEUCTOU PECA OTO CWANVA). MNMpoKelTal, dnAAdR, Yia 1I66BAITTTN
aAAayn. QuunBeite 10 auTo OTaAv Ba oxXedLAloUE TOV YUKTIKO KUKAO o€
olaypauua p-h. EWdikdTEPQ, ard 1o B €wg To I mapapévouv oTabepEg Kal 1
niieon kat n Beppokpacia. H aAAayr Bl eival kat lo6BAUTIN kAl looBepuo-
KPQOLAKT).

Mo katw BAEnoupe tivaka pe {euyapla BepPOKPACLOV-TILECEWY CUUTU-
Kvwong (ta oroia sival kal {euydapla BepUOoKPACLOV-TILECEWY ATHUOTIOMONG)
Yla €va YPUKTIKO PECO TIoU ATaV euplTaTa OladedOoNEVO O TIAAALOTEPERG €-
ykataotaoelg, 1o R12. To YPUKTIKO auTo HECO TelvEL va avTIKATAoTaBEl, pe
Bdaon Toug diebveig KavovIoUoUG (UTIAPXEL AKOUN HOVO OE TIAALEG £YKATO-
oTdoelg) Yia 0oBapoug AGYoug TpooTaciag Tou TePBAAAOVTOG, TOUG O-
roiouq Ba avarTu&oupe 0TO KEPAAALO 6.
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Mivakag 4.3 Oepuokpaoia, rieon kat Aavéavouoa
BepuUOTNTA CUUTTUKVWONG TOU WUKTIKOU peuoctou R12

Ogppokpacia Migon AavBavouca BeppdTnTa
(°C) (bar) oupmukvwong (kJd/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 1444
25 6,508 141,5
30 7,435 138,6

MeAeTwvVTAG TOV TIiVOKA UTOPOUPE VA KATAVONOOUUE TO Bacikd Adyo
YlO TOV OTI0i0 XPELACETAL O CUUTIECTNG OTNV WUKTIKA povada : To R12 umod
Kavovikn tiieon (1atm andéAutn mieon) atuporoleital nepirou otoug -29 °C.
Mriopei dnAadn va atporonBei, oe TIECELG KOVTA TNV ATUOCQPALPLKY, [é-
oa o’ éva Yuxopevo xwpo Bepuokpaciag m.x. —15 °C kKabwg mepva TI§ ow-
ANVOOELG TOU WUKTIKOU oTolxeiou. 'OTav Ouwg eE€pxeTal aro Tov YPuxoue-
VO XWpPOo oTo TEPIBAAAOY, Omou emikpaTel m.X. Bepuokpacia 28 °C, nwg &i-
val duvaTto va CUMNUKVWBEL ; Eival aduvaTo va cuunukvwBei, av rmapauei-
vel og anoAuTn rieon Kovtd otn 1atm. Me tnv napepBoAr éuwg Tou ou-
MITLEOTY, TO WUKTIKO LECO (Ol ATUOL TOU WUKTIKOU) ArtoKToUV UYnAn rieon
onote, onwg Ocixvel o MNivakag 4.3, aveBaivel kal n Beppokpacia cuunu-
KVWOoNnG. ZUPeWva e TOV Tivaka, av 1 ardAuTtn Tieon Tou peucTtou aveBei
nepinmou ota 7,5 bar, n avtiotoixn Beppokpacia cuurnukvwong yivetatr 30
°C. Eival emopévwg duvatd va yivel ouurukvwon oe mieplBaAlov Beppo-
kpaoiag 28 °C.3
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‘Onwg kataAapaivoupue, OTIG TEXVIKEG EPAPUOYEG, N ATUOTOINoN Kal n
oudmUKvwon eivat éva “matyvidl” cuvouaouwy BepuoKpaciag kKat Tieong.
Mropei kaveig va atporoljoel éva uypd pocdidovtdag Tou BepudInTa, W-
OTE va PTACEL OTN BEPUOKPATia aTUOMOoINoONG TIOU AVTIOTOLXEL OTNV Tieon
TOU WUKTIKOU éoou. Mropei emiong va CUUTUKVOOEL £va agplo PUXovTag
TO, WOTE va PTACEL OTN BEPUOKPATIA CUPTTUKVWONG Yla Tn OeSOUEVN Tiie-
on. Mropei Ouwg va kavel Kal To €ENG : va eMmTUXEL ATUOTIOMNON €vog U-
YPOU Xwpig va 1o Bepudavel aAAG HelwvovTdg Tou Tnv Tiieon (BA. dpaoctn-
pLoTTEG 6,8,9 0TO TEAOG AUTOU TOU KEPAAaiou). AKOUN, UMOPEl va CUUTIU-
KVWOEL €va AEPLo XwpPig kaTeuBeiav va pelwoel Tn Bepuokpacia Tou, aAAd
odNYWVTAG TO e CUMTIiEon MPWTA KAl KETA pe YUEN oe Eva AAAo cuvdua-
ouo Tieong-BepuoKkpaciag atuoroinong. 2 autd Bonbd o0 CUMMIESTAG TNG
(PUKTIKNC eyKatdotaong.*

270 onueio autod Ba mPEMEL OUWS va TIPOCEEOUNE TO €ENG : N CUMTIU-
KVWOon HE oUuptTieon dev umopei va emteuxBei mavrore. YIIApXEL yla TO KA-
Be owua ula BepUOKPATIia XAPAKTNPLOTIKA mMavw amd Tnv omoia dev pmo-
POUME va METUYXOUME CUUTTIUKVWON ME CUMTTiESN, aAAa Ba mpémel mpwTa
va eAaTTOooUHE TN OepoKpacia Tou owparog. H Bepuokpacia autr) ovo-
pdaletal kpioiun Beppokpacia Kat eival dLOPOPETIKY KAl XAPAKTNPLOTLKY Yla
K&Be ouoia. Ztov Tivaka rmou akoAouBei BAEMOUPE TIG Kpiolueg BeppoKkpa-
oieg dlaPOPWV OUCLWV.

3. Zuvnbwg, onwg Ba douue oto B’ uépog Tou BiBAiou, n dlagopd avaueoa oTn
BepuoKPACia CUMTIUKVWONG Kal TN Beppokpacia TePBAAAOVTOG eival KON He-
yYaAutepn anod toug 2 °C nou eixaue oT1o napddetyud pag.

4. EKTOQ and autn Tn BACIKN ArOOTOAN, O CUUTIEOTNG €XEL Kal TO POAO TOU KUKAO-
(QOPNTN TOU YPUKTIKOU PECOU OTO KUKAWUA.
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Mivakag 4.4 Kpioiueg BepuoKpQOIeG KAl KPIOIUEG TTIECELG OLAPOPWV OUCIWV
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Oucia Kpioipn Kpioipn mieon Oucia Kpioipn Kpioipn
Oeppokpacia (bar) Oeppokpacia | mieon
(°C) (°C) (bar)
Nepd 374 221,6 OEuyovo -119 49
ABépag 194 34,8 Aépag -141 36,3
Aupwvia 132 109,3 ACwTo -147 34,3
R12 11,5 38,7 Yopoyovo -240 12,7

Ti onuaivel OTL TO vepod €xel Kpiowun mieon 374 °C ; Znuaivel OTL av &-
XOUUE aTpoug vepou mavw and autn Tn Bepuokpacia, dev Uropoupe va
TOUG CUMTTUKVWOOUWE OTn Beplokpaacia mou Bpiokovtal 1) mavw and auTr).
Movo pe eAATTWON NG BEPPOKPACIAG TWV ATUWY UTTOPOUE va 0dnynBou-
ue oe Ceuydpl Tiieong-6epuokpaciag atporoinong. MNpooé€te OTL dirmAa arnod
N OTNAN Kpiowun Bepuokpacia urdpxel n oTMAN Kpiowun rieon. Eival n mie-
on, n oroia avTioTolxel oTnV Kpiowun Bepuokpacia, To “Taipl” TNG KEIoWUNG
nieong otov Tivaka {euyaplwv TECEWV-BEpPOKPACLOV aTuoroinong. MNMpo-
0¢£ETe aKOUa TNV Kpiolun Bepuokpacia Tou agpa : eival -141 °C. Autd on-
paivel OTL 0 agpag dev UTOPEL va UYPOTIOINBEL e CUUTTiEOT 0E OUVNBLOE-
veg Bepuokpaoieq TiepIBAAAovTOG. MNpémel mpwTa va PuxBel pEXpL va KaTe-
Bei n Bepuokpaaoia Tou oToug -141 °C kal 1o XaUnAd yla va sivat duvatn 1
uyporoinon tou. Me dAAa Adyla, mavw amdé Tnv Kpioiun Bsppokpacia, 6-
TIola KL av gival n rieon, dev gival duvartdé va cuvurdpxouv n Uypn Kai n a-
€p1a gaon. YrndpxeL uévo n agpia ¢aon.
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4.5 Zr1payyalAiouég Yypou

2TO Tponyouuevo Ke@aAalo (§ 3.3) peAetrioape To OTPAYYAALONO agpiou.
MOAAEGQ QOpPEQ emmBUNOUE VA TIETUXOUUE MITWON Tieong evog uypoUu Kal
TIPOXWPAUE UE AVTIOTOLXO TPOTIO o€ “Kataotpodn” Tng rieong. H dladika-
oia autn eival oAU ONPAVTIKA OTIG WUKTIKEG dlaTd&elg kal AaupBavel xwpa
MEoQ Og €IOIKEG OUOKEUEG, TIOU OVOUAZOoVTAlL EKTOVWTIKA MESA. Oa WIAN-
OOUE YIa TA PMECA QUTA OTO KEPAAALO 6. 2TO XA 4.4 paiveTal £vag OU-
VNBIOUEVOG TPOTIOG OTPAYYAAIOUOU TOU UYPOU WUKTIKOU UETOU.

A B r
m—p S-S 000-0Q0Z0-0-0 mmp
YUKTIKO uypod uypo + aTtuog

2xnua 4.4 >tpayyaAlouog uypou

BAETOUME TO TUNMA VO CWARvVA PE TIOAU ULKPY) OIAUETPO, HECA OTOV
oroio péel PUKTIKO uypd. 2Tnv €i00d0 A Tou CWANVA TO PEUCTO €ival urod-
YUKTO UYpO. Kabwg Kiveital peoa oto OwARva €XOUNE TITWON Tiieong AOYw
TpRwv. H mieon Aourtdv cuvexmwg EPTeL. Karola oTiyun n riieon 6a ¢tdoel
Tnv Tiieon atporoinong mou avTioTolXel otn Bepuokpacia Tou uypou. Anod
TO onueio ekeivo kal €netta (onueio B) eugavifovral puoaAideg atuou,
ouvexiCel va TEPTEL N Tiieon, TIEPTEL OUWG Kal N BEPUOKPATia Tou uypou,
OLOTL and auTo agalpeital cuvexwg Beppotnta. MNpokeltal yia In BepuoTn-
Ta atportoinong, Tnv oroia arnoppoda n PAala Tou PEUCTOU TIOU ETATPETIE-
TaL oe atud.
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4.6 Zrtepeomoinon

2tepeorioinon ) MAEN eival n UETATPOMA WIAG UYPNG ouciag OTn OTePEN
KataoTtaon. To avtioTpopo Gpavouevo, n Hetapaon dnAadr evog otepeoU
OWMATOG OTNV UYpPY) KATAOTAON ovouaceTal TAEN.

Oeppokpacia TAENG eival n Bepuokpacia katd Tnv oroia yivetat n THgn
evog owuatoqg. H Bspuokpacia mAgng sival autr otnv oroia yivetal 1o a-
VvTioTpOoPO pawvouevo and tnv tTAEn, OnAadn n ME&n evog cwuatog. H Bep-
MoKpaoia rM&ng eival ion pe tn Beppokpacia TENG, utd Tnv pournodbeon
OTL Ta dUO Palvopeva yivetal Katw arod TIG idleg ouvonkeg. Ot Bepuokpa-
oieg ™MENG kal TMENG Mapapevouv otabepég ¢’ OAN TN dldpKela TNG META-
TPOTING pAONG.

O1 Beppokpacieg TAENG kKal MAENG eEapTwvTal amd TnV TTECN TTOU £MI-
KpaATei. STOV Tivaka TIoU aKOAOUBEL, paivovTal Ta Kavovika (SnA. oe tiieon
1 atm) onueia ™Eng kat TMENG (Bepuokpacieq TAENG kal MMENG) dlapopwv
OWHUATWV:
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Mivakag 4.5 Ocpuokpaocics méne (onueia méng)
olapopwv owudtwv oe rieon 1 atm

AWBUAIKA) aAKOOAN -114,6 °C Kaooitepog 231,9 °C
Ydpdpyupog -38,9 °C MoAuBd0g 327,4 °C
@aAacowvé vepod -2,5°C 2idnpog 1535 °C
KaBapod vepod 0°C NEUKOXPUOOG 1774 °C
Beio 115 °C BoAppdauio 3370 °C

2TIG BepUoKpaoieg auTESG Ta TIAPATIAVW CWUATA UETATPETOVTAL Ao U-
Ypa o€ oTEPEA 1 AVTIOTPOPWS artd oTEPEA o€ uypd. O udpdpyupog yia ma-
padelypa otepeoroleital, umnd rieon 1atm, otoug -38,9 °C. Ztov lNivaka 4.5
a&iCel va nmpooéEoupe Kal Ta €ENG :

e Ta onueia m&ng Tou kabBapou (ameoTayuévou) vepou Kal Tou Ba-
Aaoowvou vepou dlagpepouv. ‘OTtav 1o vepod TEPLEXEL AAATL, TO ON-
peio TMENG eival ro xaunAo.

e O kaooitepog €xel xaunAd onpeio ™ENG (= 232 °C). 'Y autd 10
AOYoO eival Bacikd oTolXE(0 TWV HAAAK®OV KOAAACEWV.

e To BoAppdulo £xel To uPnAoTtepo onueio THENG art’ 6Aa ta ué-
TaAAQ. Ao BoA@PAUIO PTIAXVOVTAL TA VAUATA TWV AQUITTHPWYV
NuUpdKTwoNng, ylati ekel avarrtuooovtal Bepuokpacieg mepinou
2500 °C, omou kavéva AAAo PETAAAO O Ba MapEPEVE OE OTEPEN
KataoTtaon.

AavBavouca BepuéTnTa TAENG £vOG OWUATOG eival TO TIO0O BepudTNTAQ
Tou xpelaletal va artoppoprioel 1kg evog otepeoU oWPATOG, TIoU Bpioke-
TalL og Beppokpacia ™ENG, yla va petatparei €€ OAOKANPoU o€ uypod NG i-
dlag Bepuokpaoiag.

AavBavouoca BeppéTnTa MAENG evOG OLUATOG gival To TIOCO BepudTNTAg
rou aroBaAAel 1kg evog uypol cwuaTog, TIou BpiokeTal og Bepuokpacia
MAENG, Yla va yivel €€ oAokAnpou oTeped NG idlag Bepuokpaoiag. H Aav-
Bavouoa BepudTNTa THENGS LooUTal he Tn AavBdavouoa BepuodTnTa mENG u-
né v npoundBeon OTL Ta dUO Ppavépeva yivovTal katw arod Tiq idleg cuv-
Bnkeg Bepuokpaoiag Kal rieong. Metpwvtal kat ot duo oe kd/kg 1) kcal/kg
(1 kcal/kg=4,186 kJ/kg).
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ANAKE®AAAIQZH

Zrepeomnoinon | MAEN cival n pet@Baon evog uypou arod TNV Uypn OTn OTe-
pen kataotaon. H avtiotpopn dadikacia ovopdletar TREN. Kat ta duo
pawvépeva ocuppaivouv urod tnv idla otabepry Bepuokpacia, Tou eivat xa-
PAKTNPLOTIKN Yla KdBe cwua otav n rieon eivat 1atm. H Beppokpacia -
&ENg Kat TENG MeTABAAAETAL UE TNV TIEOT) TIOU ETILKPATEL.

Aaveavouca BepuéTnTa TAENG £VOG OWUATOC ival TO TIOCO BepUdTNTAG
mou xpeltaletal va aroppoProel 1Kg evog otepeol 0WUATOG, TIOU Bpioke-
TalL og Beppokpacia ™ENG, yla va petatparei €€ oAOKANPouU o€ uypod NG i-
dlag Bepuokpaaoiag.

AavBavouca BeppéTnTa MAENG evOG OOUATOG gival To TI00O BepudTNTAQ
Tou arofBaAAel 1Kg evog uypou cwuatog, Tou BpiokeTal oe Beppokpacia
mMeng, yia va uetatparnei €€ oAokAHpou oe oTeped NG Olag Bepuokpa-
oiag.

H AavBavoucoa BepudtnTa THENG LoouTal e ™ AavBdvouoa BepudtnTa
MENG und tnv mpoundbeon OTL Ta dUO Pavoueva yivovTal KATw aro TIQ i-
Oleg ouvONKeg BepuoKpacoiag Kal rieong.

ATpormoinon evog uypou eival n YUETATPOTT TOU OE AEPLO O XWPO OToU
OgV UTIAPXOUV, EKTOG TWV ATHWV TOU UYPOU, AAAQ aEpLla. ZUNTTUKVWON Ei-
val TO avTioTpopo Ppalvopevo. Kal ta duo ¢alvopeva AauBavouv Xwpa ce
OUYKEKPLUEVN XAPAKTNPLOTIKA Bepuokpacia ya kdBe ocwua, otav 1 Tieon
eival 1atm. Ze OlAPOPETIKEG TILECEIG €XOUE Kal OLAPOPETIKEG BEPUOKPA-
oieg atporoinong. Nevikd, ol BepUoKPACIiEG Kal Ol TILECELG ATHOTIONOoNG a-
rnoteAouv {euydpla TIMOV Kal Urmopouue, yvwpifovtag tn wia Tiun, va Bpi-
OKOULE TNV AAAN amd mivakeg kal dlaypauuata.

Ol KaTaoTACELG UYPOU Kal aTuou xapaktnpi¢ovtal and didgpopa ovoéuata.
To kaBéva and autd (UTTOYUKTO UYpd, KOPEOHEVO UYPO, KOPECHEVOG a-
THOG, ENPOG KOPEOHEVOG aTHOG, UMMEPOEPHOG ATHOG) LG TTANPOPOPEL yia
TNV KATAoTAOM TIoU BploKeTAl TO PEUCTO OE OXEON UE TIG OUVONKEG ATUO-
roinong.
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AavBavouca BeppéTnTa AaTHoOMOIiNONG £ival TO TIOCO BEPUOTNTAG TIOU XPEL-
aletal va arroppopnoel éva Kg KopeopEvou uypou evog OOUATOS Yla va
peTatparei oe ENPo KopeoUEVO AT NG idlag BepoKpasiag.

AavBavouoca BeppéTnTA CUPTIUKVWONG £ival TO 00O BepPUOTNTAG TIOU Q-
ToBAAAeL €va kg Enpou KopeOUEVOU ATHOU €VOG OWUATOG YIA VA PETATPA-
rel oe KopeouEVo Uypo NG dlag Bepuokpaaciag.

H AavBavouoa BeppdTNTa ATUOTIOINONG IooUTal Ye TN AavBavouoa Bep-
MOTNTA CUPTTUKVWONG UTIO TNV TpoumioBeon OTL Ta dUO pawvoueva yivovtal
KATw anod TIq (dleq oUVBNKEQ BepoKpaaiag Kal rieong.

@)

Q) | EPQTHZEIZ - APAZTHPIOTHTEZX

1. 2& Ja YUKTIKA €yKATAOoTOON TOU AELTOUPYELD He YUKTIKO pEco R12 n
OUMTTUKVWON YiveTal otoug 35 °C. lMNola eival n riieon cuurnukvwong ;

2. lMowa gival n dagopd peta&u eEaTong kat Bpacpou ;

3. T eival Beppokpaoia atuoroinong Kat arod Toloug mapdyovieg e£apTta-
TaL;

4. ToAAECQ QOPES N VOIKOKUPA duvauwvel TN AOYaA KATw and tn xUtpa
Tou Bpdadel, yla va yivel To gayntd ypnyopodtepa. Eival cwoth auti n
EVEPYELD ;

5. Tlolog gival 0 pOAOG TOU CUUTIIECTN O€ [ PUKTIKA £YKATAOTAON ;

6. Eival duvato va Bpdoel 1o vepd Xwpig va To BEPUAVOULE ;

7. Ti 0006 BepuodTNTAG TIPETIEL Va 000l og 2,5 kg KopeouEvou uypou Pu-
KTIKOU péoou R12 yia va atporoinBei urod riieon 4bar ;
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8.

9.

10.

11.

12.

21a Yuyeia Twv atpopnxavav (BA. Kepahawo 2, § 2.11) yivetal cuprnu-
Kvwon Twv udpatuwy. Ekel odnyouvtal ol atpoi HeTd To MEPACUA TOUG
artd ™ unxavn. Méoa ota Yuyeia ocuxvd emkpatei mieon XapunAdTepn
ard TNV atgoogalpikh. davracteite €éva t€tolo Yuyeio, oto oroio €-
Xouue tiieon 0,7 atm. 2e mola Beppokpacia yiveTal N CUUMUKVWON TWV
ATUQV ;

H ¢l1aAn tou dirmAavou oXNUATog 1Tav avolXTr Kal Bpdoaue o’ auTr ve-
PO Yla APKETH WPA, £TOL WOTE va EKBLWXBEl OAOG O AEPAG TIOU UTTHPXE
navw arod To vepod PYECA OTN PLAAN. TN CUVEXELQ OTAUATIOAUE Va Bep-
paivoupe, TnNG BaAaue Twpa kat Tnv avaotpePaue. Pixvovtag vepod ma-
VW OTn QLAAN TIapatnEouUhe OTL TO vEPO, HECA OTN PLAAN, apxilel TIAAL
va Bpddel. Mg e&nyeital To pavopevo auto ;

2xnua 4.5

270 onueio A Tou TpIXoedoUg CWANRva Tou ZxXNuatog 4.5 elogpxetal u-
YPO WUKTIKO péoo R134a, Bepuokpaciag 25 °C. YroAoyiote tnv rieon
TOU PEUCTOU TN OTLYUA KaTA Tnv oroia gugavifovtal ol MPLTES PUoa-
Aideg (onueio B) M.

Eva and Ta ovopata rmou Xpnoldoriolouvtal oTtnv nmpdén yla 1o YUKTIKO
oTolXelo Ulag PUKTIKAG eykaTaotaong eivat eEatutotmng. MNati autég o
0pog dev ekPpdlel owoTA autd TIoU CUNPAIVEL OTN OUYKEKPLUEVT OU-
OKeUN ;

OuunBeite T0 XUNO TTIOPTOKAALOU TNG £pWTNONG 2.12. € mola TepimTw-
on Bewpeite OTL 0 XUUOG Ba PBACEL og XauNnAOTEPN BepUoKpaaia : av
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eMMAEEoUPE TN AUon “Taydkl” 1) av ermAé€oupe T Auon “vepod iong pa-
Zag Kal Bepuokpaciag ue To mayakt” ;

13. 210 Awldypaypa 4.1 mapiotaveral n Bgpuokpacia g ouciag H,O wg
ouvapTtnon TG TPoodddueEVNG BEPUOTNTAG, OTO TEipAUA TIOU TIAPAKO-
AouBroape oTnv apxn autou Tou Ke@aAaiou (ZxAua 4.1). Ta rmood Bep-
MOTNTAG TOU OPLLOVTIOU d&ova avTioTotxouv og 1 kg Tng ouciag H,0.

120 T+
A
100 T+
o 4
% 80 + Neod ’
= £p0 KAl ATUOG
g 60+
Q_
S 404 g
Q ) =
& 20 + nayog <
0+ Nepo
Nepd
-20 + Kall
40 TAyog ,1/
0 20 100 200 Oeppotnra (Keal) 740

Aigypappua 4.1

a. 2¢€ TI0LlEG TIEPLOXEG TOU TTAPANAvw OLAYPAUUATOG EXOUNE UETATPOTIEG
@aong ; Mola eival n HopPr TNG KAPTUANG O’ AUTEG TIG TIEPLOXES ;

8. NpoodlopioTe MAvw OTo dLAYPAUUA TA onueia Tou arelkoviCouv TIG
KATAoTACELG Q, B, Y, 8, € kAL  avTioTola. YTdpxouv Karowa onueia
Tiou OeV UropouV va TPoodLloploToUV UE aKpipela ;

Y. TL TOCO BepPOTNTAG XPEWAOTNKE YA va YeTATPArel n nocotnta 1kg
nayou Bepuokpaciag -40°C oe Enpd kopeopévo aTtud Bepuokpaciaq
100 °C;

0. YroAoyioTe TL MOcO and 1n BepuoOTNTA TOU EPWTNMATOG Y NTAV Al-
00BNt Kal TL Tood AavBdavouoa. TiL mapatnpeite kavovtag tn cUYKEL-
on avaueoa ota dUo 1ooa ;



54
55
5.6

WYKTIKOZ KYKAOS 121

WYKTIKOL KYKAOZ

©EPMOKPAZIEX WYKTIKOY KYKAOY
ZYNTEAEZTHZ ZYMIIEPIPOPAZ WYKTIKOY KYKAOY
YINOWY=H YMITYKNOMATOZX

ANAKEPANAIQYH
EPQTHZEIZ-APAXTHPIOTHTEZ
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¢ BIQKOMENO) 570y 00

Meta ™ dianpayudteuon twv Beuatwy QuToU ToU KepaAaiou, ol Uabnteg
rnpériet va gival o 6gon :

N N SR R RN

Na rieptypagouv Ti¢ dldPpopeg dlepyaoieq TOU PUKTIKOU KUKAOU.

Na avayvwpifouv TIG EVEPYEIAKES OUVAAAAYEG TIOU YivovTal o KABe
dlepyaoia.

Na opifouv TIG €vvoleg YPUKTLKY) LOXUG KAl QTIOPPLTTTOUEVN BEPUIKN L-
oxUG.

Na kKavouv evepyelako IOOAOYIOUO O€ Evav PUKTIKO KUKAO.

Na eEnyouv ylati n anopputouevn BEPULKT LOXUG O €va YUKTIKO KU-
KAO gival peyaAutepn amnod tnv YUKTLKA LOXU.

Na opifouv TO OUVTEAECTY] CUNTEPLPOPAG WUKTIKOU KUKAOU Kal va
TOV UTIOAOYICOUV O€ OUYKEKPLUEVA TTapadeiyuata.

Na e&nyouv yiati eival arapaitntn n unoPu&n CUUMTUKVOUATOG OTOV
YUKTIKO KUKAO.

Na e&€nyouv Tov PUKTIKO KUKAO 0~ €va TUTIKO ocuoTnua PUENG-KALLa-
TIOMOU.
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5.1 Wukrikn loxug

211G OlLAPOoPES EPAPPOYEG TNG YUENG agalpouue BepudTnTa Arod £€va Xwpo
(7 armeuBeiag amod €va TPoLOV) TIou BEAoUUE va OLaTNPHOOUUE OE XAUNAR
Beppokpacia. WUKTIKA 1oXUG Hlag eykatdoTaong ovoudaletal To oo Bep-
MOTNTAG TIOU agalpeital arnd To Xwpo otn povada Tou xpoévou. Mua kat
TIPOKELTAL YIa LOXU, oL povadeg TG Ba eival auTég mou €xoupe oulntroel
oT1o KegpdaAalo 2, dnhadr) Watt oto S.I., aAAG ertiong oTIq dlAPopeG Pap-
poyég keal/h, Btu/h kat RT (YUKTIKOG TOVOG).

O 1o amAo6g TPOTIoG Yia va yivel agaipeon BepuodTnTAC AMO £va XWPEO
Tou erBupolpe va YPuEoupe, eival va EKUETAAAEUTOUUE TO YEYOVOQG OTL
KaTA TN UETATPOTI pACNG EVOG UYPOU OE AEPLO aroppodpatal arod Tov Te-
pIBAAAOVTA XWwpo BepudTnTa. MNa va eivat 6uwg n YPUEn ouvexng kat va
MNV TEAELWVEL, OTAV UETATPETIETAL OE AEPLO £va UYPO, Ba TIPETIEL TO PEUOTO
Hag va BpioKeTal 0€ KAEIOTO KUKAWHA KAl VA METATPETETAI OUVEXWG, O€
KAOe KUKAO, amd Tnv uypn oTnv aépia ¢Aaon Kai avriotpoépwg. H petatpo-
T oTNV agpla pAoT Ba MPETEL va YiveTal oTov YPuxXOUEVO XWPo', MoTe va
agalpeital cuvexwg arnod To Xwpo BepudTnTa. Onwg EXoUNE avapePeL OTO
TPONYOULEVO KEPAAQLO, N UMETATPOTI AUTH YiveTal uéoa oe €I0IKEG OU-
OKeUEQ (oTolXeia atpomoinong).

5.2 Amoppinréusvn OspudrTnra

Me TNV YUKTIKA pnxavrn retuxaivoupe va petagpepbei BepudtnTa anod Evav
Puxpod oe £va BepUO XWPO. 2TA OKIAKA PUYEiq, Yia Tapadetyua, €XOUUE a-
TIOBOAN BEpUOTNTAG TIPOG TOV TIEPIRBAAAOVTA XWPO HECW TOU CUUMUKVWTY,
TIoU OUVNnBwe eival TorobeTnuévog oTnN PAxXn Tou Yuyeiou. Antdppupn Bep-
pMOTNTAG TIPOG TO TEPIBAAAOV cupPBaivel kal og KABE WUKTIKNA pnxavn. To
006 BePUOTNTAG TIOU ATOPEITITETAL OTN HovAada Tou Xpovou To ovouddou-
LE aTIOPPLTTOUEVN BEPUIKT LOXU KAl TO JETPAUE, O0TO S.1., og Watt.

1 EKT6Q TWV MEPUTTOOEWY TIOU XPNnolpomnolouvtal deutepelovta YUKTIKA (AAUEQ).
@a TIg ouvavthooupe oTo Kepahato 6
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5.3 Wukrtiké¢ KukAog

Acg BupunBoupe yia Atyo To B' Bepuoduvauikéd a&iwpa yia PUKTIKA unxavn,
TO ortoio avartuEaue oto KepdaAawo 2. Asyaue T1OTE WG n HeTAd0oOoN Bep-
poTNTAG and Yuxpo o€ Bepud owpa de cuuPaivel ard pévn TG otn euon.
Na va emTuxouue KATL TETOLO, Yia va “avTAnooupe” dnAadn BeppdTnTa G-
mé éva Xwpo XapunAng Oepuokpaciag mpog £va Xwpo UPnARg BepHokpa-
oiag, mpémel va dwoouue PnxXavikoé €pyo. Exovtag autd urnoyn uag, eipa-
oTE ETOUOL TIAEOV va TapakoAouBriooupe TIG Olepyaocieg mou yivovTtal
OTOV YUKTIKO KUKAO HE MNXAVLKY) CUMTTIIEON ATU®YV TIOU gival Kal n ouvnoeE-
oTePN HEBOSOG NMapaywyng YUEng otnv npdagn.

2UUpWVA Pe TO oUOTNUA autd, TO YUKTIKO UECO KUKAOPOpPEL UEoa oe
KAELOTO KUKAWUA, OTwG deixvel To Sxnua 5.1.

—_—
WuKTIKO
Zrolxeio
EKTOVWTIKO SUNTTIEOTAG
Méoo
ZUUTTUKVWTAG

Zxnua 5.1 Ta kupla UEpn ToU WUKTIKOU KUKAOU

To YUKTIKO Uuypd aTuorole(tal JEoa OTO YPUKTIKO OTOoLXEIO aroppoPpw-
vTag €10l BepudTnTa Ao Tov YPuxouevo Xwpo. O CUTIECTAG andyel Tov
TIAPAYOUEVO ATUO TOU WUKTIKOU KAl TOV CUUTIECEL WOTE va HITOPECEI Va U-
ypormoin@ei 01N ouvéxela oe Beppokpacia uPnAotepn OxL Hévo ard auTth
TIOU ETIKPATEL OTOV PUXOUEVO XWPO AAAG Kal ard Tn Bepuokpacia Tou Te-
PIRAAAOVTOGZ. H uypoTioinon YiveTal 0TO CUUIMUKV®TH, OMOU £XOUUE TIAAL
ouvaAAayr BepudTNTAg AvAUESA OTO PUKTIKO PECO Kal TO TIEPIBAAAOV. ZU-
YKEKPLUEVA, OTO CUUTIUKVWTY YiveTal armofoAr] BepuoTnTag mpog To mepL-

2 BA. eriong TV § 4.4, kKaBwg kat v § 5.4 Aiyo Mo KATw ¢’ auTto To KEPAAALO.
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BAAAov. To uypO WUKTIKO KATEUBUVETAL TIPOG TNV EKTOVWTIKA BaABida, O-
TIOU 1) TIlEOT| TOU TIEPTEL KAl TOTE POVO ETIOTPEPEL OTO YUKTIKO OTOLXEIO Yia
va eMAvVaANQPBei 0 KUKAOG.

Ag Bewpricoupe TOPA OTL XAPACOOUUE HLa vonTr) opllOvTIa YPAUUN TIOU
XWPICeL TOV KUKAO O€ AV Kal KATw PEPOG. TOTE, OTO NMAVW UEPOG ETIKPA-
Tel xaunAn miieon kat yi'” autd ovopddetal mAeupd XapnAng mieong n anid
MAgUpd XAUNARG, EVD OTO KATW UEPOG ETIKPATEL UYNAY) TiEON KAl YL AUTO
ovopaletal mAeupd uPnAng mieong 1 anAd nAeupd uPnAng. Autod ¢aivetal
OTO OXNHa TIOU aKOAOUBEL (2X. 5.2), 0TO 0OTI0i0 Ol CWANVWOOELG TNG TIAEUPAG
UPnAng niieong naplotavovtatl pe SAr ypauun.

lMAeupa xaunAng WOKTIKG lMAeupa xaunAng
ZTOIXEiO B
....... ExTovQTIKG | .| SupmeoTAg ...
Mécoo
ZUPMTUKVWTAG
lMAeupd uynAng lMAeupd uYnAng

Zxnua 5.2 lNAsupa uPnAng rnieong kat MAeUpPA XaUNAnNG rieong oTov YUKTIKO KU-
KAO

Ag xapd&oupe TwPA UL VONTH KATAKOPUPN YPAUUR TIoU Xwpeilel ToV KU-
KAO AelToupyiag oe dUo péPn. Aggld amod TNV KATAKOPU®N Ypauur Ba é-
XOUME aTUO PUKTIKOU Kal aplotepd Ba £xouue uypo PUKTIKO. AuTO (aive-
TalL 0To 2xAua 5.3. OL TaXLEG YPOAUUEG €ival YPAUUEG ATUOU, EVW OL AETITEG
eival ypauuég uypou.



WYKTIKO= KYKAOS 127

lpauun uypou : lTpauun atuou

WuKTIKO
ZToIXEiO —
EKTOVWTIKO ZUUTTIECTAG
Méoo :
ZUNTTUKVWTAG

loauurn vypou loauun atuou

Sxnpa 5.3 Mpaupusc uypoU Kal YOaUUES atuoU OTOV WUKTIKO KUKAC®

Ag doupe, oto 2xnua 5.4, Ta T€ooepa KUpLA UEPT TOU PUKTIKOU KUKAOU
0€ Jla €YKaTAoTaon YUKTIKOU BaAduou :

WukTiKG peco

IugmeoTtig \

Extovwtikd ptoo

e Tolyuwua Bakauou

ZUPMUKWOTRC

3xnua 5.4 Ta kUpla UEpn TNG YUKTIKNG EYKATAOTAONG £VOG YUKTIKOU BaAduou

3 AUTO TO QTMAOUCTEUTIKO OoXNua dev eival armodAuta cwoTto kabnwg, Onwg 1on yvw-
piCoupe (kepaAalo 4), uropei va €xoupe QUOAAISEG ATUOU HETAEU EKTOVWTIKAG
BaABidag kat atporonTr). AKOuQ, YMopel va napacupbouv oTayoveg uypou OTn
YPOAUWT METAEU ATUOTIONTA KAl CUMTILECTT, OL OTIoieg, OMwg Ba douue OTO KEPA-
Aalo 6, dev TPETEL O KapLd TepinTwon va ¢BAcouV 0TO CUUTILEDTH.
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270 2XNHa 5.4 ol cwAnvwoelg TG MAeUpds UYPnARG Tiieong eival ue Ki-
TPVO XPWUQA, eV HE YAAACZIO XpWua gival ol YPAUUES TNG TIAEUPAG XAMN-
ARG Tieong.

AuTr) eival og YeVIKEQ YPAUUES N apxn Aeltoupyiag Tou YUKTIKOU KU-
KAOU € UNXAVIKA ouurtieon aTtuwy. ToviCoule yia pia akoua popd 1o poAo
TOU OUMTILEOTN OTNV YUKTIKN povada. Xwpig Tn cupmieon dev pmopei va
OUNTTUKVWOEi 0 aTHOG TOU YUKTIKOU O0TO XWPOo uPnAng Bepuokpaaciag w-
OoTe va enavaAn®Bei o KUKAOG. AvAAOYO pOAO €XEL N EKTOVWTIKA BaABida.
Av dev ekTOVWOEL TO WUKTIKO UYpO Kal odnynBei wg uypd UPnAAg Tieong
OTO YUKTIKO oTOolXE(0, O€ Ba TETUXOUUE TNV aATUOTIONOoN.

H QUKTIKA 1oxUG aroppopdTtal and tTnv YUKTIKNA SATagn otnv mnAeupd
XauNANG mieong. H BepuodtnTa autrh “avrtAeital” arnd tov YPuxOUEVO XWDPO
KAl aroppirTeTal Tpog To TEPLBAAAOV, OTou emkpaTel uPnAdtepn Bepuo-
Kpaoia.

Ul H anopptrtouevn Beputkn toxuc givat ion 1 Oxt UE TNV WUKTIKN 1OXU ;

Tnv aravtnon pag m divel 0 deUTEPOG BEPUOdUVALKOG VOUOG Yia Yu-
KTLKY] unXavr Tov oroio urnevBupifoupe edw : “Eival aduvaro va uetapiBa-
otel BepudtnTa arnod owua xaunAotTepns Bepuokpaciag Moo cwua uPnAo-
TEENC BeploKpaoiag, Xwpic va kKatavaiwbei karoio Epyo”.

Q= Q+W (5.1)

Mriopoupe Aowrdv yia pua YUKTIKA dlatagn va ypayoue :

Amoppintéuevn
Ocpuikn =
loxug

WukTikn loxug
. + .
loxug ZupumeoTn

H BepudtnTa mou armoBAAAETAL TIPOG TO TIEPIBAAAOV PECW TOU CUMTIU-
KVWTA oouTal pe 1o dBpoloua Twv dUOo TIOCOTATWY TIOU TIpoavapEépBnkav.
BAémoupe OTL oTnv YUKTIKA Olata&n oute dnuloupyeital oute xAvetal e-
vEpyela.

AvayovTtag Ta heyeen g napandvw 1ooTnTag otn hovada Tou Xpovou
Taipvoupe wa véa L.odtnTa, n oroia avti yla BepuodtnTa Kal €pYyo TePIAa-
Bavel oxu. Eivain €ENg :

Aropptrttouevn Beplikn 1oxug = YUKTIKN 1oXUG + loxug Zuurieotn
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Ag doupe TV naparnavw LooTNTA Va arelkovidetal oe €va oxnua :

WuUKTIKRA 10XUG

—)

ArmoppITITOHEVN OEPHIKNA 10XUG

T loxUGQ CUNTIECTA

Zxnua 5.5 Evepyelakog I00A0YIOUOG O YUKTIKO KUKAO

Ano6 6oa avartuxenkav yivetat pavepd Nwe o’ €vav PUKTIKO KUKAO N a-
TIOPPUTTOMEVT BEPUIKA LOXUG eival peyaAuTepn arod TNV YUKTIKY oxU. Q-
0TOOO0, TO TIPONYOUUEVO EPDTNUA ETIUEVEL KL ETTAVEPXETAL :

L] Méoa oTic owAnvawoelc e WUKTIKAC EYKATAOTAONG KUKAOPOPE( Uia
OUYKEKPIUEVN TTOOOTNTA WUKTIKOU. AUTN N rmoootnTa atuorioleital oto
WUKTIKO oOTolxelo armoppopwvTtac Bepuotnta, autn n idia moootnta u-
yporoleital oto oUUNUKVWTH artoBaAAovrag Bspuotnta. ati Aotrtov
Sev givat ion n WUKTIKN I0XUG UE TNV aropplrtousvn 8putkn toxu ;M

5.4 Ocpuokpaoicg Yuktikou KukAou

Kata T1¢ dlagpopeg dlepyaoieg rmou cuppaivouv oTov PUKTIKO KUKAO, | Bep-
HOKPQOia TOU WUKTIKOU peUCTOU Ttaipvel SLAPOPEG TIUEG. AUTEG KUpAivo-
vTal avapeoa oe dUo akpaieg TILEG. Tn XaunAoTepn Bepuokpacia €xel TO
YUKTIKO pEUOTO OTO OTOLXEIO aTuoroinong, evw TNV UuPnAodTePn KAt TNV
€i0000 OTO CUMTUKVWTT).

MNa va yivel anoppwn BepudINTAg TPOG TO TIEPIBAAAOV Ba TIPETIEL N
BeppoKkpacia cupumikvwong va eival ugnAoTtepn andé Tn OeppokKpacia Tou
nep18alAovrog (Beppr) de&auevn). Mowo eival dpwg autd to TEPPBAAAOY;
AuTd e€aptartal amnod 1o €id0C TOU CUUTIUKVWTHA. AV TIPOKELTAL YIQ Ag0YU-
KTO CUUTMUKVWTY, Beppokpacia replBAAAovTog gival n Bepuokpacia Tou a-
£€pa TOU XWPOU, OTOV OTI0{0 BPIOKETAL O CUMTTIUKVWTAG. AV TIPOKELTAL YA U-
OPOYUKTO CUUTIUKVWTY, Bepuokpacia meptBAAAovTog eival n Bepuokpacia
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Tou vepoU YUENG™.

[Ma va yivel anoppodpnon BeppodtnTag arnod Tov PUXOUEVO XWPOo, Ba Tpé-
TIEL KAL TIAAL va uttdpxeL dlapopd BepoKpaoiag avaueoa oTo YUKTIKO HECO
Kal Tov YPuyxopevo Xwpo (Yuxpr degauevn). Suykekpluéva, Ba TIpETEL N
BeppoKpacia atuoroinong va eivat xapnAotepn arod mn Bepuokpacia mou
ETIKPATEL OTO XWPEO TIOU WUXOULE.

To oxnua rmou akoAouBei pag Bonba va Katavor)ooule Tn oxXEon avaue-
0a OTIG BEPPOKPATIEG CUUTIUKVWONG, aTuoroinong, Bepuig de€auevng Kat
Yuxpeng degapevng.

.................................... GSQHOquo—la OUHHUKV(JJOT]Q

Oepuokpaocia mepBAAAOVTOQ

Oepuokpacia PYuxodueVoU Xmpou

.................................... @SppOKpQOEG GTUOTIO[Y]OT]Q

2Zxnua 5.6 OepLUOKOAOIEG WUKTIKOU KUKAOU O OXEON UE TIG BEPLOKOATIES NG
Bepung kat TG Yuxpne Se&auevng.

4 Tlo avaAuTIKA Yla TOUG CUPTTUKVWTEG Ba WAHOOUUE OTO KEPAAALO 6.
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5.5 ZuvreAeorng Zuumepipopds Wuktikou KukAou

MNa va npoodloploTei To MOCO AMOSOTIKOG eival €évag PUKTIKOG KUKAOG, &-
XEL KOBOPLOTEL £va HETPO AVTIOTOLXO E TO PaBUO arddoong TwvV BEPUIKWOYV
pnxavav. Ovopdaletal CUVTEAEOTNG CUUTIEPLPOPAS Kal CUUBOAileTal pe
COP. Opietal wg 1o MMAIKO TNG WPEALUNG LOXUOG TNG UNXavng (otnv Tepi-
TTWON TNG WUKTIKAG UNXAVNG, TNG WUKTIKNAG LoXU0G) TPOG TNV KATAVAAL-
OKOMEVN oYU (Yla TIG WUKTLIKEG UNXAVEG, TNV LoXU TOU CUMTILEDTT))

WukTikn loxug

COP = - - (5.2)
loxUg ZuprieoTn

O ouvTeAeOTAG GUNTTIEPIPOPAG gival Eva adlacTaTo PEYeB0g (XwpPig o-
vadeqg donAadn). Eivar BeTIKOG apBuOg Kal oL TIUEG TOU TIOKIAouv ard 1N
Hla eyKaTAoTao™n oTnv AAAn. Ze avtiBeon ue 10 Babud anddoong BEPULKNG
MNXQavrg o oTToiog, OTwg €xoupe Tovioel (§ 2.11, Zxéon 2.14), Taipvel TYEG
artd 0 €wg 1, 0 CUVTEAEOTAG CUUTIEPIPOPAG UTTOPEI va maipvel Kal TIHEG
HEYaAUTepeg amd 1.

‘Otav n Beppokpacia atporoinong dev anéxel MoAU and Tn Bepuo-
KPAoia CUMMUKVWONG, TIPOKUTTITOUV TIUEG Yia To COP apKeTd HueyaAu-
Tepeg amnod I povada. ‘Oco armopakpuvovTal ol Bepuokpacieq, TOCO o
OUVTEAEOTAG CUMTIEPLPOPAG UIKPAiveL, OLOTL TOTE e TNV (dla unxavi-
KA (NAEKTPLKN) LOXU N €YKATAOTAON KAAEITAL VA “UTIEPVIKNOEL LEYQ-
AUTepPN BepUOKPACLAKD dlagopd.

L] Ac ndpouue duo napadesiyuara YUKTIKWOV EYKATAOTACEWYV :

o TNV YUKTIKN Unxavn 1ag autovoune KAIUATIOTIKAG Lovadag
o Eva owiakd Yuyeio ue karayuén
lota aro 1i¢ dUO MIOTEUETE OTL Ba £xel UYNAOTEPO OUVTEAEDTI) OUUTEQL-
popag ;
Z0upwva e 6oa eirnape, Ba TIPETIEL VA AVAUEVOURE vVa €XEL UPNAOTEPO
OUVTEAEOTH CUMTEPLPOPAG N WUKTIKY) UNXAvA TOU KALATIOTIKOU. AUTH Ka-

Aeital, av Bewpriooupe eEWTEPIKN Beppokpaoia +35°C, va “kKaAuyel” Bep-
Hokpaotakn diapopd tiepirnou 10 éwg 15°C avdueoa oTn Bepun) kat Tnv Yu-
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Xpn de&apevn (n dlapopd avapeoa OTIG BEPUOKPACIEG CUUMUKVWONG Kal
atporoinong 6a sival apkeTd peyaAutepn and 15°C, cuppwva he 1o oxn-
pa 5.6). To Yuyeio ye kataPugn kaAeitar va KaAuyel Bepuokpaclakn dla-
Popd, avapeoa otn Bepun) kKat TNV Puxper degauevr), mavw aro 50°C (kat &-
ow 1 dlapopd avapeoa oTIG BEPUOKPACIEG CUUTUKVWONG Kal ATHOomoinong
Ba eival apkeTd peyaAutepn amnod 50°C, cuupwva e 1o ZXhua 5.6).

QoTo00 ypayaue, otV mponyoulevn Tapaypagpo, To prua avauevou-
ue ylati o ouvteAeoTNG oudneplpopdq dev eEaptatal povo ard tn dlago-
pa avdueoa otn BepUOKPACia CUNTTUKVWONG Kal Tn BepoKpacia atuoroin-
ong. E&aptarai emiong arno 1o €id0G TOU YUKTIKOU HEGOU TIOU XPNOLUOTIOL-
eitat aAAd kat arod TNV akpiBR HOPPR TTOU £XEI O YUKTIKOG KUKAOG KABE ¢-
ykatdotaong. H popor autr dev kaBopiletal uovo arod TIG BepUOKPACIiEq
OUMTTUKVWONG KAl aTHOTIooNG Kal arod To £i00¢ Tou PUKTIKOU, aAAd Kal a-
no AAAQ HEYEDN, OMwG eival n urOYUEN CUUTIUKVOUATOG KAl N UTIEPBEP-
Mavon Tou aTpou Tou e&€pxeTal and To oTolXelo atuoroinong. @a WAN-
OOUE YU auTA OTA EMOUEVA.

5.6 Ymoyuén Zuunukvwuarog

Meprypagpovtag oTo MPoNyoUevo KepaAialo (§ 4.4) Tig dlepyaoieq mou &-
rteAoUvTal HECA OTO CUMTUKVWTN, €idaue OTL HETA TNV OAOKARPWON TNG
OUPTUKvWwoNgG (onueio I, SxAua 4.3) OToOU €XOUNE KOPEOUEVO UYPO, AKO-
AouBel pa edaon (tTunua MNA) Katd v ornoia To uypd MAEOV YUKTIKO UECO
ouvexiCel va anofdaAAel BepudtnTa. MeTtatpemnetal, OnAadr, oe UTTOYUKTO
uypd. H ¢pdon auth ovoudletal uméPpuin CUPTUKVOMATog. AUt n uroYu-
&N TOU CUMTIUKVMOUATOG €ival, Onwg 6a avaAuooupe OTn CUVEXELQ, €MOU-
HNTR, OLOTL ETIOPA BETIKA OTO CUVTEAECTI] CUUMEPLPOPAS TNG £YKATAOTA-
ong. Na to Adyo autd TIOAAEG POPEG, TIEPA ATIO TN “PUOLOAOYIKA” UTIOYUEN
TIOU YIVETAL OTO CUUTMUKVWTY], ETIOIWKOUUE AKOUA TIEPIOCOTEPN UTIOWYUEN
He TPOToug Tou Ba meptypayoupe oto OeUTeEPO PEPOG Tou BiBAiou (BA. kat
NV €pWTNON 8 0TO TEAOG AUTOU TOU KEPAAQiou).

MN'vwpiCoupe OTL TO YUKTIKO PECO odnyeital PHETA TO CUMPTUKVWTA OTN
Olata€n ektOvwong 1 oTpayyaAlopou. Ouunbeite ta 6oa einaue yia 1o
OTPAYYAALOUO UYPOU OTO TIpOoNnYoUueVO KepdAalo. Eidaue ekel 6TL kaTtd
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dlepyacia Tou oTpayyaAlopou eppavidovTal kat puUoaAideg aTpou, EXOULE
OnAadn PEPLKN aTUOToINon Tou YUKTIKOU pEoou. H atuormoinon autn eival
npéwpn. Eueiq embupolpe To PUKTIKO HECO VA ATUOTIOLEITAL OXEDOV OAO
OTO OTolXeio artporoinong ylati and tnv atugoroinon autr, wg YVwoTov,
TIPOEPXETAL KAL TO WPEALLO ATIOTEAECUA TNG YUKTIKAG eykatdotaong, on-
Aadn n YUKTIKA 1oxUG. Eival, emopévmg, pog 0PeAOS TNG AMOSOTIKOTNTAG
NG YUKTIKNG €YKATAOTAONG VA E£XOUNE OTO TENOG TOU OTPAYYOALOUOU,
OTO MiyHa uypoU-aTHOU, HEYAAO TTOCOOTO UYPOU YUKTIKOU MEGOU.

U Mari n unoyuén ouunukvouaro¢ Bonba otn Ueiwon Tou MooooTou a-
TUOU OTO Uiyua uypoU-atioU ou MEOKUTTEL LETA TO OTPAYYAAIOUO ;

Tnv andvinon Propouie va In Bpouue avatpéXovtag ota 6oa avagpep-
Bnkav OXeTIKA e TO OTPAYYAALOMO Uypou. Eidape OTL eppavidovtal puoa-
Aideg 6tav n mieon Tou uypou TECEL TOOO TIOAU WOTE VA PTACEL TNV Tiieon
ATHOTOINONG TIOU avTIoTolXEl 0Tn Bepuokpacia tou uypou. Av n Begppo-
KPACIAKN apeTnpia pag, n Bepuokpacia dnAadn Ye Tnv oroia eloepxeTal
TO uypd 01N SLATAEN OTPAYYQAIOUOU, ival XAuNAOTEPN, TOTE XAUNAOTEPN
Ba eival kal n ieon atuportoinong mou avtiotolxei o autr). ETol Aowrdv ka-
Bwg €xoupe TTwon 1ieong otn dLATAEN oTPAYYAALOUOU, Ba PTACOUNE TILO
apyd oTn XaunAn mieon mou aratteital TAEoV yla va EUPpAvIoTouV ol Ppu-
OaAideq (BuunBeite kal Tn dpactnpldéTnTa 10 0TO TEAOG TOU KEPAAaQiou 4).

Emiong 6a BonBrnoet tnv andvinon OTO TeAgUuTaAio
EPWTNUA KAl N MEAETN NG aArEKOVIONG TOU YUKTIKOU
KUKAou o€ dlaypapua p-h.
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ANAKE®AAAIQZH

WUKTIKY 1lOXUG HaG EYKATAOTAONG ovouadetal To ood BepudTNnTAG Mou a-
Qalpeital anod 1o XwPo Tou ermBupoUle va dlaTnpoune og XaunAr Bepuo-
Kpaoia, otn povada tou xpoévou. Metpietar oe Watt (oto S.1.), kecal/h, Btu/h
kat RT.

AToppIITTOUEVT BEPULIKY LOXUG ovouAleTal TO TI006 BEPUOTNTAG TIOU Artop-
pirteTal otn povada Tou Xpoévou ard TO YUKTIKO WECO TIPOG TO TIEPIBAA-
Aov uynAng Bepuokpaciag.

Ta Bacika pépn Tou PUKTIKOU KUKAOU gival 0 aTUOTOoINTNG, O CUUMEDTNG, O
OUMTTUKVWTAG KAL TO EKTOVWTIKO LETO.

To YUKTIKO peuoTtd oe KABe KUKAO AelToupyiag CUVOANACOEL EVEPYELQ UE
To TePIBAAAOV. AroppoPd BepUOTNTA OTOV ATUOTIOMTY) KAl UNXAVIKO £pYO
OTO CUMTILEDTN Kal aropppinTtel BepudTNTA OTO CUUNUKVWTY. To dBpoloua
Twv OUO0 TIPWTWV TIOCOTAHTWYV LlooUTal e TO TeAeUTaio. AvayovTag Ta Ueye-
On autd otn povada Tou XPOVOU UMOPOULE VA YPAPOUE :

AmoppimTopevi Wukrikij loxug
Ocppikii = loxue Y Supmeori
loxug

H Bepuokpacia Tou YUKTIKOU PEOOU, OTN SLAPKELD EVOG WUKTIKOU KUKAOU,
raipvel dldPpopeg TIHEG avaueoa oe dUO akpaieg : Beppokpacia elcodou
OTO CUMMUKVWTH (Avw GKpo) Kal BepUoKpacia £l00d0U OTOV ATUOTIONTN
(K&Tw GKPo). OL BEPUOKPACIEG CUUTTUKVM®ONG KAl ATUOTIOMOoNG “TIEPIKUKA®-
VOUuV” TIG BepuoKkpacieq epBAAAOVTOG Kal PUXOUEVOU XWMPOU. SUYKEKPL-
MEVA, N BEPUOKPACIa CUUTTUKVWONG gival peyaAuTtepn arod Tn Bepuokpacia
™G Bepung de&apevng, evw n BepuoKpacia atporoinong eivat pKpdTEPN
ard TN Bepuokpacia tTne YPuxpeng deEauevng Tou PUKTIKOU KUKAOU.

O ouvteAeoTtng cuuneppopdaq (COP) eival évag aplBuog Tou xapaktnpidel
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TNV owdTNTA TNG YUKTIKNAG €YKATAOTAONG ard evepyelakn aroyn. H Tun
Tou ermpeadletal and n dlaPopd avaueoa OTIC BEPUOKPACIES CUUTTIUKV®-
ong kaL atyoroinong (yia peyaieg diapopég avapévouue Hikpdé COP kat
QVTIOTPOPWS), arnd To £i00G TOU YUKTIKOU PECOU Kal ard Tnv akpLpn pop-
@1 TIoU €XEL 0 PUKTIKOC KUKAOG.

YToYuEn TOU CUUTTUKVMOMUATOG €ival N UETATPOTT) TOU KOPECUEVOU YUKTL-
KoU uypouU, TIoU TIPOKUTTEL JETA TNV OAOKANPWON TNG CUUNUKVWONG, OE U-
néYukto uypd. H dlepyacia autn sival emOBupnTh, dLOTL ETIIOPA BETIKA OTO
OUVTEAEOTI] OUMTIEPLPOPAG TNG £YKATAOTAONG. Zuppaivel OTo TeAeuTaio
TUAMA TOU CUPTTUKVWTH. ZUXVA OUWG ETIOIWKOUNE Kal TIapamnepa uroPuén
META TO CUUTIUKVWT PE TN BorBela AAAWV LECWV.

@)

Q) | EPQTHZEIZ - APAZTHPIOTHTEZX

1. & mola OUOKEUT A YUKTIKAG EYKATAOTAONG UE UNXAVIKY Cuurieon a-
TUWV, YiveTal LETATPOTI TOU YUKTIKOU ECOU arod atud og uypo ;

2. AvaQEpaTe UIa CUCKEUN TIOU AVNKEL OTNV MAEUPA XAUNANG Tieong Jag
YUKTIKAG eykataotaong.

3. lMoleg OUOKEUEG [LaG YUKTLKNG EYKATAOTAONG ME UNXAVLKY) CUUTtieon a-
TUwV, dlaxwpifouv TNV MAsupd UPNANG and tnv NMAEUpA XAPNANG Tie-
ong;

4. & Tola CUOKEUT UIaG YUKTIKAG £YKATAOTAONG TO YUKTIKO PECO arop-
popa BeppoTNTA ;

5. 210 Zxnua 5.7 BAEMOUUE TA YEPN TNG WUKTIKAG £yKATAOTAONG £VOG Ol-
KlakoU Quyeiou. Ol KOKKIVEG YPAUUEG TIAPLOTAVOUV TA NAEKTPLKA Ku-
KAQUATA TOU CUCTAUATOG. TO EKTOVWTIKO PECO gival TPLXOELONG OWAN-
vag :
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... Mieong
nieone

nMAgupa ...
nAeupa

a. JUUMTANPWOOTE TA OVOUATA TWV KUPLWV LEPWV TNG WUKTLKNG EYKATA-
0oTaoNG Tou OgV eival onuelwPEva.

8. 2nuewnoTe Tola eival n MAeUpd XaunAng Kat rota n mAeupda UPYnAng
rieong.

y. Molo xpwua avtioTolXel OTIC CWANVOOELS UYPOU PUKTIKOU HECOU Kal
TIOLO OTLG CWANVWOELG ATUOU ;

6. O YUKING UAG KALMATIOTIKAG £yKATAOTAONG €XEL KvnThpa oxuog 35
PS kal YukTikr 1oxu 28 RT. YTOAOYIOTE TO CUVTEAECTY CUUTIEPLPOPAS
KAl TNV ATOPPUTTOUEVT BEPULKT LOXU.

7. Eva owklako Yuyeio Bpioketal oe €va SwHUATIO BEPUIKOG HOVWUEVO. A-
P)VOUPE avolXTr) Tnv mopTta Tou Yuyeiou, To Yuyeio cuvexilel va Ael-
Toupyel Kal eueiq peUyoupe kal KAeivouue 1o dwuatlo. ‘Otav eMoTPE-
Youpe PETA amd APKETEG WPEG, N Bepuokpacia Tou dwuaTtiou Ba eival
MEYOAUTEPN, UIKPOTEPN 1 iON Pe TN Bepuokpacia Tou eixe To dwUATIO
TIPLV PUYOULE ;
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8. lpokelpévou va yivel undPugn CUPNUKVOUATOG O évav KUKAO WUENg
ME UNXAVIKN CUMTIiEON ATUWV, €XEL TIPOTABEL va yivetal evaAlayr Bep-
MOTNTOG avApeoa oTov UMEPBEPHO atuo Tng £EOd0OU TOU OTOLXEIOU a-
TUOTTIOINONG KAl TO CUUMUKVWHA YUKTIKOU péoou. Na Yuxetal dnAadr
KU GANO, TO UYpO TIoU eEEPXETAL ATIO TO CUUTIUKVWTA artd Tov urépBbep-
Mo atpud €€600u Tou aTpoTiomTr) (0ToV eVOAAAKTN, ZxAua 5.8). MNwg Kpi-
VETE QUTN TN YEBodO umdYuEng ; M

> ATHOMOINTAG

ExkTovwTiKO Méoo

—%

EvaAAdkTng

ZUNTTIECTAG

ZUNTTUKVWTAG

Zxnua 5.8
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WY-H KAI WYKTIKA MEZA

6.2 EZOIIAIZMOZ IOY XPHZIMOIIOIEITAI XTHN WY=H
6.3 MHXANHMATA, ZYZKEYEX KAI EEAPTHMATA WY=HZ
6.4 UYKTIKA PEYZTA

ANAKEPANAIQTH

EPQTHZEIXZ - APAZTHPIOTHTEZ
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¢ BIQKOMENO) 570y 00

Meta ™ dianpayudteuon twv Beuatwy QuToU ToU KepaAaiou, ol Uabnteg
MPETEL va glval o€ Beon :

v

v

N R N

AN

Na avapEpouv ePapuUoyEG TNG YUENG yia UPnNAr, HEON Kal XAUNAN
Bepuokpaocia.

Na avagpepouv Kat va avayvwpiouv Toug KUpldTepoug TUTTOUG Unxa-
VNUATWV KAl CUCKEUWY TOU €EOTTAIOUOU TWV PUKTIKWV £YKATAOTAOE-
wv.

Na 1poodlopifouv Ta TIAEOVEKTAMATA KAl TA PELOVEKTANATA TWV Ola-
QOPWV CUCKEUWV KABWGS Kal TO TIEdI0 EPAPUOYWV TOUG.

Na meptypagpouv TI apxEQ AEITOUPYiag TwV ouvnBIONEVWY EQPTN-
MATWV eVOC PUKTIKOU KUKAMUATOG.

Na ava@épouv TI§ IOLOTNTEG, TIG XPNOELG, TOUG KWOLKOUG aplopouq
KAl T KWOLKA XPWHATA TWV KUPLOTEPWV YUKTIKWV LECWV.

Na e€&nyouv Toug Adyoug Tou odrynoav oTnVv avTIKAaTAoTaoT OpPl-
OMEVWV TIAALOV PUKTIKOV JECWV KAl VA opifouv TIG dladIKasieg Tou
gxouv Beoruotel mpdédoPaTa (CUAAOYT, AVAKUKAWON, avayévvnon)
yla In dlaxeiplon TwV WUKTIKWOV LECWV KATA T CUVTAPNON Kal TI§ &-
TUSLOPBWOELS TWV YUKTIKWOV EYKATAOTACEWV.

Na mpoodlopiouv Ta XAPAKTINELOTIKA TWV YPUKTIKWV PECWV HE TN
BonBela dlaypappdTwy Tieong-evoaATiiag.

Na e&nyouv 10 pOAO Tou Aadlou Aimavong Kal Toug Kivduvoug ard
TV napoucia uypaoiag og €va PUKTIKO KUKAWA.
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6.1 Eioaywyn otnv Yuén

Mropoupe va opicoupe tTnv YUEN wg Tn dnuioupyia kat dlatrnenon xaun-
AWV BEPUOKPACIOV O €va XWPO e OTOXO TN CUVTNPENON TPOPIUWY 1 TNV
eMiTeUEn ouvlnKwyv aveong.

O TeXVIKOG eykataoTacewv YUENG (A WUKTIKOG) eival 0 EEIOIKEUNEVOQ
EMAYYEAUATIOG TIOU KAVEL PEAETEG, EYKATAOTAOEIS, OUVTNPHOEIG KAl T
OKEUEQ PUKTIKWV KAl KAWMATIOTIKOV Unxavnuatwy. Ot Xxwpot Orou 0 YUKTL-
KOG ePapUOlel TIG YVWOELG Kal TIG OEEIOTNTEG TOU, KAAUTITOUV OXEOOV O-
AOUG TOUG TOWEIG TNG OlKOVOoUiag Kal TNG kabnueplvAig Cwng :

o H cuvthpnon Tpogipwv eivar o kAt eEoxnVv XwPog PAPUOYAG TNG
YuU&ng. Ekatopuupla tévol TpoPipwy dlatnpouvTal o€ YUKTIKOUG Ba-
AQuoug, O OWKIaKA Yuyeia 1 peTapEpovTal Pe QopTnyd-Yuyeia,
nAoia-Puyeia K.T.A. ZTn cuvtnpnon Tpopiuwyv Ba avagpepbouue ava-
AUTIKOTEPA OTO KegpaAato 8.

o [a TNV mapaokeur] aAAd Kal Tn ouvTriENoN PApPUAKWY arattouvTal
OUYKEKpPLUEVEG Bepuokpaoieg. Ot Tpareleq aipatog TwV VOOOKOUEL-
wv xpetalovtat YUen.

o HAekTpovikd unxavAauata kat épyava akplBeiag mpemel va Bpioko-
VTAL O XWPOUG E CUYKEKPLUEVEG BEPOKPATieq. AKOUA, OTNV UPa-
vToupyia, otn xaptoBlopnxavia, otnv apaywyn Karvou sival ana-
PAITNTO VA ETIKPATOUV EIBIKEG KALMATOAOYIKEG CUVONKEG.

e O enayyeApatikoi xwpeol, onwg aibBouceq ypapeiwv, Eevodoxeiwy,
KATAOTNUATWY AAAG Kal IOIWTIKOL XWPOoL, OTIWG SWHATIA KATOLKIWY,
KAlatiCovTal pe Baon TG apxEQ TG YUEng.

‘Onwg gaivetal arod ta napandvw aAAd Kal ard TNV eKTEVR avArTuén
TWV EQAPUOYWV NG YUENG mou £ylve oto KepdAaiwo 1 ( mapaypagog 1.4),
0 POAOG TOU WUKTIKOU OTNV OLKOVOLKY) Kal KOWWVLIKY Cwr| gival wbaitepa
ONMavTIKOG. Onwe avagepbnke oe €va OlEBVEG OuveEDpPLo yia TNV YUEN
«Xelpoupyouue OAo To Xpovo, xapn otnv Yu&n. Exouue yewpylka mpolo-
vTa 0Ao 10 Xpovo, xdpn otnv Yuén. Auth T OTIyun, ol YuKTikol 8aAauot
elval yeuarol aro ekatouuupla TOVouG TPOPIUWY. SKEPTEITE TL EXEL va Yi-
VEL, av oTauatioel n Yuén !»

Avahoya pe TN Beppokpacia 1ou €Xoupe OTov WUXOUEVO XWPO, Ol -
QappoyEéS TNG YUENG katatdooovTal oTnyV PAgn o TPEIG KATNYOpPIEG, TIC
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EPAPUOYEG UPNADV, HECWV KAl XAMNA®V OEPHOKPACIQV.

Aev umndpxel MARNPNG CUMPWVia yia ta 6pla avaueoa OTIC KAaTnyopieg
TIOU TIPOAVAPEPAUE. ZUVHBWG OUWG XAPAKTNPICOUNE WG WUKTIKEG EPAPUO-
Y€G UPNAV BEPUOKPACIWV EKEIVEG, OTIC OTI0IEG N BEPUOKPATIA TOU XWPEOU
Tou Yuxoupe eival mavw arod 4 °C. EpapuoyEg HECWV BEPUOKPACIWV Xa-
paktnpifovTal ekeiveg, OTIG oroieg n BepuoKpacia Tou PuxOUEVOU XWPOU
eival katw arod 4 °C aAAG rmavw aro tn Bepuokpacia Orou To vePO TwV Tie-
PLOOCOTEPWV TPOPIUWY YiveTal Tdyog (wg 6plo cuvnBweg Bewpeital To —2
°C). Epappuoyeg xapnAwv Beplokpaclv Xapaktnpifovtal ekeiveg, OTIG O-
roieg n Beppokpacia Tou Puxoduevou Xwpou eival katw arnd —2 °C. Miwa e-
YKataotaon dlathpnong KAateWuypeEvVwY, yla TIapddelyua, eival e@apuoyn
XAUNA®V BEPUOKPACIWYV, EVM Ul PUKTIKA €YKATAOTAOT YlA Tn CUVTAENON
AOUAOUBIWV gival ePappoyr] uPnAwv Beppokpaol®v. TENOG, Hla eykata-
oTaon SlATAPNONG TPOPIMWY Yia Alyeg pEpeg (OTnV «PuUgn») eival epapuo-
YA MECWV BEPUOKPACLWV.

6.1 E&omAioudg mou xpnoiuoroicital otnv Yu&n

O e€onAlouog 1ou Xpnotuortoleital otnv YUen reptAaupBavel :

A. HUNXavhuOTa KAl CUCKEUEG TWV YUKTIKQOV EYKATAOTACEWV (OUTTLE-
OTEQ, ATHOTIOINTEG, CUUTTUKVWTEG, EKTOVWTIKA HECA, OUOKEUEG Kal
€EQPTAUATA AUTOPATIONOU Kal EAEYXOU TNG WUKTIKAG €YKATAOTO-

ong).

B. epyaAeia kal CUOKEUEG TIOU XPNOLUOTIOLEL O TEXVIKOG YUENG Yla va
£YKATAOTNOEL, VO CUVTNPAOEL 1] va TIAPAKOAOUBROEL TN AstToupyia
MlaG YUKTIKNG £YKATAOTAONG.

Me Ta unxavAiuaTa Kal TI§ CUOKEUEG TNG KaTtnyopiag A 6a acxoAnBouue
OTnV eMOUeVN IAPAYPAPO. Ta epYAAEia KAl Ol CUCKEUEG TNG KAtnyopiag B
neplhaupBavouy :

o EpyaAeia yevikng xpriong (kKAedld dlapopwyv Katnyoplwv, WaAidia,
nevoeg, KatoaBidla, cuokeun 0§uyovou-aceTIAIVING K.T.A.).

o EOIKA epyaleia KAl CUOKEUEG YA TIG WUKTIKEG £yKATAOTACELG, O-
WG TA JavoueTpa mou yvwpioaue otnv § 2.7 (Ewkdéveg 2.1, 2.2 kal
2.3), ouckeUugg Kal epyaleia yia n dapoppwon (Ewk. 6.1) kat Kormn
XaAkoowAnvwv (ELk. 6.2), avtAieg kevou (Eik. 6.3) ywa tn dnuioupyia
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KEVOU OTO WUKTIKO KUKAwpQ, Ou-
OKEUEG Yla TN CUAAOYN Kal avaKu-
KAWON TWV WYUKTIKQOV PEOWV, E-
TENTIKA 6pyava (EK. 6.4) K..T.A. ©a
YVwpioeTe e KABe AerTopépela Tn
XPHon Kal Aeltoupyia autwv Twv
EPYAAEiwV KAl CUCKEUWV OTO EPYQA-
OTNPLO TOU paBnuarog Eykaraord-
oelg Wuéng.

Eikéva 6.2 Epyalegio kornG cwAnvwyv (OwAnvokomntng).

2mv gikova de&ld, CwAnvoKorTnNG og xpnon

Eikéva 6.3 AvtAia kevou

Eikéva 6.4 Aurtepoustpo
TUMoU «TOolurtida»
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6.3 Mnxavhiuara, oUOKeUEG Kal eEapTnuara Yuéng

2TV nmapdypa@o auTr) Ba JEAETACOUUE TA UNXAVAUATA KAl TIG OUCKEUEQ
TIOU XPNOLUOTIOOUVTAL OTA TECOEPA BACIKA PMEPN TOU WUKTIKOU KUKAOU, Ka-
BWG Kal TIC PUBULOTIKES SLATAEELG KAl TA BonBNTIKA €EQPTAMATA TWV YUKTL-
KoV eykaTaoTaocewyv. MNvwpifoupe nOn and tnv evacxoAnon Uag Pe Tov
WUKTIKO KUKAO (KepdAalo 5) To poAo KabBevog amod Ta Kupla Uepn Jag Yu-
KTIKNG £YKATAOTAONG (ATHOTOWNTNG, OUUTIILEOTNG, CUMTIUKVWTNG, EKTOVWTL-
K6 PECO). ESw Ba yvwpiooupe Toug KUPLOUG TUTIOUG TWV UNXAVNUATWV Kal
TWV OUCKEUWMV TIOU XPNOoLLoTiolouvTal OTIG SLlApope PUKTIKEG EYKATAOTA-
oelg. Aev uropoupe BEPRala va KaAUPouue 6A0 TO pACUA TWV UNXAVNHA-
TWV KAl TWV CUCKEUMV TIOU KUKAOPOpPOoUV. KATL TETOLO €ival aduvaTto aAAd
Kal TEPa arod Toug OTOXOUG autou Tou gyxelptdiou. O vEOQ TEXVIKOG TIoU
Ba ByelL oTnv ayopd epyaciag mpémel va propei va padaivel yla ta dlagpo-
PA UNXAVAUATA KAl TIG CUOKEUEG TIOU KUKAOQOPOUV, MEAETWVTAG EVNME-
PWTIKA PUAAGBIa (prospectus) dlapopwv eTalpel®v. MNMpokettal yia pia ola-
Olkaoia mou 3¢ oTAUATA TMOTE OTn JIAPKELA TNG EMAYYEAUATIKNAG OTAdLO-
OpOoMiag evdg TEXVIKOU, DLOTL APEVOG N ayopd TIapEXEL TIANBWPEA TETOLWYV
TIPOLOVTWY APETEPOU JLOTL TIAPAYOVTAL CUVEX®MG VEA TIOU AVTIKABIOTOUV O€
TIOAAEGQ TIEPTTWOELG Ta TIaAALdTEPA.

6.3.1 ATgomoIinTAg

O atpomnointhg (Mou Tov cuvavtaue, OMwg £Xoupe avagépel kat oto A’
Mépog Tou BIBAiou, KAl PE TA OVOUATA OTOIXEIO aTgomoinong, YUKTIKO
oTolxeio, €EEATPIOTAG) £ival | CUCKEUN e TNV ornoia agpalpeital BepuotnTa
ard 10 YPuxouevo TepBaAAAov. H BepudtnTa autn peTadideTal oTn Ouveé-
XElA OTO YUKTIKO UECO, TO OTI0i0 AAAAlEL pAon Kal yiveTal aTHog. H aAAa-
Y @AoNG OTOV ATUOTIOINTA YiveTal YEVIKA 0 XaunAr Beppokpacia. H rie-
On Tou YUKTIKOU PECOU eival €TiONG XAUNAN (0 atuorontig PpiokeTal
oThV MAEUPpA XaunAnQg mmieong g eykataotaong).

Me v 6po «TePIBAAAOV>», TIOU XPTOLUOTIOICAE TIPONYOUUEVWG, EVVO-
oupEe ouvRBWG TOV a€PA KATOLOU XWPOU, O oTtoiog KALuatileTal 1) PuxeTal.
Mropei Ouwg va eival kat uypod auTo tou Yuxetal. Autd To cuvavToUue oE
TIOAAEQ EYKATAOTAOELG, OTIWG :

e OTAV PUXOULE YAAQ, XUMOUG, AVAYUKTIKA OTN Blopnxavia Tpopiuwy.
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e OTAV XPNOLUOTIOOUUE €VBIAMECSO PEUCTO OTNV WUEN TLX. TO VEPO
TIou YPUXETAL OTNV KEVTPLKY £YKATAOTAON KAILMATIOUOU YIA VA «UETA-
PEPEL» OTN ouvéxela TNV YUEN OTOUG KAATICOMEVOUG XWPOoUG. 3’
AUTA TNV Katnyopia €xouue kat TNV AApn (aAatiopévo vepd), n o-
Toia «UETAPEPEL» TNV YUEN Ot dLAPOPEG £YKATACTACELG, OTIWG OTA
nayoroleia.

2Uppwva Pe Ta maparndvew, To PEUCTO TIOU WUXETAL XOPAKTNPIZEL TIQ

OU0 peYAAEG KATNyopieg TwV oTolxElwv atuoroinong, dnAadn :

e Ta oTOLXElIQ YUENG agpa Kal

e TO OTOLXEIO YUENG UYPWV.

Zroixeia arporroinong yia Yo&n agpa

270 ZXAua 6.1 ¢aiveTal €va oTolxeio atporoinong ya Yuén agpa. Onwg
BAETIOUNE, £XEL CWANVWOELG PECA OTIG OTIOIEG KUKAOPOPEL TO YPUKTIKO E-
00 Kal p€pel TepUYLa WOTE va eival o HeYAAn n erupavela cuvailAayng
E TOV a€pPA TIOU TO TIEPIBAAAEL.

2xnua 6.1 Atuorrointg Wuéng agpa. A : owAnvwoeig B : ntepuyla

270 ZxNUa 6.2 gaivetal €vag AAAoG TUMOG YUKTIKOU oTtolxeiou. Ovoua-
CeTal TUMOU TMAGKAG. AroteAeital arnd duo eAdopata (MAAKeg) Tou Tpeoa-
povTal Katd TPOMo wWOoTe va dnuoupyouvTal PETAEU TOUG AUAdKLa Yia TN
0iodo ToUu YUKTIKOU peoou. O TUMOG auTog Xpenoldoroleital oAU ouxva
OTA OWKIOKA Yuyeia.



WyY=H KAl WYKTIKA MESA 147

Zxnua 6.2 Atuoriointnig aro npeoaplougva eAaouata (MAAkeg)

‘Otav ta oToleia atpornoinong ya Yuén agpa dev £XOUV aveULOTHPA O-
voualovTal pUOIKAG KUKAopopiag agpa. Ta oTolxeia PUOIKAG KUKAOPO-
plag agpa xPNOLLOTIOIoUVTAL OUVNBWEG OE UKPEG EYKATAOTACELG, BiwG O-
Tav pag evolapEPEL va EXOUUE UPNAT OXETIKY uypacia oTtov YUKTIKO Ba-
AQuo, ywa va pnv apuypaivovtal Ta rpoLovra. TormoBetouvTal MAvIoTe 0TO
EMAVW UEPOC TWV YUYEIWV 1) TWV PUKTIKOV BAAGUWY Yia Toug Adyoug Tou
avapepape oto Kepahawo 2 (BA. § 2.6 kat 2x.2.6).

Yridpxouv OuwG Kal otolxeia atpornoinong BeBiaocpévng (1) eEavaykacué-
vng) KUKAopopiag agpa (ue aveulotnpa). Eva 1€tolo otolxeio atporoin-
ong BAEnoupe otnv Elkdva 6.5:

Eikéva 6.5 toixeio atuoroinong BeBlacuevns KUKAopopiag agpa

Eidape nwg untdpxouv dUo KATNYOPIEG ATHOTIOINTWY WUENG agpa : oL a-
TUOTIOINTEG PUCLKNG KUKAOPOPIAG Kat oL aTporomTES Beplacuevng (1 e&a-
VAYKAOUEVNG) KUKAOpOpIag aépa.

LMpooniabriote va kavete uia oUykplon avaueoa otoug¢ dU0 autoug
TUIMOUG ATUOTIOINTWY, KATAYPAPOVTACG TA UEIOVEKTNUATA KAl TA MAEO-
vekTruara tou kabe turou.M
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2tnv Ewkova 4.1 (KepdAato 4) eidaue €va OIMAG KEKALLEVO OTOLXEIO Q-
TUOTTIOINONG MIAG AUTOVOUNG KAILATIOTIKAG povadag. To oTolxeio autd ou-
vodeUeTAL Ao pia AEKAVN OTO KATW HEPOG, N oroia ovopdletal Aekavn
oUNTUKVAHaToGg. Nvwpifoupe OTL Ta OTolXEla aTporoinong uypaivovtal
oTnv eEWTEPIKN TOUG eTLPAveELd. AUTO oPeileTal oTnV Napoucia udpaTuwv
OToV aépa Tou BaAduou, Eva HEPOG amd TOUG OT0IOUG CUMTTUKVMVETAL Ka-
Bg EpxeTal o eMAPN Ue TNV KpUa EMIPAVELA TOU OTOLXEIOU ATUOTIOINONG.
‘Etol Aowmrdv, TOUAAXIOTOV Ol PeCAlEQ Kal PMEYAAEGQ YUKTIKEG £YKATAOTA-
oelg, ouvodeuovtal arnd cUoTNUa armooTPAYYLONG WOTE VA ArMOoUaKpPUVOo-
VTAl TA CUMIUKVOPATA VEPOU.

Zroixeia arporoinong yia Yogn uypav

2tV Eikéva 6.6 ¢aivetal éva otolxeio atporoinong yia Yuén vepou. Mpod-
KelTal yla éva oTolxeio ENpRg eKTOVWONG. 2Ta oTolxeia Enpng eKTdvwong
TO YUKTIKO HECO KUKAOQOpPEL uEca oe owAnveg. Amnd To onueio Tou OToL-
X€lou O1ouU OAOKANPWVETAL 1 ATHOTIOMON Kal TEPA, TO OTOoLXElO eival oTe-

YVO (§np0).

Eikéva 6.6 Atuoriointric Enpng eKTovwong

2Ta oTolxeia autd, To Puxopevo vepd KUKAopopel €Ew amd Toug CWATN-
VEG TOU YUKTIKOU. 2TnV TIAvw TIAEUPA TOU atporowntr g Ewkovag 6.6 dua-
Kpivoupe tnv €icodo (aplotepd) kat Tnv £€0d0 (de&la) Tou vepou.

Yridpxouv Kal oTolxeia atuoroinong yia Yuén uypwy mou €Xouv dlapo-
PETIKA apxn Aettoupyiag. 2ta oTtoixeia unepxeidiong (flooded) To YUKTIKO
MECO aTpoToleiTal OTNV eEWTEPLKY ETILPAVELQ CWARVWY, LECA OTOUG OTIOi-
0OUG KUKAOPOpPEL TO vePO.

MeAeTVTAG EVTUTA YA ATHOTIOINTEG WUENG uypwv Ba CuvavTHOOUUE
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TOV OpO oToIXEio aTporoinong ameubeiag ektovwong. O 6pog autog on-
paivel OTL To oTolxeio Yuxel areubeiag To XWPO 1) TO TIPOLOV ToU ETIIBUOU-
pe va YuEoupue, XwpIig TNV mMapeUPoAr evOlAUeCOU WUKTIKOU UEOOU. AVTi-
oTolxa, O0Tav To oTolXeio atuoroinong YPuxel evolAUECO YUKTIKO HECO, TO
ortoio oTn ouvéxela PYUXEL TO XWPO 1 TO TIPOLOV, TOTE UAAQUE YA OTOIXEIO
€upeong ekTovwong. Eva otolxeio ameubeiag ektoOvwong uropei va eivail
eite Enpod eite unepxeillong.

Amonaywon Twv atuomoIinTwv

Katd tn Aettoupyia TwV PUKTIKOV €YKATAOTACEWV TIapoucladeTal ouxva
TO TIPOPBANUA TOU OXNUATIOMOU TIAYOU TIAVW OTO OTOLXEIO aTtporoinong aA-
AQ, OPLOUEVEG (POPEG, KAl OE ETIPAVELES TOU YUKTIKOU BaAdpou. O nidyog
AUTOG TIPOEPXETAL ATd TOUG USPATHOUG TOU agpa Tou BaAduou. Autoi, Ad-
YW TNG XApNANG BeppoKpaciag Tou ETIKPATEL OTNV ETILPAVELA TOU OTOLXEL-
ou atportoinong, uyporotouvtal. ‘Otav paAlota n BepUoKpacia Tou aTuo-
ot eival kadtw ard 0 °C, n uypacia ou BpiokeTal MAVW TOU LETATPETIE-
TalL o€ mayo.

U Tt mpoBAnua dnuioupyei n napoucia Mayou oTnv £MPAVELQ ToU a-
TuoromnTy ;
H mapouocia ndyou otnv ermpavela Tou aTUOTIOmTr dnuioupyel ta €ENG
poBARaTa :

o O mndyog onuloupyei Bepputkr) pévwon kat eurodifel ™ PeTAdOO0N
BepudTNTAg AMd TOV A€PA TPOG TNV Kpua PETAAAKN erupavela. Oco
au€aveTal To OTPWHA TOU TIAYou, TOOO XELPOoTEPEUEL 1 KATAOTAON.
Me dAANa AdyLa, TEEPTEL 1 PUKTIKY artddoon NG EYKATACTAONG.

e AMO TO OXNUATIONO PEYAAWV TIOCOTHTWV TIAYOU TIPOKAAOUVTAL HUn-
XAVIKEG BAGBEG KAl TIAPAUOPPWOELS TWV CWANVWYV 1) TWV TITEPUYIWV.

MNa va avtetwrmoTel 1o MPORANUA auTo, eival anapaitnTo va yivetal
TOKTIKG amomdywon (améPugn) Twv OToLXEiWV ATUOMOoINoNG.

MéBodol amrorrdywong

O1 o ouvnBlopéveg nEBodoL arondywong eivat oL €ENG :

e E NAEKTPIKEG AVTIOTACELQ
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e |UE AVAUOVA
e |E KATALOVIOUO VEPOU
e lE PETAYWYT BEPUOU ATHOU

270 oUOTNUA AroTaywong HE NAEKTPIKEG AVTIOTACEIG, TIAVW OTOV £EQ-
TULOTA OTEPEWVOVTAL BEPUAVTIKA OTOLXEla (NAEKTPIKEG AVTIOTACELS TIOU
TpopodoTouvTal ue peuua). To KUKAwUa dlappeeTal and NAEKTPIKO pelua
otav doB¢ei evtoAn yia arondywon. O nayog {eotaiveTal kat EEKOAAA arnd
Tov €€aTuoT. Ta KoPpATia TAyou Kal To vepd TIoU TIPOEPXETAL Ao TO
AlWOLUO TOU TIAYyOoU ArmoMaKpUVOVTaAL CUVHBWS HECW €VOG CUCTNUATOG ATTo-
oTpAayyLong.

Arondywon ME avapovi onuaivel 6TL madel n AEIToUPYia TOU CUMTILECTN
kaL 0 €EATUIOTAG apriveTal va (eotabel amd Tov atpuoopalpikod agpa (n
népta Tou BaAduou rapauével avolxtn). Exel To pelovéKTnua 0TL kabuoTte-
pei Kal erunAgov, padi pe tov eEATULOTN, BeppaivovTal Kal Ta rpotdvta mou
BpiokovTal péoca otov PUKTIKO BAAauo. Na toug Adyoug autoug, EPAPUO-
CeTal HOVO OE TIOAU ULKPEG LOVADEG.

270 oUCTNUA JE KaTaloviono vepoU, 6Tav doBei ) evTOAN yla aronayw-
on, Yekdletat vepd arod To navw PEPOG Tou eEATULOTH. Me Tov Tporo autd
METAOIOETAL BEPUOTNTA OTOV TIAYO O OT0i0g, KABWG feoTaiveTal, AMTOKOA-
Adtat arnd Tov eEATULOTA KAl ATIOPAKPUVETAL HECW CUCTAHATOG Aropporn§
(arootpayylong) arod Tov YUKTIKO BaAauo. MOALG TeAElDOEL O YEKATUOG,
TO VEPO TIPETIEL VA ATTIOUAKPUVBEL amd TIG CWANVWOELG TOU CUCTHIATOG Q-
romnéaywong mou PBpiokovtal pEca oTov PUKTIKO BAAapo, SIOTL 6Tav emava-
AELTOUPYROEL N povada, uttdpxel Kivduvog va Maymoel.

270 oUCTNUA ME METAYWYR OepHoU aTHoU, UrEPBEPUOG ATUOG amd TNV
€€0d0 TOu ouprieoTn petayetat (pEpvetal) otnv €(00d0 Tou €EATUOTN.
Me Tov TPOTO auTO oL CWANVEG ToU eEATUIOTH BepuaivovTal EOWTEPIKA, TO
HMEPOG TOU TIAYOU TIOU gival Og EMAPH UE TO CWANVA UYPOTIOLEITAL KAl £TOL
0 Tayog EeKOANG ard Toug OWANVEG TOU €EATUIOTH. TO cUOTNUA AUTO TIAE-
OVEKTEL 0€ OXEON e TA AAAQ CUCTHMATA OTO OTL KATA TN SLApPKeLd Tou O
XpeladeTal va oTauaTtnoel n AelToupyia Tou aveulotinpa tTou e€atuot. H
Bépuavon yivetal arnd 10 ECWTEPIKO TOU OWANVQA, OTOTE deV UTIAPXEL Kiv-
OuUVOoG va Petagepbei, otn dldpKela NG arornaywong, Bepuodtnta oto 8a-
Aapo. Emiong n amonaywon, e To oUoTNUa auTo, eival o cUVTOWN (OUvA-
Bweg apkouv 5 €¢wg 10 min) 2to 2xAua 6.3 BAEMouuEe €va TETOLO oUOTNUA
anoYugng.
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AtporoinTg

ZWANvoedng
BaABida
avolxTn

Tpixoedng
CWANvag

2WARVOG HETAYWYNG
Beppou atuou

2UUTILECTAG

ZuurIUKvar']Q —— ’

Zxnua 6.3 ArioYuén e uetaywyn Bepuou atuou

O atuoég odnyeital oTov €EQATULOTY HEOW EVOG CWANVA TIOU CUVOEEL TNV
€E000 TOU OUNTILEOTH PE TNV €i0000 ToU €EATULOTA. MLa NAEKTPOUAYVNTIK
BaABida (owAnvoeldng BaABida) eAEyxel Tn SlEAeUON ToU UTEPBEPUOU a-
THoU. H BaABida autn avoiyel pévo otav evepyorioleital To ocUuoTnua arno-
Yuéng.

To MELOVEKTNUA TOU TIAPATIAVW CUCTHMATOG eival OTL KaBWG o utEpBep-
MOG aTuog Tepva Péoa and TiG CWANVAOOELG TOU eEATULOTA PUXETAL KaL Eva
MEPOG TOUu uyporoleital. ‘Etol eivat uBavo va €xoupe €moTpoPr) uypou
WUKTIKOU OTO CUMTILEDTT, TIPAYUa averibuunto. MNpémnel ooy, oto ouotn-
Ma auto Tng andyuéng, va mnaipvovtal Ta anapaitnta YETpa (r.x. 8Epuav-
Oon Tou aTtpou oTnv avappoenon ) WOoTe va un GTavel uypo YUKTIKO OTO
CUTILEOTH.

6.3.2 ZupmeoThg
‘Onwg éxoupe tovioel ota Kepdhaia 4 kat 5, o cuprieotng iapéxel m Ou-

vatodTNTA va CUMTUKVWOEL O aTUOG TOU YUKTIKOU PHECOU 0 Bepuokpacia u-
PYnAdTEPN amd Tn Beppokpacia tou TepBAAAovTog. EToL meTuxaiveTal n
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Xpnouoroinon g idlag nadlag YUKTIKOU TIOAAEG POopEG. Av TO Uypd Yu-
KTIKO UECO PETATPEMOTAV OE ATUO PECA OTOV ATHOTIOINTH KAl 0T CUVEXELQ
dlackopriuotav otnv atuécealpa, Ba eixaue 1o idlo PUKTIKO aroTEAEoUA
aAAd Ba xpelalopacTtav vea MoooTNTa YUKTIKOU KABE (popda yia va MeTU-
XOUpE YUEN.

O ocuprieotng ival pia avtAia atuou. AmokaAeital ouxva n kapdia tng
YPUKTIKAG eyKaTtdoTaong. KaAurtel tn dlagpopd riieong avaueoa otny uyn-
A Kal TN XaunAn MAEUPA TOU KUKAOU KABMG Kal TIG ATIWAELES THiEONG OTIQ
OWANVWOELG Kal Ta eEAPTAUATA TOU YPUKTIKOU KUKAOU.

Zxéon Zupmieong 1) Adyog Zupmieong evOG CUUTIIECTH O [IA PUKTIKY
£YKATAOTAON OVOouAdeTal To TMAIKO TG Tieong KatdbAlng mpog Tnv Tiie-
on avappdenong.

CR= P (6.1)
av.

21n 2x€éon (6.1), CR eival o Adyoqg cuunieong kat Pkat, Pav oL amméAu-
TEQ MECEIG KATABALYNG KAL AVOPPOPNONG AVTIoTOLXA.

O Aoyog Zupuriieong oxeTtiCetal oTevA e TNV arndédoon Tou
oupuriteotn. ‘Otav 0 Adyog cuurieong JEYAAWVEL, 1) artddoon
TOU CUUTILEDTY] UIKPAIVEL KAl AVTIOTPOPWG.

LlYroAoyioTe Tn 0X£0n oUUMIEONG OE £€va CUUMIECTH OTOV OTIoIo 1) Tig-
on avappoenong uetpnénke 0,8 bar kat n riicon katabAwyncg 9,5 bar.

MeTaTpEMOUNE TIG TIECELG OE ATOAUTEG, TIPOCBETOVTAG OTIC UAVOUETPL-
KEG TIMEG TNV ATUOOPALPIKA Tiieon. AG Bewpriooupe OTL N ATPOOCQALPLKT
riieon eival 1 atm (=1,013 bar).

P = 8,6 + 1,013 = 9,613 bar
P,,=08+1,013=1,813 bar

2UMPwva Je TN oxeon 6.1, Ba €Xoupe :

P 9,61 bar
_ KAT. _ Y% _
CR= P ~1,681bar "

av.

53

Avdaloya pe Tov TpOTO AEITOUPYIAG TOUG, Ol CUMTIECTEG XwpidovTal oe
5 katnyopieg : Toug eUPOAOPOPOUG, TOUG PUYOKEVTPLKOUG, TOUG CUMTILE-
OTEQ TUTOU TUUTIAVOU, TOUG KOXALOMOP®OUG Kal TOUG OTielpoeldeiq (Turou
Scroll).
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Ot epBoAopopol (R MaAIVEPOUIKOi) CUUTILECTEG €XOUV CUOTNHA dlwOoTh-
pa-euBOAOU pEoa oe evav KUAWVOPO (ZxAua 6.4). To eupoAlo TaAvdpopel
EAKOVTAG AEPLO amod Tn YPApUr avappdpnong OToV MPWTO XPOVO Kal KaTa-
BABovVTAG TO TIPOG TO CUUTUKVWTY) OTO OEUTEPO XPOVO.

‘E€0d0q atpou

Eioodog atpou P0G CUUMUKVWTA

anod ™ Ypauun . . ,
. BaABida / BaABida eEaywyng
avappo! .
ppopnons \§ \ / ;/ eEaywyg Y N Enipos x@po
- — e
N . ~—Avw
/ EBoAo Nekpd
KuAwvdpog || BaABida ®) 2npeio
£l0aYWYNQ ’
o
TMAAWVOPOUNONG )
TOU EUBOAOU o 2nueio [] Atpoc xauning rieong
Ll |:| ATOG uPnANg Tiieong
A B

Zxnua 6.4 NaAivopoulkog ouurieotng A: oaon sloaywyng B: ¢don eEaywyng

OL QUYOKEVTPIKOI CUUTILEOTEG €XOUV OTPOYEiO PHEoa O &va otabepd
OTIELPOELOEG KEAUPOG. To oTpoPeio (ZXAUA 6.5) MeploTPEPETAL UE UEYAAN
TaXUTNTA KAl TTapacupeL TOV ATUO OE TIEPLOTPOPLKY Kivnorn. AUuTOg, OTn Ou-
VEXELQ, OONYEITAL OTO OTIEPOEIOEG KEAUPOG KAl OTO CWARvVA KATABAWNG.
XpnoluorolouvTal og cuoThUata HeYAANG Loxuog, 1Biwg 6Tav aratrouvral
HEYAAEG TIapOoXEG. ‘OTav OUWG O arnattoupevog AOYog cudrieong eivatl ue-
YAAOG, TIPOTIMWVTAL ELBOAOPOPOL CUUTILECTEG.

E€avywyn

J

f
Iy

Elcaywyn

2XRMa 6.5 2Tpopeio PUYOKEVTPIKOU CUUTILEDTN
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Ot oupreoTég TUMOU TUMTAvou (rotary), Toug omnoioug Ba cuvavinoou-
LE OTO EUMOPLO KAL UE TO OVOUQA TIEPICTPOPIKOI, EXOUV OALCOBaivouoeg BaA-
Bideg (oL omoieg AéyovTal Adueg 11 oUPTEG) TIOU SlaXwpifouv TNV avappo-
onon ard v katabAwpn. Eival BeTikou ekTomioparog, dnAadn maipvouv
Mla TTooOTNTA ATUOU, T CUMPIIECOUV Kal TNV €KTOriouv TPOG TO CUMTU-
KVWTY (BETIKOU EKTOTHOUATOG €ival Kal Ol TIAALVOPOULKOL CUUTILECTEG, EVM
Ol PUYOKEVTPLKOi Oev gival). Ol CUPTEOTEG TUTIOU TUUMAVOU (PEPOUV OUVA-
Bwg €va OpoUEA TIOU TIEPIOTPEPETAL EKKEVIPA PECA O €vav KUALVOPO
(2xAua 6.6). OL oAloBaivouoeg BaABideg eival OTEPEWUEVEG OTO ToiXwua
TOU KUAiVOpou. KaBwg o poTopag TEPIOTPEPETAL, O OLATIBEUEVOG XDPOG
yla ToV atud Tou YUKTIKOU YiveTal 6A0 kal PIKpOTEPOG. ETol 0 atuog ou-
priedeTal, OTAveL TNV Tieon TNG UYNANG TMAEUPAG TOU WUKTIKOU KUKAOU Kal
odnyeitat oTn YpPAauun KatdbAwWng mpog TO CUMMUKVWTH. XPnOoLULoTIolou-
VTAlL O€ PHOVABEG ULKPNG LOXUOG, OTIWG KALLATIOTIKA dWUATIOU, OIKIOKA Yu-
veila Kal JKpA KEVTPLIKA CUCTAMATA KALUATIOMOU.

ATLOG UPNARG Tieong K&AUPOG
KatdbAauwn

D ATUOG XaunAng mieong KUAwvdpog

‘Ekkevtpo

2TpoPEag
(PoTopag)

A&ovag Tou ZTpoPEa

Avappoepnon
2xnua 6.6 >uuriieotnG TUTOU TUUMAVOU (apxn AetToupyiag)

Eikéva 6.7 Suurmeotng TUMOU TUUMAvoU (rotary) o€ Toun
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Ot KOXAIOHOPPOI CUUTILECTEG eival kAl autoi BeTIkoU ekTomiopatog. Ta
Baoka Toug pEpn eival duo ouvepyalopevol eAKOELDEIG dpouelq (ZxAua
6.7) kaL éva KEAUPOG e BUpEG avappoPnong kat KatabAwpng. Kataokeua-
oTnKav apyoétepa ard Toug AAAOUG TUTIOUG CUUTIEOTWY, AAAA kepPdiCouv
ouvexwsg €0agog Xdapn otnv amAOTNTA Kal TNV TaxUutnTd Toug. Aev avTl-
peTwriCouv TPORANUA av PTACOUV OTAYOVEG UYPOU YUKTIKOU ECOU OTO
CUMTLEOTA. Eival KaATAAANAOL KAl YIA EPAPPOYEG XAUNADV BEPUOKPACLDV.

ATUOG TTou cupriedeTal

Zxnua 6.7 Apxn Aettoupyiag KOXALOLOPPOU CUUTIEDTH

O1 oneipoeideiq ocuurieoteg (turtou Scroll) anoteAouvTtal arnod dUo orel-
poeldr) eAatnpla (oTeipeq) MPOCAPUOCHEVA TO €va PECA OTO AAAO (ZXNua
6.8). H wa amnd 1ig oneipeq eival otabepr|, evw 1n AAAN Kiveital €kkevipa

E€aywyn

Oupa
egaywyng

&aywyﬁ

>1abepn

K .
0]'[8[[:)0. LVOUMEVN

oreipa

Zxnua 6.8 Apxn Aettoupyiag orelpoeldouG CUUTIEDTH
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pEoa otn otabepn. ETol, dnuioupyouvTtal BUAAKEG LECA OTOUG OToioug &-
YKAWBIleTal 0 aTudC TOU YUKTIKOU HEOOU, CUMTILECETAL KAl odnyeiTal rmpog
TO KEVTPO TwV dUO OTElpWYV, OToU gival 1 €£000G TIPOC TO CUMTIUKVWTT. Ot
OTIELPOEIOEIG OUUTILECTEG OUVAVTOVTAL KUPIWG 08 HOVADEG KALUATIONOU Hi-
KPNAG KAl LEONG LOXUOG.

Eikéva 6.8 2mcipoeldr¢ CUUMIEOTHG OE TOUN

Mwa GAANn SLAKpLoN TWV CUUTIECTOV eival avaloya HE Tov TPOTO TTOU
TMaipvouv Kivnon Kal To mOc0 TPOCITO gival TO EOCWTEPIKO TOUug. ALaKpi-
VOUWE AOLMOV TOUG EPUNTIKOUG CUMTILECTEG, TOUG TMULEPUNTIKOUG KAl TOUG
avouyTtoug.

2TOUG EPMUNTIKOUG 1) KAELOTOU TUTIOU CUUTILEOTEG, O CUMTILECTNG KAL O N-
AekTpoKvnThpag Bpiokovtal oto 0o oteyavo kéEAuPog (Eik.6.9). Stoug
CUWTILECTEG AUTOUG N TiIBavotnTa dlappong WUKTIKOU LECOU TIPOG TO TIEPL-
BaAAov eival eAdxiotn. Emiong €xouv, oe oxéon ue Toug AAAOUG TUTIOUG,
MIKPOTEPO OYKO Kal BAPOG, HIKPOTEPO KOOTOG KAl UIKPOTEPO BOpUBO Kal
Kpadaououg katd mn Aettoupyia Touqg. To PeElOVEKTNUA TOUG eival OTL KABe
EOWTEPIKOG EAEYXOG eival aduvaTtog. MNa va emdlopbwbei karowa BAGRN,
Ba npénel va korel To HETAAALKO TEPIBANUA TOU CupTeoTn. ‘Ouwg, To KO-
OTOG AUTAG TNG epyaciag ouxvd Eemepvda TO KOOTOG AVTIKATAOTAONG.
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Eixkoéva 6.9 Epuntikog ouurieotng

2TOUG NMIEPMNTIKOUG 1] NUIKAELOTOU TUTIOU CUMTILECTEG, O NAEKTPOKLVN-
TAPAG eival TOTTOBETNUEVOG OE EBIKO XWPO, O OToiog BpiokeTal péoa oTo
XUTO owpa mou TeptBAAAel nAekTpokwvntrpa kat cuprieotn (Ewk. 6.10). H
TIEPLOTPEPOUEVT ATPAKTOG TOU CUMTIECTR eival oTaBepd ouvoepevn Ue
TOV AEOVA TOU NAEKTPOKLYNTHPA KAl €TOL eV UTIAPXOUV TIPORANMaTa eubu-
YpAuuong. Ta neploocdTtepa eEQPTAMATA AUTOU TOU TUTIOU CUMTILEOTH eival
mnpoottd. Mriopei, dnAadn, va avolxBei To TePiBANUA KAl va EMIOKEUACTOUV
1 va avtikataotabouv dlagopa e€apthuata. Ol NUIEPUNTIKOL CUUTILECTEQ
Bpiokouv eupeia xprion o HeCAioU HEYEBOUG WUKTIKEG EYKATAOTACELS €-
TIAYYEAUATIKOU TUTIOU KAl O€ WIKPEG EYKATAOTACELS BLOUNXAVIKNG WUENG.

Eikoéva 6.10 HuispunTikOG OUUITIEOTNG
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Ol cupureoTEG avoiXToU TUTTOU XPNOLUOTIOBNKAV TIAALOTEPA O OAOUG
TOUG TUTOUG WPUKTIKWV EYKATAOTACEWY. ZUEPA N XPNON TOUG €XEL TIEPLO-
PLOTEL ONUAVTIKA. 2TOUG CUMTILECTEG AVOLXTOU TUTIOU, O NAEKTPOKLYNTAPAG
Tou KIvel To ouprueoTr BpiokeTal €Ew arnd TO KUPLO CWUA TOU CUUTIEDTT).
H meplotpepopevn ATPAKTOG TOU CUMTILECTY) dlariepvd TO OTEYAVO TEPI-
BAnua ywa va ouvdebel ye Tov nAekTpokivntipa. H B€on, otnv omnoia n a-
TpakTOC dlartepva 1o TePiBANa, rmapouctddel MPoBAnUa oteyavoTnTag.

S e

e FUPMEaTHC

————— "

Tpoxohkio

Ta

Eikéva 6.11 Zuurieotnc avolXTou TUMOU OTOV OToio n UeTAdo0on

kivnong yivetal ue uavra

ZXETIKA UE TOUG NAEKTPOKIVNTNPES TWV CUUTIECTWV YUENG, Ba uabete
neploodTepa oto pdbnua HAektpoAoyia-Autouatiouoi TG idlag Ta&ng.

6.3.3 ZUNTTUKVWTAG

O okomdg TOU CUMPIUKVWTHA TNG WUKTLKNG EYKATAOTAONG €ival va YeTaTpé-
TeL TOV UTEPBEPPO aTud, Tou mapaAaupavel arnd tnv €€E000 TOU CUTILE-
OTH, 0€ UYPO WUKTIKO MOTE VA EMAVOAAUBAVETAL O WUKTIKOG KUKAOG. MN'Vw-
piCoupe and ta nepli petatpormg paong (Kepdhaio 4) OtTL 6TAV €XOUUE U-
YPOTIOINON (CUUTUKVWON) ATHOU TO WUKTIKO HECOo anoBaiAel Bepuotnta. O
OUMTTUKVWTNAG AoLov arnoppinTel BepudtnTa 1pog 1o nepBaAiov. H amnop-
PUTTOPEVT BEPUIKY LOXUG LoOUTAL e TO ABpOLoUa TNG WUKTIKNG LOXUOG Kal
NG LoXUo¢g Tou oupurieotn (Buundeite To ZxRua 5.5).

2TO CUHTTUKVWTH €10€pXETAl UTTEPOEPHOG aTHOG KAl EEEPXETAI UTTOYU-
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KTO uyp6. H Bepudtnta rnou arnofAAAeTal TIPOG TO TEPBAAAOV pPéCw TOU
CUMTMUKVWTA aroteAeital and tpia pepn, OnMwg €xouue avaiuoel otnv §
4.4 kaL 10 2X. 4.3: T BepuoTnTa UTEPBEPIAVONG (YO TN LETATPOMNA TOU U-
MEPBEPUOU ATUOU OE KOPEOUEVOD), TN AavBavouoa BepUOTNTA CUUTTUKV®-
ong kat In BeppoTnTa UMOYUENG (Yla TN HETATEOTIN) TOU KOPECUEVOU UYPOU
O€ UTIOYUKTO UYPO).

To nepBAAAOV TIPOG TO OTToi0 aroppinTeTal N BepudTnTa ival eite o a-
THOOPAIPIKOG aEPAg, iTe KATIOLO peUPA VEPOU, €iTE CUVOUAOUOG aEpa Tie-
pBAAAovTOG Kal vepou Tou e&atpi¢eTtal. Avaloya Aotrtdv e 1o TEPLBAA-
AoV TIPOG TO OTI0i0 aroppIrTeTal N BEPUOTNTA TWV CUUTIUKVWTWYV, AUTOL Ka-
TatdooovTtal O€ TPELG YEVIKEG KATNYOPIEG :

o AegpOYUKTOL CUUTTIUKVWTEG
o YOPOWUKTOL CUUTIUKVWTEG
o EEatuioTikoli CUUMUKVWOTEG () CUPITUKVWTEG €EATULONG VEPOU).

270 ZXAMa 6.9 BAEmoupe €vav agpOYUKTO CUMTTUKVWTHA. Alakpivoupue
OWANVOOELG LECA OTIG OTIOIEG KUKAOPOPEL TO PUKTIKO PECO Kal TrTepuyLa,
Ta oroia au€dvouv Tnv EM@Avela ouVAAAQyn S PUKTIKOU UECOU - TIEPIRAA-
AOVTOG £TOL WOTE va YiveTAL TILIO EUKOAA N artofoAr) BepudTnTag.

SHHETD O

e — O

Mrcplnng — 1

2XRMa 6.9 AcpOYUKTOG SUUMTUKVWTHG

Ol aepOYUKTOL CUNTIUKVWTEG Xwpidovtal oe dUO KATnyopieg : Toug Ou-
MTTUKVWTEG PUOIKAG KUKAOPOPIag agpa Kal TOUG CUUMUKVWTEG BeBlaopé-
vng [ €§avaykaopévng KUKAOPOpPiag agpa. 2TouG CUUTTUKVWTEG NG OeU-
TEPNG KaTnyopiag, n KUukKAogopia Tou agpa uroBonbeital pe aveulotnpa, o6-
nwg otnv Eikéva 6.12.
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Eikdva 6.12 WUKTIK) OUOKeUN WKPNG EMAYYEALATIKNG LovAdAg
ME ouunukvwTn €€avaykaouEvns KUKAOQOpPIag Kat EpUNTIKO CUUITIEDTN

2tV Elkdva 6.13 BAEMOUPE €va XAPAKTNPLOTIKO TUTIO UdPOYUKTOU CU-
MITUKVWTHA.

= b

&)

Eikéva 6.13 YSpOWUKTOG OUUTTIUKVWTNG KEAUPOUG-CWANVWV

O tUmnog autog ovoudleTal KEAUPOUG-CWARVWY. MEoa oTov KUALVOPO
TIoU BAETIOUNE UTIAPXOUV OWANVWOOELSG, OTIOU KUKAOPOPEL vEPS Kal YUPW a-
O QUTEG UTIAPXOUV ATHOL TOU YPUKTIKOU UECOU, Ol OTtoiol oTadlakd uypo-
rolouvTal.

Evag GAAOG TUMOG USPOYUKTOU CUUTIUKVITY €ival pe opoa&ovikoug
OWARVEG. 3TNV TILO ATTAT) TOU HOPPT| €XEL SUO OUOAEOVIKOUG CWANVEG PEoa
0Toug oroloug pEouv avtippora (KAt avTppon) To YUKTIKO PECO Kal TO
vePO. 2& HEYOAUTEPA UEYEDBN CUUMUKVWTOV YiVETAL OUVOUACUOG TIEPLOTH-
TEPWV TIAPAAANAWY CWANVWYV. TETOIOUG CUUNUKVWTES BAEToupe otnv EL-
Kéva 6.14 :
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Eikéva 6.14 Ouoa&ovikoi CUUMUKVWTEG Eikéva 6.15

2tnv Ekéva 6.15 BAEnoupe opoa&ovikd CUUMUKVWTNA o€ Tour. Méoa oe
KaBéva arod Toug OWANVEG TNG SE0UNG KUKAOPOPEL TO PUKTIKO HECO, EVID N
O€ouN TeplppéeTal arod To vepod YUENG.

ISwaitepn kKatnyopia CUPMUKVWTOV ATIOTEAOUV OL AeyOuevOoL eEATHIOTI-
KOi CUUTTIUKVWTEG N CUPTTUKVWTEG €§ATHIONG vEPOU. Ol CUUTTUKVWTEG auToi
aroteAoUv ouvouaoud AgPOYUKTOU Kal USPOWUKTOU CUUTIUKVWTY. 2TO
2xAua 6.10 BAEMOUE TIMG AEITOUPYEL £vaG TETOLOG CUUTTUKVWTNG.

EEaywyn agpa

f f f
G

L' r Eicodog
WUKTIKOU
-

]
h O FENQ ¥ l.l.-;j]EEoéoq
l(;‘ =% 1 [WUKTIKOU
i § ] ﬁ

4 SUoTtnua
~ avarnpwong
[ vepou |,

Eloaywyr) aépa

Avelotnpag

—_—

AvtAia

Zxnua 6.10 Apxn Acitoupyiag eEQTuIOTIKOU CUUMUKVWTN



162 WY=H - KAIMATIZMOZ

To YUKTIKO KUKAOPOpPEL 08 CWANVWON UECA OTO CUMNTUKVWTA. MNavw a-
Mo TN CWANVWON €pXeTal TO vePO YUENG To omnoio Yekaletal. MNapaAAnAa,
EXoupe éva avodlkd peula agpa TIoU TIPOoKaAesital and aveulotipa. To
pelpa agpa BonBa &va Uikpo MooooTd Tou vePoU va eEatulotel. MNvwpilou-
ME OTL KATA TNV aAAayn ¢Aacng Tou vepou oe udpatud aroppoddtal éva
MEYAAO 006 BepudTnTag. 2’ Autd otnpideTal n Asttoupyia Tou eEATULOTI-
KOU CUMTUKVWTR. H ardppupn BeppdtnTag ard 10 YUKTIKO PECO YiveTal
Kupiwg 1pog tn pada ekeivn Tou vepou, n ormoia e€atuiCetal. Evvoeital 6Tl
OTO CUMTMUKV®TI] auToU Tou TUTIOU Ba TPETIEL VA UTIAPXEL MEPLUVA WOTE va
CUMTANPWVETAL N TIOCOTNTA VEPOU KAl AUTO EAEYXETAL AMO oUCTNUA TIAW-
TAPQ, ONwG Paivetal oTo ZxHua 6.10

Mupyor Yu&ng

To vepd TWV USPOYUKTWVY CUHTTUKVWTWOV XPeladeTal va YuxBei yua va
urtop€oel va Eavaxpnoluoroinbei 0To CUPTNUKVWTH. AuTO eriiteAeital og €l-
OLKN) dlaTa&n mou ovopalstal mupyog YUEnGg. To vepd HeTA TN OLEAEUO
TOU ard TO CUMTIUKVWTRA odnyeital oTov mupyo YUEng, omou Yekaletal
TPOG TA KATW KAl EPXETAL OE €MAPN HE AvOdIKO peupa agpa (Zxnua 6.11).
‘Eva HKkpo6 1oocooTo Tou vepoU eEaTpifeTal Kal eEEpXeTal WG UBPATUOG Ua-
Ci e Tov agpa amnd To MAvw UEPOG TOU TUpYou. Ekel otnpileTal n 1d€a Tou
TUpyou YUENG. To HIKpd Moa6 vepou Tou eEaTpideTal armoppodda OeppoTn-
Ta IKAvi yia va Yo&el To UOAOITTO VEPOS. 2TO TIAVW UEPOG UTIAPXOUV CU-
YKpATNTHpEG (TIayideq) oTayoOvwy £TOL MOTE vaA PNV TIAPACUPEL O AEPAG
Kal otayoveg vepou. Emeldn puépog Tou vepou eEatuideTal, TpEMEL OTOV
Upyo YPUENG va yivetal avamAnpwon Tou Xauévou vepou. AuTo pubBuileTal
pE BAon Tn oTABUN TOU VEPOU OTO KATW UEPOG, N oToia EAEYXETAL e TIAW-
THPA (PAOTEP).
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E€aywyn agpa

C::F<— Aveuiotipag

Eicodog WekaoTrpeg vepou
vepou P .

|
| | E‘:I || Igl
| Q1 sl
2001 1%
SUoTNUA AvVanAPWong vepou :I . Eloaywyn

e agpa
vepou

Zxnua 6.11 Apxn Asitoupyiag Tou rupyou Yuéng

Yridpxouv TiUpyoL WUENG PUOLIKAG KUKAOPOPIaG agpa (Xwpig aveuloTn-
PEG) Kal Tupyol YUEng eEavaykaouevng KUKAOpoOpiag agpa, Onwg autog
Tou gaivetal oto xNua 6.11. O1 mupyol YPUéng torobeTouvTal cuvhBwg
OTnVv TapAtoa Tou KTpiou. 3TNV Eikova 6.16 BAETOUPE €va CUYKPOTNUA
nUpYwV YUENG eEavaykaouEVNG KUKAopopiag agpa.

Eikoéva 6.16 Suykpotnua nupywv Yuéng

6.3.4 EKTOVWTIKEG B1aTAEEIG TOU YUKTIKOU HEGOU

‘Onwg €xel avaAubel katd tnv mepLypadr Tou KUKAoOU YPUENG, TO YUKTIKO
MECO, TIOU UYPOTIOLEITAL OTO CUUTIUKVWTY), TIPETIEL VA TIEPACEL AMd TO EKTO-
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VWTIKO PECO (N dl1aTagn oTpayyaAlopou Tiieong), wote agou unoBLBacTein
rieon Tou, va erOTPEYPEL OTO OTOLXEIO aTporoinong kat va Eavayivel a-
TMOG. H dlata&n otpayyaAlopoU €XeL OITTAR ArTOOTOAN :

a) va umoB18adel Tnv mieon Tou PEUCTOU OTA ETMEdA TNG XAWNANG
MAEUPAG TNG £YKATACTAONG.

B) va puBpiger Tnv mapoxn pafag Tou WUKTIKOU YECOU ard TO CUMMU-
KVWTA TPOG TO OTOLXEIO ATUOTIONONG.

Me tn puBuIon TNG MapoXng HAlag arnopeUyETAL N CUCOWPEUOT] PUKTIL-
KOU JECOU OTn XAUNARA 1) oTnv UPnAn mAeupd tng eykatdotaong. Av n dld-
Ta&n oTpayyaAlopou €xel TIapox” HAlag MIKpOTEPN arod eKEivn TOU CUMTTLE-
OTN, TOTE TO YUKTIKO UECO CUYKEVTPWVETAL OTNV TIEPLOXT] UYNARG Tiieong.
AVTIBETWG, av n apoxn HAlag Tou PUKTIKOU PECOU OTn dlataén otpayya-
AlOpPOU eival peyaAuTepn amnd TNV avtioToln OTO CUMTIECTR, TOTE TO YuU-
KTIKO UE00 OUYKEVTPWVETAL OTNV TIEPLOXT) XAUNANG Tiieong.

Emedn) ol miéoelg Asttoupyiag g eykataotaong petapdAiovtatl ava-
Aoya PE TNV €TOXN TOU £€TOUG Kal PE TO PUKTIKO POoPTIO TToU uttdpxel kAbe
®opa, n apoxn NG JATAENG OTPAYYAAIOUOU TIPETIEL VA TIPOCAPUOZETAL
OTIG AVAYKEG TNG £YKATAOTAONG TIOU gival ETABANTEG.

Ta o cuvnBlopEVa EKTOVWTIKA PEoa eival Ta ENG :

o Hmelootatikh BaABida

o H BepuooTaTikn ekTOVWTIKA BaABida (O.E.B.)

e H BepuonAeKTpIKnA 1} BEPUONAEKTPOVLKY BaABida

o H exkTovwTiKA BaABida pe MAWTAPA OTN XAUNAT TAEUPAQ

e H ekTOVWTIKN BaABida pe MAwTNpa oTnVv UuPnAn mAeupd

o O TpL0EIdNg cwAnvag.

Oa doupe 0Tn ocuvéxela Tnv apxn Acttoupyiag Kabepldg ard auTéqg TIq
OTPAYYAALOTIKEG OLATAEELG.

H meCooTaTiki BaABida

2KOTIOG NG TECOOTATIKAG 1] MPECOOTATIKAG 1) AUTOHATNG EKTOVWTIKAG BaA-
Bidag eival va kpatd otabepr| TNV mieon oTov eEATUIOTH. ZAUEPA, N PUBULION
auTtr) Bewpeital katwTtepn arnd AAAOUG TPOTIOUG PUBUIONG TNG TOCOTNTAG
PONG TOU WUKTIKOU, YU AuTO n riieCooTatikn BaABida Teivel va avtikataoTa-
Bel Kal OTIC MIKPEG OKOUA EYKATAOTACELG Ao BEPUOOTATIKEG BaABideG.
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270 2xnua 6.12 gaivovtal Ta Kupla HEPn aAAd kal n apxn Asttoupyiag
™G ueCooTaTIKAG BaABidag.

VA Z
r 7
Z % )
71— EAamplo
2
7
2
7
Stéhexoc Y é % ’
™G BaABidag % MSTO)l\)\lKI']
puoouva
4
é MNpog atporointn
%
Eicodog
uypou

LLLLLLLLL Ll E6pCl BG)\B[éGQ

2xnua 6.12 Apxn Acttoupyiac relootatikng BaABidag

‘Otav n miieon pEoa otov eEATULOTN HEYAAWDVEL, aoKelTal oTn PeUBPAvn
duvapun PeyaAUTepNn ard auTr) TIOU AoKel To eAATNPLo. AUTO €XEL WG ATIOTE-
AEOUA va UETAKLVEITAL TIPOG TA TIAVW TO OTEAEXOG TNG BaABidag kat n BaA-
Bida va kAeivel TiePIOCOTEPO, PELWVOVTAG £TOL TNV TIAPOXT TOU WUKTIKOU
pEoou. To avTtioTpopo yiveTal otnv TeEPIMTWOoN TIOU N Tiieon HECA OTOV &-
Eatuiotn eival xaunAn. H mpoévtaon Tou eAatnpiou uropei va pubulotei
ME TOV KOoXAla Tou BpiokeTal 0To enAvw PEPOG. AuTO onuaivel oTL, 6Tav TO
arattoUv ol CUVONKEG, UIMOoPOoUE va au€Nooue TNV Tiieon Aeltoupyiag Tou
e€atuot (oTpEPovTag Tov KoxAia O0e€ldoTpoPa) ) avtioTpoPa va eAAT-
TWOOUWE TNV Tiieon Aettoupyiag Tou eEQTULOTY.

Eva peloveKTnua 1ou €xouv ol TiieCooTtatikeg BaApideqg sival 6Tl 6Tav
OTAUATNOEL O CUMTILECTNG, KABWG 1 Ttieon oTov €€ATULOTY eival peyaAn, n
BaABida mapapével kKAeloTr. ETol, otav Eavapxioel 0 CuurieoTng, n tieon
oTnVv uYPnAn mAeupd tTNG YUKTIKAG €yKaTAoTaong eival JeyAAn kat o ou-
MIeoTG EEKVA, OTwG Aépe, ue duopeveiq ouvlnKeg avTiOAIPng. To Tpo-
BANua autd avtiuetwridetal o€ TIOAAEG BaABiIdEQ e TOV €EAQ TPOTIO : OTNV
£€0pa NG BaABidag urdpxel pia eyKorr, OTwg deixvel To 2xAua 6.13 :
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BaABida

Edpa

yd

Eykorm)

2xnua 6.13 Eykormj yia to «EeBuuaoua» e ricong o€ rmefootatikn BaABida

H eykor) autn e€acpalilel 1o «EeBUupaoua» TnG UPNANG tieong étav n
BaABida eival kKAeloTr, evw eival TG00 UIKpN Tou dev emmpeddlel n BaABida
OTNV KAVOVIKN AelToupyia mng.

OeppooTaTiKn EKTOVWTIKA 6aABida (O.E.B.)

H BaABida autn toroBeTeiTal TPLY Artd TNV £i0000 TOU ATUOTIOWNTH Kal pub-
MiCel Tnv Tapoxn pacag, eMmOLWKOVTAG va KpaTd otabepn umepbepuavon
oTov aToromnTr). AG doupe OUWG TIPMOTA TL OvouAlouue utepOEpupavaon
TOU ATHOTIONTA : €ival ) dlapopd avaueoa oTn BepoKpacia mou eTikpaTel
oTnv £€£000 TOU ATUOTIONTA Kal TN BepuoKkpacia KATw arod Tnv oroia &ylve
N aTuorioinon Tou YUKTIKOU ueoou. lMati autég ol Bepuokpacoieg dlagpeé-
pouv ; ALOTL TIOAU OuUXvA N ATUOTIOMNOT TOU WUKTIKOU €Xel OAOKANPWOEL
mptv arod tnv £€£000 Tou oTtolxeiou atporoinong. And To onueio auto €wg
v €§000 TOU OTOLXEiOU aATtporoinong, o atudg urepbepuaivetat. Autd
pag Oeixvel Kal To 2xnua 6.14.



WyY=H KAl WYKTIKA MESA 167

OgppooTatikn BaABida
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2xnua 6.14 YrepBepuavon oTov atuoriomtn

H atuoroinon yivetal oe Bepuokpacia -5 °C. Autn eival kat n Beppo-
Kpaoia og 6An tn dldpKeLla TNG ATUOTOINONG, N ornoia OAOKANPWVETAL OTO
onueio A . Aré 1o onueio A £wg Tnv £€5080 TOU ATUOTIONTY, O ATUOG UTEP-
Beppaivetal Kat n Bepuokpacia Tou yivetat 1 °C. H urnepBeépuavon Aotnov
eivat:1°C-(-5°C) =6 °C.

Na va KpatlEtal otabepn n unepbeppavon, n ©.E.B. Ba npénel, pe Ka-
TAAANAOC oUoTNUA AUTOUATOU EAEYXOU, Va avoiyel eplocOTEPO OTAV N U-
MePBEPUAVON HEYOAWMVEL KAl VA KAEIVEL TIEPLOCOTEPO OTAV N UTIEPBEPUAV-
on Hikpaivel. Me autd Tov TpOTo TeTuxaivel To eENG :

e UEYAAN umePBEPUAVON Onuaivel OTL N ATUOTIOMNON TEAELWVEL VWPIQ
MECQ OTO OTOLXEIO ATUOTIOMNONG KAl TO UTTOAOLTO OTOLXEIO aTuoTOoin-
ong Hevel «oTeyvo». ToTe n ©.E.B. npénel va avoi&el neplocdtepo
yla va rnepacel PeyaAuTepN MooOTNTA YUKTIKOU, OTIOTE N ATUOTION-
on Ba TeAewwvel o TEPA (TLO KOVTA OTnVv €§000 ToUu €EATULOTH).
ETol, n urepBépuavon Teivel va eTIOTPEYEL OTNV TIPOKABOPLOUEVN
TP ™G.

e ULKPY uTtepBEpUavon onuaivel OTL N ATUOTIONON TEAELWVEL TIOAU KO-
VvTa otnv €€0d0 Tou oTolxeiou atuoroinong. H ©.E.B. mpénel va
KAgioel Alyo yla va pewwBei n mapoxr) YUKTIKOU TIPOG TOV AaTUOoToWm-
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TA. TOTE 1 atporoinomn Ba TEAEWOEL EVWPITEPA Kal 1 uTiEpBEPAvVOT Ba
Teivel va avefei otV MpokabopLlopévn TIUA TnG.

[Na va meTuxel 6Aa 1a napandvw, n ©.E.B. Ba nmpénel mpwta ar’ 6Aa va
«EVNUEPOVETAL» ATIO KATIOLO ALOBNTAPLO Yla TN BEPUOKPACIa TIOU ETIKPATEL
otnv €€000 Tou €€aTUOTY. AUTO Yivetal ue To BoAB6 (TToupo). O BoABROG
(ZxAua 6.15) otepewvetal oto cwARva eEGdou arod Tov e€atuloTh. Exel
MECA TOU €éva YUKTIKO peuoTod (mou uropel va eival kat dlapopeTikd and
autd G povdadag). O BoABOG emikowwvel pe €va CWANVAKL Pe To TIAVW
MEPOG NG ©.E.B. AuTr €xel Jla pePBpAvn Tou OTO MAvw HEPOCS TNG eTOPA
n rieon Tou YUKTIKOU peUcTOoU Tou BOABOU (Xxnua 6.15). 'Otav n Bepuo-
Kpaoia otn 8€on tou BoABou aveBaivel (2xAua 6.15, 6&ld), n mieon mou a-
okeitalr otn peuPpdvn sivat peyaAuTepn.

2ZWARVag avappopnong .

Zxnua 6.15 BoABocg O.E.B. kat erkolvwvia tou ue ) BaABida.
Aplotepd o BoABoG gival Yuxpotepog Kat de&la BepuoTePOG

Kétw arnd mn pepppavn ermdpouv n Tiieon mou erkpatel otnv £{c0d0
TOU OTolxXEiou aTporoinang (n p,, Orwg deixvel To ZxNua 6.16) kai n rieon
evog ehatnpiou (n p;). To eAatplo auTo eival o TETola B€on WOoTe va é-
XOUME TNV erudlwkouevn uriepBeppavon. lMeplotpepovtag deEdoTpopa
Tov KOXAla, aAAGloupue TNV TIPOEVTAOT OTO €AATHPLO, OTIOTE UEYAAWVOUUE
Vv urepbeppavon. AvTioTpoda (aplotepooTPOPa), UELWVOUUE TNV UTEP-
Beppavon.
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1: eiloodog atpornonTig
2: TEAOG aTuoroinong

Zxnua 6.16 Apxn Asitoupyiag 1nG BepUOOTATIKNG EKTOVWTIKNG BaABidag

EEwTtepIkA e€iocwon mieong

2Uxvd, 0Tav w¢ OTPAYYAALOTIKN dldTagn xpnotuoroteital ©.E.B., nmpérmel va
napoupe unéyYn pag to mMpoBANUa Ing Mreong mieong HEca oTov eEaTuL-
oTnA. Tt onuaivel auto ; To YPUKTIKG peEUOTO, KABWGS pEEL HECA OTOUG OWANR-
VEG TOU €EATULOTH, €xel anMwAeleq Tiieong. Bplokouaote 6pwg oe aAAayn
(PAOoNC Kal n ITwon rieong cuvodeUeTal Ye TITWOTN TNG BEPUOKPATIag ATHO-
noinong. H atporoinon, dnAadn, cuvexidetal oe xaunAdtepn Bepuokpa-
ola. Autd pag deixvel Kal To xnua 6.17.

OepuooTatikh BaApida
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Zxnua 6.17 [Ntwon riieong kat Bepuokpaoiag aTuoroinong oTov atuornoinT
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H atpornoinon, otnv €i0od0 Tou OToLXElOU aTUOTIONONG, YiveTal oTOoUg -
5 °C. Kabwg 6uwg €xouue itwon mieong, aAAadel kat n Bepuokpacia atuo-
roinong. ETol, n Beppokpacia oTo TEAOG TNG ATuoroinong eivat ndén -9 °C.
AkoAouBei urepbEpuavon Tou aTuoU €wg Tn B€on nou eival o BoABog, oO-
Tou n Beppokpacia yivetar 1 °C. XTnv TEPIMTWON AUTY, 1 UTIEPBEPUAVOT
eival 10 °C {= 1- (-9)}. H ©.E.B. 6uwg 6a dpdoel cav va eixaue urnepbep-
pavon 6 °C {= 1- (-5)}. Na va katavorjcoupe ylaTi cupPaivel autd, ag
BuunBoupe TolEG TIEDELG TIEVEPYOUV OTNn HepPBpavn tng ©.E.B. (2x.6.16):
E€XOUME OTO eMAVW PEPOG TNV TIiEON TOU YUKTIKOU TIOU €ival HECA OTO POA-
BO kal and 1o KATW PEPOG TNV Tieon AOYW NG TIPOEVTAONG TOU eAATnpiou
Kal TNV Tiieon Tou oTolxeiou atuporoinong. Auth n TeAeuTaia Ouwg ival n
rieon mou erkpatel otnv €icodo Tou oToLXEIOU aTuoToinong. 2To Tapd-
Oelyud pag, Ba eival n tieon KopeouoU TIOU avTIoTOLXEl 0N Bepuokpacia -5
°C yla TO CUYKEKPLUEVO YUKTIKO peuaTo. Apa, n ©.E.B. dev «avtihaupave-
Tal» AV UETA OKOAOUBEL TITMOTN TiEONG KAl dpa 0av va €XOUNE UTEPBEPAV-
on 6 °C.

To poRANUa avTiueTwideTal €av 0TO KATW UEPOG TNG MEMPBPAVNG, avTi
NG rieong mou erkpatel otnv €icodo Tou €EATUIOTY, eTEevepPYEl n Tieon
TIou erkpatel otnv €£000 Tou €€ATULOTY. AUTO KAvEL O AeYOUEVOG EEWTE-
pPIKOG €EI0WTAG Tieong. MNMpokelTal ya €éva cwArva, onoiog cuvoeel TNy €-
€000 TOU €EQTUIOTH e elOLKN UTIOdOXT TNG BepuooTaTIkAG BaApidag. ETaol,
O UTEPBEPPOG ATUOG TNG €EO6O0U TOU €EATUIOTN ETIKOWVWVEL UE TO KATW ME-
POG TNG MePPBPavNG. O cwAnvag autdg Eekiva tiepi Ta 15 cm petd 1o BoARS
™™g ©.E.B. To 2xnua 6.18 pag deixvel MANpwg tTn ocuvdeouoAoyia.
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OeppooTtatikn BaABida
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Zxnua 6.18 Ocpuootatikn EktovwTtikn BaABida ue eEwtepikd e&iowtn rnieong

OepHONAEKTPIKA | OepHONAEKTPOVIKR BaABida

H BaABida autn €xel mapdpola apxn Asttoupyiag e tn ©.E.B. Zmn Bgpuon-
AEKTPLKY BaABida 6uwg, n LETPNOT TNG BepUOKPACiag Tou UNEPBEPUOU a-
TUOU otnVv €€000 Tou e€atulotn o€ yiveTal e tn Xprion BoABoU aAAd ue n-
AEKTPLKO TPOTIO, N € EVTOAT] YIA TO Avolyua iy TO KAgioo Tng BaApidag &i-
VETAL UE NAEKTPIKO onua.

To awoBbntmplo Bepuokpaciaq eivat éva BgppioTop (dnAadn €vag nuia-
YwYO6Gg oTtov oroio, avtiBeta ye 6,TL oupPaivel ota nmepLoodTEPA UAIKA, 1 Q-
vTioTtaon Mikpaivel 0Tav peyaAwvel n Bepuokpacia). H BepponAeKTPIKN
BaABida €xel O0TO eMAVW PEPOG TNG €va SIUETAAAIKO EAAOA, TO OTTolo pE-
peL €va NAEKTPLIKO TUALYUA TIOU JlappEeTal arnod NAEKTPIKO peuua. ‘Oco ue-
YOAUTEPN €ival n €vtaon Tou peupaTog, Téoo 1o {e0TO dlatnpeital 1o di-
METOAAIKG €Aacpa kal avoiyel n BaABida wote va TMePACEL TIEPLIOCOTEPO
WUKTIKO pETO.



172 Wy=H - KAIMATIZMOZ
ExTovwTiKA 8aABida pe MAWTAPA oTN XapunAn TTAsupda

H BaABida autr) emudlwkel va kpatd otabepr) Tnv ocoTNTA TOU UYpoU Yu-
KTIKOU PJEoOU oTov €EATULOTY. Avoiyel TieploocoTEPO OTAV N OTABUN TOU U-
YPOU WUKTIKOU KaTePaivel, evd KAeivel TeplocoTepo OTAvV avefaivel n
OTABUN TOU uypoU YUKTIKOU. To dvolyua Kal To KAEioo TG BaABidag yi-
VETAL YE TN BorBela CUOTALATOG TIAWTYPA.

ExTovwTIK 8aABida pe MAwTAPa oTnv uPnAn MAsupad

H BaABida auth ToroBeTeiTal OTO CUYKPOTNUA CUUTIUKVWTT)-OUAAEKTN KAl
€XEL OKOTIO va Kpatd oTtabepr TNV TIOCOTNTA TOU UYPOU YUKTIKOU OTO OU-
MITUKVWTHA.

‘Otav €xel CUMNUKVWOEL peydAn moocotnTa YUKTIKOU, n oTABUN aveBai-
vel kal n BaABida, pe ™ Borbela evdG CUCTANATOG PE TIAWTNPA, AVOIYEL
TIEPLOCOTEPO ETUTPETOVTAG OTO YUKTIKO va TIAEL OTO OTOLXE(O aTpomnoinong
(Zxnua 6.19). AvtiBeta, n BaABida KAgivel TeplocoOTEPO, OTAV N OTABUN
TOU YUKTIKOU OTO CUUTTUKVWTH XAUNAGVEL.

AT
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2xnua 6.19 ExktovwTtikn BaABida ue mAwtrnpa otnv uynAn nieupd
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O 1pIx0€1BNG CWARVAQ

Eival to o arnAd ekTovwTikO PECO Kal Xpnotuoroleital mdpa MoAU ota ot-
KIOKA Puyeia Kal TIG MIKPES KAILATIOTIKEG Hovadeq. MN'vwpilouue OTL N Tiieon
EVOG peUCTOU TIEEPTEL AOYW TPROYV, KABWG auTO pEEL HECA O €va OCWARVA.
Auo arod Toug NMapAyovTeg TIou emmpedlouv auTr TNV TTwon rieong ivat n
OLAUETPOG TOU OCWARVA KAl TO HAKOG TOU.

O TpIX0EIdNG eival €vag CwAvag HEYAAOU HAKOUG KAl MIKPAG Slaué-
Tpou (Eikova 6.17) . Etol eEaopalilel Tnv anattouuevn mrwon 1ieong.

Eixéva 6.17 Tpixoeldng cwAnvag

O Tpx0EldNG cwARvag de dlOBETEL AUTOPATO PNXAVIOUO puBulong Tng
apoxnG¢ WUKTIKOU péoou. ' autd, o owAnvag mpérel va €xel ETIAEYEL e
TIPOCOXT] YlO OUYKEKPLUEVN EYKATAOTAON.

6.3.5 ACQaAIOTIKEG Kal pUBHIOTIKEG dlaTa&elg

EKTOQ and TIG CUOKEUEG TIOU XPNOLUOTIOIOUVTAL OTA TECOEPA KUPLA UEPEN
TOU YUKTIKOU KUKAMUATOG, UTIAPXOUV Kal AAAEG CUOKEUEG KAl UNXAaviouol
oTa PUKTIKA KUKA®Pata. Karoleg amod TIG CUCKEUEG AUTEG €XOUV WG ATTO-
OTOATY TNV KAAUTEPN pUBULON TNG AELToUpYiag TNG WUKTIKNG £YKATACTAONG,
EVW AAAEG €XOUV AOPAAIOTIKO pOAD. TNV napdypapo autr Ba nmapouoid-
OOULE TIG KUPLOTEPEG ATTO AUTEG TIG CUCKEUEG.

O oUAAEKTNG uypoU eival cuokeur mou ToroBeteital YeTd arod 10 Ou-
MIMTUKVWTH YA VA arobnKeuel TO WUKTIKO uypo. MNpdkettal yia éva doxeio o-
PLCOVTIO 1 KATAKOPUPO (Elkdva 6.18), avaloya le TIC avAYKEG TNG EYKATA-
0TA0ONG. 2UVNBWG, O CUAAEKTNG €ival APKETA HEYAAOG WOTE va Xwpa oAd-
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KANEn Tnv ocoTnTa ToU YPUKTIKOU PEUCTOU TIOU KUKAOPOPEL OTNV £YKATA-
oTaon. AuTo EMUTPETEL OTOV TEXVITN YPUKTIKO va KAveL epyacieg emdlopbw-
ong oTn XaunAn mAeupd NG eykataotaong Xwpeig va xpeldletal va agal-
pel To PUKTIKO peuoTO ard Tn Hovada.

Eikdva 6.18 OpilovTiog Kal KATAKOPUPOG CUAAEKTNG UYPOU WUKTIKOU

O CUAAEKTNG UypOoU UTOPEL KAl va Unv UTApxEL O€ Ula WUKTIKA povada,
otav n mMoooTNTA YUKTIKOU PEUCTOU TIOU KUKAOPOPEL €ival yvwoTr Kal ema-
KPLBWG kaBoplouevn, OTIWG yila TIAapddelya 0Ta OKIaka Yuyeia.

O diaxwpioTAQ AadioU eival cuoKeur Tou TomoBeTelTAL OTN YPAUUT KO-
TABAWYNG Pe oKomo va dlayxwpioel To AGdL arod tov unepBeppo atud e£6-
Oou and To oupTEDTA. To AAdL AUTO ETIOTPEPEL OTNV EAAIOAEKAVN TOU CU-
MreoTn) (Zxnua 6.20).
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AlaxwploTig
Aadiou

-

SUMMIECTNAG Mpapun SUMMUKVWTAG

ETUOTPOPNG
Aadiou

3xnua 6.20 Oson Tou dlaxwploTn) AadloU OTnNV WUKTIKY eykaTtaoTaon

O dlaxwplopdg tou Aadlou ard Tov umnépBeppo aTtud Tmetuxaivetal,
OTOUG TIEPLOOOTEPOUG OLAXWPLOTEG, UE TN Baputnta, dnAadr Ue eAeUBepn
MTOWOoN Twv oTayovwy Aadiou. Na va yivel autd, anatteitatl xaunAr taxu-
NTA Kivnong Tou aTUOU 0T CUOKEUT.

Ta @iATpa-Enpavrhpeg cival e€aptuata anapaitnta o KABe YPUKTIKO
KUKAWRA. ArtoteAouvTal arod To GIATPOo Kal Tov Enpavinpa (apuypavtnpa)
TIou kaBéva Toug eruteAei dlapopeTikd pdAo.

Eixkova 6.19 ®iAtpo-Enpavtnpag o Toun

To QiATPO CUYKPATEL TA OTEPEA CWHATIOLA TIOU KUKAOPOPOUV LE TO YuU-
KTIKO peuoTO. O Enpavripag cuykpatei ixvn udpatuou 1) vepou Tiou umdp-
XOUV OTO YUKTIKO HECO. H OUYKPATNON NG uypaciag ermtuyxavetat pe é-
va ToPpWAEG UAKO pEoa arnd TO oroio SLEPXETAL TO YUKTIKO peuoTo (ELkd-
va 6.19). To UAkO auTtd eival ouvhBwg evepyr) ahoupiva i oidika-tleA (o-
&eidlo Tou rupttiou).
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Ot deikTEQ PORG cival eEapTuaTa ToU deiXVOoUV av UTAPXEL Lkavorton-
TIK) QOPTION OTN Hovada, av dnAadr n MoodTNTA TOU YPUKTIKOU TTIOU KUKAO-
popei eival apketn (Eik. 6.20). Zuvnbwg, ot deikteg porg ouvdudalovTal o€
Ml CUOKEUN PE Ta EVOEIKTIKA uypaciag. H eviaia cuokeun eAEyxel T16Te
KAl TO av 1 Uypacia Tou KUKAOUATOG BpiokeTal MAvw arod Ta ETUTPETTA O-
pla. ToroBeTouvTal OTNV AvapPOPNOoN, HETA TO PIATPO - Enpavtnpa.

EIkéva 6.20 Aciktng pong Kal eVOEIKTIKO uypaociag

Ot ouykpaTtnTAPEG N\ Mayideg oTaydévwyv WUKTIKOU PECOU Eival CUOKEU-
€G TIOU TOTIOBETOUVTAL OTNV aAvappoOPpnoN TOU CUUTIECTN) Kal £XOUV WG a-
TIOOTOAN) VA QTIOTPETIOUV TNV £i0000 OTAYOVWV YUKTIKOU PECOU G’ auTov.
2NV avappdpnon ToU CUUTILEDTT], 0 aTUOG eival UTIEPBEPPOG KAl KAVOVIKA
o€ Ba EMperte va CUVUTIAPXEL HE UYPO WUKTIKO. OL oTayoveg auteg OUwg &-
XOUV TIapacupBel pe unxavikd Tpomno, Aoyw tng MEYAANG TaxUutntag Tou a-
TuoU. H péBodog dayxwplopou BaciCetal MAAL otn Baputnta, kabwg o a-
TUOG elogpxeTal 0Tn cuokeur]. OL OTayOveQ TIOU CUYKEVTPWOVOVTAL OTO KA-
TW MEPOG TNG OUOKEUNG (ZxNMa 6.21), Mapapévouy eKel €wg OTOU ATHOTIOL-
nBouv Kal 0dnynBouv wg aTUOG OTO CUUTIEDTH).
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Eicodog atpou kal otayévwy
‘E€od0g aTtuou
Ort avappoPnong emoTpoPng Aadlou

. YYPO YUKTIKO LECO
TIOU TIAPAMEVEL EKEL LEXPL
va atporomoei

0w >

Zxnua 6.21 Apxn Asttoupyiag nayidag otayovwy WUKTIKOU LETOU

Ol BaABideg avTemoTpoPRg ival BAABIOEG TIOU ETITPETOUV TN PON TOU
WUKTLIKOU HOVO TIPOG TN Hia MAsUpd. XpnolorolouvTal oTig E1G TepUTTw-

oe(q :

2TOV aywyo UPNAAG Tiieong HeTa&u €EOOOU TOU CUUTILIECTA Kal €100-
OOU TOU CUUTIUKVWTH, WOTE va ATOPeUYETAL 1| ETILOTPOPN YUKTIKOU
MEOCOU OTO CUMTILEOTT) OTAV AUTOG BpiokeTal eKTOC AelToupyiag.

2V €000 Tou OToLlXElOU aTuoroinong, 6Tav utdpxouv TIOAAA Ta-
PAAANAQ OTOlXEla TIOU KATAAAYOUV Og KOWVO CWANiva avappéenong
TOU CUUTTLEDTT.

2TIG KALLATIOTIKEG ovAdeg BEpuavong-Pugng, Orou Kateubuvouyv To
YUKTIKO TIPOG TO OWOTO OpOUO, OTAV YiVETAL AVTIOTPOPN TOU KUKA®-
MaToq.

270 OWANva €lo6dou Tou €EATULOTY, OTAV €XOUNE CUCTNUA aromad-
YWONG Pe HeTaywyr Beppou atuou (BA. § 6.3.1).

O mefooTarng UYPNARG £XEL POAO AGPAAIOTIKO. ALOKOTTEL TOV KLvNTh-
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pa étav n mieon ™G katabAwng (uYnAn) Eemepvael kamoto opto. O Tielo-
OTATNG AUTOQ ETITPETIEL KAl TIAAL TN AELTOUPYIA TOU KlvnThpa OTav N Tieon
UPNANG iéoel KATW arod KATIOLO TIPOKABOPLOUEVO OpLO.

O meooTaATng XaunAng £xel POAO puBpIoTIKO. AlaTnpei Tn Bepuokpa-
ola Tou YUKTIKoU BaAdGuou peca oe karola mpokadoplopéva opla. ‘Otav n
niieon XaunAng neoet KatTw and karolo oplo (STOP), divel evioAr va ota-
MaTAoEL 0 KivnTtApag. ‘OTav n mieon xapnAng avepei mavw anod KAmowo 6pLo
(START), divel evtoAf) va EekivAoel 0 Kivntpag. H douAeld autr urnopei
va yivel Kal pe pa aAAn ouckeur) avti Tou tiieCootatn xaunAng. MNpokeital
yla T0 OepooTATN PUBMIONG, O OTI0I0G EAEYXEL TN BEPUOKPATIA TOU YUKTL-
KoU BaOAGUOU OTAPATWVTAG KAL EKKLVOVTAG TO CUMTILEOT) NG povAadag.

2iyoupa, otnv napdypa@o autr dev eEavTARoAUE TO CUVOAO TwV UNXa-
VIOUWV KAl TWV CUCKEUW®V TIOU CUVAVTWVTAL OTA YUKTIKA KUKAWATa. Ava-
PEPBNKAUE OTIC MAEOV OuVNBIoOPEVEG. 2TO paBnua Eykataotdoelg Yuéneg
Ba yvwpioeTe TEPLOOOTEPA YA TIG ACPAALOTIKEG KAL PUBLLLOTIKEG BLOTAEELG
Kal Ba aoknBeite og pubuioelg Kal eTePPACEIS O° AUTEG TIG dlATAEELS.

6.4 WukTIKaG peuoTa

6.4.1 1616TNTEGQ TWV YUKTIKWV PEUCTWV

To YUKTIKO peuoToO gival n «gpyaldpevn oucia» otnv YUKTIKA pnxavr). H
napaywyn YUéng Bacifetal otnv atuoroinon Tou PUKTIKOU uypou, n oroia
yivetal oto otolxeio atuorioinong. O 6pog «peucTd» TIEPIKAEIEL KAl TOV O-
PO UYPO Kal Tov 0po agplo. Eival Aotrmdv 0 KataAANAOTEPOG Yla va TEPL-
ypayel Tnv epyalouevn oucia OTIG PUKTIKEG UNXAVEG, N oroia BpiokeTal
AANOTE O€ HOPPT) UYPOU Kal AAAOTE O OoPPT) aTuoU.

Ul Moteg 1516TNTEG Mpénel va Exel Uia ouoia MPOKEIEVOU va EMAEYEL
WG YUKTIKO pEUOTO ;

Mpokelévou [ila oucia va xpnoluoriomndel wg YUKTIKO peUCTO, TIPETEL
va €xel OpLOUEVEG IBLOTNTEG, TIG oroieg Ba avapEpoupe apakatw. Evvo-
eital 6Tl KapiId oucia de OUYKEVTPWVEI OAEG TIG IBIOTNTEG TTIOU AVAPEPOU-
pE. AvaAoya Pe TNV epapuoyr, To €idog dnAadr TNG PUKTIKAG EYKATAOTA-
ong, Karoleg and auteg TIG WLOTNTEG ival armapaitnTeg Katl KAMoleg AAAEQ
ALYOTEPO ONUAVTIKEG. [MeVIKA, UMOPOUUE Va TIOUUE OTL emBupoUnE éva Yu-
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KTIKO PMECO va €Xel TIG KATAAANAEG PUOLKEG, XNMIKEG KAl PUCLOAOYLKEG L-
OL0TNTEG. EKTOG OuwG amnd auTéG TIG IOLOTNTEG, £XOUNE KAl OLKOVOUIKEG a-
narmoelg (.. Tiun, dabeoiudTnTa OTNV ayopa K.T.A.).

‘Eva KaAd PUKTIKO, AOLMOV, TIPETIEL :

e Na unv givat dnAntnplwdeg 1 ToEkO

e Na unv ekprjyvutat

e Na unv eivat dlaBpwTiko

¢ Na unv avagpAgyetal eUKoAQ

o Na aviyveueTtal eUKOAA WMOTE VA EVTOTIICOVTAL OL TUXOV SLAPPOEG

o Na €xel xaunAn Bepuokpacia Bpacuou o aTooPAlPLKY Tiieon

¢ Na eival otaBepng XNUIKNG cUOTAONG

e Na unv KaTtaoTpEPeL TIG AMAVTIKEG IKAVOTNTEG TOU Aadlou Alrmavong
¢ Na €xel uPnAn AavBavouoa BepudTNTA ATHOTOMONG

o Na éxel HIKPO E18IKO OYKO'.

6.4.2 Kwdikoi Kal Xp@uaTa KUAivEpwv amoBAKeEUoNG TWV WPUKTIKQOV
HECWV

Exel kaBlepwbei Eva cUoTNUA KwSLIKOTIOINONG TIou divel €va XapakTnpLoTL-
KO aplBud oe kKabe YPUKTIKO. Eival evieAwg amapaitnTto va urndpxel Eva Té-
TOlO OUOCTNUA, YlaTi Urapyouv mapa ToAAG YUKTIKA PEUOTA (Kat mapayo-
VTAL OUVEX(DG KAl VEQ) He dlapopeg 1dLoTNTEG. MNa va arnogelyetal n cuy-
Xuorn, 6a mpénel Ta YPUKTIKA va avayvwpidovtal ue évoua kat apduo. Mpwv
ard tov aplBud undpxel 1o ypauua R (ard v ayyAwn AEEn refrigerant =
YUKTIKO). EToL Aowmdv exoupe 10 R12, T0 R13, To R22, T0 R500, TO R502,
To R717, 10 R134a K.T.A. 2NV £mnouevn MapdypaPo Ba yvwpicouue I Xn-
MIKA ovouaoia Kal TIG WdLOTNTEG OPLOUEVWY aTId AUTA TA PUKTIKA PEoAQ.

OL KUALVOpOL armobrikeuong TwV PUKTIK®OV PEUCTWOV £XOUV €vVa XAPAKTNPEL-
OTIKO XpWHA, Yla va avayvwpidetal To PYUKTIKO PECO TIoU TepLEXOUV. EToL
T1.X. Ol KUAWVOpOL TOU YPUKTIKOU R22 €xouv mpdacivo xpwua, Tou R134a ya-
Aadlo xpwua K.T.A. Vv Ewkova 6.21 BAEMouue KUAIvOpoug amobrikeuong

T EI81K6G¢ 6YKOG 0VOAZeTal O AYKOG TTOU KATAAAUBAVEL 1] HovAda HAZag TOU PUKTL-
KoU Kal ueTpléTal oe m3/kg ( povada S.1.) 1y oe ft3/lb.
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WUKTIKQV JECWV HE TA XAPOKTNELOTIKA XPWUATA TWV WUKTIKWV PEUCTOV
TIOU TIEPLEXOUV.

]

Eikova 6.21 KUAitvopol arobnkeuons WUKTIKWY UECWV

6.4.3 Eidn YUKTIKWV PEUCTAV, XAPAKTNPIOTIKA Kal XNMIKOG TUTTOG

‘Exouv yivel dlapopeg KATNYOPIOTIOIACELS YIa TA PUKTIKA pEoa. Me KpITR-
p1o Thv ToEIKOTNTA, XWpifovTal OTIG KaTnyopieg A kat B. 2tnv katnyopia A
AVAKOUV Ta dn ToElkA. 2Tnv Katnyopia B avrkouv Tta YUKTIKA YECA TIOU
MITopouvV va TipokaA€éoouv BAGRN oTnv uyeia oe TEPIMTWON ELOTIVORG, Ka-
Taroong 1 emaeng Ye to dEpua. Me KpITRpIo TRV avapAeEipoTnTa, dnAa-
On TNV eukoAia avagpAegng, xwpidovtal oTig Katnyopieg 1 (Un avapAEE!-
MO), 2 (XaunAn ava@Aegluotnta) Kat 3 (UPnAn avapAegiuétnta). Zuupuva
ME Ta TMAPATAVW, O BEATIOTOG XAPAKTINPELOWOG, and TMAeupds acpAaAelag,
ya éva YPuktiké péoo sivat A1 (un to&ko, un ava@AEELLo).

Av eEapecoupe Tnv Appwvia (R717), yia v onoia 6a piAnoouue ava-
AUTIKA OTnV endpevn Mapaypago, Ta UroAoLna YUKTIKA PHEoA, TIOU XPENOol-
poTIoloUvVTaL EUPEWG, TIPOEPXOVTAL ard udpPOoyovavbpakesg (evOoelg TOU
avBpaka pe udpoyodvo), OTOUG OToioug KAToLla ATopa Udpoyovou €Xouv a-
viikaraoTabei pe aropa xAwpiou (Cl) 11 Bopiou (F). Ot evioelg auTtég Aé-
yovtal aAALWG aAoyovopévol udpoyovavlpakeg (aAoyova ovouagovtal Ta
oTtolxeia @BoOpPLo, XAwpLo, Bpwuo kat lwdlo). Alakpivoupe HeTa&u Twv alo-
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YOVOUEVWV UdpOoYOoVavOpakwy, avaloya [e Tn XNULKY Toug ouoTaon, ToUG
xAwpopBopavipakeg (CFC), Toug udpoyovo-xAwpopBopavBpakeg(HCFC),
Toug udpoyovo-pBopavBpakeg (HFC) k.T.A.. 'Onwg Ba doupe kaL oTnv ma-
paypapo 6.4.5, Bewpeital 6TL ol xAwpopBopdavBpakeg (CFC) €xouv ouvte-
A€oel TieploocoTEPO ard KABe AANO WUKTIKO HECO OTNV KATAOTPOYPY) TOU
OTPWUATOG TOU 6LOVTOG OTNV aTHOopALPA.

Oa douue TWPA, CUVOTITIKA, TIG WOLOTNTEG OPLOUEVWY PUKTIKWV HECWV
TIOU XPNOLUOTIOINBNKAV Kal XpNOLUOTIOIoUVTAL OTIG EPAPUOYEG.

To YukTIKO péco R-12

H xnuikr ovopacia tou R12 eivat SixAwpo-01pBopo-pebavio (XnUkog tu-
oG : CClL,F,). To Kwdikd Tou Xpwua eival To Aeukd. Eival YPuktikd péco
CFC (xAwpopBopavbpakag). To R12, und micon 1atm, Bpdlel mepirou
oTouqg - 30°C. Eival YPUKTIKO ue oroudaieg BepUOOUVAULKES, PUOIKEG Kal
XNHUIKEG IBOTNTEG KAl YIa TO AOYO AUTO XPNOLUOTIOBNKE O OAEG OXEDOV
TIG eQAPHOYES PUENG, OTIWG TA OIKIAKA Yuyeia, T EUTOPIKA PuyEeia OUVTH-
PNONG Kal KataPuéng KabBwg kal e TIOAAA CUYKPOTAUATA EYKATAOTACEWY
KALLATIOMOU.

Ta teAeutaia xpovia, n mapaywyrn tou R12 otaudtnoe Kal n xpnon tou
neplopietal, ota mAaiola uAoroinong dlebviyv cuppwviwy, d1oTL To R12
ouvTteAel mapa oAU otn dnuioupyia Tpunag 6ovTog oTtnv atudogalpa.

To YukTIKO péco R-22

H xnury ovouacia tou R22 eival povoxAwpo-dipBopo-pedavio (CHCIF,).
To kKwdIlkG Tou Xpwua sival To mpdoivo. To R22, uné miieon 1atm, Bpadel
nepinou otoug - 41 °C. Exel AavBdvouoa BepudTNTA ATUOTOINoNG nepirou
1,5 popd peyaAutepn and autr) Tou R12. Aev avapAéyetal, dev eKpryvu-
Tal, dev eival dlaBpwTIkG Kal dev eival ToEIkO. MNMpodkeltal dnAadr yla Eva a-
opaAég YUKTIKG. Emiong, n ouvelopopd tou R22 otn dnuioupyia tng Tpu-
mag Tou 6CovTtog eival mepirmou 20 PpopEG UIKPOTEPN ard autn Tou R12. E-
TEON OUWG UTTAPXEL ETIITAKTLKY AvAyKn TPO0TACIOG TOU OTPWUATOG TOU 6-
CovTtog oTnV atuodopalpa, £€xel dpopoAoyndei diadikacia oTadlakng avTi-
kataoTaong kat Tou R22 (BA. emiong v § 1.1).

To R22 dlaAustal eUKOAQ OTO veEPO, YLI' auTtd ol eykataotaoelg ue R22
TIPETIEL VA £XOUV LOXUPA QIATpa uypaociag.
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To peydAo mAeovekTnua tou R22 €vavtl Tou R12 eival ot1L amattel ui-
KPOTEPN EKTOTILOT CUMTILECTN. Ml OEQOUEVN EKTOTILON CUUTIEDTY, TO PUKTIL-
kK6 amoTtEéAeopa Tou meTuxaiveTal ye 1o R22 eival katd 60% peyaAUuTepPo
art’ auto nou meTuxaivetal pe to R12. Autd onuaivel OTL yia 0ed0OUEVN -
OXU, 0 OUMTTLEOTNG Tou R22 gival uikpdTEPOG and Tov avTioTolxo tou R12.
AuTOG eival kat o Adyog yia Tov oroio To R22 xpnoluorolénke moAU oTIq
MIKPEG KALLATIOTIKEG OUOKEUEG TIApaBUpou, OTIOU N OLKOVOUIa XWEOoU gival
ONMAVTIKOG TIapAyovTag.

To YukTIKO péco R-134a

H xnuikn ovouacia tou R134a eival tetpagpBopo-ailBavio (CF,CH,F). To
KWOIKO Tou Xpwua eival To Bahacoi. To R134a eival vEo YUKTIKO, TO OTI0io
urtokaBlota to R12. Bpddel, und niieon 1atm, otoug -26°C, €xel AavBavou-
oa BeppodTnTa atuornoinong Aiyo peyaAutepn arod tou R12 kat €8kd 6yko
nepinou tov 010 pe 10 R12. MevikG, €xeL I01OTNTEG TIAPATTANOLEG UE AUTEQ
Tou R12 kat yu" autod 1o AdYo Uropei va xpnoldorionBei oe OAEG TIG EYKQA-
TaoTAoELG TIoU Xpnoldoroleital To R12, ue v npolndbeon va akoAoubn-
BoUV TIPOCEKTIKA TA BrUATA AVTIKATACTAONG TIOU OPIfEL O KATAOKEUAOTNG.

To R134a £xel MndeVIKA €midpaon 0TV KATaoTPOPR TOU CTPWHATOG TOU
6CovTog Kal eAAXLOTN CUMUPBOAR OTn dnuioupyia Tou Ppalvouévou Tou Bepplo-
Knriiou. Autd eival Ta JeYAAQ TOU TIAEOVEKTNATA O€ oxEon e To R12.

To R134a dev avixveuetal he tn Auxvia Halide.

To anattoupevo Bapog tou R134a yia nAnpen ¢oéption povadag ue R12
gival kata 10 Ewg 15% AlydTepo and 1o Bapog Tou R12.

2TI¢ eykataotdoelg ye R134a yxpnoluoroleital mAvioTe €0TEPIKO Yu-
KTEAalo, 0c avtiBeon e TIG eykataotdoelg R12, érou xpnouloroleital o-
PUKTEAQLO.

To YukTiKé péco R-407C

To R407C eival éva amnd ta véa eVOAAAKTIKA PUKTIKA HECA TIOU AVATTTU-
X6nkav yla tTnv avtikataotaon tou R22. Zuppwva pe tov Eupwraikd ka-
vovioud L244/2037/2000, o ormoiog epapuodletal kal otnv mnatpida pag,
rpoBAEneTal oTadlakn katdpynon tou R22. To R407C oxedlaoTtnke 0IKA
yla va €xel mapouoleg emmdOOELG, KABWG KAl KOVTIVEG TIUEG TIECEWV Kal
Bepuokpaciwv aAAaywv ¢aong, pe to R22. Etol, to R407C éxel tn duva-
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TOTNTA VA avTikaBlotd 1o R22 1600 og véeg 000 Kal OE TIOALEG £YKATAOTA-
oelg. To R407C unopei va avtikablotd 1o R22 og undpxouoeq EYKATAOTA-
O€LG, ApKEl va akoAouBouvTal TIPOOEKTIKA Ol 0dNnYieq avTikatdotaong Tou
Kataokeuaotr. MeyaAn mpoooxn mpérnel va divetal oTo yeyovog OTL To
R407C arnautei Tn Xprion KAAARG TIoldTNTAG €0TEPIKOU Aadiou Aimavong.

To R407C cival giypa YUKTIKQV pEcwv. H ouvBeor Tou eival n akdAou-
on: 52% R-134a, 25% R-125 kal 23% R-32. To kwdlkd Tou Xpwua gival To
Kagé. Aegv gival ToEikd oute eUpAeKTO. Ta Tpia YUKTIKA ard ta oroia arto-
teAeitar to R407C eival udpoyovo-pBopavBakeg (HFC), ol omoiot de oup-
BaAAouv otn dnuloupyia TG TpUTAg Tou 6fovtog. ETol, To R407C £xelL pun-
OevIKN emidpaon oTn dnuioupyia Tpunmag 6¢ovrog oTnV aTuoOopALPA.

H appwvia (R-717)

To KwdKO xpwua tou R717 eival To aonui. H auuwvia (XNUIKOG TUTIOG
NH,) Bpadet, uno nieon 1atm, otoug -28 °C. H AavBavouoa Bepudra a-
THoToiNoNG TNG aupwviag eival arod TIG o UPNAEG METAEU TWV YPUKTIKWOV
peuoTtwyv. Autd onuaivel oTL, yia dedopévn LoXU TNG eykartaotaong, aralt-
Te{Tal UKPOTEPOG UNXAVIKOG €EOTIAIOUOG aTO AVTIOTOLXEG EYKATACTACELG
TIOU XPNOLUOTIOIOUV AAAQ PUKTIKA Uypa.

H appwvia, 6Tav urtapxel uypaoia, yivetal SIaBpWTIKA UE TO XAAKO. A-
vTiBeTa, Oev eival dIABPWTIKA UE TO Cidnpo Kal To XAAuBa. AuTtog eival kat
0 AOYOQ Yla ToV ortoio dev TIPETIEL va XPNOLUOTIOLEITAL XAAKOG OTIC £YKATA-
OTAOEIC AUUWViag.

H appwvia gival To€IkA. ['la TNV €MIOKEUR, O TiEPIMTWOnN dlappowy, Ba
TIPETIEL O TEXVIKOG va popd eIk HAoKa 1 va Tiponyndei KaAog e€aept-
OMOG Tou Xwpou. Ot dlappoég auuwviag avixvelovTtal e n XPHon QAG-
yvag Beiou. H ¢@Adya Beiou, 6Tav umdpxouv atuoi auuwviag, dnuioupyei
AgUKOUG aTpoug. Emiong avixveuetal pe €101kO OOKILAOTIKO XApTn.

H apuwvia eival anod ta mpmOTa PYUKTIKA PEUCTA TIOU XPNoLJoTow|enkav.
Metd v avartuén Twv aAOYOVOUEVWV UdPOYOVAVOPAKWY AVTIKATAOTA-
BnKe OTIG EYKATAOTACEIG HIKPOU KAl HECAiOU HEYEBOUG. ZMUEPA XPNOLUO-
Toleital OTIG £YKATAOTAOELG TTayoroleiwy KaBwG Kal OTIG HEYAAEG eyKaTa-
OTAoEIg CUVTNPNONG I KATAYUENG. YTIdpXel MAVTWG EVOLAPEPOV OTNV ETIO-
X1 MOG, OTIOU TIAPOUCLAZETAL ETIITAKTIKA AVAYKN YA ATIOUAKPUVOT) TWV AAO-
YOVOUEVWV USPOYOVAVBPAKWY, Yla XPron TNG auUwViag Kal 0€ EYKATAoTA-
OELG UKPOTEPOU PEYEBOUG.
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Eixéva 6.22 Aroyn evog Tunuatog eatulotn auuwviag.
Ot owAnveg gival arnd avoéeidwTo atodAl kat Ta MTepUyLa ard aAOUUivIo

6.4.4 AmMEIKOVION TWV XAPAKTNPICTKWV TWV YUKTIKOV HECWV
oe diaypauua p-h

OL 1816TNTEG (TA XAPAKTNPLOTIKA) TWV SLAPOPWV YUKTIKWV LECWV UTTOPOUV
va rapactabouv oTo dlaypapua p-h.

Ta epyaotpla YPUENg TwWV EPEUVNTIKWV KEVIPWY TWV UEYAAWV ETALPEL-
WV KAl TWV TIAVETIOTNHIOKWV WOPUUATWY €XOUV CUYKEVTPWOEL TIELPANATIKA
oTolxeia yia kKdBe YPUKTIKO peuoTO Kal €XOUV KATAOKEUAOEL dlaypauuata
Tieong-evOaATiag ya kabéva ard autd, Ta oroia Hag EMTPETOUV va dla-
Baooupue xpnolua otolxeia ya kabe YPuUkTikG péEoo. Ermiong, nmavw ota dla-
YPAUUATA AQUTA UTMOPOULE VA OXEDLACOUUE TOV YUKTIKO KUKAO UG YUKTL-
KNG €YKATAOTAONG KAl VA KAVOUUE EVEPYELAKOUG UTIOAOYIOMOUG, Omwg Ba
doupe oto Kepdhawo 7.

Ag yvwpioouue OUwS avaAuTIKA TO dlaypauua p-h.

2TOV KATAKOPUPO a&ova tou dlaypdupatog p-h petptétal n mieon. Ot
povadeg ou Ba cuvavthiooupe ota dldpopa dlaypdupata (BA. Mapdptnua
3) eivar moAAanAdowa Tou Pa (kPa, Mpa, bar). Zuvavtape 6uwg akdua T1o
psi 1) To at. 2tov opllovTio dEova peTpleTal n dKA evBaAria (kd/kg), aAAd
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Ba ™ Bpoupe kat oe Btu/lb 1y oe keal/kg.

Mavw ota daypduuata p-h tou Mapapthuatog 3, 6a SLAKPIVETE Ula Ka-
MIava Tou €XEL TN JOPEPY TOU XxNuatog 6.22. To onueio 1ou BpiokeTal
OTNV KOpuPpn NG KaUmavag eivat 1o Kpiolo onueio kat o autd avtiotolxei
(oTov kaTakOpUPo A&ova) N kpiowun Tieon.

Mieon

Mpappn
KOPECUEVOU “
uypou

o Kpiowo
onueio

Fpapun
~—KOPECNEVOU
atuou

EvBaAmia

2xnua 6.22

H kaumava autr) aroteAeital and dUo OKEAN, TIG KAUTTUAEG KOPECUOU.
To aplotepd OKEAOG €ival 1 KAUTUAN KOPEOUEVOU Uypou. To kGBe onpeio
NG TAPLOTAVEL [la KATAOTAON KOPEOUEVOU UypoU. To JeEl0 OKEAOG TNG
Kaurdvag eivat n KapruAn kopeouévou atpou. H emedavela tou dlaypay-
paTtog Tou BplokeTal eKTOG Kaundvag xwpiletal oe OUO TIEPLOXEG : TNV TiE-
ploxn UMEPBEPIOU ATHOU Kal TNV TIEPLOXN UTIOWUKTOU UYpPOoU (ZxMHa 6.23).

Micon

EvBaAnia

Zxnua 6.23 lNeplox£g Tou dlaypauuarog p-h

Ta onueia mou BpiokovTtal OTO E0WTEPIKO TNG KAUMAVAG TIAPLOTAVOUV
KATAOTAOELG, OTIOU CUVUTIAPXOUV UYPO Kal aTtudg TOU YUKTIKOU UECOU.
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‘Oco 110 KOVTA 0TO OeELO OKEAOG TNG KauTAvag BpLoKopaoTe, TOCO TO To-
000TO ATHOU OTO Wiyupa uypou-atuouU eival peyaAutepo. Avtibeta, Ta on-
peia mou Bpiokovtal Kovid O0To aploTepd OKEAOG TIAPLOTAVOUV KATAOTA-
O€lg OTouU, OTO Wiyda uypou-atuou, utiepTePEl TO UypO YUKTIKO PECO. Ou-
pnBeite OTL eixaue xpnoloriomoet éva Peyebog rou eE€ppade To IOCO0TH
ATHOU OTO Wiyua uypou-aTpou. Mpodkettal yia to Babud Enpotntag (BA. kat
v napaypa®o 4.3). To daypappa pag mAnpogopei yia 1o Babud Enpdin-
TAG OTOLOUBATIOTE onueiou HEoa OoTnV Kaumndava. Autd pag to deixvouv ol
YPAUUEG 0TABEPNG ENPOTNTAG TIOU €XOUV TN HOPOPT], TIOU PaiveTAl OTO ZXN)-
pa 6.24. AvalntnoTe TI¢ Kal ota dlaypdauuata p-h tou Mapaptruartog 3.

10%
20%
30%

MPaupEG oTOBEPOU
BaBuou Enpotntag

Mieon

Yypo
A f—100% ATuOG

80% ATuOG
90% ATUOGQ

EvBaArmia

2xnua 6.24 pauusg otabepne Enpotntag oto didypauua p-h

Mieon
AN

i

EvBaArmia

2xnua 6.25 pauueg otabepng ldikng evbaAriag

Ol KATaKOPUPEG YPAUUESG TOU ZXAMUATOS 6.25 TAPIOTAVOUV YPAUMES
otaBepng €WOIKNG eVvBAATag (EQOCOV OTOV 0pLOVTIO GEova Tou dlaypap-
paTog p-h petplétal n eIk evbaAria). Avtiotolxa, ol opllOVTIEG YPAUMES
eival ypappég otabepng mieong, (Zxnua 6.26).



WyY=H KAl WYKTIKA MESA 187

Mieon
N
[~

EvBaAria

2xnua 6.26 pauueg otabepng rieong

MNpoogETe TWPA TO TUNUA Uag opllOVTIag YPAUMNG Tou PpiokeTal ava-
peoa ota dUo OKEAN NG kaumdvag (2xnua 6.26). ‘'OAa ta onueia autou
TOU €UBUYPAUPOU TUAMATOG €xouv Tnv idla mieon. MNMpokeltal ya dladoxl-
KEQ KATAOTACELG TOU HiyUATOG UYPOU-aTHOU, KABWG TO YUKTIKO WECO ATO-
rnoleitat. H rieon, o’ 6An tn dlApKela TNG ATUOTOIMONG, TIapapével otabe-
pn. To ido 6pwg cupPaivel, onwg yvwpidoupe ard t1o KepdaAalo 4, Kat yia
™ Beppokpacia. ETol Aormov 1a Tuiuata Twv opllovTiwV YPAUUWY TIoU
BpiokovTal péca oTnv Kaumava sival kat ypauuég otabepng Bepuokpa-
oiag. Tuyivetal OpwG OTNV MEPLOXT) TOU dlaYPAUMATOG EKTOC Kaurndvag; To
2XAUA 6.27 pag deixvel T HOP®T) TIOU £XOUV Ol YPAUUEG OTABEPNG BeplLo-
Kpaoiag o’ 6An v mneploxr Tou dlaypduuatog.

Mieon

/

Zxnua 6.27 pauugs otabepnq Bepokpaoiag

EvBaArmia

To dldypauua p-h pag nAnpopopei akdUa yia Tov €101K6 OYKO TIou €XElL
TO YUKTIKO LUECO o€ oTmolodnmoTte onueio Tou dlaypduuatoq. ‘Onwg einmaue
eVWPITEPA OTO KEPAAALO AUTO, €L0IKOG OYKOG ovVouAleTal O OYKOG TIOU Ka-
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TahayBdvel n yovada palag tou YukTikou (mé/kg n ft3/lb), Tov oroio Bpi-
OKOUE O1aBAfovTag TIG KAUMUAEG 0TABEPOU EOIKOU OYKOU (ZxXHua 6.28).

Mieon

EvBaAnia

2Zxnua 6.28 [pauugc otabepou eldikoU OyKou

TéNog, To dlaypappa pag divel kat Tnv e1I8IKA evTpomia (BA. Tnv § 2.14)
oe (Movada S.1.) kd/kgK . Ot ypauueg otabepng eOIKAG evTportiag ¢paivo-
vTal 0TO 2xNua 6.29. Ma Tétola ypapur akoAoubei n dlepyacia g YUKTL-
KNG HovASAG OTO CUUTILEDTT], OTIwG Ba OoUE OTO EMOPEVO KEPAAQLO.

L

Mieon

EvBaArmia
Zxnua 6.29 Npauugc otabepng eLdIknG evrporiag

Ag aloToIRooUE TWPEA TA OTOLXEID TIOU HaG TIAPEXOUV Ta dlaypduuaTa
p-h yla va anavirfooupe o€ OpLOUEVA EPWTNUATA.

Ll 310 didypauua (P-H) Tou WukTikoU uéoou R22 (Aiaypauua 6.1) é-
Xouv onuelwbei téooepa onueia (A,B,I,A). Awote T Bepuoduvaulkn
Karaotaon otnv oroia BPIoKeTal TO WUKTIKO PEUCTO OE KABE onLueio,
KaBw¢ Kal Tnv rieon Kat tn Bepuokpacia ota onueia B kat I kat A.
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Mapatnpoupe O6TL O0TO OLAypauuUa TIoU pag &0Bnke, oL povadeg eival
Kp/cm? yia tnv rieon kat °C yia tn Beppokpaocia.

2T0 onueio A To YUKTIKO peuoTtd Bpioketal oe KatdoTtaon uroYu-
KTOU Uypou.

270 onueio B €xoupe piyupa uypou kat atuou. O Babudg Enpodtntag
eival 0.4, dnAadn €xoupe avaAloyia 40% atud kat 60% uypo.

270 onueio I To YUKTIKO peucTO Bpioketal oe KatAoTtaon Enpou Ko-
pECEVOU aTOoU.

210 onueio A 10 YUKTIKO peuoTO BpiokeTal o€ KATAoTAON UTEPBEP-
[Mou atuou.

H riicon oto onueio B givat 1,8 Kp/cm? kat n Bgppokpacia -28 °C.
H riieon oto onueio I eivat 4,2 Kp/cm? kat n Beppokpacia -6 °C.

H riieon oto onueio A sivat 1,05 Kp/cm? kat 1) 8gpuokpacia 10 °C.

L] Mriopouue, xpnowiorowwvrag tov Mivaka 5 (Mapaptnua 2) e ta Bgp-

UOOUVAUIKA XapaKTnploTika Tou R22, va eraAnBsuoouue av diaBdoa-
UE TIG aKPIBEIG TIUEG Yia TNV TTieon Kal TN Bepuokpacia Twv onueiwv B
Kkat I kat A Tou rnmponyouueVoU EpWTNHATOC |

Mriopoupe va kavoupue enaAnBeuon ue Baon Tov lNivaka aAAd poévo yua
Ta onueia B kat I, d16TL o lMivakag avaypdgel (euydpla TIHQOV Tiieong Kal
BepuoKkpaciag aTtpornoinong. As pag Bonba 6uwg OXETIKA Ue To onueio A,
ylati To peuoTo Hag eival oe KATAOTAOT UTIEPBEPIOU aTHOU.

L] Mooodlopiote yia kabe éva arod ta onueia B, I, A Tou Alaypduuarog

6.1 tnv eldikn evBaAriia kat Tov £16IKO OYKO.

dépvovtag kGbeteg yYpaupeg arod ta onueia B,IN,A mipog Tov d€ova tng
evBaAriag, diaBagoupe hy=114 keal/kg, h=149 kcal/kg, h,=152 kcal/kg. E-
niong, MPoodlopifovTag TIG TIANCLEOTEPEG TPOG Ta onueia B, A ypauueg
oTaBepol edkoU Oykou, dlaBagoupe : vg=0,05 md/kg, v =0,057 md/kg,
v,=0,25 m3/kg.
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6.4.5 ZuAAoyR, aVaKUKAWGN KAl avay£Evvnon TWV YUKTIKOV HECWV

H emoxr) kKata tnv oroia ot TeXViTeg YUKTIKOL arAd agnvav va dlaguyel
oTNnV atudéoPaAlpa KAMOoLA TooOTNTA YUKTIKOU TIou dev 1BeAav, KAtd TIG €p-
yaoieg ocuvtipnong, €xel rmepdoel. OL veeg TPodlaypaPEg yia TIG EPYACIieq
ouvTthpnong kabopifouv OTL HOVO ATOMA TIOU £XOUV TN OXETIKN AOELA UITO-
poUV va KAvouv TETOLEG eTeUBACELS OTA YUKTIKA ouoTtrhuata. Me tov 1po-
O auTO, eTUdIWKETAL VA OlaoPAAlOTEl OTL Ol TEXVITEG ouvTAPnong Ba &-
XOUV Kal Tn yvwon aAAd kal Tnyv anartoupevn guaiobnoia arnevavtl ota
MPORANUATA TOU TEPIBAANOVTOG. 2€ KATOola and auTd Ta TPoRAnuata &-
XOuV oUUBAAeL wg €va Babud kat Ta maAald PukTika peoa. MNMola Ouwg akpt-
Bwg eival autd ta mpoBAnuata; MNpodkeltal yla tnv KATaoTpoPr) Tou 6lo-
VTOG TNG atpuéopalpag Kal 1o pavouevo Tou Beppoknriiou, TOU avaAuo-
vTal oto KepdAaio 1 tou BiBAiou (Mapdypapog 1.1, SxHua 1.4, Ewkdveg
1.4 kat 1.5). Oewpeital OTL avaueoa oTa YUKTIKA HECA, OTO TIPORANUA &-
XOUV OUlBAAel Kupiwg ol xAwpopBopdavBpakeg (CFC) — TO YUKTIKO UECO
R12 eival évag amnd auTtouqg. AsuTtepeudvTwg €XOUV OUUBAAEL KAl OL UdPO-
yovo-xAwpopBopavBpakeg (HCFC), érnwg To R22.

H araydépeuon g ekMoumng XAwpopBopavBpdkwy otnv atuoopalpa
odnynoe oe véeg dladikaoieg. AvarTuxbnkav uebBodol yia tn oUAAOYR, TNV
AVAKUKA®ON KAl TNV avayévvnon TwvV PYUKTIKWV HECWV.

ZuAAoyn ( recovery) eival n dladikacia agaipeong Tou YUKTIKOU UECOU
arod Jia povada Kal CUYKEVTPWON G ToUu oe €va edIKO doxeio. Na va yivel
auTo, de xpeldleTal va MepAcel TO YPUKTIKO PEUCTO ard KAMOLOV EAEYXO 1)
ene€epyaoia. OL PLAAEG ATIOBAKEUONG TWV XPNOLUOTIOMNUEVWY PUKTIKWOV
MECWV OeV EXOUV TA KWOIKA XPWHUATA TwV YPUKTIKOV MECWV Yla Ta oroia
AN OAPE TIPONYOUUEVWG, OAAA €va OLKO TOUG KWOLKO Xpwua. Exouv 6Aol
YKPL XpWUA UE KITPLVO OTO enAvw PEPOG. Ot PpLAAEG auTEG YeuiovTal, €W
TO 80% TNG XWwPENTIKOTNTAG TOUG KATA UEYLOTO, Yia AdYOUG AOPAAELQG.

AvakUkAwon (recycling) evog YUKTIKOU péoou eival n dladikacia e v
ortoia TO YUKTIKO PECO TIOU CUAAEYETAL amtd €va YUKTIKO oUOTNUA YiveTal,
pe TN BonBela eldlkhg cuokeung (Eikova 6.23), kaBapo kal £TOLUO va Xpn-
oworonBei kat TaAL. H diadikaoia yivetal oTo XWpPo NG YUKTIKAG EYKATA-
OTAONG 1) 0TO YUKTIKO epyacTnplo. MNepthapBavel n SIEAEUOT TOU YUKTL-
KoU JEOOU PEoa ard Eva dlaxwpLoTr) Aadlou Kal TNV arAn 1) TIOAAQTIAR OLE-
Aguor| Tou pEow PIATPWV-EnpavThpwy, Ue OKOTO va PElWBEL N uypaocia, Ta
0o&€a Kal Ta OoTeEPEA OWUATIOLA TIOU TIEPLEXOVTAL OTO YUKTIKO PEUOTO.
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Eikova 6.23 >uokeun avakUKAWONG YUKTIKOU UETOU

Avayévvnon (reclaiming) evog WUKTIKOU pecou eival n diadikacia kaba-
PLOMOU TOU WOTE va dnuloupynBei éva veo mpolodv. H diadikacia autn repl-
AapBavel Xxnuikn avaAuon Kat eivatl TiBavo va arnattrioel ) XPnoLoroinon
MECWV OLWUALONG 1 artdoTaéng. H avayévvnon unopel va oAokAnpwbei pévo
og €101ka epyaoThpia.

YTGpxouv TIEPITTWOELG OTIG OTIOIEG TO XPNOLUOTIONUEVO YUKTIKO UECO
eival aAAolwpEVO oe TETOLo BaBuod mou dev Propel va kabaploTtei 1y va mpo-
Kuyel éva veo Tipoldv. To udvo Tou aropével TOTE eival n KATAoTpoPpn Tou
XPNOLLOTIOINUEVOU WUKTLIKOU PEUCTOU TIOU YIVETAL e TNV ATIOTEPPWOT) TOU
oToug 650 °C nepirmovu.
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6.4.6 EmTpembépeva ixvn uypaciag ota YUKTIKA pEUOTA Kal cuvepyacia
TOUG ME TO AITTAVTIKO

Av undpxel uypacia oto PUKTIKO ouoTnua, eival TIoAU TuBavo va EXoupue
dnuIoupyia Mayou oTo EKTOVWTIKO MECO. AUTO UMOpPEL va €XEL WG ATIOTE-
Agopa Tn SuCAelTOUPYIA 1] KAL TO «UTTAOKAPLOUA» TOU EKTOVWTIKOU UECOU.
ErumA€ov, n uvypaoia, oe oplopEva YPUKTIKA PEoa, ival duvatod va Tpoka-
A€Oe€L, OTIC UPNAEQ BEPOKPATIEG TOU CUUTILEDTT], SIACTIAOT TOU WUKTIKOU
pPEUOTOU Kal dnuoupyia {nuoyoévwy o&Ewv. Mropei emiong va TPOKAAEDEL
OlaBpwOoN 1) OKOUPLAOKA OTA PMETAAAA TOU KUKAMWUATOG 1 KATAOTPOPT) TOU
Aadlou 1ou eivatl rmbavo va odnynoeEL, OTIG EPUNTIKEG LOVADEG, OTO KAWLUO
TOU KLvnTrhpa.

2TV epwtnon 14, oto TEAOG AuToU TOU KepaAaiou, propeite va avadn-
TAOETE TOUG JLAPOPOUS TPOTIOUG UE TOUG OTtoioug uropel va rnepdoel u-
yYpacia oto PUKTIKO ocuoTtnua. Ag douue Twpa TG auTtr avixveueTal. AuTO
yvivetal pe toug Agyoduevoug Oelkteg uypaociag mou TormobetouvTal OTn
YPaUWT uypou (avagpepbrikape o’ autoug otnv § 6.3.5). O1 deikteq autoi
TIEPLEXOUV ULa XNMUIKA oucia Tiou aAAAlel Xpwua, avaAoya UE TNV TIEPLEKTL-
KOTNTA TOU YUKTIKOU O uypacia. Ao 1o «TtapabupdKl» Tou deiKTn Uropei
Kaveig va rmapatnpenoel Tnv aAAayr) 0To XpwHa Tou deiktn.

Ta PUKTIKA pEoa TIPETIEL va arnobnKeuovTal o oteyavd doxeia kal va
dlatnpouvTtal oe Enpd meplBAAAov. Ot MepIoCOTEPOL KATACOKEUAOTES TIPO-
pnBeuouv YUKTIKA péoa arnailaypéva and vypaoia. QoTooo, eival iowg a-
OUvaTo va anopakpuvel Kaveig MAHpwg TNV uypacia arod €va YPUKTIKO peu-
0TO. AUTO ToU UTTopPEL va yivel eival va KpatnBei To T0cooTd TNG uypaciag
o€ TIOAU XaunAd ertineda. Yapxouv AoUrmov podlaypageg yia TNV EMITPE-
mopeVN uypacia oc kAbe €idog YPUKTIKoOU. H uypacia oe €va PYUKTIKO HECO
peTpETAL 0 ppm (parts per million = PUEPn OTO €KATOUMUPLO) 1) AAALWG OE
mg (WALYKpau) ava kg YUKTIKOU pEoou.

To Aad1 Aimavong KUKAOPOpPElL 0TO YPUKTIKO cUoTnua padi ue TO YPUKTIKO
peuoTo. Amaivel kKat Puxel Ta Kivoupeva PeEPN Tou ouprieotr. Emedr) ou-
vepyadeTal Ye TO YUKTIKO PEUOTO, Ba TIPETEL VA €XEL TIC KATAAANAEG 1016
TNTEG. 2TOUG EPUNTIKOUG CUUTILECTEG, TO AMAVTIKO EPXETAL KATeEUBEiav Og
EMAPN ME TO TUALYMA TOU KivnTrpea. Mpémel Aomodv va Uropei va aviexel
o€ TIOAU uPnAEg Bepuokpaoieq. Emiong, Ba mpémnel va punv mpokaAei ¢nuda
OTO YPUKTIKO JECO Kal OTOV €EOTIALOUO TNG £yKATAOTAONG.

To AGJL, peéoa oe €va YPUKTIKO KUKAwUA, PUxXeTalL oe XaunAn Beppokpa-
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oia, aAAG PTAvEL Kal o€ UYNAR Beppokpacia PEoa OTo ouurieoTr. lMNMpemnel
va aVTEXEL Kal OTIC OUO AQUTEG CUVBNKEG Kal PUCLKA va TTapapével o€ UYPR
Kardotaon o€ 6Aa Ta MEpn TOU GUCTHHATOG.

‘Eva KaAd AMavTIkO MPEMEL VA €XEL TIG AKOAOUBEG IBIOTNTEG :

o Oepuikn otaBepdTNTA. Na un dnuioupyei anobeuata avBpaka oe eu-
aiobnta onueia oto cuprieoTn, 6mnwg oL BaABideg Tou 11 oL Bupideg
KaTaeAng.

o  XnuiKr) otaBepdtnTa. Na pnv avtidpd XNUKa Pe 1o YUKTIKO JECO Kal
ME TA UAIKA TV SLAPOopWV HEPWY TOU PUKTIKOU CUCTAUATOG.

o XaunAo onueio mMENG. MNa va propei va mapapével uypod otn XApnAn
TAeUpPA TOU CUCTAHUATOG.

o XaAunAO EwdeC. AUTO TOU ETUTPEMEL va dLATNPEEL KAAEG ATTAVTIKEG L-
KavOTNTEG OTIC UYNAEQ BEPUOKPATIEG KAl UPNAR PEUCTOTNTA OTIQ
XAUNAEG.

To AGSL rpemel va eival kabBapod 6Tav arocupeTal arod éva YUKTIKG ou-
oTnua. Av TO XpWHa Tou €Xel AAAAEEL, onpaivel 6TL dev eival KaBapod. STnv
TEPIMTWOoN auTr|, Ba TPETEL va TOroBeTNBoUV VEA MIATPA KAL APUYPAVTEG
O0TO OoUCTNUA Yla va dlatnpricouv KaBapod 1o vEo AAdL.

Ta doxeia Aadlou mpérel va rapapévouv KAELOTA. Av ektebel To AGdL
OTOV aTHooPaAlPlkO aEpa, Ba arnoppoPnroel uypaacia.

2T0 YUKTIKO cUOTNUa Ba TIPETEL va XpnoLdoriolouvTal Hévo AITavTika
TOU MPOBAETEI 0 KATAOKEUAOTAG. Ta OpUKTEAALA €ival AKATAAANAQ Yla Ta
neploodTePa amnod Ta vEA YUKTIKA peuoTd. Exouv @TiaxTtei edikd Aadla Ai-
mavong yia autd ta eVAAAAKTIKA PUKTIKA.
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ANAKE®AAAIQZH

WYEn ovouddetal n dnuloupyia Kat dlatrnenon XaunAwv Bepuokpaclov oe
£Va XWPO UE OTOXO TN OUVTHPNON TPOPIUWY 1) TNV ETMTEUEN CUVONKWV 4-
veong. Avaloya pe tn Bepuokpacia Tou PuxOUEVOU XWPOU, Ol EPAPUOYEG
NG YUENG Mropouv va XwPLoToUV O €PAPUOYES XAUNA®V, HECWV KAl U-
YnAwv BEPUOKPACLOV.

O TexVIKOG TNG YUENG Xpnoluorolel otn SOUAELd Tou €va UeYAAo aplBud
epyYaAeinv kal cuockeuwv. MNMpokeltal yia epyaAeia Kal CUOKEUEG TOU UNXa-
VOAOYIKOU gpyaoTtnpiou, aAAd KUpiwg €I0IKEG CUOKEUEG Kal epyaAgia yia
TNV TIAPAKOAOUBNOoN, TNV ETIOKEUT KAl TN CUVTHPNON €VOG YUKTIKOU Ku-
KAQOUATOG.

Ta T€éo00epa BaAoIKA UNXAVAUATA 1) OUCKEUEG TOU PUKTIKOU KUKAWUATOG Ei-
val O ATHUOTIOINTAG, O CUMTIECTNG, O CUMTIUKVTNG KAl TO EKTOVWTLKO UECO.
YTdpxouv OuwG Kal TIOAAEG AAAEC OUOKEUEG TIoU puBuifouv Tn Aettoupyia
TOU YUKTIKOU KUKAMWUATOG 1) €XOUV aOPAALOTIKO POAO (OUAAEKTNG UypOU,
dlaxwplotng Aadlou, piATpo-Enpavtnpag, deiktng pong, deikIng uypaociag,
rnayida otayovwyv uypoU YUKTIKOU OTNnV avappdpnorn, mpecooTateg, Bep-
MOOTATEG K.T.A.).

To PUKTIKO peUOTO eival n «gpyaloduevn oucia» otnv YUKTIKA unxavr). Eva
KQAO WUKTIKO PECO TIPETIEL VA EXEL LA OELPA Ao 1OOTNTEG (XNUIKEG, PUOL-
KEG, PUOLOAOYIKEG, OIKOVOUIKEG-EVEPYELAKER). TNV TIPAEN, KAVEVA PUKTIKO
MECO dev TIANPOL OAEG TIG ATIALTNOELG, Yl OAEG TIG TiepuTTwoelg. ETol, n -
Aoy yivetal avaloya pe TIG IOLAITEPES AMAITAOELG TNG CUYKEKPLUEVNG €-
(PaApPUOYNG.

Ta YuKTIKA peuoTtd Xwpifovtal oe dlAPopeg Katnyopieg. Me Kpltrplo v
ToEIKOTNTA, XWwpiCovTal OTIG Katnyopieg A Kat B. 2tnv katnyopia A avn-
KOUV Ta Un TOEIKA. 2NV Katnyopia B avAkouv Ta YUKTIKA LECA TIOU UTTo-
pouv va mipokaAéoouv BAAGRN otnyv uyeia og nepinmTwon €10TIVONG, KATATO-
ONgG 1 eMaPNng Pe To d€ppa. Me Kptthplo TNV avapAegipoéTnra, dSnAadn v
EUKOAlQ avapAegng, xwpifovtal ot Katnyopieg 1 (Un ava@Aggo), 2
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(xapnAn ava@AegiuémTa) kat 3 (uPnAn avapAegiuotnta). O BEATIOTOG Xa-
PAKTNPLOUOG ard TAEUPAG AoPAAELAG YIa €va YUKTIKO HEoO eival Al (un
TO&IKO, Un avaPAEELO).

Ta meplocoTeEPA YUKTIKA UECA, TIOU XPNOLUOTIOOUVTAL EUPEWG, TIPOEPXO-
vTal and udpoyovavepakeg (evmoelg Tou dvBpaka e udpoyovo), 0Toug o-
Toioug Karola atopa udpoyovou £Xouv avtikataotabei pe atopa xAwpiou
(Ch ") pBopiou (F). Alakpivouue €dw, avaloya pe tn XNULKA ocUoTACT, TOUG
xAwpopBopavBpakeg (CFC), Toug udpoyovo-xAwpopbopavBpakeg(HCFC),
Toug udpoyovo-pBopavipakeg (HFC) K.T.A.

Oewpeital 6TL ol XAwpopBopavopakeg (CFC) €xouv CUVTEAEDEL, TIEPLOCO-
TEPO aAnd KABE AAANO YUKTIKO PHECO, OTNV KATACTPOPNR TOU CTPWHATOG TOU
6Covtog oTnV atuoécPaipa. ['a 1o AOYo auTod, 0 Kal ApPKETA Xpodvia €xEl
Eekivnoel dladikaoia avtikataotaong tTou R12 kat Twv aAAwv CFC. Ta te-
Aeutaia xpovia &ekivnoe avtiotolyn Oladlkacia Kat yua Toug udpoyovo-
xAwpopBopavBpakeg (HCFC), evag amd Toug oroioug eival To TIOAU dlade-
OOMEVO YUKTIKO HECOo R22.

H dwartiotwon Twv ducpevav TIEPIBAAAOVTIKDV ETIMTWOEWY And Tn Xprion
OPLOUEVWV PUKTIKOV PHEOWV, 001 YNOE OE AMAYOPEUOT) TNG EKTIOUING TOUG
oTnv aTnoo®alpa. Avartuxbnkav péBodol yia Tn ouAAoyr, avakUKAwon
Kal avay&vvnon TwV PUKTIKOV JECWV.

ZuAAoyn ( recovery) eival n dladikaoia agaipeong Tou YUKTIKOU PECOU arod
Hla povada KAl CUYKEVTPWONG Tou ot €va eldlkd doxeio. AvakKUKAwon
(recycling) evog YUKTIKOU peoou eival n dladikacia e tnv oroia To YUKTL-
KO MECO TIOU CUAAEYETAL ATIO £va PUKTIKO cUoTnua yivetal, pe tn Bonbela
€10LKNG OUOKEUNG, KaBapo Kal ETOLUO va Xpnotluorondei kat éAL. H diadt-
Kaoia yivetat 0To XWPo NG WUKTIKNG £YKATAOTAONG 1) OTO WUKTIKO £pya-
othplo. Avayévvnon (reclaiming) evog YUKTIKOU UEoou eival n dadikaocia
KaBapLopou Tou WOoTe va dnuoupynBei éva véo mpolov. H dadikacia autn
nepAauUBAavel XNUIKA avAAuon Kal eival avo va anattoel I XPnNoLUo-
rnoinon péowv dLUAlong 1) anocTtagng. H avayévvnon propei va oAokANpw-
Bei povo oe eldIkA epyacTnpLa.

Ma 6Aa Ta PUKTIKA PEoA UTIApXouV 6pLa Yia Ta EMTPEMOMEVA iXvn uypa-
oiag. H napoucia uypaociag oto YUKTIKO KUKAWUA eival averubuuntn, yuati
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Mrtopel va TpoKaAEoel TIPORANMATA dUCAeLTOUPYIAG 1) KAl «UTTAOKAPLOMA»
TOU EKTOVWTIKOU UECOU. YTIAPXOUV AOLTTOV OpLa YIA TA ETUTPETOMEVA (XVN
uypaoiag oe KABe YPUKTIKO PECO. TENOG, O KATAOKEUAOTNG KABE WPUKTIKOU
HEooU opilel pe tolo €idog Aadiol Aimavong propel va ouvepyaoTel To
OUYKEKPLUEVO WUKTIKO. Idlaitepn mpocoxn mpérel va divetal oTo onueio
auTto KATA TNV avtikatdotaon MaAlov PUKTIKOV pEowv (R12, R22) and vea
OLKOAOYIKA O€ UTIdpXOoUOEG EYKATACTACELG.

@y

Q) | EPQTHZEIZ - APAZTHPIOTHTEZX

1. Ti6a cupBei av éva PUKTIKO KUKAWUA, TIOU £XEL TPLXOELDT) CWANVA WG
EKTOVWTIKO UECO, UTIEPPOPTWOEL uE PUKTIKO PEUCTO ;

A) Oa £xoupe MayoPpayud OTO EKTOVWTIKO LECO
B) Tirota
IN) H mieon kat@BAwng Ba yivel YnAdTtepn
A) To YUKTIKO arnoTtéAeopa Ba gival HeyaAuTepo.
2. Tati ota YPUKTIKA KUKAwUATA TortoBeTeltal gpiATpo mplv arod Ttov T1pL-
X0EION CWANVA ;
A) Na va cuykpatel TNV Uypacia Tou CUCTHUATOG
B) MNa va cuykpatei Ta EEva cwuatidla Tou CUOTANATOG
N MNa va IATPApeL TO AMAVTIKO TOU CUCTHUATOG
A) INa va arnopakpuvel Tov agpa ard 1o cUoTnua.
3.  Ti oupBaivel pe TG TIECELG EVOG YUKTIKOU CUOTAUATOG UE TPLXOELON
OWARVva KAatd TIg mauoelg Asttoupyiag ;

A) H miieon g xaunAng mAeupdg aveBaivel, evm n 1ieon ™G UPnAng
MAEUPAG MapAUEVEL OTABEPN

B) AuEdavovTtal Aiyo oL TiEcelg kal Twv U0 TIAEUPOV
M) Ol uEoelg PEVOUV OTIWG fTav TIPLY aro TNy mauon
A) OLuéoelg Teivouv va e§Llowbouv.

4. TioupBaivel av o TPLXOELONG OCWANVAG EVOG OUCTAUATOG £XEL UEYAAU-
TEPO UNKOG ard auTtd Tou TIPETIEL ;
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10.

11.

WY=H - KAIMATIZMO>

A) H miieon kat@bAwpng Ba givatl oAU xapnAn
B
r

) H riieon avappdenong Ba eival oAU uPnAn

) To otolxeio atporoinong Ba £xel LeYAAo PEPOG «ENpo»

A) Oa pelwbouv Kat n mieon TG XAUNANG Kal n Tieon NG UWNANG
NAeUpAg.

Mikpdg (OUVTONOG) KUKAOG AstToupyiag o i YUKTIKN povada Wro-

pei va onuaivet :

A) Kakn puBuion Tou BepuooTtatn

B) EAQTTWOUATIKOG CUUTIECTNG

M) YWnAn Bepuokpacia meptBAAAOVTOG

A) EEaTomg yepdTog arod AGdL Airmavong.

H xpnotuoroinon YUKTIKOU UECOU HE XAUNAN Tiieon CUPTIUKVWONG OE

BepuoKkpacieg MePIBAAAOVTOG €XEL TO €ENG TTAEOVEKTNUA :

A) To ouoTnua QOPTHOVETAL UE MKPOTEPN TTOCOTNTA YUKTIKOU UECOU

B) Ot d1appo€g YPUKTIKOU peUOTOU aviXveEUOVTAL EUKOAOTEPA

M) Mikpodtepo KOOTOG EEOTALOLOU

A) H uypaoia dev uropei va BAayel Tnv eykatdotaon.

XapaKInpioTe TIG AKOAOUBEG YUKTIKEG EPAPUOYESG WG UPYNA®YV, MPE-

OWV i XOUNA®V BepPOKPaoLV : a. OIKIaKOG Katayuktng 6. Alathpn-

On XWPOU EIBIKWV NAEKTPOVIKOV opyavwyv oTtoug 12 °C Y. WUKTIKOG

BdAapog diatnpnong pnAwv (cupBouleuteite kat Tov MNivaka 8.2).

H anodoon twv atporomntwv petpietar ce W (1 kecal/h 1 Btu/h). M-
oTeUETE OTL Ba YropoUoayv Ol KATAOKEUAOTEG va YPAPOUV Uia Kat po-
vo TiuH oe W oe RT 1ou va avtimpoowrievel Tnv arnodoon Tou aTuo-
riowntr ;M

2UYKpIvETE TOV €I0IKO OYKO KOPEDUEVOU aTHOU —5 °C, yia Ta YUKTIKA
peuotd R12, R22, R134a. O ukpOg el8lKOG OYKOG eival TIAEOVEKTNUA
N MELOVEKTNUA YL €va PUKTIKO UEODO ;

Mati n peydAn AavBavouoa BepudTNnTa ATHOoMoIiNoNG eival embuuntd
XOPAKTNPLOTIKO Yl €va YUKTIKO KAl TIWG EMOPA OTNV WUKTIKA £YKa-
Tdotaon ;

Mati eival HeloVEKTNUA YA €va PUKTLIKO va gival eVvTIEAWG QOO0 ;
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12. 210 napokatw dldypaupa p-h, e&nynote TL maplotavel kabeud aro
TIG Ypauueég 1,2,3,4 kau 5.

o | ®

Aiaypappa 6.2

13. To YukTkO péoco R134a atuoroleital, unoé mieon 1 atm, otoug —26 °C.
Eivalr duvatd va xpnoldoTio)jooude TO TIaparnavw WUKTIKO HECO o€
Mo eyKaTtAoTtaon, Orou EeMmBOUMoUhE dlaTAPNON TIPOLOVIWY OTOUG
-30°C;

14. Me moloug TPOToug Uropei va eloduoel uypacia oe éva YPUKTIKO KU-
KAwua ; M

15. Tlowa mpoBARuaTa Propoulv va dnuioupynBouv amnd tnv mapouacia u-
Ypaciag og €va PUKTIKO KUKAWUA ;



201

TPOIIOI AHMIOYPIIAZ
WY-HX

74 WY=ZH ME XYMIIIEXH ATMOQON. [NAPAXTAXZH TOY
YYKTIKOY KYKAOY ITO AIATPAMMA P-H
7.5 AAAOI TPOIIOI MAPATQIHYZ WY=HX

ANAKEPANAIQOTH
EPQTHZEIXZ - APAXTHPIOTHTEZ
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¢ BIQKOMENO) 570y 00

Meta ™ dianpayudteuon twv Beuatwy QuToU ToU KepaAaiou, ol Uabnteg
MPETEL va glval o€ Beon :

\/ Na avagpépouv dlAPopousg TPOTIOUG TTAapAYwYNG YUENG TIoU XPNOLUOo-
TIOLOUVTAL 1] TIOU XPNOLUOTIOmBnKay KAatd To TIapeABov.

'/ Na avagpepouv Kat va eEnyouv Ta GUOLKA Gatvopeva Iavew ota oroia
BaoiCovTtal ol dldpopol TPOTIoL TTapayYwyng YUENG.

Na ava@épouv To TedIo EPAPUOYDV TWV BACIKOTEPWV CUCTNUATWV
mapaywyng Yugne.

Na avagpepouv Ta Pépn Kal va reptypdgouv tn dladlkacia mapayw-
YNNG YUENg ota TAgoV d1adedouEvVa CUCTANATA TIapAYWYNS WUENG.

Na oxedlafouv ToV KUKAO € UNXAVLKT] CUUTTEOT) ATUWV TIAVW o€ dla-
Ypauua p-h.

RN

Na kavouv armAoug eVEPYELAKOUG UTIOAOYLIOPOUG QELOTIOLWVTAG TN
0xediaon TOU KUKAOU, HE UNXAVIKA CUUTIEON ATHWYV, 0O dlaypauua
p-h.

7.1 Eioaywyn

«H ermotnun Ta kKatapepvel KAAUTEPQ arto ™ puUon otnv Yuén twv 100Qi-
Hwv», Jag Aéel To Yuyeldkl Tou Zxnuartoqg 7.1. MNvwpiCoupe (KepdAawa 1
KAl 2) OTL 1 BEPUOTNTA PEEL KATA PUOCLKO TPOTIO Artd TO (£0TO TIPOG TO KPUO
Kal TIOTE aVTIOTPOPWG. AUTO OUOKOAeE TOV AvBPWTIO OTNV TpooTabeld
TOU YLO OAOKANPWUEVA CUCTAHUATA TIAPAYWYNG WUENG (BA. Kal TNV £pwTN-
on 3 tou Kep.1)
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H erotiun Ta katapépvet
KaAutepa art’ ) puon
otV Yuén twv Toopiuwy.,

xnua 7.1

L] Ta napanavw onuaivouv nwe o AvBpwrio¢ dev KATAPEPVE va dnut-
oupYHoeL YUEn rplv eUPAVIOTOUV TA UNXAVIKA CUCTHUATA Mapayw-

Y16 Yuéne ;

O avBpwriog MAvToTe KATAPEPVE, e TA LECA KAl TIG dUVATOTNTEG TOU Ei-
XE, va retuxaivel PuEn, Baollduevog oTnv apxn mou avapEPaue ponyou-
HEVWG : OTL n BepudTnTa peTadideTal katd uOlkd TpdTo ard To (ECTO OTO
Kpuo. ETol, ppovTI(E va uttdpxel TIAVTOTE €va «KpUO CWHA» WOTE VA UETA-
0006¢i pog auTod BeppdTNTA Ad TO CWUA A ard To XWEO Tou RBeAe va Yu-
&el. O xlovoarodnkeg Twv Pwpaiwyv (§1.1) eival éva t€Tolo apddetyua.
Ta Yuyeia mayou aroTeAOUV VEOTEPN £PAPNOYT TNG BLAg 1BEAG Kal YVWPL-
oav UEYAAN €EATTAWON TNV £MOXY] TOU UECOTIOAEUOU.
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Eixéva 7.1 Aiavoun rayou yia xpnon o€ olklaka Yuyeia

7.2 Wuén pe e&aruion

MN'vwpiCoupe 11én OTL, KATA TN PETATEOTT KUIAG OUCiag ard tTnv Uypr otnv a-
£€pla QUOLKN KATACTAOT, arnoppoPdTal BepudInTa arod 1o MEPPAAAOV. Au-
T6 0 AvBpWIoG TO eKUETAAAEUOTAV ATTO TIAOALY, TIPOKELUEVOU VA ETITUXEL
YUEN. MNa mapadetyua, KATERPEXE Eva XWPO 1 €va owua £T0L WOTE UE TNV
€EATMLON TOU VEPOU O XWPOG autdg va €xel XaunAotepn Bepuokpaoia. A-
vapepPeTal OTL TIOAAOUG alwveg TipLy, otnv Ivdia, TIg TIOAU Ce0TEQ NUEPES,
Kpepouoav Bpeyuéveg Ydbeg amd avoiypata Twv KATOIKIWV TIPOG TNV
TAgUpPd TOU QVENOU, TIETUXAIVOVTAG £TOL PUEN TOU XWPOU HE TNV EATUION
TOU vepou.

Epapupoyn TG Yugng pe e&atuion aroTeAel kat To doxeio vepol Tou
TagId1wTN. 2NUEPQ, HE TOOOUG OLaPOPETIKOUG TUTIOUG doxeiwv (BePUOQ)
dlatRPENoNng uypwv oe XaunAn (f upnAn) Bepuokpaocia, uropei kaveig va
OlaTNPNOEL aKOUa Kal oe OUOKOAEG OUVBNKeEG (TL.Y. OTNnV €pnuo) dpooepd
vEPOD. 2€ TIAALOTEPES OUWG ETIOXEG, O AVBPWTIOG ETIPETIE VA ETIIVONOEL OlA-
POPEG TEXVIKEG YIA VA UMOPEL va €Xel Hadi Tou, oe OUOKOAEG CUVBNKEG,
0pooepsd vePO.

To doxeio Tou Zxnuarog 7.2 eival évag and autoug Toug TPoTous. To
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doxeio eival PTIAYUEVO ard OPLXTOTIAEYUEVO Upaopa. Ma pikpr roodtn-
Ta vepou diarotidel To Upaopa Kal eEatpifeTal oyd-oyd oto Enpd Kal
Bepud repBaAAov, OTwG auTto NG eprjpuou. Mepog arnéd tn BepudTNnTaA TIOU
aratteital ya v aAAayn ¢aong, to e€atulopevo vepd tnv arnoppodpd a-
O TO OAKO Kal arod To vepd Tou eival peoa ¢’ autov. ETol, 10 vepd uEoca
OTO 0AkKo dlatnpeital oe Bepuokpacia XaunAdTepn ard autr Tou ePIBAA-
AovTog.

2xnua 7.2 Aoxeio vepouU tng pnuou

To o dwvtavo Opwg rmapddetypa g YUéng pe eEATION, artoTeAEL TO
ouoTnHa €Qidpwong Tou avBpwmivou opyaviopou. O autOUATOG UNXavi-
OMOG TIapaywyng Tou WopWTa evepyoroleital otov avbpwro, éTav autog
duoKkoAeueTal va aroBAaAel BepudTNTA P0G TO TIEPIBAAAOV. Ta otayovidia
TOU 1BpWTA eEATHICOVTAL KAL €va UEPOG TNG BepUOTNTAG TIOU ATIOPPOPOUV
TIPOEPXETAL ATIO TO AVOPWOTILVO CWA.

H QYUEn pe eEatuion Bpiokel eQAPUOYN O APKETEG OUOKEUEG, OTIWG OL
€EATHIOTIKOI CUMITUKVWTEG KAl OL TTUpYyol YPuEng mou peAeTtrioaue oto Ke-
@daAato 6. Yridpxouv ePappoyEG TNG YUENG pe eEATUION OTNV TEXVNTA ma-
PAYWYR Xiloviou. Ouunbeite, TEAOG, TNV YUEN ne eEdTuion otav Ba eEnyei-
Te TN dlapopd avaueoa oTIG evoei&elg Twv BeEpUOUETPWY ENPou Kal uypou
BoABou oto " Mépog Tou BIRAiou.
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7.3 Wuén ue armoppoépnon

Ta ocuoctiuata YUENG he aroppoPnon eKPeTaAAeUovTaL TNV 1IB1I6TNTA HIAG
ouciag (0 amoppoPnTtng) va amoppoPpd HEYAAEG MOCOTNTEG ATHOU HIag
AAAng ouciag (To YUKTIKO HECO). H amoppo®nTikr) ousia £xeL TNV WOLOTNTA
va anoppo@d Toug atuoug otav eival kpua, evw otav BepuaiveTal Toug a-
TIOBAAAEL.

‘Eva and ta nmpwTta cuoThuata aroppo@nong mou Ppiokel eupeia xpnon
akoua Kal onuepa, eival autod TIou XPNOLUoTIoLEl vEPO WG ATTIOPPOPNTAH Kal
APMWVIA WG YPUKTIKO UECO. YTIAPXOUV OUWG KAl AAAQ cuCThHUATA, OTIWG AU-
TO TOU XpPnoluoriolel vepd-udpaTud WG YUKTIKO PECO Kal BpwuloUuxo AiBlo
WG AroppPoPNTN.

ATpomoIinTig

Amoppo@nTrig

EKTOVWTIKO

Méoo T

ZUPTIUKVWTAHG

OeppoyevviTpIa

2Zxnua 7.3 KUkAog Yuéng ue aroppopnon atuwv

2UYKPIVOVTAG TOV KUKAO auTé HE TO YVWOTO HAG YUKTIKO KUKAO UE [n-
XAVLIKY) CUUTTieon ATV BAETOUNE, AVTi TOU CUUTILEOTT), SUO VEQ PEPN : TOV
aroppoPNTH Kal Tn BeppoyevvATpa. EVmd 0 KUKAOG UE UNXAVIKA CUUTTieon
ATV akoAouBei unxavikeg dladlkaoieq, o KUKAOG UE aroppoPnaon ako-
AoubBei puoikoxnuikég diadikacieg. To (euydpl anoppoPnInG-BepuoyeV-
VNTPla Ttailel To POAO TOU CUUTIECTN. @a UropoUcaue va TIoUE OTL OTOV
aroppoPNTH €XOUME TN GAOTM TNG avappo@nong kat otn BepuoyevviTpla
™n ¢don g oupnieong. ESw Ouwg dev €xoupe pnxavikn cuurieon. O a-
TUOG TOU YUKTIKOU arteAeuBepwveTal ard TNV aroppo@nTIkA oucia oTn
BepUOYEVVATPLA KAl ATIOKTA UEYAAN Tiieon. H uPnAR mieon dnAadn, o’ au-
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TOV TOV KUKAO, eV ATOKTATAL UE UNXAVLKY) CuuTrtieon aAAG pe B€ppavon.
Kal otov KUKAO Tou ZXAuaTog 7.3 €xouue UPnAn kat xaunArn mAeupd. H
MAeUpA UYPNANG tieong eival avaueoa otn BepUOYEVVATPLA KAL TO EKTOVW-
TIKO PHETO.

H ypapun ané tov arnoppo®ntn £wg tn BepuoyevvnTpa (Exnua 7.3, ma-
XA YPQUURA) O€ PETAPEPEL HOVO TO YPUKTIKO UECO, AAAA TIUKVO OLAAUNA TOU
YUKTIKOU WECOU OTNV AroppoPnTIKN oucia. MeTd ) B€puavon otn Beplo-
YEVVATPLA, O ATUOG TOU WUKTIKOU UECOU €AEUBEPWVETAL, EVW €VA UIKPO
Mocd YPUKTIKOU PECOU TIapauével OLOAUUEVO OTNV ATOPPOPNTIKA ousia.
Exoupe Aowrndv éva apatd SLaAupa Tou eTLOTPEPEL (SLAKOTITOUEVN YPAUUN)
oTov aroppopnTr|. Ekel dpwg mpénel va eivat Kpuo yla va TieTUXEL, €K VE-
OuU, TNV AropPOPNON TWV ATUOV TOU PUKTIKOU JECOU TIOU £pXOVTAL OTOV a-
roppo®nTN. Na 10 okomd autod, Tepva arod Tov evaAAdktn E orou aro-
BAAAeL BepudTNTA TIPOC TO TUKVO OlAAUNA, TipoBepuaivovTag 1o. Ot AAAEQ
AEITOUPYIKEG KAl KATAOKEUAOTIKEG AETITOUEPELEG TWV YUKTIKWV CUCTNUA-
TWV UE arnoppoPnon Eepelyouyv and TOUG OKOTIOUG AUToU TOU eyxelpLdiou.

To ocuoTnua aroppPoOPnong Ke artopPOoPnTr TO VEPO Kal YUKTIKO PECO
TNV AQUPWVia XenoLUoTIomBnKe KUpiwg O EPAPUOYEG XAUNAWY KAl HECWV
BepUOKPACIWV. AvVaTTTUXBNKE KAl Ula TIApAAAAyn TOU CUCTHMATOG anoppod-
PNong auuwviag ya xprion o€ olklakd YPuyeia, n ornoia oe MAAIOTEPES ETTO-
XEGQ YVWPLOE PEYAAN £QAPLOYY) O TIEPLOXEG OTIOU UTPXE dlaBéaoiun Bep-
MIKA eVEPYELQ, eV eV NTAV €UKOAA OlABECIUN N NAEKTPIKA evépyela. To
ouoTnuUa aroppoPnong Ue aroppoPnTh TO PPWHLOUXO AiBL0 Kal PUKTIKO
MECO TO VEPOD, YVWDPLOE UEYAAN EQAPUOYT) OTOV KALHATIONO. Miua TéTola po-
vada dev uropei va rnapdyel BEpUOKPACIEG KATWTEPEG AMO TO ONUEIO TIM)-
&ng tou vepou (0 °C), £xel OUWG TIOAU KaAT anddoon oTnVv mnepLoxn Bepuo-
Kpaolwv 3°C €wg 14°C 10U analTouvTal yid EQAPPOYEG TOU KALUATIOUOU.

7.4 Wué&n pe ouvumicon arpwv. NMapdoraon Tou YUKTIKOU KUKAOU OTO
oiaypauua p-h

H pébBodog mapaywyng YUENG mou Xpnolyoroleital meploodTEPO OTIC &-
(PAPUOYEQG KAl EVOLAPEPEL TIIO AUECA TOV TEXVIKO TNG YUENG, eival n Yugn
ME MNXAVIKA CUUTEON ATUWV. ToV KUKAO UE CUMTTEOT ATPWV TOV E€XOUME
AN yvwpicel TIOAU KaAA ota KepdAaia 5 kat 6. ©a Tov BuunBouue £0w,
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naplotdvovTtag Tov Mavw oTo dlAaypappa rieong-evoaArniag.
O KUKAOG YUENG e oupriieon atuwv €xel mdvw oto dlaypauua P-H
Hop®n 1ou deixvel To Aldypappa 7.1 :

'y Kplowo .
/ onueio 12: atporoinon
23: ouprieon
35: dlepyaoia oto
OUUTUKVWTN
45: ouprnukvwon
5 4 3 . -
- _ 51: ekTOVWON

—

evbaAria h

Aidypapua 7.1 KUkAog YUENG Ue unxavikn ouurieon atuwyv oe dldypauua p-h

270 dlaypaupa auto, n MeTaBoAr 12 rnaploTtdvel Tnv Atporoinon péoa
OTO YUKTIKO oTolxeio. Mpokeltal yia (o6BArTTn petaBoAr. H ypauun 23 na-
PLOTAVEL TN CUMTIEECN KAl AKOAOUBEL LOEVTPOTIKA KAUTUAN Tou dlaypdupua-
TOG. 270 onueio 3 (KaT@BAWN Tou CUNTILEDTH) €xouue unépBepuo atud. H
pHeTaBOAR 34 eival n .o6BATIN WUEN Tou uméEPBEPUOU ATUOU OTO TIPWTO
TUAMA TOU CUUTIUKVWTN, €WG 6TOU Yivel ENpdC KOPEOUEVOG aTUoG (onueio
4). And 10 4 £wq TO 5 £XOUPE CUNTIUKVWOT) Tou atuou. MNMpokettat yia aAAa-
YA @Aong, ornoTe n UETABOAY pag eival kal €dw LOOBATTN. TEAOG, N HETA-
BoAn 51 eival n ektdévwon, KATA TNV OToia £XOUUE AMOTOMN TITWON TNG Tiie-
ONG KAl TIAPLOTAVETAL UE KATAKOPUPT YPALM.

Eipaote 10N £€tolpol va acXoAnBoUlE e EVEPYELAKOUG UTTOAOYLONOUG
navw oto dldypauua p-h.

U Wuknikn Stataén unxavikng ouurtieong atuouU, xwpeic uroyuén ou-
UMTUKVWUATOG Kal UTTEPBEpLIAQVOT aToU, AEITOUPYEL IUE YUKTIKO UECO
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R22. Ta uavouetpa uag deixvouv, kKata tn AeLToupyia, rieon atuorioinong
0,8 bar kat riieon ocuunukvwong 15 bar, evw &va Bapouetpo dirnAa otnv -
ykardotaon gxel Evoeién 1,013 bar (=1atm). Av n YUKTIKN IOXUG NG £YKQ-
tdotraong eivat 2 RT, {ntouvtal Ta €éng :

1) H xdpaén tou YukTikoU KUKAou o€ didypayiua p-h.

2) H mapoxn ualag tou YUKTIKOU UYpoU TToU KUKAOQPOPEL O0TnV ykatd-

oraorn.

3) H arroppiritouevn Bpulkn 1oXUG.

4) H rmpoopepousvn unxavikn 1oxus Kata tn cupurtieon.

5) O ouvteAeotnc ouureptpopag (COP).

1) 310 Aldypappa 7.2 ¢aivetal mwg Ba eival 0 YUKTIKOG KUKAOG TTIAvw
OTO dlaypappa p-h Kat meptypdgpetal 0Tn CUVEXELA TIWG E€YLVE N oxXediaoT.

P Kpiopo 19: )
Kp/cm? / onueio . atporoinon
23: oupriieon
35: diepyaocia oto
OUUTTUKVWT
45: oudrUKVWON
5 4 3 51: ektovVwon

hy  hg=hy=1132 hy=146,5  hy=161 h  KealKg

Aidypauua 7.2

O1L uéoelg mou pag divel n eKPpwvnon eival JAVOUETPIKEG. ZTOV KATAKO-
pupo dgova Ttou dlaypauuaTtog p-h avaypagovtatl ol arndAuteg TiEcelg. Y-
rnoAoyioupe AomodV TIG ArOAUTEG TILECELG, TIPOOBETOVTAG OTIC UAVOUETPL-
KEG TILEOELG TNV ATHOOPALPLKY] TIEEON. 2T CUVEXELQ, LETATPETIOUNE TNV TIUN
rou Bpiokouye og at ( Kp/cm?), ylati o auth Tn Hovada UETPLETAL N TEON
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oto dlaypauua p-h, To omoio £€xoupe otn duaBeot) pag ya 1o R22 (Awa-
Ypaupa 1, Mapapmua 3)

ArnoAutn Tiieon atporoinong P, = 0,8 bar + 1,013 bar =1,813 bar = 1,85
Kp/cm?

AMOAUTN Tiieon oupnukvwong Py = 15bar + 1,013bar = 16,013bar = 16,33
Kp/cm?

Snu.: MNa ™ petatporm anoé bar og Kp/cm?, a€lorotrjcaue Tov Mivaka 2.2.

ZeKlvaue tn oxediaon and to onueio 2. Autd Bpioketal MAvw OTn YPAU-
un ENpou Kopeopévou atuoU aAAd Kal Mavw oTny .oBAuttn 1,85 Kp/ecm?2. A-
1O TO Onpeio 2, akoAouBoUuEe TNV LOEVTPOTIKY YPAUUN (av dev uttdpxel Ka-
pia, rmyaivoupe avaueoa oTiG SUO TIANCLECTEPEG) KAl aveRAiVOoUlE Ewg TNV
UYnAR tieon, dnAadr €wg tTnv WooBAuTn 16,33 at. Epxoupacte opllodvTia €-
Wq To onueio 5, To oroio BpiokeTal MAvw OTN YPAUUR KOPECUEVOU UYPOU.
Aro 1o 5 kateBaivoupe katakdpupa' (EKTOVWON) UEXPL VO CUVAVTHCOUUE
Tnv L.o6BAITTN 2,85 at oto onpueio 1. To onueio 1 eival n eicodog oTov aTo-
rowinThA. 210 Alaypappa 7.3 €xel oxXedlaoTel 0 KUKAOG TIAVW o€ dLAypapua p-
h Tou YuKTIKOU peucTtoU R22, cuupwva UE TNV TIOPEIQ TIOU TIEPLYPAPNKE
rnapandavw. Ao To SLAYPAUA AUTO TIAIPVOULE Kal TIG TIHEG TWV EVBAATILLOV
TV dlAPopwv onueiwv ou avaypdgovtal oto Aldypauua 7.2.

2) H QukTikn 1oxug sivat 2RT = 24000 Btu/h = 6000 kcal/h. H YUKTIKA -
kavoTtnTa (dnAadr) oon BepuoTNTA ANOPPOPATAL OTOV ATUOTIOINTA ava kg
PUKTIKOU Péoou) Bpioketal amod To dlaypaupa wg dlagopd eveaAmiav : h,-
h, = 146,5-113,2 = 33,3 kcal/kg. AlaipwvTtag TNV YPUKTIKN LoXU dla TV YPu-
KTIKY] IKavOTNTa, Bpiokoupe OTL N TTapoxn palag eival :

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

3) To OAKS 10006 BepudTNTAG TIOU ATIORAAAETAL OTO CUUTIUKVWTY, TAPL-
oTaveTal and To UAKOG Tou eubuypappou Tunuatog 35. Av n Aoknon pag

1 Z& MoAAG dlaypduuata, mou avanaploTouV Tov PUKTIKO KUKAO o€ dlaypapua p-h,
Ba Ocite TN HeTAPBOAN 51 OXedAOUEVN UE OLAKOTITOMEVN YPAUMT. AUTO YiveTtal
yati 8 yvwpiCoupe akpBwg TIG EVOLAUECEG KATAOTAOELG AQUTNAG TNG METABOANG.
Ekeivo 1ou yvwpiCoupe eival 6TL n evBaAria sival idla otnv apxIkn kat v TeAL-
K KaTaoTaon.
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Aigypappa 7.3 WUKTIKOG KUKAOG rAvw oTo dlaypauua p-h
TOU WUKTIKOU ugoou R22
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{ntouoe Tn BeppdTNTA CUUTIUKVWONG, TOTE Ba Maipvaue 1o PAKOG TOU gu-
Buypaupou TUNUAToG 45 (LEoa OTNV KaUmava).

H aroBaAAopevn Bepudtnta ava kg WUKTIKOU BpioKeTal wg dlapopa ev-
BaAruwv : hy-hy = 161-113,2 = 47,8 keal/kg. Na va Bpouue nooa keal arto-
BaAAovtal avd wpa Ba TIOAAATAACIACOUE TO TIOCO AUTO ETIL TNV TIAPOXN
pacag. AnAadn, 1 aropPLITOUEVN BEPUIKY LoXUG Ba eival : 47,8 x 180,18 =
8613 kcal/h.

4) To €pyo TIOU TIPOOPEPETAL OTO YUKTIKO LECO KATA TN CUWTIiEon, ava
kg WUKTIKOU pEOOU, uttoAoyileTtal arnd 1o dldypauua we dlagopd eveaA-
rwv. Exoupe W = hy-h, = 161-146,5 = 14,5 kcal/kg. MoAAamAaaciaZovtag
TOV apPLOPO auTo Ml TNV TIapoxn KAadag, PPioKouNE TNV TIPOCPEPOUEVN UN-
XAVLIKN oYU :

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

MoAAarAactalovtag TnVv maparnavew TN emi 1,161 Bpiokoupe v oxU
oe W

P=2613x 1,161 W =3033 W = 3 kW.

H 1oxUq mou urtoAoyiocapue eival n BewpnTIKA LOXUG TOU CUUTILECTH.

5) MNa va unoAoyiocoupe TO CUVTEAEOTN CUNTEPLPOPAG, Ba dlaipEéooupe
TNV YUKTLIKT LOXU dla TNV LoXU TOU CUUTILEOTT). Exoupe :

COP =6000/2613 = COP =2,32

2TOV KUKAO NG YUKTIKAG SLATagNG 1ou oxedlacape otnv AoKnon autr,
@aivetal 6TL, KATA TNV £i0000 OTOV aTuoroNTy (onueio 1), $1dn navw arod
10 40% NG pAdag Tou YUKTIKOU peucToU Bpioketal oe aépla katdotaon. H
dlepyaocia pEoa OTOV ATUOTIOMNTN TIAPIOTAVETAL UE TO EUBUYPAUUO TUAMA
12. H agaipoluevn BepuotnTa, ava povada palag YUKTIKou JEoou, amo
ToV Yuxduevo Xwpo tooutat Ye h,-h,. Eival pikpdtepn and m Aaveavouca
BepudTNTa ATUOTOINONG TOU WUKTIKOU WECOU, N oroia looutal pe h,-
h,.(dlaypauua 7.2). H dlapopd autn undpxel, dLOTL OTO TEAOG TNG EKTOV®-
ONG EXOUNE 1ON KATOLEG PUOOAIDSES aTUoU. Agv atuoroleital dnAadr) oTov
aTpornoinT oAOKANEN N MooOTNTA TOU YUKTIKOU TIOU WUrtaivel 6° auTtov. Au-
TO pelwvel TNV YUKTIKY LoxU, ylaTi n Beppdtnta mou aroppopatal, ava Jo-

2 O ouvteAeoTng Mou utoAoyiocaue eival 0 BewpnTikOG OUVTEAECTHG OUUTTIEQIPO-
0dg. O TPAYUATIKOG CUVTEAECDTNG CUMTEPLPOPAG TNG £YKATAOTAONG €ival UIKPO-
TEPOG Ao TNV TN AuTh.
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vada pAalag Tou YUKTIKOU, sival apkeTd pkpotepn and tn AavBdvouoa
BepuoOTNTA ATHOTTOMNONG.

Av gixaue undPugn CUPMUKVOUATOG, N YPAMUY) TIOU TIAPLOTAVEL TNV €-
KTévwon oto dlaypauua p-h 8a petatorudodtav mpog ta aplotepd (Aa-
yYpaupa 7.4), ye aroTtéAeoua va eixape PIKPOTEPO TIOCOCTO ATHOU, OTO
MiyMa uypoU-aTpoU, 0TO TEAOG TNG EKTOVWONG.

b A KDEOlHO 12: atporoinon
/onuslo 23: ouprieon
35: dlepyacia oto
OUUTIUKVWTA
45: OUUMUKVWTN
5 5 4 3 51: ektoOvVWON
- -
1 2 2

h

Aidypapua 7.4 KUkAog ue urmtoYuén CUUTIUKVWUATOG Kal UrtepBspavon atuou

2uvnBwg n ummdYPuEn CUPTTUKVWOUATOG, O £vav KUKAO YUENG LE unxavt-
Kr) oupriieon atuwv, yivetal mapdAAnAa e Tnv umepBEppavon Tou aThou
e€odou amod Tov atporointh. H diepyaoia autr yivetal 6To OepHIKO eval-
AGkTn (BupnBeite v gpwnon 8 tou Kepalaiou 5. OepUIkO EVOANAKTN &-
XOUME €TTiONG KAl OTNV YUKTIKN ddTagn tou xnuarog 6.3. Mropeite va
TOV EVTOTIOETE;). 2N OpaOCTNPELOTNTA 8, OTO TEAOG AUTOU ToU KepaAaiou,
Ba €xeTe TNV eukalpia va KAVETE AVTIOTOLXOUG UTTOAOYLIONOUG O WUKTIKA
OlaTa&n pe urndYUEN CUUTTUKVAOUATOG Kal urtepBEpuavon aTuou.

L] Marti Bogbnke UIKOOC O OUVTEAEOTIC OUUMEPIPOPAC TOU WUKTIKOU
KUKAou otn S1dataén Tou mponyouuevou epwtruarog ; M
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7.5 AAAol Tpémol mapaywyng Yuéng

Ektog ard autoug mou non avagEpape, urdpxouv TIoAAol AAAoL TpoTIoL
napaywyng Yuéng, karowot and Toug oroioug ePapudlovTal Kal onuepa,
O€ TIEPLOPLOUEVN KAIHaKa ev AAAOL BpiokovTal o€ OTASIO TIEIPAUATIKNG €-
(PapUOYNG.

H BepponAekTpIkR YUEN Baciletal o éva PUOLKO Ppavouevo YVwoTo a-
16 10 1834, T0 Pawvopevo Peltier (MeATLE). ZULPWVA LE TO AVOLEVO QUTO,
OTaV TO NAEKTPLIKO PeUUa DlaPPEEL EVOOELS OUO OLAPOPETIKWV HETAAAWY, N
Ma évwoon Yuxetat. Me GAAa AoyLa, av OUO TETOLEG EVIOELG METAAAWVY TiE-
plAauBavovtal o €va NAEKTPIKO KUKAWUA, 1 Ha PuUuxeTal Kat n aAAn Bep-
MaiveTal. MapdTL To @avopevo NTav yvwoTo amnod moAld, n 8epUoNAEKTPLKY
YUEN 1pBe OTO TPOOKNVIO MOALG KaTd Tn dekaeTia Tou 1960. 210 Zxnua 7.4
rnaplotaveTal éva arnid BepponAekTplkd Ceuydpl. H €vwon mou PBpiokeTal
MEoA OTOV YPUKTIKO BAAAQUO YuUxeTal, OTAV SlappEETaAl Artd NAEKTPIKO peUQ,
ev n eEWTeEPIKA Evwon Bepuaivetal. To ZxAua 7.4 pag deixvel TV apxn
Aettoupyiag. TNV MEAYUATIKOTNTA, OTIC £YKATAOTAOEIG BEPUONAEKTPIKAG
YUENG £xoupe TIOAAG TETOLA Ceuyapla cuvdedepeva o oelpa.

Tpopodoaoia
eVaAAaooOuEVOU
PEUPATOG
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2xnua 7.4 OcplLUonAeKTPIKN YUEN
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H Yu&n avoixTolu KUKAQMATOG 1 XNULKY YUEN €xel apxioel va dladide-
TalL OAO Kal TEPLOCOTEPO. Xpnoluoroleital og goptnya-Puyeia arAAd kal
oTnv anoBrnkeuon urnd Yugn 1 oTnv arnobnKeuon KATEWUYUEVWY OTnN BLOoun-
xavia TpoPiuwy. ZTo cUoTNUA AUTO €XOUUE £vav TTIOAU KAAA HOVWHUEVO XW-
PO (WUKTIKOG BAAau0Gg), HE€oa oTov omoio Yekaletal uypd afwro (oe opl-
OMEVA CUOTNUATA TO UYPO AlwTo OLOXETEUETAL OE OWANVEG PECA OTOV YuU-
KTIKO BAAaUO, OTIOU ATUOTIOLEITAL KAl UETA PEUYEL, WG AEPLO, OTNV ATUO-
opalpa). To afwto atuorioleital Taxutara (onuewote OTL TO onueio Bpa-
OMOU Tou adwTou, umod Tiieon 1atm, eivalt —196 °C) apapwvtag Bepuotnta
ard Tov Puxouevo Xwpo. Evvoeital 0TI, 0TA CUCTAUATA AUTA, TIPETEL va
vivetal avatpo@odocia oe PUKTIKO uypo. Autd urmodnAwvel Kat 0 6pog a-
VOIXTOU KUKAWUATOG.

H Yu&n pe KOKAO aépa c@apudOTNKE EUPEWG TIPLV XPNOLUOTIomBouV, wg
YUKTIKA gEoa, ol aAoyovouEvol udpoyovavBpakeg. MNMpokeltal eiTe yia KAEL-
OTO CUOTNUA e KUKAO agpa eite yla avolXto cuoTnua, Orou oTéEAveTal a-
rneubeiag otov PUKTIKO BAAAQUO a€PAG, TOU OToioU E€XEL TIPONYOUUEVWG U-
rnoBBaoTtei n Beppokpacia. H YUEn Tou aé¢pa ota CUCTAHUATA auTd yiveTal
KUPIWG KaTA TNV eKTOVWOT) TOU O€ Pnxavn ektovwong. To deutepo anod ta
OUCTAMATA, TIOU ava@EPaue, Xpnoluoroleital o MoAAd ouyxpova aepo-
OKAPN TNG TIOALTIKAC AEPOTIOPIAG YIA TOV KAIUATIONO Tou BaAduou.

H Qo&n pe Enpd mayo ( &npog rayog ovouadetar 1o otePe0 OL0&EidLo
TOU avBpaka) a&IoTIOoLEL TO YEYOVOG OTL TO 0TePed CO, YetatpeneTal, urnod
niieon 1 atm, aneubeiag otnv agpla Aon, Xwpig va epAceL arod Tnv uypn
@daon. To eawvouevo autd ovoudletal e€axvwon Kal ocuvodeueTal amnod a-
noppognaon Bepuotntag anod tov nepBdAlovia xwpo (AavBavouoa Bepuod-
ta e€axvwong). Xpnowdoroleital ouvnBwg oe amodnkeg KATEYUYUEVQY,
orou o &npog nayog TorobeTeital og MAAKeG dirMAA OTA TIOKETA KATEWUY-
MEVWV TIPOLOVTWV.

TENOG, EKTOG Ao TOUG TPOTIOUG TIOU avagépbnkay, o avBpwrog avaln-
TA ouveEXWG, LECW TNG €peUvag, VEOUG TPOToUG mapaywyng Puéng, onwg
YUEN e Aélep (BopPBapdlopog TwV JOUIKWV OTOLXEIWV EVOG OWUATOG, M-
OTE VA ATOKTOOUV UIKPOTEPN KIVNTIKY EVEPYELQ, HE TEAIKO AMMOTEAECUA
va JElWVETAL N BEpUOKPACia TOU CWPATOG — BuunBeite Ta TEPL AMOAUTNG
Bepuokpaciag oto Kepahawo 2, § 2.3).
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ANAKE®AAAIQZH

H U&n pe e&ation, n Yugn pe arnoppdenon, n YUEN Ue UNXAVIKN CUHTTiE-
on atuwv, N YUEN Pe KUKAO agpa, n BepuonAekTpkr YUEN, n YUén avol-
XTOU KUKAWUATOG Kal 1 YPUEn he Enpd mayo eival oL 1o yvwoTtol Tporol
TIOU XPNOLUoTIoloUVTal YIa TNV TIapaywyn YuEng oTig dlAPopeg PAPO-
YEG.

2TOUG TIEPLOOOTEPOUG Ard TOUG MapaAravw TPOroug agloroleital To gpavo-
MEVO TNG aroppopnong Bepudtntag and 1o meplBaiiov, 6tav pa oucia
METATPETETAL QMO TNV UYPH OTNV a€pla PUOLKY KataoTtaon (1) ard mn oTe-
pEN OTNV AgpLa yla Tnv MePITwon Tou §npou nayou). YTIapXouv OpwG Kal
AAAoL TpoTIoL, OTIWG N BEPUONAEKTPLKY YPUEN Tou a&lomolel To palvOUEVO
Peltier. TEAOG, oTnV YUEN Pe KUKAO agpa, dev €XOUNE aAAayr) ¢pacong Tou
aépa. Autog PuxeTal, KABWG EKTOVMVETAL OE PNXAVT EKTOVWONG.

H uébodog napaywyng YUEng, mou Xpnoldoroleital meplocoTeEPO OTIG &-
QAPUOYEQ KAl EVOLAPEPEL TILO APECA TOV TEXVIKO TNG YUENG KAl TOU KALJA-
TIOMOU, eival n YPUEN he unxavikn ouprtieon atuwv. H xapa&n tou KUKAoU
ME UNXQAVIKY) CUMTTiEOT aTUWV TIAVWw o dlaypauua p-h, uropei va yivel eu-
KOAQ, 6tav yvwpifouue ta €ENG :

e H atuoroinon Kal n CUPTUKVWON €ival HETABOAEG LOOBATTTEG KAl L-
00BEPUOKPACIAKES Kal TaploTdvovTal Je euBUuypauua TUHUATa ma-
PAAANAQ OTOV A&ova TwV eVOAATILOV, OTO EOWTEPIKO TNG KAUTIAVAG
ToU SlaypAUMATOG.

e H oupurieon eival LeTABOAT| LOEVTPOTILKY).

e H ekTOVWON eival LETABOAR LOEVOAATILKY.

ErurA€ov, yvwpiovtag To €id0G ToU YUKTIKOU LECOU Kal Oplopéva |ie-
Y€BN TNG YUKTIKNG £YKATAOTAONG, UMOPOUUE va XApAEOUUE TOV KUKAO TA-
v 0TOo dlaypauua p-h Tou avtiotolxou YUKTIKoOU péoou. H mapdotaon Tou
KUKAOU L€ OUMTIiEON TPV, TIAVW OTO dlAypauua p-h, yag divel tn duvato-
TNTa va KAVOUlE OLAPOPOUG EVEPYELAKOUG UTIOAOYIOMOUG. 2€ AQUTO HAG
BonBa to OTL N agalpouuevn BEPUOTNTA, N ATIOPPUTTOUEVN BEPUOTNTA Ka-
BWG Kal To pnxavikd €pyo 1ou divetal 0TO YUKTIKO PEcOo, ava povada ua-
¢ag, urtoAoyiCovTal wg SlaPOoPES EVBAATILDV.
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EPQTHZEIZ - APAXTHPIOTHTEZ

To BpwuloUuxo AiBlo OTA WUKTIKA CUCTAUATA E arnoppoPnon atuwy i-
vat ;

(a) To YUKTIKO HECO

(B) To UAIKO Tou Enpavthpa

(Y) H arnoppopnTikA oucia

(8) MpooBeTO UAKO Yla va XaunA®vel Tn Beppokpacia atuoroinong.
MaTti ToroBeTeiTal EVAANAKTNG BEPUOTNTAG O €va YUKTIKO KUKAWMA e
MNXAVIKA oUPTiieon ATV,

(a) MNa va xaunAwvel tTnv rieon avappoéenong

(B) MNa va xaunAwvel Tnv Tiieon kata@bAwng

(y) Na va peyaAwvel 1o YUuKTkd aroteAeoua

©®)

0) Na va urtoPuxel 1o UypO PUKTIKS TTou eEEpXETAL ATIO TO CUUTIUKV®-

m.

. Molog eival o poAog TG BeppoyevvnTplag O €va ocUoTNnUa YUeng ue a-

TToPPOPNON ATUWY ;

2UYKpIVETE TO OUOTNUA YUENG e CUWTTiEON ATUWV KAl TO cUoTNUa Yu-
&g pe arnoppdpnon atuwv. Noleg avtloToLXioelg Uropouyv va yivouv a-
VAUECQ OTA HEPT TWV dUO CUCTNUATWY;

Ti eival o Enpog nayog kat pe 1olo TPoro agloroleital yla Tnv mapayw-
yn YUEng;

2V PUEN avolxTou KUKAMWUATOG UITopoUV va Xpnoluoroinéouv XAwpo-
pBopavBpakeq (CFC) wg YuKTka pEoa ;

Ol ouvnBloPEVEG AUTOVONEG KALLATIOTIKEG ovAdEeG TTIoU YVwpilouue a-
TIOTEAOUV £PAPMOYT] TOU WUKTIKOU KUKAOU L€ WNXAVIKA Ouprieon a-
TUWV. OL TTeploodTEPEG AMO AUTEG TTAPEXOUV YUEN-BEpuavon (To XELUW®-
va, Bydlouv 0To XWwPOo CeoTO agpa). AuTd TETUXAIVETAL UE AVACTPOPN
TOU YUKTIKOU KUKAOU (TO pnxavnua Asttoupyei, OTiwg AEPE, WG avTAia
BepuodTNTAQ).

a. davtaoteite WG 6a Urnopouce va Yivel AQUT N avaocTpopr) Tou Yu-
KTIKOU KUKAOU Kal avalnTHOoTE OTn CUVEXELQ TIEPLOCOTEPEG TIANPO-
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Popieg yla TO WG yiveTal auto otny mpaén.

8. H ikavétnTa Tou pnxavnuatog reptypdeetal pe dUo TIIEG, OUVABWG
oe Btu/h (mx. Ewéva 7.2). H pa iU avagpepetal oe XeepLvn Aet-
Toupyia (Béppavon) Kat n GAAn oe Beptv) Aettoupyia (YUgn). MNati n
TIUN TIOU avagepeTal oe BEpuavon eival avtote peyaAutepn ard
QuTN TIOU avapépeTal o YPUEn ;

WYKTIKH/©OEPMANTIKH AMOAOZH: 7,600/8,600 Btu/h

1 =
AIASTASEIS: 850 (M) x 191 (M) x 278 (Y) mm

Eikéva 7.2 KAuatiotikn povada Yuéng-6€puavong dlalpouuevou Turou

8. WuKTIKA SLATaEn unxavikng oupriieong atuou YUKTIKOU pécou R134a
epyaletal pe avappoepnon urnEpbepou atpou Katl urndPuén CUUIUKV®-
patog. H Beppokpacia kat n riieon otnv €icodo tou cupurnieotr ival 10
°C kat 0,5 bar (pavopetpikn) avriotolxa. O Babuog Enpdtntag Tou a-
TUOU META TNV ekTOVWON eival 0.2 , n YUKTIKA 1oxXug 3 RT kat n miieon
ouurnukvwong 10 bar (pavouetpikn). H atpoogalpikn rieon eivat 1 bar.
ZntouvTal :

1) H xapag&n tou KUKAoU o€ dldypaupa p-h
2) Hmnapoxr nafag tou YUKTIKOU UETOU
3) H mapexopevn unxavikn Loxug 1pog To YUKTIKO HECO

4) O ouvTEAEOTNG CUUTIEPLPOPAG.
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LYNTHPHXH TPOPIMQN

N. ©EPMOKPAZIA,

EPMOKPAZIA,

YIPAZIA

8.3 AIAPOPOI AAAOI MNMAPATONTEZ IOY EMNMHPEAZOYN TH LY-
NTHPHXZH KAI THN KATAWY=H TON TPOPIMQON
ANAKEPANAIQTH
EPQTHZEIX - APAZTHPIOTHTEZ
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¢ BIQKOMENO) 570y 00

Meta ™ dianpayudteuon twv Beuatwy QuToU ToU KepaAaiou, ol Uabnteg
MPETEL va glval o€ Beon :

\/ Na avagpépouv Toug Baclkoug TIapAyovTeg Tou ermpealouv 1 dla-
TAPNON TPOPIHWV UTO YUEN Kal va avaAuouv To pOAO kABe mapdyo-
vTa.

\/ Na avagpépouv TIG BEATIOTEG OUVBNKeg dlatrhpnong uro YuEn dlago-
PWV TPOPIHWV.

'/ Na e€&nyouv ylati untdpxouv CUYKEKPLUEVA KATW Opla Beplokpaciag
yla tTn dlathpnon Teopidwy urod YUEn.

\/ Na opifouv TOoV O0po KATAPUEN Kal va avapEéPouv TIC OLAPOPES WG
TPOG TNV EMIMTWON OTA TPEOLOVTA avaueoa oTnv Taxeia katayugn
Kal Tn Bpadeia katauén.

\/ Na priopouv va XpnoloTIoloUV TIVAKEG WE TIG OUVONKeg dlatrpnong
utd YPUEn, mou tpodiaypdgovTal yia didpopa TpOPpLUA.

8.1 Zuv6Onkeg ouvripnong TpoYiuwyv. OcspluoKpaoia, vypaoia

H ouvtripnon Tpo®iuwyv cival Xxwpic apgplBoAia n PeYOAUTEPN €PAPUOYA
™G YUENG. Ao auth Tnv avaykn €EAAAOU, TIPOEKUYE N ETIIOTNHOVIKN €-
PEUVA KAl N TEXVOAOYLKN avartuén otov Topéa tng YU&ng. Exoupe ppe-
oKa ppoUTa Kal Aaxaviké 6Ao 1o Xpovo xapn otnv PUEn. MNMouAepikd, Kpéa-
Ta, Ydpla datnpouvTal oe Yuyeia pEXPL va katavalwbouv. Oplopéva Aa-
XAVIKE, ONwg Ta Havitapla, kaAAlepyouvTal HOVO KATW artd EIOIKEG KALUA-
TOAOYIKEG OUVBNKEG, TIOU erTUYXAvovTal Xapn otnv Yugn. Ta naywta, té-
Aog, artoteAouv potdévTa NG YUENg.
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Eikova 8.1 TepdoTie¢ moooTnTEG TPOPiUWVY dlatnpouvTtal uro Yuén oe europlka
Karaotiuara

H armobrkeuon Twv TpoPipwyv o XaunAn Beppokpacia eivat n Auon rou
xpnouornoleital, 6Tav emPBAAAETAL TL.X. VA KATAVOAWBOUV g TEPLOdOUQG
TIoU €XEL OTAUATACEL N TTAPAYWYT TOUG 1} OTAV UTIAPXEL UTIEPTIAPAYWYH 1
otav xpelaletal va petapepbouv Jakpld.

H QYuU&n ouvteAei otn dlathipnon Twv MPoLtdévVTwV Yia Toug €ERG AdYoUG :

o Em6padivel Tn dpaon Twv HIKPOOPYAVICHWYV, Ol OTtoiol TIPOORAA-

AOUV KAl AAAOLWVOUV TA TPOPLUA.
o EmBpaduivel T0 PETABOAIONO TWV QUTIKOV LOTOV TWV PPOUTWV Kal
TV AQXAVIKDV.

o Em6padivel TIG XNHIKEG Kal evEUMATIKEG avTIdpAoelg, TTou urtoBab-
MiCouv Ta TPOPLUQ.

H xaunAr Bepuokpacia cuvteAel onuavtika oto Xpovo dlathenong Twv
TpoPipwy. O Mivakag 8.1 pag deixvel MOoeg PopPEG au&AveTal 0 XPOVoGg
dlatenong SlaPopwV TPOPINWV OE EUTTOPEUCIUN KATAOTAOT). 2TOV TTivaka
auTo yivetal cUyYKplon avadueoa o€ [la KaTAoTaon arobrnkeuong Twv Tipol-
ovTwv oe TiepBarArov 21 °C (BepuoKpacia dwPATIou) Katl o Ui KaTdoTaon
ouvthpnong und Yuén otoug 0 °C.
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livakag 8.1 Erurikuvon Tou xpovou dlatrnpnong Twv TpoQiuwy,

otav arrobnkevovrtal uro Yuén

Eidn tpopinwv AUEnon xpovou
Wapla 10 @opéEg
MouAepika 9 »
Kpegag »
®pouta 5— 10 popeg
DUAALSN Aaxavikd 4 popeg
Pilmon Aaxavika 4 popeg
=npoi kaprioi 3 popEg
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O1 xaunAég Bepuokpaoieg dev KAvouv MAVTOTE KAAO OTA TPOPIUA, Ka-
Béva arod ta oroia €xel TR SIKA Tou KAaTAAAnAn Bepuokpacia amoOnkeu-
ong. XaunAotepeg BEPUOKPACIES AMO AUTEG TIOU AvEXOVTAL Ta TPOPLUA Ei-
val duvaTod va TpokaAéoouv BAGBeg otn dopr) Toug, TIou ovopalovtal a-
oBéveleg YPuxoug. Eival yvwotd ot1L ol ynavaveg, katw ard toug 13 °C,
paupiCouv. Emiong, oL pdaciveg TOPATEG OEV KOKKLVICOUV KAVOVIKA, av a-
noBnkeuToUv og BAAauO Beppokpaciag katw ard 13 °C. Ta Aeudvia, KATw
arod 14 °C, oxnuatiCouv paupeg KNAIBEG, eV PEAITCAVEG, UMAULEG KAl aY-
youpla urtopEpouv anod TANYEG Tou PpAOLoU Toug OTav arobnkevuovtal ce
Bepuokpaoieg kKatw arod 7 °C.

TéQ Xpodvou dlatrpnong dlaPopwy TPOPIUWY und YUEN, KATw arod TIQ
1dlaiTEPEG CUVBNKEG TIOU anattei To kabéva, uropeite va Bpeite otov liva-
Ka 8.2 0To TEAOG NG rapaypagpou.

2Xedb6vV OAa Ta TPOPA aroTeAouvTal o PEYAAO TTIOCOOTO arod vepod.
To mooooTd autd avépxetal oto 80%. Eival yvwotd 61t To vepd, unod rie-
on 1atm, otepeoroteital otoug 0 °C. Auto apopd To KaBapd vepod. ‘Otav 6-
WG TO vepd TEPLEXEL TIPOOUIEELG, N TIHEN (OTepeomioinon) O yivetal akpl-
Bwg otoug 0 °C. lNa napadetyua, otav replEXeL AAATL o€ PeYAAO TT0C0OTO,
n Bepuokpacia HENG xaunAwvel. ETol Aotndv, o karola Bepuokpacia Ai-
YO XapnAdtepn ard Toug 0 °C, SlaPopeTIKA Yia KABe €idog, TO vepd TwvV
Tpopiuwv otepeotoleital. Eival yvwotd 6Tl n UETATPOTI AUTY] TIPOKAAEL
augnon tou YKou, YE arnoTEAEOUA TN PHEN TWV HEUBPAVOV TWV KUTTAPWV
TIOU CUVIOTOUV TO TIpoldv. ‘Otav Aolrmdv To Tpoldv avabepuaveei, Ba aro-
BdaAel éva pépog amod Ta uypd, TOUG XUPOUG TIOU TIEPLEIXE, YEYOVOG TIOU €-
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peEpeL anmwAela Bapoug, aAAd Kupiwg aAAoiwon Tng yeuong. ZuvTRpnon
ummdé YOEn £xoupe O6tav ta TPOPLUa Bpiokovtal oe Bepuokpacia eAdxlota
uPnAoTepn and Tn Bepuokpacia otnv oroia apxifel va nmaywvel To vepd
TIOU auTA TeplEXouv. Katd ocuveénela, ta tpoégLua rou mpoopidovtal va Ka-
TavaAwboUuv o CUVTOMO XPOVIKO OlAoTnua TIPETEL VA OUVTNEOoUVTAlL OE
Beppokpacieg Aiyo katw amd Toug 0°C, kat’ eAAXLOTO. ZuvhBwg, Yla TA V-
1d mpolévTa, 0 KUPLOG BAAANOG TWV OKIAK®WV Yuyeiwy TipEnel va dlatnpei-
Tal otn Bepuokpacia Twv +4°C wOoTe va aro@eUyeTal N KATAPUEN TPOPi-
MWV, Ta oroia TpoopifovTal yia TIG TPEXOUOEG AVAYKEG KAl KATAVAA®MVO-
VTAlL 0€ OXETIKA OUVTOHUO XPOVIKO dlaoTnua. Tovidoupe Ouwg Kat aAL OTL
Oev €XOUV OAa Ta TPOPLUA TIG (dleg avaykeg o€ Bepuokpacia ouvthpnong.

‘Evag GAAOG onuavTikog mapdyovTag, mou ermdpd otn dlathpnon Twv
TPOPIUWV UTO PUEN, sival N GXETIKR uypacia Tou agpa'l. H oxeTikn uypa-
ola ya Ta nmeploodTEPA PppouTa TPEmnel va Kupaivetal arod 80 €wg 90% kat
yia Ta QUAA®BN Aaxavika ard 90 €wg 95%. Av 0To BAAapo emkpaTei i
KPT) OXETLIKN uypaoia, pokaAeital apudiTwon Kal CUPPIKvwon Twv TpolLo-
VTWV. AVTIBETWG, UMEPBOAIKA LEYAAN OXETIKN UYPACia EUVOEL TNV AVATTTU-
&N TWV UIKPOOPYAVIOUMV.

21ov [livaka 8.2 BAEénoupe Tov TIPORAETIONEVO XPOVO dlaTrenong umod
PUEN SLApopwV TPOPIHWY YO CUYKEKPLUEVEG TILEG BEPOKPATIAG KAl OXE-
TIKAG uypaciag, oL Oroieq CUVIOTWOVTAL YA TA CUYKEKPLUEVA TPOPLUA.

1 2XETIKN uypaocia plag moodINTag agpa eival To MmAiko Tng padag twv udpa-
TUOV TIOU TIEPLEXOVTAL OTOV A€PA TIPOC TN MAla TwV udpATUWV TIou Ba repleixe
0 dlog agpag, av ATav KopeouEvog, umod tnv dla Bepuokpacia kal riieon (BA.
kat To Kepahawo 10).
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livakag 8.2 JuvioTtwuevn Bepuokpaoia, CXETIKN uypaoia kat dldpkela a-
rmobnkeuonc dlAPopwv TPOPILUWV

Eidn Tpogipwy | Oeppokpacia (°C) | ZxeTIkr uypaocia |Aldpkela anobrkeuong
Ayyoupla 7 €wg 9 90-95 10-14 nuEpPeQ
Auya -1 éwg 0 85-90 6-7 unveg
AxAadla -1 ewg 0 90-95 2-7 Ufveg
Bepikoka 0 85-90 1-2 eBOOPAdEQ
Boutupo 0éwg 2 80-85 2 unveg
Ikpé ®pout 0¢éwg9 85-90 4-6 gBdouadeg
Kapéta 0 90-95 4-5 unveg
Kaprioudla 2¢wg 4 85-90 2-3 gdouadeg
Kapudia 0¢wg 8 65-75 8-12 unveg
Kpgag Bodwvo 0éwg 1 88-92 1-6 eBdopddeq
Kpeag xolpvd 0éwg 1 85-90 3-7 nueEpPeg
Nd&xavo 0 90-95 3-4 eBoouddeq
MapoUAL 0 90-95 2-3 eBdopadeq
MeAt¢aveg 7 €wg 9 85-90 9-11 nuéEpeg
MnAa -1ewg 0 85-90 3-8 unveg
[Memovia 7 €wg 9 85-90 1-2 eBdoouddeq
MopTokaAla 0éwg9 85-90 6-12 eBdopadeg
Podakwva -1 éwg 0 85-90 2-4 eBdouddeq
2TapUALa -1éwg 0 85-90 3-6 unveg
®acoAdkla 6 éwg 8 85-90 8-10 nuépeg
Wapla 0ewg2 90-95 5-15 nuépeqg

8.2 ZuvOnkeg karaypuéng Tpopiuwv. Osplokpaocia, vypaoia

Katayuén eival n dladikacia maywuatog Twv TPoPiUwy, TIoU ETITUYXAVE-
Tal ye Taxeia agpaipeon BepudTNTag. Eva npotdv Bewpeital KaTeWuypévo,
OTaV TO UEYAAUTEPO TIOCOOTO TOU VEPOU TIOU TIEPLEXEL, EXEL OTEPEOTION-
Bel. To KaTeWuypévo TIPOLOV TIPETEL va pBAcEL Og BeploKpacia XaunAoTe-
pn amnod -18°C. 21n ouvéxela, odnyeitat oto BAAauo dlatnenong kateYuy-
MEVWV. H T Twv -18°C eival n XapakInploTik) Bepuokpacia arobrkeu-
ongG KatePuyuévwY TIPOLOVTWY, 1 ortoia TipodlaypdPeTal akoun Kat ylia 1o
BAAAUO KATEWUYHEVWV (KATAYUEN) TWV OIKIOKOV YUYEIWV.
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Mapd ™ dadedopévn avtiAnyn 61t Ta katePuypeva TpdeLUa eival Ka-
TOTEPNG MOLOTNTAG, Ol BPEMTIKEG IBLOTNTES TWV TPOPINWV dlatnpouvTal Ue
™ M€EBodO auth kaAuTepa ard oroladnrote AAAn péBodo ouvTAPNONG.
21oug -18°C Ta mepioooTepa MIKPOB6Ia meBaivouv Kal 6ca emBlOVOUV a-
opavoroouvtal TeAeiwg. Mepikd évlupa ouveyiCouv akoun 1n dpdaon
TouG. lNa 1o Adyo autd ouvioTaTtal, Y OPLOPEVA TPOPLUA (OTIWG O XUMOG
TIOPTOKAALOU KAl OPLOPEVA OTIWPOKNTIEUTIKA), TIPLV amo TNV Katayugn Toug,
TO {epamiopa (ya ta Aaxavika autd yivetal pe eupdarrion o vepd ToU
Bpadel yia 2 €wg 4 Aemttd, avaloya e To €i00G TOU Aaxavikou).

21ov lNivaka 8.3 BAEMOUPE TOUG AVAUEVOUEVOUG XPOVOUG dlaTPNoNG Ka-
TEYUYHUEVWV TPOPIPWY YA dUO SLAPOPETIKEG BEPUOKPATIEG ATTOBAKEUONG.

livakag 8.3 Avauevopevn dldpkela dlatripnong KATeWUYUEVWY OE UNVEG

Eidog Tpopipwv -18 °C -12°C
XUUOC MOPTOKAALOU 27 10
Poddkiva 12 AlydTEPO aro 2
dpdaouieq 12 2,4
Kouvourtidt 12 2,4
Mpdowva pacoAakia 11-12 8
Quo BodLvVO KpEAg 13-14 5
Quoé xolpLvo Kpéag 10 Ayotepo and 4

‘Onwg npokurtel ard Tov Mivaka 8.3, uPwon tng Bepuokpaciag dlatn-
pnong kateYuyuevwy kata 6 °C (amod toug —18 otoug -12°C) eAatTtwvel
ONMAvTIKA Tnv mepiodo dlatrpenong Twv Tpodiuwy. H Bepuokpacia Twv -
18°C mou ouvioTdTal yia tn dlathpnon KateYuypévwy, eEacpalidel dlatr-
pNon TPoPiuwyv o eEALPETIKY TTOLOTNTA, XWPEIG UTTEPBOALIKO KOOTOG.

Ta kateuypéva mpolovTa de dlatnpouvTal arepldploTa o€ UWNAR ToL-
otnta. Katd tn didpkela g dlaTrpnong Toug otnv katayuén unopabuico-
vTal oTadlaka yla toug £€ng Adyoug :

e H dpdaon oplopévwv evlUuwy cuvexiletal, omwg eidaue, Kal oe Bep-

MoKpaoia -18°C.

e 2UpBaivouv auEouelwoelg OTn BEPUOKPATIa TOU XWPOU UE ATOTEAE-
opa, otav n Beppokpacia avePaivel, KAMOLOL UIKPOOPYAVIOUOL va
OpACTNPLOTIOLOUVTAL EK VEOU AAAA KAl VA EMEPXETAL ETILPAVELAKT| EN-
pavon oTo TIPoLoV.
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2TIG KABNUEPLVEG OLIKIOKEG EPAPUOYEG WUENG OUXVA KATAWUXOUUE VW-
nd npoldvTa ToroBETWVTAG TA 0 e0IKO XWPOo (katayuén). H katdyugn e-
Kel yivetal ouvrBwg ue Bpadu pubuod? (Bpadeia katawugn). O TPomog au-
TOGQ €XEL OplOPEVA pElOVEKTAUATA. AQ TA TPOOJIOPICOoUNE, AMAVTIWOVTIAG
OTO EPWTNHA TIOU AKOAOUBEL:

Ll@a éxete maparnproet 0Tt MOAAEC Ppopéee, oTav Byalouus KpEAG arno
NV KATAWuén Kai To aPnVvouLE UEPIKEC WPEC, EuPaviICovTal UIKPES &-
OTieC aiuaTog Kat vepou. KAtt tetolo ouuBaivel ouvnBwes 0Tav ToO KPE-
ag EXEl KatayuxBel 0ToO XWPO KATEWUYUEVWY TOU OIKIaKOU Yuyeiou.
Ae ouuBaivel OUwG 0Tav To KPEAG EXEL AYOPAOTEL QIO TO EUNTOPLO WG
KateWuyugvo (€xet dnAadn urootel Blounxavikn katayuén). MNou -
OTEUETE OTL opeiAeTal auTh n dlapopd;

Katd v katdyuén oxnuatifovtal mayokpUOTAAAOL, OL OTIo{0L TIPOEPXO-
vTal anod v mAEn Tou vepou 1oy Bpioketal ueéoa ota 1pé¢piua. ‘OTav n ka-
TAYUEn yivetal e Bpadu pubud oxnuatifovral, avaueoa oTa KUTTapa Tou
TPOYIOU, TIAYOKPUOTAAAOL HEYAAOU PEYEBOUG KAl Pe atXueEg (Exhua 8.1
navw). Ot MayokpUOoTAAAOL QUTOL UTTOPEl Va TpAUNATioouV Ta KUTTAPA TOU
TIPOLOVTOG TIPOKOAMVTAG aAAoiwoT. AvTiBeTa, pe TNV Taxeia katayuén
oxXnuaTti¢ovTtal TTayoKpUOTAAAOL PIKPOU peyEBouq (ZxAua 8.1 KaTw).

Sxnua 8.1 2xnuatiouog nayokpuoTarlAwy Katd m Beadeia (mavw)

Kal v Taxeia (katw) katayuén

[Ma va arnopeuxBei n dnuioupyia MAayoKPUOTAAAWY eyAAou peyéBoug,
eMPBAAAETAL VO TOTIOBETOUVTAL OTO XWPO KATAWUENG TWV OUVNOLOUEVWV

2 EKTOG av ToToBeT)OOUNE [IKPT) TIooOTNTA TPOYINWY KaTteubeiav mavw oto Yu-
KTIKO oTolxeio i) dlaBeToupe €lOIKO KATAYUKTN Taxelag kKatayuéng.
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OIKIOKWV Yuyeiwv UIKPEG, KABe popA, TIOOOTNTEG TPOYILwWY. Ta TpoOPLUa
auTd rpérnel, av eival duvato, va TornobetouvTal aneubeiag enavw oTo YPu-
KTIKO OToLXE(O.

Ag douue Twpa nwg yivetal n Taxeia kataPuén. Evag tpomog sival pe
N SloxETEUOT pEUPATOg MOAU Yuxpou aépa (-35°C €wg -40°C) navw anod
Ta mpolévTa. AuTtd TPAYUATOTOLETAL PBIOPNXAVIKA OTIC AEYOUEVEG YUKTI-
KEQ ONPAYYEG. 2’ AUTEG, TA TPOPIUA PETAPEPOVTAL HE LLAVTEG, EVID OLOXE-
TeveTal Puxpog agpag pe popd avTiBetn amd tn Ppopd tng Kivnong Tou -
pavta. Baolkn anaitnon katd tnv katayuén eival emiteu&n opoldpopeng
KaTa To duvaTtov Bepuokpaciag oTa Katauyxoueva mpolévta yla va aro-
@eUYOVTAL TOTIKEG XAUNAEG BEPUOKPAOCIEG OE OPIOUEVO HOVO TUNUA TWV
npolovtwy. ‘'Otav aratteital Ta TERAXIA TWV TPOPINWY va TIAYOOoouV EEXw-
pLOTA, XWPIG va KOAAOUV TO €va OTO GAAO (TLX. MrGEAa, yapideg), peta-
pEpovTal MAvw o€ dLATPNTO LUAVTA, ard TO KATW HEPOG TOU OTIOIOU EPPU-
odtal Puxpog agpag.

AANOG TpOMOG KATAYueng eival e €upeon emapn. Katd ) pébodo au-
TN, oTePed TPOPIUA cuokeudlovTal oe AeTITA KIBWTLA, TA OToia TOToBETOU-
vTal avapeoa o PETAAANIKEG TIAGKEG TIOAU XAUNANRG Bepuokpaaiag.

TENOG, KaTAPugn Uropel va yivel kal ge eNBATTION TWV TIPOLOVTIWY UE-
0a 0’ éva Yuxpod SlaAupa (ouvnBwg o eva deuTePeUOV YUKTIKO). AAleUTL-
Koi otdéAoL KaTayuyouv Yapla ev MAw, Ye T LEBodO auTtr), HEoa o AAUN.

O napayovrtag vypacia railel To pOAO TOU KAl OTNV KATAYUEN TwV TPO-
@ipwv aAAG Kal oTn dlathpnon TwvV KatePuyuevwy. Eav katd tnv katau-
&n Twv npolovTwy rnapatnpeital urnepBOoALKY) apuypavon oTa TPOPIUa, TO-
Te Ba MPETMEL auTA MpWTa va poPuxBouv €wg Toug -4°C ue pelpa agpa u-
PNANG OXETIKAG Uypaciag Kal otn cuvexela va katayuxbouv otoug -18°C.
Ta katePuypéva TpoOPLUa gival duvato, pe TNV mapodo Tou Xpovou, va Xa-
OOUV PEYAAO PEPOG aTId TNV UYPACia TOUG KAl va Tapouclacouv KnAideg
Tou potalouv ue eykaupata. MNa va arnopeuyeTtal auto, 6Tav Ta TpOPLUa
npoopidovTal ylia pakporpoBeoun dlatrpenon otnv Katayuén, mpemnetl va
ouokeualovTal e UAIKA adlarépaota and tnv uypaocia.
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8.3 Aidpopoil dAAoi mapdyovTeg mou emnpeddouv Tn ouvrhpnon
Kai Tnv Katayu&n Twv TpoYiuwyv

Mwa onuavtikn attia aAAoiwong Twv GPOoUTWV Kal TwV AaXavikwv sival 6Tl
TIOAAG ard auTd ouveyifouv TO HETABOAIONO TOUG KAl UETA TN CUYKOWLON
TOuG. ETOL OTO XWPEO TIOU €ival arnobnkeupéva, KATAVAAOVOUV 0EUYOVO Kal
ME TNV Kauon mapdyouv dlo&eidlo Tou avBpaka. ‘Oco peyaAutepn eival n
BeppoKkpacia anobrikeuong, TOOO TILO €VTOVOG gival O HETABOAIOUOG, ETIO-
MEVWG TOOO TILO YPHYOPA KATACTPEPOVTAL TA TPOPLUA. STIG XAUNAEG Bep-
Hokpaoieg o peTaBoAlopog emBpaduvetal onuavtika (BA. kal tnv § 8.1),
YeYovog Tou €Xel BETIKA eMidpacn otn dlapkela (wNG TwWV TPOYPINwV. SToV
Tivaka 1ou akoAouBei, BAETIOUE TO PUBUO TTapaYwWYNG Olo&eldiou Tou Av-
Bpaka arod dpopa PpoUTa Kal Aaxavikd, ylia TpELG OLaPOPETIKEG Bepo-
KpQaoieg arnobnkeuong.

Mivakag 8.4 Napaywyn CO, kara mnv anobrkeuon Aaxavikwv

Aaxavika Mapaywyr) CO, oe mg / Kgr tpo®iuou
0°C +4 °C +21°C

2napdayyla 27 82 222
dacoAa 12 28 156
MmrpokoAa 12 97 310
Kpepuudla mpdaoiva 12 25 117
Kpeppudia Eepa 11-12 4 17
MNatdteg 13-14 6 13
2TIaVAaKL 10 46 230

IMOAAEQ POPEG, YA VA ETIUNKUVOEL AKOUN TEEPLOCOTEPO N SLApPKeLA (WG
TWV OUVTNPOUNEVWV TPOPIUWY, N XaunAr Bepuokpacia Tou BaAduou Tpé-
TeL va ouvodeuTel kal arnd AAAa erumpoodeta petpa. Eva TETolo HETPO &i-
val Kat n dlaTrnpenon Twv MPoLOVTIWY UEca oe eAeyXOHEVN aTpdéopalpa, on-
Aadn pEoa oe TEPPAANOV UE QUENUEVN TIEPLEKTIKOTNTA O OLOEEIdLO TOU
avbpaka (CO,) N og KArolo AAAO A€pLo. 2TO XWPO arobrikeuong SloXETEU-
etal mpoaBeto CO,, TO omoio, AOYw AUENUEVNG OUYKEVTPWAONG, EUTOBILE!
TNV mapaywyn emmAéov moootnTag CO, amd Ta amodnkeupéva mpoiovra.
To arotéAeopua gival va dlatnpouvTal Ta MPoLovTa o€ KAAN Kataotaon yla
MEYAAUTEPO XPOVIKO SLACTNA.
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2e eEeAlypéveg WUKTIKEG £YKATAOTAOELG UTIAPXEL UNXAVOAOYIKOG €&€0-
TMALOUOG e ToV oroio eAEyXeETAL KAl puBuideTal n atudéogalpa Tou BaAa-
pou. PuBuiCeTal dnAadn to mocooTtd o&uydvou Kal dlo&eldiou Tou avBpaka
Kal aropakpuveTal To alBuAévio. To agplo alBulévio ouvteAel otnv eri-
OTIEUON TNG WPINavoNg Twv GPoUTWV. 2uvhBwg, N Tapoucia Tou oe &va
BaAapo ouvtpnong Ogv eival eMBUUNTY). Z€ OPLIOUEVES OUWG TIEPITTTWOELS
TIOU ETUSLOKETAL 1) WPILAVOT ATOBNKEUPEVWY PPOUTWYV (OTIWG Ol TIPACLVEG
pravaveg) elodyetatl 0To 6AAQUO a TIOAU [iKpr) ToodTnTA alBuAeviou.

2TOV TIivaKa TIou aKoAouBei, BAETOUPE CUVONKEG Yyla TNV arnobnkeuon
MNAWV HEOA O eAeYXOHEVN aTHOoPalpa. H payuartoroinon g eAeyXo-
HEVNG ATHOOPALPAG UTTOPEL va Yivel KATa TIOANOUG TpoTous. Evag ard au-
ToUg eival n ToroBETNoN TeEAdGPWV UE UHAA pEoa O PeEYAAOUG MAACTIKOUG
odkoug, oL oroiol yepiCovtal Ye adpaveg aéplo, ouvniwg AlwTo Kat Ye TIq
nieplekTikomTeG CO, Kat O, (o&uyodvou) Tou deixvel o Tivakag.

MMivakag 8.5 Araitouueveg ouvlnkeg atuoopaipac yia diatnipnon unAwv

MotwkiAia pnAwv % COo % Oo Oeppokpaoia (°C)
Mak lvtog 2ewg 5 3 + 3,3
NteAioloug 1,5éwq3 | 2,5éwg 3 -1,1 éwg 0

koAvtev NteAioloug | 1 éwg 2 2ewg 3 -1,1 éwg 0
TCovabav 3éwg 5 8 0

ToviCetal 6Tl ol TIHEG TOU avaypdgovTal PeTaBaAAovtal avaloya pe
TOV TOTIO TIAPAYWYRG, TNV £MOXN KAl Tn dladlkaoia CUYKOWIOAG, CUOKEUQ-
olag kal yetagpopds. Anatteital kabe popd eOLKY €peuva yla va TPoodlo-
PLOTOUV Ol KATOAANAOTEPEG OUVONKEG TIOU aAPOPOUV TA OCUYKEKPLUEVA
rnpolovrta.

‘Onwg £xoupe avagEépel, pia AAAn attia ou Uropel va pokaAéoel Tnv
POWEN KATACTPOPT TWV MPOLOVTWY gival n dpdon TWV HIKPOOPYAVIGHWV.
Ma va aro®euyxBei n avartugn Ukpoopyaviouwv epapudletal eite epBa-
TITION TWV TPOPIHWY 0 KATAAANAA SLAAUUATA PE UYPA TIOU KATAOTPEPOUV
TOUG UIKPOOPYAVIOUOUG, TIPLV TNV ArOBARKEUCH TOUG, £iTE TOTOBETNON TIPO-
OTATEUTIKWV KOAUMUATWY arod TAAQCTIKO, Ttapadivn, kKepi K.T.A. Ta TpopLua
arattouv 181aiTEPN KATa €idog dlATPNON WOTE VA PNV UTIOOTOUV AAAOL®-
oclq.
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ANAKE®AAAIQZH

WUEN Twv TpoPipwyv cival n péEBodog CUVTAHPNONAG TOUG KATA TNV oroia a-
rnoBnkevovTal oe BaAduoug Bepuokpaciag yupw otoug 0 °C kat ouvhBwg
eAdxLoTa uPnAOTEPN arod Tn BeppoKpacia kAt Tnv oroia aywvel To vepd
TIou TEPLEXOUV. EKTOG amod Tn Beppokpacia, otn dlapkela dlatrenong Twv
TIPOLOVTWY ETIOPOUV N OXETIKN Uypacia Kal n ocuvBeon Tou agpa Tou Yu-
KTIKOU BaAGuoU (KUpiwg 1 TIEPLEKTIKOTNTA O 0§UYOVO Kal OL1o&eidlo Tou av-
Bpaka). H epmopeuoiun diapkela {wng yia oplopeva idn vwrmwv TRoOQiwy
vivetal €éwg kat 10 popég peyaAutepn, otav datnpouvTtal urd Yuén. H e-
MTTOPEUOLUN dlapKela CwnG VWTIWV Kal eTEEEPYACUEVWV TPOPILWY UTtd YU-
&n Kupaivetal, avaioya e 1o €id0g Toug, amnod Alyeg NUEPEG £WG KAl APKE-
TOUG UAVEG.

Karapu€n cival n dladlkacia maymuatog Twv TPOPIiLwyY TIoU eMTuyxavetal
pe Taxeia agaipeon BeppotnTag. Eva mpoldov Bewpeital kKatePuyuévo, o-
Tav TO PEYOAUTEPO TIOCOCTO TOU VEPOU TIOU TIEPLEXEL EXEL OTEPEOTIOMOEL.
To KatePuyuEVO TIPOLOV TIPETIEL VA PBACEL O BepUoKpaoia xaunAoTtepn a-
o -18°C. Zmn ouveéxela, odnyeitat oto BAAAUO dlaTHPNONG KATEYUYE-
vV. Ol KuploTePES HEBODSOL KATAYUENG TWV TPOPIUWY eival a) pe peupua a-
£€pa XaunAng Bepuokpaciag B) pe EUUEON €MAPT TPOPIHMWV KAl YUKTIKOU
MEOOU Y) Pe eppartion oe deutepeloV YUKTIKO PEco. 2Toug -18°C, mou ei-
val n ouvnBlopévn BepoKkpaoia dlaTnENoNG KATePuyUEVWY, TA TIEPLOCOTE-
pa UKPORLa mebaivouv kal 6ca emiBliwvouv adpavoriolouvtal TeAeiwg. Me-
plka évlupa ouvexiCouv akodun Tn d0pAacn Toug.

Ta TpOPIUA TIou dlaTneoUvTal Yia HEYAAO XPOVIKO SlAocTnua oTnV Katayu-
&n mpérel va eival agpooTEYWS CUCKEUAOUEVA, WOTE vVa YNV Enpaivetal To
eEWTEPIKO TOUG LEPOG, YEYOVOG TIOU UIMOPEL va aAAoLwaoel TN YEUOoN TOUG.
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EPQTHZEIZ - APAXTHPIOTHTEZ

Mool dAAOL TTaPAYOVTEG, EKTOG Ao Tn Bepuokpaoia, emmpealouv tn
dlaTtrnpenon Twv TPOPILWY ;

Me toloug TPdéMoUG reTuxaiveTal N KAaTaPuén Twv dLAPopwV TPOPi-
HwV ;

Mwg avtetwrifetal o kivouvog aguypavong Twv TPOoLOVIWV Tou
dlatnpouvTal yla HEYAAO XPOVIKO dlAoTNUa oTnV KaTaAWuén ;

270 KATW MEPOG TOU XWPOU CUVTNPNONG TWV OIKIOKWLV YUYEiwv umap-
XL pa Aekavn (Ewikova 1.6). MNolo okorto eEurnpetel auTog 0 KAELOTOG

XWPOG TIou dnuloupyeital Kal Tt €idoug mpolovTta tomobeTouvTal ¢
auTov ;

Me molo Tpdro Ba TakToroloucate Ta £ENG TIPOLOVTA : TOUATEG, UNAQ,
MAPOUALQ, KAPTIOUQL, TIeTOVL, HeALTlAveg, Adxavo, OToug Xwpoug Yu-
ENg evog olklaKoU YPuyeiou MOTE va EXOUUE TIG KATAAANAOTEPES OUV-
Bnkeg ouvtnpnong ;

Ti onuaivel 0 6pog eAeyxopevn atpdéopapa Yugng étav PAGue ya
ouvTriPENOoN TPOPIUWV ;

Evag €umopog, TIPOKEEVOU va ETINKUVOEL N EUNTOPEUCIUN JLAPKELQ
(NG Mag peydAng nmoodINTag MHAWY Kal TIopToKaAlwy, {fTnoe va a-
mobnkeuTtouv og YUKTIKO BAAauo Bepuokpaaciaq -4 °C. Eivalt cwotA n
OKEWYN TOU ;

H péon Bepuokpacia Balduou PUEng evog olklakou Yuyeiou eivat:

() -4°C (y) 4°C

(B) 0°C (8) 15°C

H Bpadeia kataPuén twv TpoPpinwy UelOVEKTEL O OXEon Ue TNV Ta-
Xela kataPu&n oto OTL :

(@) dev TeTUXAIVEL APKETA XAUNAEG BEPUOKPATIEG

(B) dnuoupyel OYKWOELG TIAYOKPUOTAAAOUG TIOU TPAUNATICOUV TA KUT-
Tapa TWV TPOPiUwWV

(Y) kooTiCel IEPLOOOTEPO

(O) dev ernpeddel Tn OPACN TWV HIKPOOPYAVIOU®V.
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¢ BIQKOMENO) 570y 00

Meta ™ dianpayudteuon twv Beuatwy QuToU ToU KepaAaiou, ol Uabnteg
MPETEL va glval o€ Beon :

\/ Na reptypdagpouyv Tov oplond Tng €vvolag “OuvBnkeg Aveong” oe oxé-
on Je Tov avepwrto.

'/ Na yvwpiCouv Tta BePUOSUVAUIKA XAPAKTNPLOTIKA TOU KALLATICOME-
VOU aépa WOTE VA UTTAPXOUV OUVBAKEG AVEOTNG OTOV KALUATICOMEVO

XWPO.

'/ Na eEnyouv Tn BepUOKPACLAKY) OTPWUATWON TOU a€pa OTO XWPO Ka-
B¢ KAl TN CUUTIEPLPOPA TOU AvBPWTIVOU COPATOG OTn dnuloupyia
“ouvBnkwv dveong”.

'/ Na meptypagouv Tn Aettoupyia evog TUTIIKOU OUCTAUATOG KALUATL-
OMOU-aEPLOMOU, WG TIPOG TNV KUKAOMOPIA KAl TA XAPAKTNPLOTIKA TOU
agpa (Beppavon, YUEn, avauelEn e vortd agpa K.T.A.)

9.1 [lpoodiopioudg Tou 6pou “ouvOnkeg dveong”

270 el0aywYKd Kepdhao 1 avapepbhkape otov 6po aveon, wg Evav aro
TOUG OTOXOUG NG TPOooTdBelag Tou avBpmTou YIa TOV EAEYXO TwWV KALLQA-
TIKOV PeTaBOAWV. Edw, Ba mpoodlopicoupe autdv Tov OPO TIOU ArOTEAEL
TO BACIKOTEPO OKOTIO YA TNV EPAPUOYT TWV CUCTNUATWY KALLATIOMOU.
2TOV KAIMATIONO, avapepouacTe OToV 6po OepMIKA Aveon yla va ek-
@pacouue TNV aiobnon Ikavomoinong €voc Aatouou, Tou PpiokeTal og &-
Vav E0WTEPIKO XWPO KTLpiou, ylia To BEPUIKO TTIEPIBAAAOV TOU XMPOU AuToU.
Me GAAa AdyLa, Eva ATouo VIwBeL QveTa O’ Eva XWPOo £Av dev emBUpEl OU-
Te TepLOocOTEPN (£0TN oUTE TeplocOTEPN Opoold. H aiobnon tou BeplikoU
epBAAAOVTOG Urtopei va diapépel ard ATouo o ATOUo Kal eEaptatal arnd
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gvav aplBuod mapapETPWy TIOU OXETICOVTAL UE TO AVBPWTILVO CWHA KAl TO
nePIBAAAOV TOU KTIplakoU Ywpou. Ot mapdueTpol auTtég kabopilouv TIQ
OUVORKEG Aveong eVOG ATOUOU OE KATIOLO EC0WTEPLKO XWPO Kal ivat:

a. QUOIKEG
e H Oepuokpacia, n vypacia kat n TaxuTnTa Tou agpa ToU XWwPou

e OL BeppoKpaCieq TWV ECWTEPIKWV EMPAVEIDV TOU XWPOU (TOi-
XWV, 0poPng, damedou, Tapabupwy K.T.A.)

B. EEwTtepikeg

e To €id0og Kal TO eminmedo dpacTnPIOTNTAG TOU ATOMOU TIOU OXETI-
eTal Ye TNV TIAPAYWYT) UNXAVIKOU £€pyou ard TO avBpwrilvo ow-

ua

e To €id0g Kal n BepUIKA avTioTaon TOU pOUXIGHOU TOU ATOUOU

Y. BIOAOYIKEG
e HnAikia Tou atéuou
e To ¢UAo TOU aTOPOU

e O ouvnBeleg Tou atéuou

50% Yypaoia

Agpa
Oepuokpaoia
0% 100% = +30

Aépa |
|

Taxutnta
Aépa

Zxnua 9.1 MNapauetpol rmou kabopilouv TIG CUVONKEG BEPULIKNG AveONG
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Ano TI¢ Mapandvw napapéTpoug BEPUIKNIG AVEONG OL TILIO ONUAVTIKEG Be-
wpouvTtal n Oepuokpacia, n uypacia kat n TaxiTNTa TOU AEPA KABWG KAl O
POUXIOMOG KAl TO €i60Gg TNG dPACTNPIOTNTAG TOU ATOUOU OTOV EO0WTEPIKO
XWpPO.

Av Kal n aioBnon Tou BepukoU TIEPIPBAAAOVTOG £ival UTTOKELUEVIKA, TIA-
POAQ AUTA €XOUV avartTuxBei epmeIpikEéQ UEBODOOL UTTOAOYIOHOU TNG KATA-
otaong OeppikAg dveong. O kabnyntng P.O. Fanger o1n dekasTia tou ‘70
QVETTUEE TN PEBOOO UTIOAOYIONOU TwV deEIKTWV aveong, PMV (Predicted
Mean Vote — lNMpoBAenopevn Meon WAHeog AvBpwnwy) kal ducapéokeiag,
PPD (Predicted Percent of Dissatisfied People — lNpopAemnouevo Mocootd
Aucapeotnuévwv AvBp®Mwy) yla TNV aroTiunon Tou Bepuikou TiepBAAAo-
VTOG €VOCQ KAEIOTOU XWpou. H peBodog Fanger aroteAei ofuepa 1o Ale-
Bveég Mpdturo ISO — 7730 yla XWPoug Ue HECEG BepoKPATieg TIEPBAANO-
VTOG.

O deiktng aveong PMV eival pla mepirnmAokn padnuartiky cuvaprnon o-
AWV TWV QUOIKWV KAl EEWTEPIKAV TIAPAUETPWY TIOU avapEpBnKkav mapa-
navw (Beppokpacia, uypacia kal TaxuTnTa agpa Xwpou, péon Bepuokpa-
ola empavelmv Xwpou, eld0g pouxlouoU kal dpaotneElotnTag atouou). O
TIPOCdLOPIOUOG TNG oUVAPTNONG Aveong BacioTnke OTN COTATIOTIKA AVAAU-
On NG CUMPTIEPLPOPAG €VOG HEYAAOU JelyuaTog avBpwrwy OlAPOPETIKAG
nALKiag Kal puUAouU. H KataoTtaon Tou BeptkoU TIEPIPBAAAOVTOG O €va XW-
po rpoodlopiletal pe Baon TNV KAWdKwon tou lNivaka 9.1.

Mivakag 9.1. KAiuaka osiktn aveong PMV (ISO — 7730)

Aiobnon ) ) )
BepuikoU ko006 |Apocia | NN | ANESH | YN | zsgm | T1OM
MEPIBAAAOVTOG Apoola Zéom ¢eotn
Agiktng PMV | -3 -2 -1 0 +1 +2 +3

O d¢eiktng duoapeokelag PPD uroAoyiletal, apou mpocdloplobei o dei-
Ktng PMV, ané 1o Aldypauua 9.1. Av napatnpenoete 1o dlaypauua, 6a a-
VTIAN®Beite 611 6Tav untdpxel kaTr@otaon aiodnong dveong ce KATOLO UTO
MEAETN e0WTEPIKO XWwpo (PMV=0) poAlg 1o 5% twv atéuwyv 1ou Ba Bpi-
OKOVTAL OTO XWPO auTo TpoBAETeTaL OTL dev Ba viwBouv aveta (PPD=5), 1)
AAALWG OTL N CUVTPUTTLKY TIAEOYN®ia Twv atdéuwy (95%) Ba sival armodAuTta
(KAVOTIONMEVN UE TO BepUIKO TIEPIBAAAOV TOU XWPEOU.
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Aidgypaupa 9.1. H oxéon twv deiktwv PMV kait PPD tng Bspuikng dveong

9.2 Emiteuén ouvlnKkwyv dveong ue KAIUaTioud Tou agpa

O KAATIONOG TOU agpa agopd tn diarRpnon Tg Katdotaong Tou agpa e-
VOG E0WTEPIKOU XWPOU O€ oploHéEVa TTAaicia WoTE kel 0 AvBpwrog va (el
Kal va epyadetal avera, oc Kabe emoxn Tou XpOvou Kal @wpa Tng nUEPAg.
Me GAAa AdyLa, 0 KALATIONOG Blaocpalilel TNV eMiTEUEN OUVONKQWV Gveong
ME TN S1apOPPWOoN KAl TOV EAEYXO0 TWV PUOIKQOV TTAPAMETPWYV TIOU KABOPI-
Couv TnVv €vvola NG Aveong o€ £va CUYKEKPLUEVO XWpo ortou (ouv 1) epya-
Covtal dtoua, cuupwva e Ta 6OA avartuxbnkav otnv Tponyouuevn ma-
pPAYPAYPO.

Ot puUOIKEG TTAPAPETPOL AVEONG TIOU UITopoUV va dlapoppwbouv kat va
eAeyxbouv amd €va oAOKANPWHEVO CUCTNUA KALLATIOMOU, gival n Ogpuo-
Kpaocia, n uypacia kat n TaxuTnta Tou agpa OTO XWPO.

O oxediaopog kal n AsiToupyia evog cuoTHUATOG ) anAd pag povadag
KALLATIOMOU Yl TN pUBUION OAWV 1) OPLOUEVWY Ard QUTEG TIG PUOLKEG TIA-
PAUETPOUG BpiokeTal oe Queon ouvaApTnon UE TIG 1IB1IAITEPOTNTEG NG €-
PAPHOYAG KALLATIONOU Kal JE TIG KAIHATIKEG CUVORKEG £VOG TOTIOU GE HIA
EMOYXN Tou £Touq. MNa napadetyua, pe AAAa KpPLTNpla avapepOUaoTe OTOV
KALLATIONO O €va PeYAAO KTiplo ypageiwv otnv ABriva i yla Eva Xwpo
MEeTamoinong 1) arnobnkeuong TPOLOVTIWY O €PYOOTACLO OTn ©eocoaAovikn
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Kal pe AAAa OToV KALLATIONO O€ [la Katolkia 1.X. otnv Kpntn. 2 KdBe e-
(PApUOYTY], TO CUCTNUA KAMATIOMOU oXeTiCeTal ueoa e tn 6€on, TN Uop-
(POAOYIa KAl TA KATAOKEUAOTIKA XAPAKTNPLOTIKA TOU KTlpiou, TO TIARBO0G,
TIG OpaCTNPLOTNTES KAl TO POUXIOMO TWV ATOUWY O AUTO Kal TEAOG UE TN
OLAPOPPWOT TWV ECWTEPIKDV XWPWV KAl TOV TIPORAETIONEVO EEOTIAIONO.

2tV npd&n, Aotrdv, n ermAoyrn €vog CUCTAUATOG 1) MOVADAG KALUATL-
OMOU a€pa yiveTal e KPLITAPLO TNV KAAUTEPN duvaTh mpooéyyion oTLq 10a-
VIKEQ OUVONKEG Aveong, YA WA EQAPPOYA O KATOLO TOTMO, AAuBAavovTag
uTtoyn AOYLKOUG TIEPIOPICHOUG ApXIKOU Kdal AEITOUPYIKOU KOOTOUG KAl TE-
XVOAOYIKWV SUVATOTATWV.

9.3 Oepuokpaocia-vypaocia-raxuTnta kKAIuarTi{oevou aspa

Ol CUVIOTWHEVEG TILEG TWV PUOLKWV TIAPAUETPWY BEPULKAG Aveong avagpe-
povTal O HEOEG TLUEG TIOU TIPETIEL VA ETUTUYXAVOUV SLAPK®OG 1 BepHoKpa-
oia ,n uypacia kal n TaxuTnTa TOU agpa o€ &vav KALLATI(OPEVO XWPO, W-
0TE va ViwBouue péoa oe autodv avera. Ol TIEG AUTEG EXOUV TIPOKUYEL a-
Mo METPAOEIG KAl OTATIOTIKA avaAuon e BAon TNV arnodkplon IOAA®V aTto-
MWV OlapOPETIKOU pUAOU KAl NAIKiag, 0TO epwTnuUa TOTE VIwBouv Aveta
0€ OXEON UE TIG BEPUIKEG OUVONKEG TOU £0WTEPLIKOU TIEPIBAANOVTOG CU-
YKEKPLUEVOU KTIPIAKOU XWPEOU, ECA OTOV OT0i0 £YKATAOTABNKAV e OU-
YKEKPLUEVO POUXIGHO YIA CUYKEKPLUEVT dpacTnEIOTNTA.

ErunAéov, €xouv avartuxBei dlaypauuaTta cuoxETiIong tng Oeppokpa-
ogiag, TG uypaciag kat TG TaxuTNTag ToU aEPa o€ Evav EOWTEPLIKO XWPO
Yla va ugpiotavtal ouvlnkKeg Aveong, Yla CUYKeKPLUEVA ermtineda dpaoTh-
PIOTNTAG KAl POUXIOMOU KAl YIO CUYKEKPIUEVN MEon OeppoKpacia Twv €-
OWTEPIKWV EMPAVEIVV TOU Xwpou. Ta Alaypdaupata 9.2, 9.3 kat 9.4 aro-
TeAoUv apadeiyuata Twv Aeyouevwy Ypapuwv aveong (comfort lines).



242

OEPMOKPAZIA YTPOY BOABOY AEPA

WY=H - KAIMATIZMO>

50

80 ©F

OC:
30

25

20

15

10

°F

3
T -t
;\/ [ 70
=

- 60

- 50

- 40

10

Aidaypauua 9.2
Foauueg aveong artouou e eAaPPU POUXIOUO Kal KABIOTIKN SpacTnploTn-
Ta yla TN OUCXETION TNG BepuoKpaoiag Kal NG uypaociac™ agpa Tou Xwpou
avaAoya e tnv TaxutnTa ToU agpa Kal yla UEon BepUoKpAoia EOWTEPIKWV

30 °C

OEPMOKPAZIA AEPA (MEZH EZQTEPIKQN EMI®PANEIQN)

ermeavelwv xwpou (Bspuikng axktivoBoliag) ion ue tn Bepuokpacia agpa

*n vypaoia ekppdlstal aro 1n Bspuokpacia uypou BoABouU 1) TN OXETIKN uypacia

onwe autég opidovral oto Kepalato 10 “Wuxpouetpia”



SYNOHKES ANESHS 243

50 60 70 80
i 1 |’ 1
m/s ft/min
1.4
L 250
< 1.2
W 1.0 200
<
= 08 L 150
& 06 4——
& L 100
< 04
02 - 50
0.0 dd- O
30 °C

OEPMOKPAZIA AEPA (MEZH EZQTEPIKQN EMI®ANEIQN)

Aidaypauua 9.3
Foauuég dveong atouou Ue EAQPPU POUXIOUO Yia Tl CUCXETION TNG Bep-
HOKpaolag kal TnG TaxutnTag ToUu agpa Xwpou avaioya ue 1o Erinedo
0paoTNEIOTNTAG TOU ATOUOU (KaBIOTIKN, UEOoN, Bapld) Kal yia ueon Bspuo-
KpQaoia eOWTEPIKWY ETILPAVELIWOV XWPOU (BEpUIKNG akTivoBoAiag) ion ue
Bepuokpaocia agpa
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Aidypauua 9.4

FoauuEG aveong aTtouou LUe EAQPPU POUXIOUO Kal KaBIOTIKY SpaoTnploTn-
Ta yla Tn OUCXETION TnG Bepuokpaciag agpa Tou XWEou Kal tng UEoNG
BepoKPAOIAG EOWTEPIKWY ETIIPAVEIWV XWPOU (BEPLIKNG akTivoBoAiag) a-
vaAoya e Tnv TaxutnTa TOU ApA
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Mivakag 9.2. TiuEG Beplokpaoiag kal uypaoiag agpa KAIUATI{OUEVWY
XWPWV YIaA IOAVIKEG OUVEONKECG BEPUIKNG AveEDNG

XEIMOQNAZ KAAOKAIPI

eI Oeppokpaocia | Yypacia* |Oeppokpacia| Yypacia*

(C) (%) (C) (%)

Katolkieg (KUplol Xmpot) 21-23 30-50 24-26 40-50

Ktipla MNpagpeinv kat
Ekmaideuong

20-22 30-35 25-26 45-50

KTipta Noookopeiwv 23-24 40-50 25-26 45-55
Ktipla Zevodoxeinv 21-23 30-35 24-25 30-50
Ktipla Kataotnuatwy kat 20.03 30-35 25.07 45-50
TpareCwv

EoTtiatépla, xwpot avaPuxng 20-23 30-40 23-27 50-60
BiBAl0811keg, Mouoeia 20-22 40-50 22-23 40-55
Blounxavikoi xwpot epyaciag| 20-23 30-35 25-29 45-55

H iy avagépetal 0to UEyeBOG TNG OXETIKNG Uypaoiag Tou agpa (rmooooto %), Onweg au-
1 opietar oto KepaAaio 10 “Yuxpouetpia”

O MMivakag 9.2 mapouctdlel TO CUVIOTOUEVO €UPOG TWV TILOV BepO-
Kpaoiag kal uypaciag tou aépa yla va viwbel aveta o PECOG AvBpwriog
XELMDVA 1] KOAOKAiPL O €vaV KALLATILOPEVO XWPO UE OXEOOV aKivnTo aépa
(Taxutnta pevpatog aépa v < 0,1 m/sec).

Ot TéG Tou TapouactacTnkav otov lNMivaka 9.2 avagpépovtal o epap-
MOYEG KAIMATIOMOU Aveong. Na £papuoyEQ BiounxavikoUu KAIMATIGHOU
(m.x. oe xwpoug eneepyaociaqg f anobrkeuong TPOPINWY, PAPUAKWY, UAL-
KOU EKTUTIWOEWY K.T.A.) UTTAPXOUV EIBIKEG AvAPOPEG UTIO TN popdn eEeLdL-
KEUMEVWV TIIVAKWV.

MNa 6Aa 6oa dlanpaypateudnkape oe auth tTnv napdypago, a&icel va
OnUeElwOooUNE Ta €ENG :
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o OL ouvBnkeg Aveong To KAAoOKaipt eruyxdvovrtal o uPnAoTePEG

Oeppokpacieg and 6,TL TO XEWWVA, AOYW TOU EAAPPUTEPOU POUXL-
OMOU TIOU (pOopoUlE Kal TNG OUVABELAG TOU opyaviopou Hag og ugn-
AEG eEWTEPIKEG BepOKpaTieq TIEPIBAAAOVTOG.

H emidpaon Twv peTaBoAwv uypaciag ya €va ATOUO UE KABLOTIKA
OpaocTNnPELOTNTA Kal TUTTLKY evdupacia eivatl pikpr. ‘Ouwg To CuVIoT®-
MEVO €UPOG Uypaciag oxeTiCetal Aueoa pe tnv e€aocPdaiion TnG Uyei-
ag Twv atopwv. EToL, n uypacia Tou aépa Xwpwv KAta tn SlapkKela
TOU XEIMVA TIPETIEL VA KUMAivETAL 0€ XaunAoTtepa ard O,TL TOU KAAo-
Kalplou ertireda, yla va ano@eUyovTal CUUIMUKVOOELS USPATUWY OE
Kpueg erupaveleg (.X. oe €EwTePLKOUG ualoriivakeg). Augnon tng
(oxeTIkng) vypaciag navw and 50% To XEUWDVA UTIOPEL va €XEL apvn-
TIKEG ETUMTWOELG OTO AVATVEUOTIKO oUCTNUA TOU ATOUOU.

H péon Taxutnra Tou aépa oe €va OUVABN KATOIKNUEVO E0WTEPIKO
XWPOo he AToua mou KdBovTal dev Tpérel va Eemepva ta 0,15 m/sec
TO Xelwva Kat ta 0,25 m/sec 10 KAAoKaipl, wOTe va anopeUyovTal
ouVOnKeg TOTIKAG SuoPopiag Adyw avermbuunTtwv peuddtwv. Bé-
Bala, pa pikpr) avgnon tng taxutntag uropei va avepacel 1-2 °C 10
BepuoKpaclakd 6plo aveong ravw arod Toug 26 °C katd n Bepvn Tie-
piodo. Na Kivouueva AToUA o€ PEYAAOUG XWPEOUG, 1 MEYIOTN ETILTPE-
nouevn TaxUtnTa Tou agpa uropei va kupaveei ard 0,35 ewg 1,5
m/sec (n TeAeutaia TIUn €OIKA YA BIOUNXAVIKEG EPAPHOYEG).

H péon OepHOKPACIa TWV ECWTEPIKWV EMPAVEIDV TOU XWDPOU TIPE-
meL va mAnoiagel 6060 to duvato Tn BepUOKPACia TOU AP TOU XW-
pou (LeTPOUUEVN OTO UYPOG TOU KEPAALOU €vOG AQTOUOU), WOTE va a-
noPeUyovTal PHEYAAEG BEPUIKEG aATWAELEG AOYW aKTIVORBOAIag mpog
PUXPEQ ETILPAVELEG TO XELMWVA 1) avTioToLXa UEYAAA BEPUIKA POoPTia
ME aKTIVOBOAia To KaAoKaipt.

H kataképupn diapopa TG BephoKpaciag aépa oe £va XWEO, UETA-
EU TEPIMoU Tou eTUMEDOU TWV TIOBLWV KAl TOU KEPAALOU VOGS ATOUOU,
Oev mperel va Eemepva toug 3 °C, woTe va anogpeUyeTal TOTIKY du-
opopia.
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9.4 Merdadoon BspudTnTag amoé 1o avlpwirivo owa Kai mapdyovreg
mou Tnv ennpeagouv

To owpa pag dabétel €va 1Blaitepo BePUIKO CUCTNUA, TIOU HAG ETILTPETIEL
va TIPOCAPUOLOPAOCTE OE UEYAAEG METABOAEG TV TEPIBAAAOVTIKOV OUVON-
KOV XApn O UNXAVIOUoUG EAEYXOU EKTIANKTIKAG gualoBnoiog. 210 dEpua
MaG UMApXouV EEXWPLOTA aAloBNTPLa TIOU “UETPOUV” TNV ATIORBAAAOUEVN O-
1O TO CWUA KAl TNV eloayodpevn oG autd BepUOTNTA KAl TA OTIoia OUVOE-
oVTal OTO KEVTPO EAEYXOU NG BEPUOKPACIiag Tou avBpwrivou CwUATOG,
Tou Bpioketal otov urmoBdaAapo, otn BAaocn Tou eykepalou pag. Kabe popd
TIOU TO KEVTPO EAEYXOU TNG BeppOKpATiag Lag - n oroia TpETeL va mapa-
HEVEL, Yla va eipaoTe uyleig, avta otabepn iepi Toug 37 °C - kataypagel
Mo SlapopETIKY) BEPUOKPACia, evePYOTTOLEL Wl aAUGCIOA (PUOIOAOYIKOYV a-
VTIOPACGEWV VIO VO avTIOTAOUioel TNV averbuuntn avgnon 1 peiwon g
BepUOKPAOIiag TOU OWUATOG. AUTEG oL avTIOPACELS YivovTal Ewg €va opla-
KO onpueio OTou akoua VimBouue AveTa Kal HeTA ard TO oToio dev UTIApPXEL
AVTIOTABUION TWV AVETIBUUNTWY BEPUIKOV HETABOAWY. ToTE apyxiCouue va
viwBoupe TIOAU €oTn 1) TTIOAU KpUo, dnAadn va in viwbouue avera.

OL avTIdpAoelg TOU opYyavIoUoU evog uyloug atoéuou yia Tn dlathpnon
NG BepUoKPACiag TOU OWUATOG Tou Ot OTaBepO eTimedo (YUpw OTOUG
37 °C) otoxeuouv oTo va amoBdaAAeTal, anod Tnv emM@Aavela Tou COUATOG,
OepudTNTA UE TOV 010 PUBHO LIe TOV OTIOIO AUTY) MapdayeTal eocwTePIKa. H
napaywyr) BepudInTaAC OTO AVOPWTILVO CWHPA YiveTal HE TIC avTOpAoELq
HETABOAIOHOU TNG TPOPAG. TPWUE KAl “KAipe” TNV TPOYPN Hag e Tn Pon-
Bela Tou oEuyodvou Tou agpa Tou avarvéoupe. 'ETol, To HeYAAUTEPO UEPOQG
NG XNUIKNG EVEPYELQG TNG TPOPNG LETATPEMETAL OE BEPUOTNTA KAL OE HN-
Xaviké €pyo, Omwg 1.X. yia Tnv avuPwon evog BApoug e Ta xepla, To Tpé-
ELLO, TNV Kivnon modnAATou Kal YEVIKA KABe eidoug avBpwrivn dpactnptd-
™Ta. Eva HEPoG NG eveEPYELAG TNG TPOPNG Tou dev “kalyetal” arobnkeue-
TAL OTO CWMA UTIO LOPPT| AiTTOUG.

2TIG TIEPLOOOTEPEG TIEPUTTWOELG, N ETUPAVEIA TOU OWUATOC pag eival
BepuoTEPN Ao TO TIEPIBAAAOV TNG KAl TO OWUA amoBaAAel Tnv avaykaia
OepuodTNTA PE TOUG AKOAOUBOUG TPOTIOUG, CUNPWVA Kal he 6oa dlarmpay-
HOTEUTAKAPE OTNV Iapdypago 2.6 :

o Me petapopd (cuvaywyn) arod tnv emeavela Tou d€pparog (1) v e-
TLPAVELQ TOU POUXOU TIOU POPALE) TIPOG TOV TIEPIBAAAOVTA agpa
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e Me akTtivoBoAia armo tnv empavela Tou d€pUaTog (1 TNV emepdvela
TOU POUXOU TIOU POoPAKE) TIPOG TIG TIEPIBAANOUOCEG ETUPAVELEG

o Me €€aTion TNG €E0WTEPIKAG KAl EMPAVEIAKAG Uypaciag (ard Toug
TIVEUMOVEG |E TNV EKMVOR Kal ard Toug MOPOUS TOU OEPPATOC [E TOV
1I3pWTA KAl TN S1aXucn UdPATU®OV)

e Me aywyn peTa&u NG eruPpAavelag Tou OEPUATOG Kal TNG eEWTEPIKAG
ETIPAVELAG TOU POUXOU TIOU POPALE N TWV YPUXPOTEPWY ETILPAVELLV
TIOU OKOUUTIAUE

To 2xAua 9.2 aroTunwvel MapacTaTka T Bepuik aAAnAemidpaon Tou
avBpWTILVOU OWHATOG UE TO TIEPIBAAAOV TOU.

AnoBoAn
udPATHOV
anod To
OEPUa Kal

Ta pouxa . . .
Eidn arnopoAng Bepudtntag %

otov agpa, oe 18°C, oe
KaBLoTr oTdon e ouvnen
evdupaoia

OepUOQ KEKO-
pPEOUEVOG OE
uypaoia ag-
pPaG EKMVONG

AnoBoAn otov agpa
AKTIVORBOAlQ (ouvaywyn) Kat emaer) 35
Kal cuvaywyn
aroé 1o d€pua

Kal TNV erpavela

AKTIVOBOAia 0TI
meplBAAAOUCEQ eTILPAVELEG 35

TWV POUXWV
EEaTuion uypaciag 35
Eknvon 35
Anaywyn
BepuoTNTag Ekkpioelq 35

2UVOALKT) aroBoAn Beppdtntag 100

Zxnua 9.2. Metadoon BepuotnTag aro 1o avBpwriivo owia rmpog 1o neplaiiov

H e€arpion g €0WTEPLKAG KAl ETILPAVEIOKAG UYPACIAG ETUTPETEL OTO
OWUA Hag va arnoBaiAel Bepuotnta aképa Kat 6tav n BepUoKpacia Tou &-
EwTeplkoU agpa eival peyaAutepn ard In BepPoKpACia ToOU CWUATOS (Yla
napddelyua o€ TOAU BepUEG KAAOKALPLVEG NUEPEG OTAV LOPOVOUUE TIOAU).
ToTe WAGPE YO €EATUIOTIKG SPOGIOHO TOU COPATOG HAG. YTIAPXEL EMIONG



SYNOHKES ANESHS 249

KAl Jla TIOAU HIKPY) TTooOTNTA BepudTNTAG TIoU ATTIOBAAAETAL EiTE UE AYWYT
OTAV AKOUUTIANE €va YPuxXpOTEPO CWUA EITE HECW TWV PUOIKWV EKKPICEWV
TOU opyaviouou.

Z0upwva e 60a 1on avapepaue, n OepMIKA 100ppoTTia avaueoa OTo
avBpWTVO CWHA Kal 0TO TIEPIBAAAOV TOU, O KABE XPOVIKA OTIYMR, EKPPA-
Cetal ard tTnv akoAoubn OnAn e€iocwon :

gy =M-W-S=C+R+E (9.1)

‘Orou :

gy - N 6epuOTNTA TTOU AMTEAEUOEPWVETAI OTO EOWTEPIKO TOU OWUATOG AO-
YW TOU METABOAIONOU TNG TPOPNG

M : n ouvoAIKh gvépyela TIOU TTapayeTal ard TOV OpyavIoUO E TO META-
B80AIONO LG TTOCOTNTAG TPOPNG TIOU ELCAYETAL OTO OWUA (1 AAALWG
pUOUO6G peTaBoAicpoU)

W TO punxaviké €pyo 10U amaiTeital ya T olapopeg dpaotnpidéTnTeg
TOU OWHATog (kivnon, petagopd Bapoug)

S: n evépyela TIOU amoOnKeUeTAl OTO AVOPWTIVO CWUA UG Hop®r| Ai-
moug

C: n OepudétTnTa TOU amoBAAAeTal TIPOG TO TMePIBAAAOV e peTaPopd
(ouvaywyn)
n OeppéTNTA TIOU AMOBAAAETAI TIPOG TO TIEPIBAAAOV LiE aKTIVOBOAia
E: n GegppéTnTa mou amoBAaAAeTal P0G TO mepPIBAAAOvV e €€aTtpion u-
Ypaciag Tou omuatog (EKMvor, WpwTag, diaxuon anod opoug).

‘ONa Ta pey€dn g Zxéong 9.1 ekppalovral oe Yovadeg BepudTNTAG
oTh Hovada Tou Xpovou () pONG BepudTNTAG 1 BEPUKAG LOXUO0G), dNAAON
oe Watt ava m? erupaveiag owpartog (W/m?).

O puBuOG HeTABOALOMOU, dnAAdY N EVEPYELAKY araitnon yla Tig Baoct-
KOTEPEG KABNUEPLVESG OPACTNPLOTNTEG TOU AVBPWMTIOU, TIOU €XOUV OXEON lE
TOV KALMATIONO, TTapouctdleTtal otov lNivaka 9.3.
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Mivakag 9.3. Evepyelakeg analtioels dpaotnploTiTwy avepwriou

Pubuog
ApacTtnplotnta MeTtaBoAlopou
M (W/m2)
1. Avarauon
-'Yrivog 40
- 3TAON ETUKALVIG 45
- 3TAON KOBIOTIKN) 60
- 2taon 6pbla 70
2. Badiopa 110-220
3. Odnynon 60-180
4. KaBloTikn epyacia
- Mpageiou (dtdBacua,ypayiuo) 60-80
- Epyaotnpiou (TTakeTAplopa, apxeio) 80-100
5. ApaoTnELOTNTA LETPLAG EVTAONG
- Mayeipepa 90-120
- KaBapiopa 115-200
- EAa@pla Blopnxavikn (tt.x. Korm)/paen, 105-140
NAEKTPOAOYIKA/NAEKTPOVIKA)
5. ApaoTnploTnTa HEYAANG £VIAONG
- Bapia Blounxavikn (T.x.XEPLoNog 235-280
KiBwTiwyv, dpon Bapoug)
- Xopog 140-255
- TUMVOOTIKN 175-235
- Tévvig/atoulkad abAnuata 210-270
- Mniadoket/opadika abAfuaTa 290-440
- Bapld aBAnpata/oTiBog 410-505

[0 OUYKEKPIMEVN TIEPITITWON AvBpWIivng dpactnpidéTnTag, n PeETado-
on BeppoTNTAG e akTIivoBoAia ard To avBpwrilvo cOua TPog TIC mEPIBAA-
Aoucoeqg em@aveleg rnpealetal Aueoa arno TIG BEpHOKPACIEG AUTWV TWV
EMPAVEIDV (TT1.X. TOIXWV, 0OPOPNRG, OArEdOU Kal MapPabBUpwV-TIOPTOV £VOG
E0WTEPIKOU KTIPLAKOU XWpPou). AvTioTolxa, n duvarétnta yia armofoAn
BepudTNTAG QMO TO CWUA LAG UE METAPOPA KAl eEATHION £ival cuvApTNnoN
NG BeppoKpaciag, TNG TaxuTNTAg KAl TNG Uypaciag Tou agpa Tou TEPL-
BAAAOVTOG XWPOU KAl OTNV TIEPITTTWON TIOU £{NaoTE VTUUEVOL ard Tn Oepui-
KR avTioTaon Tou poUyou TIoU (pOPALE.
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9.5 Xvornuara KAiuatiopoU-aspIiouoU. SUVOTITIKI) Tapouoiaon

‘Eva oAoKANpWHEVO cUOTNMA KAIJATICMOU-AEPIOMOU £Xel dUO Baoikoug
okortouq. Na eAéyxel kal va puBpigel, TipwTo, TIC 0EpUOBUVANIKEG 1810TN-
TeQ (Bepuokpacia, uypacia) Tou agpa Kat, deUTEPO, TNV MOIGTRTA (TTOCO
(PPECKOU aépa, KaBapoTNTA) ToU a€Pa OTOV KALLATIOUEVO XWPOo, WOTE va
ETITUYXAVOVTAL OUVBNKeG Aveong.

OL BEPOBUVAUIKEG IOLOTNTEG TOU AEPA OTOV KALLATICOMEVO XWDPO PUBHI-
Covtal pe dwadikaoieg PUEng (Leiwon Bepuokpaoiag) Kal agpuypaveng (a-
paipeong-peiwong uypaoiag) 1 Béppavong (augnon Bepuokpaciag) kat v-
ypavong (rmpdocdoong-auEnong uypaciag) Tou agpa rou mpoodayeTal OTov
XWPO. 2TA AnMAoUOTEPA CUCTNATA KALLATIOMOU Aveong, EAEYXOVTAL MOVO
ol METABOAEG TNG BepHoKpacdiag, evw ol HETABOAEG TNG uypaciag TPoKU-
TITOUV EUEDCA KAl OeV EAEYXOVTAL.

H rolotnta Tou agpa otov KAMATI(OUEVO XWPOo pubuileTal pe dladika-
oileq unxavikou agpiopou Kal IATpapioparog. Me 1o cuocTtnua agplopou a-
moBAaAAovTal Ol OUCIEG TTOU PUTAIVOUV TOV A€PAa TOU E0WTEPLIKOU XWPEOU
MECW TNG AvTIKATAoTaoNng [Lag MoooTNTAG ECWTEPIKOU agpa e avtioTol-
XN T00OTNTA PPECKOU (VWITOU) agpa Tou eEWTEPIKOU TIEPIBAAAOVTOG, TTOU
€XeL TIponyouueva odnyndei pEca ard €OKA PiATpa TOU CUCTHUATOG Yia
va yivel KafapoTepog. H mocodTNTA TOU analtoUupevou vwrioU agpa e€ap-
Tatal anod Kabe ePapuoyn Kal eival ocuvadptnon Twv pUTWV Kal TwvV ava-
YKQV UyI100G SIGMOVAG ATOUWY OE €vaVv KAEIOTO XWPO, CUUPWVA UE EBVIKA
kat dlebvn poTUNa Kal Kavoviopoug (Mivakag 9.4). 2e ouvnBn cuoTrhuara
MNXavikoU agplopoU, KATola TTocoTNTA VWTIOU agpa avauiyvueTal e pia
TI0COTNTA KALLATIOMEVOU AEPA TIOU ammayeTal ard TO XWEO Kal dnULoupYEi
€va Uiyda agpa Tou avakukAogopei oto cuotnua. H Aoyikr Tng avaku-
KAOQOpPIag oPpeileTal OE ONUAVTIKOUG TIEPLOPLOUOUG YLIA TO apXIKO Kal A€l-
TOUPYIKO KOOTOG £VOG KEVIPIKOU CUCTNUATOG KAIMATIOMOU Kal dev LoxXUEL
MavTa, OTwe 0 EPAPUOYEG AEPLONOU OTIoU TO BACIKO KPLTNELO €ival n arnod-
AUTN TIOLOTNTA TOU agpa (M.X. aibouoeqg Xelpoupyeiwv e anatthoelg mAR-
pOUG AVAVEWONG Tou aépa Tou Xwpou Pe 100% kabapbd vwrd aépa, 20 ¢po-
pPEG TNV WPQA).
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lMivakag 9.4 Evdeikvuoueveg moooTnTeg VWItoUu agpa yla asplouo Xwewv

Nwrog Aépag
Eidog x(pou Karviovteg ava Atopo
(m/h)
Alapepiopata ouvhen Mepikoi 8,5
AlapepiopaTa TIOAUTEAT) Mepikoi 8,5
Koupeia 2nUavTikOG aplBpog 17
Mrap Mapa oAAoi 25,5
Kataotuata Kavévag 8,5
[papeia AleubBuvtov ‘ExTakTa rmoAAoi 25,5
Epyootacia Kavévag 8,5
Noocokopeia, Xelpoupyeia Kavevag Ewdk6g KAlpatiopdg
Noookopueia, ©adAapol acbevmv Kavévag 25,5
Noookopeia, Xmpol TpocwTitkou Kavévag 17
Awpdatia =evodoxeiwv Mapa roAAoi 25,5
Epyaotpla Mepikoi 8,5
X®POL ZUYKEVTPLOEWV ‘ExTtakta rmoAAoi 25,5
"papeia cUAOYLIKA Mepikoi 8,5
[pageia mpoowrika Kavevag 8,5
[pageia mpoowrika 2NUAVTIKOG aplBUOg 25,5
Kapé-Mnap 2NUavTIKOG aplBuog 17
Eotiatépla 2NUAVTIKOG aplBuog 17
2X0Aeia, AiBouoeg AldaockaAiag Kavevag 17
O¢atpa Kavevag 8,5

210 ZxNua 9.3 nmapouctaletal n apxn Aettoupyiag evog oAoKANpwUEVOU
OUCTHUATOG KALMATIOMOU-AEPIOUOU OE OXEON UE TNV KUKAOPOpPIa Tou aé-
pa.
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ATOPPUTTOUEVOG AEPAG (aTTAYWYT))

I

1
E€aeplopdg 1 agpag

anaywyng
Agpag l XQPOx

AavakukAopopiag

EEwTteplkdg agpag I

—

Aegplopog 1 agpag
npocaywyng

2UOKEUN KALMATIOMOU

Zxnua 9.3. Apxn Aettoupylag ocuoTnUATOG KAIUQTIOUOU-AEPIOUOU XWPWV

2€ KABe OAOKANPWHEVO CUCTNUA KALATIOUOU-AEPLONOU, O KABE XPOVIK)
OTIYUR, arauteital n dlaBeon BepUKAG (PUKTIKAG) 10X00G Yia TNV Yu&n 1
Oéppavon UAag CUYKEKPLUEVNG MOGOTNTAG AEPA, WOTE va ErTUYXAavovTal
OUVBNKEG AveoNnG OTOV KALLATICOPEVO XWPO. YTIAPXOUV SLAPOPETIKOL TPO-
Mol KAl PEUOTA Pé€oa TIou ePpapudlovTal yia tn ddbeon Tng LoXUog evog
OUCTHUATOG OE oUVAPTNON LE TIG AVAYKES KALLATIOMOU TOU agpa 1) aAALDG
yla Tnv napaAdpr) Twv PYUKTIKWV 1] BEPULKOV POPTIWV TOU KALUATI(OMEVOU
Xwpou. Ot dlapopol cuvduaouoi TPOTIWV Kal HECWV KALLATIOUOU £€XOUV O-
PLOBETAOEL TIG BACLKEG TEXVOAOYIKEG KATNYOPIEG TWV CUCTNUATWV KALUATL-
OJoU OTIC €ENG :

A. ZuoTtAparta KAIpaTiopou povo pe aépa (all-air systems)

Eva ouoTtnua KAWWATIONOU UOVO PE agpa €XEL IkavoTnTa mMARpoug YPuEng
(ue agaipeon aoBNTAg kat AavBavouoag BepudTNTAg-aPUYyPaAVong), MPo-
0éppavong kait 0ypavong Tou agpa ToU Tpoodyetal and To oUoTnua
OTOUG KALLATILOMEVOUG XWPOUG. H TTapacKeun Tou aépa mpooaywynsg Yi-
VETAL O€ KEVTPIKA HOVADA KAIJATIOMOU €KTOG TWV KAMATICOUEVWV XDPWV
KAl 0 AEPAG PETAPEPETAL LEOW SIKTUOU AEPAYWYWV OTOUG XWPOUG (ZXHua
9.4). AvaAoya e Tnv €Moxr, 0 agpag upiotatal Kat dlapopeTiky enegep-
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Zxnua 9.4. >uotnua KAWQTIoUoU Uovo e agpa

yvaoia. To KaAokaipt cuvhBwg upioTaTal PYUugn Kal apuypavon Kat av Xpela-
oTel peTaBépuavon. To xelpwva ugpiotaTtal avtiotolxa mpobepuavorn, U-
yYpavon kat petabéppavon. H enegepyaocia Tou agpa yivetal pe tn Bonbela
€eVOG PEUOTOU PEOOU, OUVABWG VEPOU, TO OTIOI0 €XEL TIPONYOUUEVWSG ArTo-
KTHOEL TNV anattoupevn, yla Tn HeTddoon BepudTNTAG OTOV AEPA, XAUNAN
N udnAr Beppokpacia Tou og Ja YUKTLKY pnxavn (POkTn) 1 €va Aéénta. H
BepudTnTa TIOU ArdyeTal TO KAAOKAipL e Tov agpa and Tov KALLATI(OPEVO
XWPO, HETAPEPETAL OTO VEPO WUENG KAL OTN CUVEXELA PECW TNG WUKTIKAG
MNxavng oto mieplBadAAov. Edv o YukTng eival udpoPuktog, TéTE gival ana-
pPaiTNTOG Kal £vag mupyog Yuing.
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["evikd, OTO XWpo dev anatteital erunAgov YPugn 1 Uypavon otav epap-
pofovtal TéTola cuoTthuarta. H B€puavon erutuyxavetal oto 010 peuua ag-
pa eiTe KEVTPIKA OTN HovAda KAUATIONOU &iTE TOTIKA O EAEYXOHEVN Oep-
HIKA {wvn TOU XWPOoU.

Ta ouoTHUATA KALMATIOMOU HOVOo e agpa dlalpouvTal oe dUO UEYAAEG
UTIOKATNYOPIES :

e ZuoTAMATAa HOVAG Siavoung R povou aspaywyou (single duct), Ta o-
roia €xouv Ta oTolxeia (evaAAdkTeg) WUENG Kal BEpPavoNg Tou TIpo-
oayouevou aépa o€ oelpd WG TIPOG TN PON TOU Kal XPNOLUOTIoloUV €-
Va Kal JOVO SIKTUO agpaywywV Yla Tn Olavour] ToU KALLATIOUEVOU O-
£p0a OTOUG XWPOUQG (ZxAua 9.5).

e ZuoTAuaTta dimARG diavopng R SimAoU peuparog aépa (dual stream),
Ta oroia £xouv Ta oTolxeia (evaAAGkTeg) WUENG Kat BEppavong Tou
TIPooayouevoU aEpa o€ mapdAAnAn diaragn wg mpog Tn POor ToU Kal
Xpnotuorolouyv gite 1) éva OmAoG dikTuo agpaywywv (éva yia to Yu-
XPO Kat éva yua 1o Bepud peupa aépa) (2xnua 9.6) eite 2) eva Eexw-
PLOTO OIKTUO aspaywywyv TIPOCAYWYNAS Yia kABe Beppikn {vn XWOPOoU
(moAuCwvikd), OTIoU 0 aéPag MPOCAYETAL MAPACKEUACNEVOG OTNV a-
rnatroupevn Beppokpacia pe avapelEn (Aettoupyia dlappaypdtwy)
OTN WIKPT KALMATIOTIKA povada kdbe aepaywyou {wvng (2xnua 9.7).
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EEwTtepikdg Aépag Bl Afpag mpooaywyng
=1 Aépag avakAukhopopiag Aépag anaywyng
1. Kevtpikr) KAwatioTikr) Movéada 9. MetaBepuavtipag
2. PuBioTikn oxapa eEwteplkou agpa 10. AvelloTthpag mpooaywynsg
3. PuBioTikn oxapa agpa avakukhopopiag 11. Alavopeig 1) diodot agpa pooaywyng
4. ©4dAapog avapelEng 12. Ztopa aépa anaywyng
5. ®iAtpa 13. AvelloThpag anaywyng
6. MpoBeppavinpag 14. PUBLOTIKT) OXGpa agpa anaywyng
7. Yypavtipag 15. Torukd BeppavTik@ ocopata
8. WuKtng

Zxnua 9.5. 2Uotnua KAuQTiouoU HovoU aywyou oTtabepnq napoxng
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B ESwtepkog Aépag H A£pag Poocaywyng
1 Aépag avakAuKAopopiag [ Aépag anaywyng
1. Kevtpwkr) KAatioTikn Movada 11. Wokng
2. PuBuioTikn oxapa eEwteptkou agpa 12. KiBwtia avauelEng
3. PUBLOTIKA 0XGpa agpa avakukAopopiag 13. Alavopeig 1y diodol agpa mpooaywyng
4. O4dAapog avauelEng 14. ZT6a agpa anaywynsg
5. ®iAtpa 15. Avelothpag anaywyng
6. MNpoBeppavtipag 16. PUBLOTIKA OXApa aépa anaywyng
7. Yypavthpag 17. Torukd BepuavTika copata
8. AveuLoTPag POCAYWYNG
9. ArooBeoTrpag rixou
10. MeTaBeppavtnpag

Zxnua 9.6. Zuotnua kKAaTtiouou dIMAoU aywyou oTabepnG napoxns
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E€wtepkdg Agpag N A£pag MPooaywyng

'E A£pag avakukAopopiag [III Aéfpag anaywyng

1. Kevtpikr) KAatioTikr) Movada 10. MeTaBEPUAVTHPAS

2. PuBu1oTIkr) oxdpa eEwTepIKoU agpa 11. WUKTNG

3. PUBUIOTIKN 0XApa agpa avakUKAOPopIas {12, Aiavopleig 1y 3i0d0L AEpa TIPOCAYWYNHS
4. ©ahalog avapeigng 13. STOpIa aépa anaywyng

5. ®iAtpa 14. AvElIOTAPAG AMAYWYAG

6. MpoBeppavtnpag 15. PUBULOTIKA 0XAPA aépa anaywyng
7. Yypavinpag 16. Torké BepuavTIkd oOUaTa

8. AvelloThpag pooaywyng

9. PuBuioTika dlappdyuata

Zxnua 9.7. NoAudwviko ouoTnua KAILATIOUOU e agpa
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B. ZuoTApaTa KAIMaTIGHOU HOvo e vepod (all-water systems)

270 OUCTAMATA KALUATIOMOU POVO PE vepd O aépag Tou KAIMATICOHEVOU
XWpou YUxeTAL 1 BepuaiveTal He aywyr, ocuvaywyn 1 akTivopBoAia ameu-
Bciag oc KATAAANAEG TEPHATIKEG Hovadeg, 1 and douka otolxeia (dare-
0a, OPOPEG) PUE OWANVACEIG, TIOU £ival EYKATEOTNUEVEG HEGA OTO XWPO
KAl OTIG OTIoieg KUKAOQOpEl Puxpo 1 Bepud vepd (amd KEVIPIKO YUKTN A
AEBNTa) (2xAua 9.8). OL ouvnBEoTEPEG TEPUATIKEG HOVAdEG TEPAQUPA-
VOUV YUKTIKO/ BeppavTIKO oTolXeio £EavaykAOUEVNG KUKAOPOPIAG agpa
(LEOW TNG AetToupyiag ecWTEPIKOU avepdioTApa), PiATpa Kat ribavov eico-
00 vwriou agpa. Ot TEpUATIKEG AUTEG Hovadeq ovopalovTal Tomkég Mova-
0eg AvepioThpa-ZToixeiou (TMAZ) j Fan Coil Units (Sxnua 9.9).
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q ¢=0,4
s 7777 7T, 774 b 3600
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- AéBntag
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v

Zxnua 9.8 Zuotnua KAyaTtiouou uovo e vepo( ue TMAZ)
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nxouévwon
EVAAAAKTNG
BepuoTnTag
Aekavn vepou
eQidpwong

AVEULOTNPAG

PIATPO

EEWTEPIKOG _

t __apag ava-
agpag !

KUKAopopiag

Zxnua 9.9. Toun TMAZ-Fan Coil Unit

Ta ouothuata pe TMAZ-fan coils dlakpivovtal og :

o 2ZuoTApaTa 2 cWARVWYV (2-pipe), evog IPOCAYWYNG Kal eVOG ETILOTPO-
®NG YPuxpou A Beppou vepou avaloya e TNV EMOXN, TIOU TIAPEXOUV
MOVO YUEN 1 névo B€pupavon oe OAOUG TOUG KALMATICOMEVOUG XW-
pouq. H puBulon g Bepokpaciag yivetal HECW WLag Tpiodng BaABi-
dag kal BeppooTdaTn povadag 1) xwpou (2xrua 9.10).

o 2uoThpata 3 cwARvwyv (3-pipe), evog poocaywyng Yuxpou vepou, e-
VOG TIPOCAYWYNG BEPUOU VEPOU Kal EVOG KOLVNG ETILOTPOPNG OToU Yi-
veTal avapeiEn Tou vepou kal puBuion NG Beppokpaciag LECW ULag
Tpiodng 1 dUo diodwv BaABiIdwv kal BeppooTdarn Povadag 1) XWwPou
(ZxAua 9.11).

o 2ZuoTHpaTa 4 cwARVwV (4-pipe), evog poocaywyng Yuxpou vepou, e-
VvOG TIPOCAYWYNG BEPUOU VEPOU, EVOG ETIIOTPOPNHG YUXPOU VEPOU Kal
VoG ETIOTPOPNG BepUoU vepou. Stnv TMAS  yivetal EeXwpIoTh TIa-
poxn Beppou 1 Yuxpou vepoUu eV n TIOOOTNTA Kal 1 Bepuokpacia
TOU vepPOU PEoA OTO aTolxeio Tou pubuifovtal amod pia Tpiodn BaARi-
oa. 2tV €£0d0 Tou oTolXEiou ToToBETEITAL £TTIONG WIA TPiodNn BaARi-
0a dUo BEoewv, Mou odnyel To vePO OTOV AVTIOTOLXO KAASO ETIOTPO-

NG (2xnNHa 9.12).
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OEPMOZTATHZ XQPOY H BOABOY

e |
i
|
i
! TPIOAOZ HAEKTPOKINHTH
BAABIAA 2 OEZEQN
KOINO —w
WYKTIKO -
OEPMANTIKO
STOIXEIO

2xnua 9.10. Neitoupyia Zuotnuarog TMAZ 2 cwAnvwv

OEPMOSTATHS> MONAAA>

H XQPOY
————— 1
} TPIOAOS HAEKTPOKINHTH
{ BAABIAA MPOOAEYTIKHE
P AEITOYPFIAS (MODULATING)
.
KOINO
WYKTIKO - .
OEPMANTIKO
'\ STOIXEIO AIANOMH
“ZESTOY NEPOY
KOINH EMISTPO®H . i 4
ZESTOY-WYXPOY NEPOY AIANOMH
WYXPOY NEPOY
AIATAZH A - MIA TPIOAOS EISOAOY
AISOHTHPIO MONAAA EAEIXOY
OEPMOKPASIAS / OEPMOKPASIAS (CONTROLLER) -
B s . AIOAOS BAABIAA
e d ""“'"“"} i POOAEYTIKHS AEITOYPTIAS
! . (MODULATING)
— KOINO
WYKTIKO - — ~
OEPMANTIKO
STOIXEIO

AIATA=H B - AYO AIOAQI EIZ0AQY

3xnua 9.11. NAeitoupyia Suotiuaro¢ TMAS 3 cwAnvwv
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AISOHTHPIO MONAAA EAETXOY
OEPMOKPAZIAZ @) m -~ {5 J')-EPMOKPAZIAZ(CONTROLLER)

AIOAOZ BAABIAA

y } MPOOAEYTIKHE
i AEITOYPTIAS
OEPMANTIKO
STOIXEIO
T -
WYKTIKO
2TOIXEIO OPOSACQrH
b WYXPOY NEPOY
ENISTPODH ENISTPO®H POZATQLH

ZESTOY NEPO

WYXPOY NEPOY ZE>TOY NEPOY

AIATA=H A - AYO ANE=ZAPTHTA 2TOIXEIA

EMISTPOOH
ZE>TOY NEPOY

KOINO M
WYKTIKO-
OEPMANTIKO T
STOIXEIO

ENisTPOOH |
WYXPOY NEPOY

\'PIOAO> MPOOAEYTIKH /
AEITOYPTIAZ
T PIOAOS 2 - QEZEON

AIATA=H B - ENA KOINO >TOIXEIO

Zxnua 9.12. Nettoupyia 2uotnuarog TMAZ 4 cwAnvwv

. ZuoTAuaTa KAIHATIopoU aépa-vepou (air-water systems)

Ta cuoTuata KAWATIONOU aépa-vepou, UMopoUle va TIoupe, OTL ival é-
vag ouvduacouog Twv TaAPATAvw CUCTNUATWY. 2€ AuTd, EKTOG ard Tnv
mpooaywyr Yuxpou 1 Bepuou vepoul (Tou £xel Tiapaxbel kevipika o Yu-
KTn 1N AEBNTA) OE TEPMATIKEG MOVADEG KALLATIONOU TOU A€PA OTOUG XW-
POUG, TIAPEXETAL ETUTTAEOV, HECW AEPAYWYWV, AEPAG TIOU €XEL TIPONYOUE-
VWG eTEEEPYAOTEL 0€ UIA KEVTPIKA KAIJATIOTIKA HOVASA EKTOG TOU KALUA-
TICOeVOU Xwpou. ETopévmg, 0Ta CUCTAMATA AEPA-VEPOU EXOUUE EYKATA-
0TaoN TOOO SIKTUWV VEPOU OCO Kal SIKTUWV agpa.

O keviplkd eme€epyaopévog agpag, ToOU TIPOOAYETAL OTOUG XWPOUG,
Xapaktnpiletal wg “mpwTelnv” evl we “SeuTepelmv”’ xapaktnpidetal o
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Q€PAg TIOU AVAKUKAOQOPEL HEOW TWV TEPUATIKAOV HOVAdWV (TL.X. MEOW
TMAZ-fan coil units).
‘Eva ouvnbeg ocuoTtnua agpa-vepou rapouctdletal oTo 2xnua 9.13.

4
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y U 80) i T
| AvTAia deutep.

KUKAQW. VeEpOU ‘

i CHILLER l_C AEBNG Zhvng
AvTtAia ;

TIPWT. VEPOU

Zxnua 9.13. Suotnua agpa-vepou ue TMAZS kal KEVTPIKN Mpooaywyn agpa

‘Eva aAAo, un Bepuoduvauikd KPLTAPLO, Yia TN OLAKPLON TWV CUoTNud-
TWV KALLATIONOU gival 1 B€0N TWV CUGKEUWV TOUG WG TIPOG TOV KALLATLLO-
MEVO XWPO Kal 1 €KTaon QApMOYRG TOU cuoTAuaTtog. Mrnopouue, Ue autn
TNV TPOCEYYLoN, va dlakpivouue TG £€NG Baolkég katnyopieq :

o KevTpika cuoTANATa KAIHATIGHOU
o HuiKevTpikG cuoTAMATA KAINATIONOU
o Tomka cuoTAMATA KAINATIOHOU

Mia €181k} kKatnyopia cuoTNUATWY KAIMATIONOU gival Ta Agyoueva ou-
oTApata ameuBeiag ekTovwong (direct expansion). Auta ta cucoTruara
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XPNOLUOTIOWUV areubeiag To YUKTIKO péoo (T1.X. Ppéov R-22) yia tn peta-
POopPA EVEPYELAG OTOUG KALMATICOMEVOUG XWPOoUG. ArtoteAouvTal anod Bloun-
XAVIKA KATAOKEUAOUEVEG AUTOVOMEG KAIMATIOTIKEG Movadeg (unitary air
conditioners, room air conditioners), e £tolua OTOIXEIQ/OUCKEUEG TOU
WUKTIKOU KUKAOU (€EQTHMIOTAG, CUUMUKVWTNG, CUUTILECTNG, BaABida otpay-
YQALOUOU, avelloTpeg YUENG 11 OUVOEDELS Yia TIUpYO YUENG K.T.A.), OL O-
Toieq Yuxouv ToV a€Pa e TA OTolXEia areubeiag eKTOVWONG TOU YUKTL-
KoU péoou. Ot auTOVOPEG KALUATIOTIKEG HOVASES dlakpivovTal og Jovadeq
Tou €vog Tepayiou (self-contained, packaged units) kat oe dipuepeiq pova-
o¢eq (split units).

e Ol QUTOVOUEG KAILOTIOTIKEG HOVADEG €VOG Tepaxiou uropel va Aet-
TOUpPYOUV [E UDSPOYUKTO | aspOYPUKTO CUMTTUKVWTHA Kal va gival To-
MKEG, Yla TNV €EUMNPETNON €VOG XWPOU, EITE NUIKEVTPIKEG, YA TNV
eEUMNPETNON TIEPLOCOTEPWV XWPWV (O£ OUVOEDN e DIKTUO agpayw-
YWV avaAoya pe tnv e@apuoyn) (Exnua 9.14).

e OLautévopeg split KALLATIOTIKEG povadeg ival ouvnBwg agpOYPUKTEG
KAl Uropei va eival eite TOMKEG €iTe NUIKEVTPIKEG. OL TOTMKEG aroTe-
AouvTtal arod Ul EOCWTEPIKA HOVADA aveEUICTAPA-PUKTIKOU OTOIXEIOU
ameufeiag eKTOVWONG Kal Ula eEWTEPIKA agpOYUKTN Hovada cupmu-
Kvwong. MIKpEG TETOLEG HOVADEG Ba €XETE Oiyoupa MapaTnEnoel Kat
AEITOUPYNOEL OTA OTITIA 0aG | 0 KATAOTAUATA — €ival Ta yvwoTd
KALLATIOTIKA “OTAITAKIA”. Ol NMIKEVTPIKEG LovAdEG €xouv duvatotn-
Ta MARPOUG KALUATIONOU KAl CUVOEOVTAL e JIKTUO agpaywywv. To
€€WTEPIKO TUNAUA TOUG eival WA agpOYPUKTN MOVASA CUMTTUKVWONG
KAl TO E0WTEPIKO ULA KALMATIOTIKN povada eneEepyaoiag aépa pe du-
vaToTNTa avaveéwong Tou (Zxnua 9.15).
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Zxnua 9.14. Turikny autovoun agpOYUKTN KAILATIOTIKN lovada evog Teuaxiou,
NUIKEVTPLKOU TUTOU, TIOU £YKaBioTatal o 0pOPEG KTIpiwV
(rooftop single package unitary)

Zxnua 9.15. Aiatdéeig auTovouns aspOYuKTNG KAWATIOTIKNG OIUEPOUG ovadag,
NUIKEVTPIKOU TUITOU (unitary split)
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9.6 XToIxEia TUMTIKOU KEVTPIKOU OUOTRIATOG KAINATIOUOU

Ta cuoTUATA KAMATIONOU €XOUV YEVIKA KOlVA Baotkd otolxeia. duoika, o
OXETIKOG €EOTIALOMOG KAl Ol CUCKEUEG pUBLONG KAl EAEYXOU Urtopei va dla-
PEPOUV OTN PUOIKA UPAVION Kal 0Tn JIATAEN TwV BACIKWV eEQAPTNUATWV
TOUG, aAvAAOYa L€ TIG AMNAlTHOoElg KaBe ePAPUOYNG KALATIOUOU (XPron Kal
KATAOKeUN KTLpiou, KA{UA, BepULKA-YUKTIKA PopTia).

To 2xAua 9.16 deixvel €va TUTKO amAd KEVTPLKO CUCTNUA KALLATIOMOU
MOvo pe agpa Kal o MNivakag 9.5 eneEnyel Ta Baoikd otolxeia TG Aettoup-
viag tou (onueia apiBunong tou Zxnuatog 9.16). H Bacikn eykataotaon
TOU CUOTAMATOG €ival 1 KEVTPIKA KAIMATIOTIKA Jovada, otnyv oroia Pe TIg
KATAAANAEG CUOKEUEG YIVETAL | TIPOTIAPACKEUR TOU AEPA. 2TNV KEVTPLKTY
KALLATIOTIKA HOoVAdA CUVAVTOVTAL O a€pag avakKUKAOPOpiag e TO ¢PECKO
(vwmo) aépa Tou eEwTEPIKOU TIEPIBAAAOVTOG. H povada meplexel OeppavTi-
KA Kal YUKTIKA oTtolxeia evaAAayng B6epudtnTag Kal OUoKeuR Uypavong
(uypavtApa) Tou aépa. H Bepuikn evépyela yia tn Bépuavon kat nv Yuogn
MapAyeTaAl, EKTOG TNG KALMATIOTIKAG HovAadag, 0To AéénTa kal oTov YUKTN
KOl METAPEPETAI [IE TO VEPO OTA BEPUAVTIKA KAl PUKTIKA OTOoLXEId TNG KAL-
MATIOTIKNG HovAdag yia va HeTAd0Bel 0Tn ouvEXELd OTO OLEPXOUEVO peEUUA
aépa. H evépyela yua v Kivnon tou agpa divetal and &vav 1 neploocoTe-
POUG NAEKTPOKIVNTOUG AVEMIOTAPEG. TEAOG, TO CUOTNUA OLABETEL KATAA-
AnAo cUoTnua eAEYXOU, TIPOKELWEVOU va PITOPEL va avTanokplBei oe OAeq
TIG KATaoTAoelg Asitoupyiag mou kaBopiovtal ard TIG METABOAEQ TWV
BEPUIKWV KAl PUKTIKOV AvVAYKOV TWV KAIMATICOUEVWV XWPWV.
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Zxnua 9.16. 2tolxeia TUMIKOU KEVTPIKOU CUOTNUATOG KAIUQTIOUOU
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livakag 9.5. 2Toixeia TUMIKOU KEVTPIKOU CUOTHATOG KAILUQATIOUOU agpa

(EIETE Meptypapn STolxeiou AelToUpYia STOIKEIOU
(2x.9.15)
1 Eicod0g vwriou agpa (oToLo, Avavewon Tou agpa Tou KTLpiou
aywyog, PUBULOTIKA dlappayparta)
2 PuBuLoTIKA Slappdyuata aépa PuBuion nmoootntag agpa
QAVAKUKAO®Opiag avakukAogpopiag
8 PUBUIOTIKA Sla@pdyuata agpa PuBuion moootnTag agpa anoppuPng
anoppung
4 PiATpa KaBaplopou agpa ATOPAKPUVOT) PUTTIOYOVWYV OUCLOV aEpa
5 STolxeio MpoBépuavong INpoBepuavon agpa
6 WUKTIKO OTOLXEIO WUEN kat apuypavon agpa
7 OgpUaVTIKO OTOLXEIO ©¢ppavon (1) PUBULOTIKY HETABEPUAVON)
(LeTOBEPPAVONG) agpa
8 Yypavinpag Yypavon agpa
9 AveULOTNPEG Kivnon ag¢pa
TIPOOAYWYNG/ETILOTPOPNG aEpa
10 A(KTUO QgPaAYWYQOV TIPOG/ATIO Metagopa agpa
KALLATICOPEVOUG XWPOUG
11 STOUIA MTPOCAYWYNG KAlATIONEVOU | TEAIKN dlavoun agpa 0Toug XWPOoUg
agpa
12 STOUIO AMAYWYNS AEpa XOMPOU Anaywyrn agpa aréd Toug XWPoug
13 OePUOOTATNG XWPOU ‘EAeyxoq Beppokpaciaq agpa
14 YYpPooTatng Xwpou ‘EAeyxoqg uypaociag agpa
15 PuBuiotg dlappayudtwy oTo PuUBuion moodTNTag VWrou agpa
KIBOTIO PEIENG Vol aépa e agpa
QAVOKUKAO®opiac
KYKAQMA WYKTIKOY MEZOY
16 WUKTLKY) povada (YUktng) MNapaywyn Yuxpou vepou
ouprieong (EEATULOTAG,
OUMTUKVWTNG, CUUTILECTNG, BaABida
EKTOVWONG)
KYKAQMA WYXPOY NEPOY
17 AvTAia (KUKAO®OPNTNAG) Kivnon vepou
18 AIKTUO CWANVWOOEWV VEPOU MeTtagpopd vepou
TIPOCAYWYTG/EMOTPOPNG YUKTIKOV
OTOILXEIWV
19 PuBuloTikéG BaABideg PuUBuion moodTNTAG VEPOU MPOG TA
WUKTIKA oTOoLxEla
20 AIKTUO CWANVOOEWV VEPOU MeTagopd vepou amnod Tov YUKTN OToV
anoppupng BeppoTNTag nupyo Yuéng
21 Mupyog YUENGQ ATnoppupn BepudtnTag and to
CUUTTUKVWTY) TOU YUKTN OTO TIEPBAAAOV
KYKAQMA GEPMOY NEPOY
22 AEBRnTag Beppou vepou MNapaywyn Beppou vepou
23 AvTAia (KUKAOPOPNTNAG) Kivnon vepou
24 | Aiktuo cwANVOOEWVY VEPOU Metagpopa vepou
TIPOOAYWYNG/EMOTPOPNG WUKTIKOV
oTolXEIWV
25 PuBuloTikeg BaABideg PuUBuion moodtnTaAg VEPOU MPOG Ta
BeppavTika oTolxeia
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ANAKE®AAAIQZH

Avapepbrkape otov 6po BepMIKA Aveon YA VA EKPPACOUUE TNV aiobnon
IKavotoinong evog atouou, TIou PpioKeTal o€ Evav ECWTEPIKO XWPO KTLPI-
0uU, Yla To Bepuikd TePBAAAOV TOU XWwpou autou. Ot MapApeTpol TIou Kabo-
piCouv TIG CUVOARKEG Aveong evOG ATOUOU O KATIOLO E0WTEPLKO XWPEO eival
a) n Bepuokpacia, n uypacia kat n TaxUuTnTa Tou aépa, kKabwg Kat oL Bep-
MOKPQOIEG EOWTEPIKOV ETILPAVELDV EVOC XWPOU, B) TO £id0g Kal To eTtirnedo
OpacTNPLOTNTAG €VOG ATOMOU Kal TO €id0G Kal n BepIkn avtioTaon Tou
POUXLOMOU TOU aTOMOU Kal TEAOG Y) N NALKIQ, TO PUAO Kal oL CUVNHBeleq €-
vOg atépou. O Babudg BeplUlkAG Aveong o€ €vav KAELOTO XWPEO AroTIHATAL
pe Toug deikteg PMV kat PPD, o urtoAoyloudg Twv Omoiwv aroTeAel TUnua
OXETIKOU dleBvoug mipoTturou, Tou ISO 7730.

O1 mapdueTpol Aveong TIOU UTOPoUV va dlapoppwBouv Kal va eAeyxBouv
ard €va oAOKANPWHEVO cUOTNUA KALLATIOMOU, eival n BepHoKpagia, n u-
ypacia kat n TaxdTnTa Tou agpa oto Xwpo. O oxedlaouog Kat n Asttoupyia
€vOG OUCTAMATOG N JIAG HOVASAG KAIMATIOMOU Yia Tn puBuion 6Awv 1 opl-
OMEVWV aTtd AQUTEG TIG TIAPAPETPOUG EXEL AUEOT OUVAPTNON UE TIC 1I81aITE-
POTNTEG TNG EQAPHMOYNASG KALUATIONOU Kal UE TIG KAIMATIKEG OUVORKEG £VOQ
TOTOU O€ LA €MOXT) TOU £€TOUG. A TNV €MA0YY) TOU KATAAANAOU CUCTNA-
TOGQ KAMATIONOU AauBdavovTal £riong umoyn ol TEPIOPICHMOI apXLIKoU Kal
AEITOUPYIKOU KOOTOUG KAl TEXVOAOYIK®WV SUVATOTATWY. Nla TI¢ BACIKEG Ta-
PAUETPOUG BePUIKAG Aveong TIou eA€yxovTtal ard &va oUoTNUA KALUATL-
OMOU €XOUV TIPOTABEL OUVIOTWMEVEG TIUMEG KAl EXOUV avarttuxBel diaypdau-
HATa yla TN CUOXETION TOUG WOTE Va lKavoroleital n aiobnon tg dveong.

270 KePAAALO auTO dlAMPAYUATEUBAKAUE €TioNg TO BEpUIKO cUOTNUA TOU
OWUATOC Hag Kal Teplypaape Toug TPOTIOUG KE TOUG OTIoiouG TO cwua
Mag arnoBAAAeL TNV avaykaia Bepudtnta (e peTagpopda, aktivoBolia, e&a-
THION KAl aywyn) yia va dlatnpoupe otabepr) Tn Beppokpacia pag kat va
viwBoupe Aveta oe ouvapTnon e SLAPopES KABNUEPLVEG avBpTILVEG dpa-
oTNELOTNTEG.

TEAOG, TIAPOUCLACTNKAV CUVOTITIKA O OKOTIOG, N apxXn A€iToupyiag kat ol
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BaoIKEG TEXVOAOYIKEG KATNYOPIEG TWV CUCTNUATWV KALLATIOMOU-AEPLOUOU
KaBwg Kal Ta oToIXEia evOG TUTKOU KEVTPIKOU CUCTAUATOS KALUATIOUOU.
Ava@epBnkaue OTIC AMAITAOELG KAl BLABIKACIEG UNXavikoUu aeplopou Twv
XOPWV KABMGE KAl OTA CUCTAHUATA KALATIONOU a) pévo pe agpa (all-air), B)
Hovo pe vepo (all-water) kal y) aépa-vepou (air-water).

@y
N

<

) | EPQTHZEIZ - APAZTHPIOTHTEZ

2’ évav eowTePIKO XWpPo, Tov loUAlo, Ta 3 ard ta 10 dtoua mou PBpi-
oKovTal eKel KaBlouEVa Tapariovouvtal otL {eotaivovTal. TL Uropou-
ME VA CUMTIEPAVOUE YIA TIG LECEG OUVBNKEG Aveong ;

[Noleg MapaUETPOUG BEPULKNG Aveong Uropel va puBuioel Eva OAOKAN-
PWHEVO CUOTNUA KALLATIOMOU ;

Me 1L oxeTiCetal kat Tt AapBavel urtoyn n Aoy evOG CUCTAUATOG
KALLATIOUOU ;

davtaoou Tov €autd cou, Unva loUuAlo g €va KAELOTO KAMATICOUEVO
dwuaTo ypageiou pe 18 °C Bepuokpacia agpa Kal €0Tw OTL deV UITO-
peig va pubuioelg mpog Ta Navw Tn BePUOKPACIa TOU aEPa Mou KALUA-
TiCetal (Yuxetal). Eioar eAappd VIUPEVOG KAl TIEPLUEVELG EKEL Eva @i-
Ao oou. AinmAa oou undpxouv KamvioTEG. TL uropeiq va Kavelg ya va
VIWOELG TILO AVETA KAl UYLELWVE, XWpPIg va eykataAeidelg To dWUATLO Kal
yati ;

Na eKTIUAROELG TNV TAXUTNTA TOU PEUPATOG aEPA Yia va vVIwBelg aveTa
0€ €va KAELOTO XWPOo e Bepuokpacia 25 °C, otav eical eAappd viu-
MEVOG Kal OOUAEUELG KABLOTOG OTO £pyacTnpld oou (dpacTtnplotnta
Tou looduvapei pe pubBuod peTaBoAlopou M repirmou oo pe 75
kcal/h-m2 = 87,2 W/ m? erupAvelag omuaTtog)

MpoomndBbnoe va katata&elg €va pnxavnua 1 oUoTnua KAPATIONOU
TIoU €xelg del OTL eEUNPETEL £va XWPEO 1 €va KTiplo TIou yvwpilelg oe
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Mla ard TIG BACIKEG KATNYOPIEG OUCTNUATWY KALMATIONOU. Mmopeig
va replypaygelg m Asttoupyia Twv BAciKwyv OTOLXEIWY TOU ;

Mowa eival n AelToupyia TNG KEVTPIKAG KAILATIOTIKAG HovAadag Kal rola
NG TOTIKNG KALLATIOTIKNAG HovAadag ;
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WYXPOMETPIA

OY OPOY «WYXPOMETPIA»
©OEPMOKPAZIIAZX KAI YIPAZIAZ

PAPMOIH IE ZYIZTHMATA

WYXPOMETPIKO XAPTH
OHOeEIA TOY

106 OPTANA METPHZHXZ WYXPOMETPIKON OPON
10.7 TIPAKTIKH EPAPMOIH WYXPOMETPIKQN OPQN
108 WYXPOMETPIKEX METABOAEZ
ANAKEPANAIQFYH
EPQTHXEIX - APAZTHPIOTHTEZ
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e(\\b\QKOMENo: ZTOXO\

Meta ™ dianpayudteuon twv Beuatwy QuToU ToU KepaAaiou, ol Uabnteg
MPETEL va glval o€ Beon :

\/ Na yvwpifouv Tov oplouOd KAl TIG PACIKEG €VVOLEG TNG WYUXPOUETPIAG
KABWG Kal TN AeLToupyia ToU PUXPOUETPLIKOU XAPTN.

'/ Na e&nyouv TI¢ UETABOAEG TWV BEPUOOUVAULIKDV XAPAKTNPLOTIKWV
TOU KAMATICOUEVOU QEPA OTOV YUXPOUETPLKO XAPTN KAl va ETUAUOUV
OXETIKA TIPOPBARLATA.

'/ Na emne€epyddovtal TIPAKTIKA TTapadelyuata eQApPOYRG TOU Yuxpo-
METPIKOU XAPTN O€ TUTIKEG EPAPUOYEG KALUATIOMOU.

\/ Na reptypdagouy Kal va avayvwpifouV TIG PUXPOUETPIKESG HETABOAEG
OTOV YUXPOUETPLIKO XAPTN OE TUTILKOUG TPOTIOUC KALUATIONOU XWPWV.

10.1 [lpoodiopioudg Tou 6pou «WuxpoueTpia»

WuypoueTpia cival n dladlkacia Tou TIOCOTIKOU TIPoodloplopou Bepuodu-
VOULKOV IOLOTATWV TOU a€PA KAl XPriong aut®V TwV WBIOTATWY yla TNV ava-
AUON TWV OUVONKWV KAl TWV HETABOAWV TNG KATAoTAoONG TOU Ag€pa o€ €va
XWPO. ZTNV YuXpoueTpia, o agpag, N uypog agpag, cival To peiypa ouo Te-
Agilwv agpiwv, Tou Enpol apa, dnAadr) kaBapoUl aTpooPaipikoU agpa Kat
TWV USPATHWV.

H mooéTnTa udpaTH@V OTOV AEPa KupaiveTal arod To Mndév (Enpog aé-
pag) €wg &va peyloTo Tou eEaptatal arod tn Beppokpacia kat Tnv mieon
TOU ATHOOPALPIKOU agpa o€ dLAPOPOUC YEWYPAPIKOUG TOTIOUG, Uuln ard
TO eminedo TG B6AAACOAG KAl KAIUATIKEG OUVONKEG. 2TO PEYLOTO AUTO, MI-
Adue yla KatdoTtaon Kopeopou, dnAadn) yla .oopporttia peta&u Tou uypou
QA€PA Kal TWV ALWPOUUEVWV CUUTTUKVWUATWVY vepou. Ot ouvhABelg avaAu-
0O€1C TNG YPUXPOUETPIAG TIOU aPpopoUV TOo eTinedo TG BAAACOAg, ava@pEPo-



276 WY=H - KAIMATIZMO>

vTalL o€ BAPOUETPIKA TIiEON TOU aTUooPalplkou agpa ion pe 101,325 kPa.

[la TN ouoxETIoN TWV BEPUOBUVAUIKWYV IOLOTHTWV Kal TNV avAAuon Twv
METABOAWYV TOU AEPA O LA EPAPUOYT] KALATIOMOU KAl AEPLOUOU XPNOLUO-
rolouvTal PE aoPAAELQ Ol AVAAUTIKEG MABNUATIKEG OXEOCELS TIOU XAPAKTN-
piCouv Ta TéAela agpia, cuPPWva Kal He Ta 6ca avapeépdnkav oto Kepd-
Aato 3 kal eVAAAAKTIKA Ol aVTIOTOLXEG YPAPIKES ATIEIKOVIOEIG TNG CUOXETL-
OoNg TwV WOOTATWY TOU aEpa Tou ovoudlovTal YuyXpouETPIKA diaypappara
N YUXPOUETPIKOI XApTeg. H Xprion evog YUXPOUETPLIKOU XApTn eEA0paAi-
(el TO OUVTOHOTEPO KABOPIOUO TNG KATAOTAONG TOU AEPA, APOU 1 avaAu-
TIKY) TIPOOEYYLOT XapaKTnpiletal arod MOAUTIAOKOUG UTIOAOYIOUOUG.

Ma v kKatavonon Twv YPUXPOUETPIKWV HETABOAWY TNG Katdotaong
TOU aépa o€ £va Xwpo Ba avaAubBouv TapakAaTw ol Bacikoi PUXPOUETPIKOL
Opol NG Bepuokpaciag Kat TnG uypaciag kabwg Kal ol 6pol TG BepudTn-
TAG MOV TAPAYETAL OTIC OLAPOPEG KATAOTACELG TOU AEPQ.

10.2 Yuxpouetpikoi 6pol BspuoKpaociag Kai uypaciag aspa

H uypacia yevikétepa eival €évag 6pog, o oroiog dnAwvel TNV Mapouacia u-
dpaTpwv peca otn uala tou aépa. H moodTNTa TNG UYpaciag rmou propei
va OUYKpaTroel 0 agpag péoa otn pada tou eival, onwg simape, avaioyn
NG BepuoKpaciag Kal Tng rieong Tou.

Eropévwg 600 BeppdTEPOG £ival 0 aépag, TOOO MEYAAUTEPN TTIOCOTNTA
uypaoiag uropei va ouykpatrnoel otn pada tou, evw avTibeta 600 Yuypod-
TEPOG €ival 0 AEPAG TOOO AIYOTEPN UYPAGCIa UMOPEL VA CUYKPATAOEL.

Aivovtal MapakATw avaAuTikd ol OPIOUOL TV YUXPOUETPLKOV OPWV TNG
BepuoKpaciag kal TNG uypaciag Tou agpa.

A. WuxpoueTpiKoi 6pol Oeplokpaciag

o Ogppokpacia Enpou 60A600 (Dry bulb temperature), Ty (°C), 1 dla-
(POPETIKA BeppoKpacia Enpou OeppopETPOU ovoudletal n Beppo-
KPAOLaKN &vOelEn Kowvou udpapyuplkoUu BEPUOUETPOU TOTIOBETNUE-
Vvou o€g uada-peupa agpa.

o Oeppokpacia uypou BoABou (Wet Bulb temperature), T, (°C), n
OlLaPOPETIKA BepHoKpacia uypol BepuoMETPOU cival n Bepuokpacia
Tou BeiXVvel €va KOWVO UdPAPYUPLKO BepUdUETPO, OTav 0 BAAALOG-
B80AB6G uUdPapYUPOU Tou mEPITUAiyeTal arnd éva uypd (ard arto-
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OTayUEVO vePO) BapBakepd KOUUATI Upaoua, TO oroio Bpioketal u-
nd tnv enidpacn peuuparog agpa. H por) Tou agpa eEacPaAidel e€a-
TMION TOU vEPOU OTO Baupakepd UGaoua, evw TIAPAAANAa n €voelén
TIOU PEPEL TO TIEPLITUALYUEVO BEPUOUETPO eival XaunAOTEPN ard eKel-
VI TOU KowvoU &Enpou BepUOopETPOU (XWPIg TNV TEPITUAEN uypou u-
(PAopatog) katd va rmocd avaloyo Ue TO TIEPLEXOUEVO TOU aépa o€
uypaoia.

Ma va yivel kaAUTtepa avTIANTTA N dlapopd Peta&u Tng EvoelEng Tou u-
YPOU Kal TOU KolvoU BepUOUETPOU, Ba avapepboUpe OTO TEipaua Tiou Aau-
Bavel xwpa katd tnv ITwon Ing Bepuokpaciag arod tn Beppokpacia Enpou
BoABOU gvOG Xwpou wg Tn Bepuokpacia uypou BoABou.

Maipvoupe pla datagn dUO KoWwV BEPUOUETPWY UdPAPYUPOU (ZXAHUA
10.1) kaL Tnv TomoBeTOUNE PECA OE €va XWPO OTIOU UTIAPXEL KAl OXETIKO
peupa agpa. Mapatnpouue 6TL N €voelEén kal ota dUo BeppoueTpa eival n i-
dla. ZTn CUuVEXeELa, TIEPITUALYOUUE PE Eva Bpeyuevo BapBakepd UPpacua TO
BoABS evog amd ta duo BepuoueTpa, TortobeToune Eava ta BepudueTpa
OTO peUla agpa TOU XWPEOU Kal Tapatn-
poupe TIG evdeifelg kal Twv dUo BepPUOUE-
Tpwv. [Mapatnpoupe OTL 1 Bepuokpacia
TOU TIEPLTUALYHEVOU BeplopETPOU KaTeRAi-
VEL KAl UETA arOd UIKPO XPOVIKO dldoTnua
oTauaTtd oe karolwo onueio. H Bepuokpa-
oia Tou avTloTolXEl OTO onueio auto ovo-
paletal Beppokpacia uypou BoABou.

To napandvw eavouevo Aaupavel xw-
pa, ywati o agpag Tou repvasl arnd To
Bpeyuévo Ugpacupa tou PBoABoU TipoKaAei
v e€Atuon PEPOUG TOU vePOU, OTOTE N
AavBdvouoa BepuoTnTa yia v eEATUION
NG HAlag Tou vepou Tou agalpeital ard
TO BPEYMEVO TIEPITUALYUEVO Upacua EXEL
wg aroteéAeoua Vv Yugn tou BoABoU Kat
KATA OUVETELla TNV TITWon NG Bepuokpa-
oiag.

'‘Oco ouvexiCetal n eEATUION TOU veEPOU Sxripa 10.1 H 5i4TaEn Bepuoys-
YUpw artd 1o BoABO TOUu BEPUOPETPOU TO-  Tpwv ENpou kat uypou BoABou
00 Nn £vOelEn Tou BepUoPETPOU Ba Pelwve-
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Tat. H e&dtuion Ba otapathoel 6tav 0 agpag 1ou Tepvasl arod To Ppeyueé-
vO UQaopa MepLEXEL TN LeyaAuTepn duvaTr) IocoOTNTA Uypaciag.

Erouévwg, 600 ENpoTEPOG €ival 0 agpag Tou XWPOoU TOCO TEPICCOTEPO
Kal Taxutepa 6a kareBaivel n OsppoKpaacia Tou uypol BepHOMETPOU.

270 napandvw Teipapa TPETeL va onuelwbel OTL av To peupa agpa dev
eival Ikavo yla va Eekivrnoetl n €EATUION TOU vEPOU TOU TEPITUALYUATOG, Tte-
PLOTPEPOUNE EVAAAAKTIKA TO BEPUOUETPO PECA OTO XWPO KAl PMETPANE TN
Bepuokpacia yia xpoviko didotnua 2 £wg 3 min.

» Oeppokpacia uyporoinong Tou agpa 1) onpeio dpodoou ty 1 Ty, (°C)
ovouddletal n Bepuokpacia katd tnv oroia apxilel n uypormoinon
TwV UdpaATUWV Héoa oTn Hala Tou Kal n arnofoAr Tng uypaociag urd
HOP®N OTAYOVWY VEPOU (GUNTTUKVWON USPATUWV).

‘Oco pyeyaAlTepn cival n MoodTNTA USPATUWY TIOU TIEPLEXOVTAL OTOV QE-
pa 1600 MeYAAUTEPN cival KAl N BepuoKpacia uyportoinorg Toug 1 dlago-
PETIKA N BepUOKPACia Tou onueiou dpdoou.

MN'vwpifovtag T Bepuokpacia Enpou BoABou KaBwg kat Tn Bepuokpacia
uypouU BoABou propei va Bpebel kal To onueio dpdoou Tou agpa e tn Bor-
Bela Tou YUXPOUETPLKOU XAPTN, N TIEPLYPAPT] TOU OTI0IOU YiveTal OTNV ma-
paypagpo 10.3.

B. WuxpoueTpikoi 6pol uypaciag

e Ao6yog uypaciag (humidity ratio), W (kg udpatuou/kg Enpou aépa)
ovoudacletal To TinAiko NG padag-rmoocoTNTAg UdPATHOU TIPOG TNV TTOo-
ooTNTA ToU §Nnpou aépa.

« Ei8ikA vypaoia (specific humidity), q,, (kg udpaTpou/kg uypou at-
pa) ovoudletal To MMAiIKo TG HAZag-TIoodTNTAG USPATHOU TIPOG TN
OUVOALKN TIOOOTNTA TOU Uypou agpa (dnAadr tou abpoiopatog ng
nocoTNTAg ENPou agpa Kat g MocoTNTAG USPATUWOV).

» Adyog uypaciag kopeapou (saturation humidity ratio), W, tp) (kg u-
Sparpou/kg EnpoU aépa) sival o AOyog uypaciag Tou KOpPECUEVOU a-
€pa otnv idla Bepuokpacia Kat Tieon.

o Babuog kopeopoU (degree of saturation), y ovoupaletal To addota-
To TmAiKo Tou AOYOoU uypaciag pog 1o AOYO Uypaciag Kopeouou.

o ZXETIKA uypacia Tou apa, ¢ (%) ovopaletal 0 AOyog ToU HOPLaKoU
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KAAQOUATOG USPATHOU TIOU TIEPLEXETAL OTOV UYPO aépa Tpog TO Mo-
plaKO KAGopa udpaTUOU TIOU TIEPLEXEL O KOPEOUEVOG Agpag (To o-
TOI0 aVTIOTOLXEl OTO PEYLOTO TIOCO YPAUMOMOPiwY udpatuou) otny i-
ola Bepuokpacia kat riieon. Na nmapddelypya 0 aEpag UE OXETIKN U-
ypaoia 40 £xel 40% Tng PEYLOTNG TIOCOTNTAG YPAUUOUOPiwV udpa-
TUOU TIOU Ba Prmopouce va €XEL O AQuUTr Tn BepuUokpaacia kal iieon.

Ma Toug YPUXPOPETPIKOUG OPOUC TNG uypaciag loxUuouv ol akdAoubBeg
oX€oelg :

W=M,/M,=0,62198 x (x,/x,) (10.1)
a,=M,/(M, +M,) =W/(1+W) (10.2)

P =X,/ Xy tp) (10.3)

H=W/W =0 / [1+(1-¢)W,/0,62198] (10.4)

orou :
M, ., M, :npada Twv udpatu®V kat Tou Enpou agpa avtiotorxa (kg)

X : TA MOPLOKA KAACOUATA TWV UdPATUMV Kal TwV UOPATHWV OE Ka-

TAoTAON KOPEOUOU avTioTolxa
(orou x,, = ”m/”agpa =n,/(n+n,) =P, /(P,+P,) kai

Xps = nws/naépa s =My (na"'nWS) = PW (Pa+Pws)

UE : n TOV aplBuo ypauuouopiwv (moles) kat P n ueptkn riicon

w? XWS

&npou agpa (a), udpatuwyv (w) kat UdPATUWY KOPEOLIOU (WS)

0,62198 : 0 Adyog TOU PoplakoU BApoug Tou vePOU TIPOG TO HOPLAKO
Bdapog Tou Enpou aépa = (18,01528 / 28,9645).
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10.3 Wuxpouetpikoég Xaptng. Epapuoyn o ouoTnuara KAIarTiouou-
aspiouou

O YuxpoueTPIKOG XAPTNG 1] YUXPOUETPIKO Sidaypappa sival, Orwe avagpep-
BnKe Kal €l0aYWYIKA, Hia ypa@IKR ameikovion Twv BePUOdUVAUIKWV-PU-
XPOMETPIKWV IBIOTATWY TOU a€Pa KABWG Kal TwV OXEoewV PETAEU TOUG.
2TIC avaAUoELS TWV EPAPUOYWV KAILATIOMOU €XeL edpalwBel n xprion Tou
YuxpopeTpIKoU Xaptn tng American Society of Heating, Refrigeration and
Air conditioning Engineers, Tng yvwotg ASHRAE (6mwg mapoucialetal
ota daypaupuata 10.1 éwg 10.7 Tng enopevng napaypdgpou 10.4).

H omoudaldotnta Tou PUXPOUETPIKOU XAPTN OTIG dlepyacieq Tou KAa-
TIOMOU eival peydAn, yati yvwpiovtag HOALG dUO XAPAKTNPLOTIKA Puxpo-
METPIKA OTOLXEIQ TOU ATHOOPAIPIKOU aEPa UIopouUV va UTtoAoyloBouv OAa
Ta UTIOAOLTIA. SUYKEKPLUEVA, YVwpPilovTag TIG Bepuokpacieg Enpou Kal u-
YpouU BoABou, uropouv va rpoacdloploBouyv, e Tn Borndela Tou Xaptn, oTol-
Xela TIoU €X0ouv OXEON UE TNV TIEPLEKTIKOTNTA TOU A€PA OE Uypaoia, evw
napdAAnAa propel va uroAoyloBel n Bepuokpacia uyporoinong (onueio
0pOOoOoU) KABWG Kal N arattoupevn aiednTA n AavBavouoca BepudTNTa YIa
Mo LETABOAN TNG KATACTAONG TOU aépal.

2Tnv YuxpouETpia, ol Evvoleg TNG aloONTAG Kat AavBavoucag BeppdTn-
Tag OMWG AUTEG avartuxBnkav YEVIKA OTnV rapdypado 2.5, avapepovTal
oTa €&ng :

o AioOnTH BeppéTNTA (J) ival n BepudTnTa MOV HETABAAAEL TN Beppo-
Kpaoia Tou agpa xwpig va aAAalel To TepleXOUEVO TOU O Uypasia.

o Aav@avouca BepuoéTnTa 1 BepudéTNTA aruyomoinong (J) eival n Bep-
MOTNTA TIOU XpelaleTal yia n PETABOAN Hlag oodéTnTag ToU veEPOU
oe udpatuod, Xwpig va peTraBAndei n Bepuokpacia A n mieon tou aé-
pa.

Qg rmapddetyua uropei va dobei n katocapoAa péca otnv oroia Bpdalel
vepo. ‘OTav To vepd atyoroleital, anoppodd BepudTNTA N ornoia yivetal
AavBdvouoa BepuotnTa. AvtiBeta, 6Tav 0 ATUOG CUUITUKVMOVETAL, ATIEAEU-
Bepwvetal n AavBavouca BepudTtnTa arodidovrag aionth BepudnTa. O
avBpwriog areAeuBepwvel AavBavouoa BepuotnTa, Wlaitepa 6tav eedavel
o€ Kataotaon £pidpwong.

To dBpolopa Twv dUo MapPATIAvw HOPPUV BEPUOTNTAG ovoudleTal OAl-
KR BepuoéTnTa. H OAIK OeppoéTnTa ava povada pafag Enpou aépa (J/kg
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Enpou aépa) ovopaleTal OAIKN evBaAmia kat n TUn NG uroAoyidetal anod
TOV YUXPOMETPLKO XAPTN YvwpilovTag, Onwe avaPpEePBnKe Kal mapanavw,
OUO0 XOAPAKTNELOTIKA OTOoLXEIa TOU agpa.

EkTog amod TIg mapandavw HETABOAEG, ival onuavTtiké va Teplypadel kat
€va aAAo péyebog mou diveTal 1) urtoAoyidetal e n Bondela Tou Yuxpoue-
TPLIKOU XAPTN, O EIOIKOG OYKOQG :

E181k6G 6yKog €ival o 6yKog Tou uypou agpa avd povada palag Enpou
aépa kal ekppaletal o mé/kg Enpoul agpa.

v=V/M, (10.5)

ErurmAéov, o AOGYog uypagiag, rou avartuxonke rio navw, dnAadn n
Mala Tou vepou Tou Tieplexetal o 1 kg Enpou agpa urd pop@r) udPATHWY,
ouvavTatal 0Toug PUXPOUETPIKOUG XApTeG og ovadeqg gr vepou/kg Enpou
agpa.

H xprion Tou YuXpoUETPIKOU XAPTN AauBAavel Xxwpad yia Tnv Katavonon
TwV OlEPYAOLOV PETAPBOANG TNG KATAOTAONG TOU A€Pa 0 OAA TA CUCTNA-
Ta KALaTIOpoU. H dladikacia KAMATIONOU TOU agpa WPIopel va €Xel wg
0TOXO TNV au&non tng Bepupokpaciag (B€puavon) 1 In peiwon g Bepuo-
Kpaoiag (PUEn) Tou agpa Kal KATA CUVETIELA TOU KALATI(OuEVOU Xwpou. H
dladkaocia tng BEpuavong mpooBETEI aloOnTR BEPUOTNTA CTO XWPO, EVW 1
oladikaoia TG YPUEng apaipei aiodnTh OepudTNTA, HECW EVOANAKTWV BEP-
HOTNTAG, TWV AEYOUEVWY BEPHAVTIKOV KAl YPUKTIKWV OTOIXEIWV avTiOTOL-
Xa. ‘Otav o agpag dev €XEL TNV ATAPAITNTN MOCOTNTA Uypaciag, TOTE TPo-
oTiBeTal uypaoia HEOw TNG KALIATIOTIKI G CUOKEURG OToV agpa. H dladika-
oila gypavong Tou agpa Aaupdvel xwpa ue mMpoodAKn Aavlavouoag Bep-
HOTNTAG LECW £VOG OTOLXEIOU TIOU AEYETAL UYPAVTAPAG KAl ATTOTEAEL OTOL-
X€(0 UIag KEVTPIKNAG KALUATIOTIKAG Hovadag.

MapdAANAa 6pwWG eival oNUAVTLKY) N XPAROT TOU YUXPOUETPLIKOU XAPTN
Yla TOV KOBOoPIoUd TWV CUVBNKWOV TOU a€pa TIoU TIPOKUTITEL Ard TNV ava-
HeIEn Tou KAIMATICOHEVOU aépa UE TOV aépa TOU eEWTEPIKOU TEPIBAAAO-
vT0G, 11 AAAIWG TO vwmd agpa. H dadikacia avauelEng otnv nAsoynoia
TWV KALATIOTIKWV HovAdwvY, AaupBavel xwpa oe eIOIKEG dlATAEELG TIOU OVO-
palovTal KIBWTIO PEIENG. STIQ TIEPLOCOTEPES EPAPUOYEG TOU KALUATIONOU,
N avaveéwon Tou agpa ToU KALLATIOPEVOU XWPEOU, HECW TNG AVAUEIENG e
MocoTNTA VWTIOU a€PA, eival ETIITAKTIKN KUPIWG Yla AOYOUG UYLELVAG.
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10.4 Avayvwpion KAINGKWY OTOV YUXPOUETPIKO XApTN

2e OXEOMn UE TN EPAPUOYN TOU YUXPOUETPIKOU XAPTN OTIC avaAUoelg Jag,
TPEMeL va eipaote oe BEon va avayvwpilouue KatapxnVv Ta Baclkad oTol-
Xeila g datagng Tou. Autd eival Ta €ENG :

Ol Ypauueg TnG Beppokpaciag Enpol BoABou-BepuoueTpou ival Ka-
TAKOPUPEG €UBEieq KAl 1 KAILOKA TOUG BPIOKETAL OTOV KATW 0PLCod-
vTI0 dEova Tou YuxXPOoUETPLIKOU XapTn (Ataypauua 10.1).

Ot ypauuég TG Oeppokpaciag uypou BoABou-BepuouéTpou eival
mAdylieqg euBeieg ou oxnuatiCouv aupAcia ywvia pe tov Katw opllo-
VTIO G&ova Twv BepuUoKpaolwVv Enpou BepUOUETPOU, TIOU «PBAETEL»
TOV KATakOpUpo aEova Twv AoyYwv uypaciag (Aldypaupa 10.2).

Ol YPOUUEG TNG OXETIKAG Uypaciag eival KAUTTUAEG, OL OTIOiEG £XOUV
Ywvia KAIONg UkpoTeEPN ard autr NG KAUMUANG kopeopou (100%
OXETIKN uypaoia) (Atdypappa 10.3).

OL YpauUEG TOU €181KOU OYKOU eival TAdyleg €ubegieq oL oroieg oxn-
patiCouv appAeia ywvia, HIKPOTEPNG KAIONG 0 OXEON HE AQUTH TWV
eubelwv uypou BoABoU, Ue ToV KATW opllovTio dEova Twv BepUoKpa-
OlwV ENPou BePUOUETPOU, TIOU «BAETEL» TOV KATAKOPUPO A&ova Twv
AOYwv uypaociag (Alaypauua 10.4).

Ol YpauuEG TNG OAIKAG evBaAmiag cival mAdyieg ubeieg oL omoieg
Eekvouv anod Tov aplotepd nAdylo dgova Twv evBaATwv, TIoU TIPOOo-
Olopifel TN OXETIKA KAILOKA TILOV KAl KATAANYOUV TEUVOVTAG AAAEQ
TO 6e&l0 katakopupo A&ova kat AAAeg Tov KAtw opllovtio atova
(Atdypappa 10.5).

OL ypaupueg Tou Adyou uypaciag cival opiovTieq ubeieg, oL TINEQ
Twv oroiwv divovtal and 1o 8e&16 Katakdépupo aova Tou XAPTN
(Atdypappa 10.6).

OL ypaupég g Beppokpaciag uypormoinong-onyueiou dpoocou eival
KATaKOpUPeG €udeieg, ol TIHES TWV omoiwv ripoadlopifovTtal arnod v
TOMN ME TNV KAUTIUAT KOPECUOU.
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Aigypauua 10.6 EuBeicg Aoyou uypaoiag

Ta daypdupata 10.1 €wg kat 10.6 apopolv YUXPOUETPLKO XAPTN TIOU
AVaQEPETAL 0 YUXPOUETPIKEG AVAAUCELG OTO eminmedo Thg OdAacoag kal
yla 8eppokpaacieg Enpou BoABou améd 0-50 °C. Yriapxouv OUWG Kal Yuxpo-
HETPIKOL XAPTEG TIOU TIAPEXOUV TIANPOPOPIES YIa TIG WBLOTNTEG TOU UypoU
agépa oe dlapopa uPodueTpa and To eminedo tng BAGAaccag apa Kat og pi-
KPOTEPEG amd Tn ouvnhon PBAPOUETPIKES TIEOEIG Kal BepUoKpaoieq Tou a-
TUOOGALPIKOU agpa (r.X. yia 500m pe miieon 95,461 kPa, yia 1500m pe rie-
on 89,875 kPa K.T.A.)

10.5 EmiAuon npo6Anudrwv ue Tn 60R6cIa TOU YUXPOUETPIKOU XAPTN

H xprion Tou YuxXpoueTpikoUu XApTn Bonbd otnv emiAucn Twv TPORANUA-
TWV TIOU dnuioupyouvTal 0ToUG KAIMATI(OMEVOUG XWPOUG OE OXEON UE TNV
eMiTeuEn ouvBNKwV BePUIKAG AVEONG KAl ETTOUEV®G, OTN CUVEXELQ, TNV Op-
1 d1aoTacioAdynon Twv KAIATIOTIKQWV ouckeuwv. O aépag mpénel va
mpooayeTal KATAAANAa emne€epyacuévog and tnv €yKAtaoTaon KALLATL-
OMOU OTOUG KALLATICOPEVOUG XWPOUG KAl AVAUELYVUOUEVOG E TOV agpa
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TOU X(WPOU va SlapopPmVEL TIG KATAAANAEG CUVONKEG EOWTEPLKNG Bepo-
Kpaoiag kal uypaaciag, oL oroieg Ba mpémnel va avrkouv péoca ota opla Bep-
MIKAG dveong, Omnwg avapepdnke kat oto KepdAato 9. 2Tov PuUXpPoUETPLIKO
XapTn tou Alaypduuatog 10.7 amoTtunwveTal YPAHMOOKIAQOMEVN N EMIPA-
vela Mé€oa oTnv oroia KABe onpeio cuvduaouoU PUXPOUETPLKDV OpWV a-
VTIMPOOWTIEUEL CUVONKEG BEPMIKAG Aveong, CULPWVA LE TaA TIPOTUTIA TNG
ASHRAE.
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Aigypapua 10.7 YuxpoUeTPIKOG XAPTNG LE TIC (WVEG BEPULIKNG Aveong

Emouévwg, eival onuavtikd va yvwpifoupe TIG CUVBNKEG TOU agpa Tou
XWpPou avd 1daca OTIyUn, WOTE o€ TEPIMTWOoN AroKALONG arnod TI§ EMBUUN-
TEG OUVONKeQ va yiveTal otnv 1Pagn pubuion, cuvABWS HECW MIAG KALUATL-
OTIKAG Hovadag, yla Tnv au&non n Jeiwon g Bepuokpaciag Kat g uypa-
oiag autou.
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‘Otav 0 agpag Tou eEwTePIKOU TIEPPAANOVTOG UE CUYKEKPLIEVEG OUV-
Brkeg BepuoKpaciag Kal uypaciag avauelyvUueTal e TOV AEpa TOU E0WTE-
pIKoU TePIBAAAOVTOG (1) UE TOV AVAKUKAOQOPOUVTA A€PA) CUYKEKPLUEVWV
OuvONKwv, oL ortoieq BpiokovTtal ard Tov PUXPOUETPIKO XApTn (6tav eival
YVWOTEG OUO TAPAUETPOL), TOTE dNUIOUPYEITAL AEPAG, TA XAPAKINPLOTIKA
Tou oroiou e€apTwvTal and TO TIOCOOTO AVAPEIENG ToU EEWTEPLIKOU UE TO
vorid aépa. H ewoaywyn Tou vwrou agpa arod To eEWTEPLKO TEPIBAAAOYV
pubuiCetal otnVv PAagn amo eOKa diappaypara (VTaunepg), Ta oroia au-
Eopelwvouy TNV evepyod diaTopn TOU agpaywyou Orou ToroBeTouvTal ava-
Aoya UE TIG avAYKEG TOU KALLATIOPEVOU XWPOU O 0EUYOVO.

2TIG KALLATIOTIKEG EYKATAOTACELG HIKPWV ATIAITACEWY, TA dlappayuata
TOU VWTTOU a€pa KivouvTal CUVARBWG UE TO XEPL, EVW AVTIBETA OTIG KALUATL-
OTIKEG EYKATAOTACELG €I0IKWV ATIALTHOEWY, TA dlaPpPAyUATA KIVOUVTAL e
wONTAPEG-KIVNTAPEG, Ol OTI0ioL evepyorolouvTal ard aiolnTApia mou [e-
TPOUV TIC OUVBNKEG TOU A€PA TOU KALMATICOUEVOU XWPOU Kal petadidouv
AUTEQ TIG UETPNOELG O AUTONATOUG EAEYKTEQ. ETOL, OTnyv mepinmTtwon mou
n Bepuokpacia 1 n uypacia Tou agpa Tou KALATIOUEVOU XWPOU dEV AVh-
KOUV PECQA OTA ETUTPETTA OPLA, TOTE O AUTOPATOG EAEYKTNG divel EVTOAN
eite va avoifouv 6Aa Ta dlaPPAYUATA WOTE VA EI0EABEL OTO XWPO VWTTIOG
agépag eite va augnbei n Beppokpacia pe MApdAAnAn Oypavon (LECW NG
£YKATAOTAONG OTIC KALMATIOTIKEG HOVADEG UYPAVTAPWV YEKACHOU OTAYO-
vIdiwv vepou) eite TEAOG va pelwBel n Bepuokpacia pe mapdAAnAn apu-
ypavon. Eival autovonto 6TL, 60n nocdTNTA VWIoU agpa €loEABeL oe Eva
XWPO TOON MOCOTNTA AEPA TOU XWPEOU TIPETIEL va BYEL TIPOG TO EEWTEPLIKO
rneplBaAAov. Emiong ,mpénel va erudlwkeTal 0 eEepXOUeEVOG aépag va eival
ALyOTEPOG ard TOV EICEPXOUEVO, WOTE Va Un dnpLloupyeital ureprtieon.

10.6 Opyava YuxpouETPIKWV 6pwV

A. Métpnon Thg Osppokpaciag Enpou BoABou

H Bepuokpacia Enpol BoABou Aaupdavetal €ite amnd Koiva udpapyupika
BepuOPETPA €iTe Ao cUYXPOVA PopNTA NAEKTPOVIKA BepuoueTpa (Unata-
plag ue Ynoelakr oBovn, yia tTnv avayvwon Tou PeyeBoug tTng BepUoKpa-
oiag). Ta teAeuTaia amoTeAouvTal Ao TO KUPIWG KATAYPAPIKO KAl TO al-
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oOnTNpLo, To oroio eival éva BepuooTolxeio, dnAadr éva (euyog duo dla-
POPETIKWV PETAANKOV EAACUATWYV CUYKOAANUEVWVY UETAEU TOUg og SUO
onueia. H pétpnon AauBavetal ye tn dnuloupyia BepHonAekTPIKAG TAoNg
mou eival avaioyn e ) diapopd Osppokpaaciag oTiG dUO AKPEG TWV HE-
TAAAWV TOU BepPOOTOXEIOU. ZnuelwveTAl OTL TA NAEKTPOVIKA BepudueTpa
O€xovTal YEVIKA TIOIKIAIa Beppoleuymy avadAoya e TO ArAlTOUUEVO EUPOG
BEPUOKPACLWV.

EkTog and ta napandvw, OTIC KALUATIOTIKEG EYKATAOTACELG, OTIOU TIPO-
BAETETAL AUTOUATOG EAEYXOG TNG BEPUOKPATIAG KAl TNG uypaciag, eAEyxe-
Tal n BepUOKPATia TIPOCAYWYNG TOU AEpA OTO XWPEO KABWG Kal 1 Bepuo-
Kpaoia Tou Xwpou 1)/kat Tou TIEPRBAAAOVTOG UE aIolnTApIa TA OToia UETA-
Oidouv Ta oNUATA TWV PETPNOEWV O EAEYKTEG, WBNTAPEG KAl OLAKOTITEQ
Yla SLOPBWTIKEG EVTOAEG EAEYYXOU.

B. Métpnon Tng Oepuokpaciag uypol 86oA800

H Bepuokpacia uypou BoABou AapBavetal avtiotolxa eite ard Kowod u-
OpPApPYUPLIKO BEPUOUETPO OTO BOAPBO TOU OToiou TUAlyeTaL uypd BauBakepod
nmavi eite and popnTtd NAEKTPOVIKO BEPUOUETPO e Bepuolelyog-alobnTth-
pa Bepuokpaciag uypou BoABou.

. MéTpnon Tng uypaciag

H pétpnon g vypaoiag yivetatl :

e Me TO YPuxpOUETPO, TIOU OTNV ouacia eival Eévag ouvduaouodg Beppo-
HETPOU ENpoU Kal uypou B0ABOU e dUO alobnThpeg Bepuokpaciag,
gvav Enpou Kal évav uypou BoABou ue BauBakepr) emevduon Tou €-
XEL uypaveei pe anootelpwpévo vepod. H peTpnon tng uypaoiag yi-
veTal Eupeca pe BAaon tn HETPNOT TwV SUO BEPUOKPACIOV KAl YVWPI-
{ovtag Tn BapopETPIKA Tieon TOU TOTOU avapopds (WUXPOUETPIKOG
XAaptng). Ta YuxpodueTpa de XpnoluoriolouvTtal yia BepUoKpacieg -
KpoTepeg TwV 0 °C Kal N BapBakepn emévouon Tou alednthpa uypou
BoABou xpeldletal ouxvr) avtikataoTaon.

o Me uypoéueTpa aoBntipa pntivng evalAayng woviwv (pop type). O
aodnmpag autoédg Asttoupyel Ue akpifela oe Bepuokpacieg amod 5
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°C, €wg 55 °C ¢xovtag uyPnAn eualcbnoia kat ypr)yopn amnokpLon. u-
Xva eival enevoedupévog e PETAAAIKO PIATpO TpooTtaciag arod Ta
OTEPEA OWPATIOA TOU PEUMATOG AEPA KAl €ival euaiobBnTog otn Ue-
YAAn TIapapovn Tou opyavou oe repBAAAov uPnAng uypaciag.

o Me ouyxpova ¢opnTa PnPiaka moAUMETPA BEPUOKPATIAG KAl uypa-
oiag (Ewova 10.1).

Eixéva 10.1 ZUyxpovo Ynpiako MoAUUETPO BeploKpaciag-uypaoiag xwpwv

10.7 lMpakTIKn epapuoyn Twv YUXPOUETPIKWV OpwV

Me otOx0 TNV KaTtavonon Twv YUXPOUETPIKWV O6pwv AaAAd Kal Tn AElToup-
yia Tou YUXPOUETPIKOU XAPTNn, Ba mpayuateutouue Ta akdéAouba mapa-
Oceiypata. Ot PUXPOUETPIKEG METABANTESG TWV KATAOTACEWY TOU A€PA artd
Ta mapadeiypnata autd aroTurwvovTal EMAVW OTOV YUXPOUETPLKO XApTN
Tou Alaypdupatog 10.8.

1\‘.)(: MAPAAEIFMA 10
(eVOEIEEIG KOKKIVOU XPWIATOG OTO YUXPOUETPIKO XApTn)
ZntouvTal va Bpebolv OAA TA YUXPOUETPIKA XAPAKTNPLOTIKA TOU QATUO-

opalplkou agpa ue Bepuokpacia Enpou BoABou 30 °C kal OXETIKA uypacia
30%.



WYXPOMETPIA 291

‘Onwe &€poupe, yvwpidovtag duo oTolxeia Tou aépa arod Tov YPUXPOUETPL-
KO Xdptn eival duvatd va urnoAoylobouv ta uroAolra. Etol, BewpwvTag
TOV QTHOOQAIPIKO a€pa e TA TIAPATIAVW XAPAKTNELOTIKA, PPIOKOUPE TO
OonuEio TOUAG TNG KATAKOPUPNG euBeiag Tou apopd Tn Bepuokpacia Enpou
BoABou Twv 30 °C Kal TNG KAUTIUANG NG OXETIKAG uypaoiag 30%. Na 1o
onueio autod, ToU aPopd TNV KATACTACT) TIOU PAG VOLAPEPEL, TIPOKUTITOUV
oL aKOAoUBEQ TIUEG:

o Ogppokpacia uypold BoABouU = 18 °C (Tour pe v eubeia Bepuokpa-
olag uypou BoABou 18 °C).

o Oepuokpacia uvypomoinong-onueio dpoéoou = 10,3 °C (xapdooouue
artd 10 onueio NG Katdotaong opllévTia eubeia -MapdAAnAn 1pog
Tov d&ova NG Bepuokpaciag Enpou BoABou pe Gopd TPOC TNV Ka-
MTTUAN kopeopoU ¢=100% Kal Tipocdlopifoue yla TO onueio TOUNG
QuTNG NG €UBEiAC e TNV KAUTIUAN KOPECUOU TNV £vOelEn Bepokpa-
oilag and tov opilovtio dEova Bepuokpaclwyv Enpou BoABou, he
Xapa&n Katakopupng eubeiag MapAAANANG 1pog Tov agova Tou Ao-
YOU uypaciag).

e A6yog uypaciag = 8 gr vepou/kg Enpou agpa (xapdoooupue opllovtia
eubeia mou mepvacel and To ONUEI0 KATAOTAONG KE POPA TIPOG ToV A-
Eova Tou Adyou uypaciag).

o EIB1k6g 6ykog = 0,87 m3/kg Enpou agpa (BPiOKOUUE TIC €UBEiEg TwV
EOKWV €KWV OYKWV PeTaEU Twv oroiwv BpiokeTal To onueio Ka-
TAOTAONG KAl OTN CUVEXELQ ME YPAMMIKA TTAPEMBOAR LUETAEU auTwVv
uroAoyiCoupe TNV TN Tou €0IKOU OYKOU TOU ONUeioU KaTAoTaong).

o EvBaAmia = 51 KJ/kg Enpou agpa (xapaoooupe tnv eubeia mou mep-
vael and 1o onueio pe dlevBuvon MapAAANAN MPOG AUTH TWV €UBEL-
v evBaAriag).

LAY X- MAPAAEIrMA 20

(evoei&eig UMAe XpWUATOG OTOV WUXPOUETPIKO XAPTN)

ZnTouvTal va Bpebouv OAa TA XAPAKTNELOTIKA TOU ATHOCQALPIKOU agpa e

Beppokpacia uypou BoABou 15,3 °C kal oxeTIkn uypacia 50%.
MN'vwpifovtag Ta dUo TIapardavw OTOLXEIO TOU agpa UopouV va Bpebouv

Ta undAoura pe N Bonrbela Tou PUXPOUETPIKOU XApTn. Bpiokouue to on-
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Meio TOUNG TNG KAUTUANG OXETIKAG uypaoiag 50% pe tn (vontr) eubeia
Tou Taplotavel tn Bepuokpacia uypou BoABou kat €xel Tiun 15,3 °C. Zu-
YKEKPLUEVQ, BpioKkoupe TNV eubeia Tou TapLoTAvel Tn BEpUOKPACia uypou
BoABou tTwv 15 °C kabwg Kat Tnv gubeia mou naplotdvel Tn Bepuokpacia u-
YPoU BoABou Twv 20 °C kal 0Tn CUVEXELD TIPAYUATOTIOIOUUE YPAMMIKY) TIa-
PEUPOAN, WOTE va Bpouue TO onueio ue Bepuokpaoia uypou BoABou 15,3
°C. 'ETOL TpOKUTITOUV Ol AKOAOUBER TIUEG:

Oeppokpacia Enpou BoABoU = 22 °C (Toun PeE TNV KATAKOPUYN EU-
Beia Bepuokpaciag Enpou BoABou 22 °C).

Oeppokpacia uypomoinong-onueio dpoécou = 10,8 °C (xapaoooupe
opllovTia eubeia -apdAAnAn mpog tov agova tng Beppokpaciag &n-
pPOU BoABou- Tou TiepvAcsl arod TO ONUEI0 HUE POPA TIPOG TNV KAUMUAN
kopeopou ¢=100%).

Adyog uypaciag = 8,2 gr vepou/kg Enpou aépa (Xapaooouue TNV opL-
¢ovTia euBeia mou Tepvacl anod To onueio pe popd TPog Tov agova
Tou AGYoU uypaciag).

E131k6¢g 6yKog = 0,847 m3/kg Enpou agpa (Bpiokoupe TIC EUBEIEC TwV
OKOV OYKWV UETAEU TwV OTtoiwv BpiokeTal TO onueio Kal otn ou-
VEXELQ, UE YPAUULIKA TIapEPBOAN HETAEU aUuTWY, UTIOAOYIilouuE TNV TI-
T TOU €18IKOU 6YKOU TOU omnpeiou).

EvOaAmia = 43,5 KJ/kg &npou agpa (xapdooouue tnv eubeia Tou
rnepvasl and To onueio e Ppopd MAPAAANAN TIPOG TN POoPA TWV €U-
Belwv evBaATiag).

O akOAouUBOG PUXPOUETPIKOG XAPTNG avapEpeTal O eUpn BepUOKpa-
owwv agépa arod 0-50 °C kat o UPOUETPO KOVTA OTn BAAacoa.
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10.8 WuxpoueTpIkEéG HETABOAEG

O YUXPOMPETPLIKOG XAPTNG XPNnOolhoTIoleiTal Yia TNV €MAUcn TIAPA TIOAADV
TIPORANUATWY TIOU OXETICOVTAL UE TIC UETARBOAEG TNG KATAOTAONG TOU U-
YpPoU agpa, OnAadn TIG SlAPpopeS PYUXPOMETPIKEG HETABOAEG.

‘Onwg €xel non avagpepbei, n dladlkacia KALATIOUOU TOU aépa £XEL WG
O0TOXO0 TOOO TNV au&non tng Bepuokpaciag oe éva Xxwpo, dnAadn tn B€p-
Mavon autou, 600 Kal Tn peiwon g Bepuokpaciag Tou xwpou, dnAadn
TNV YU&n autou. H dladikaocia BEpuavong agopd v nMpdcdoon alonTtng
f/kat AavBdvouoag BepudTNTAg AvAAoya PE TO AV UTIAPXEL i OXL TIPOCd0-
on vypaociag. Avtiotolxa, n dladikacia YPUENg agopd tnv agaipeon alobn-
TAG BepuoTNTAg 1/kal TNV agaipeon vypaciag. Ektég and tn 8€puavon kat
TNV YUEN OTA CUCTAMATA KALATIONOU, OTIwG avagpEpBnke non, UTIApXEL Kal
avapelgn duo 1 epLooOTEPWY PEUMATWY aépa SLAPOPETIKWY PUXPOUETPL-
KWV IOLOTATWV.

[Mla TNV KaAUTEPN KATAVONON TWV BACIKWV PYUXPOUETPIKWOV LETABOAWYV
AKOAOUBE( EKTEVNC TIEPLYPAPT) TOUG.

e Oéppavon Tou aépa pe Uypavon

H gypavon Tou agpa eival arapaitntn 6Tav 6€Aoupe va eEacpaiiooupe a-
PIOTEG OUVORKEQ BePHIKAG AVEONG OTOUG XWPEOUG JIOUOVAS TwV avepw-
nwv . Auté eMTUYXAVETAL UE TNV TIAPOXN, HECW TWV UYPAVTAPWY WLAG KAL-
MATIOTIKNG HovAdAG Kal EVOG CUCTNUATOG TEALKNG dlAVOUNAG, TOoOTNTAG a-
£€pa e OXETIKRA uypacia, n omoia va avikel oto eupoq 40-55%, woTe va u-
apxel d1apKweg atudopalpa eue&iag oto Xwpo. Av dev MPooTeBE( IKkavr) u-
yYpaoia péoa otn pada tou agpa, TOTE TA €mineda TG OXETIKNG Uypaciag
OTO BepUAlVOUEVO XWPO MIMOPOUV va TECOUV o€ TIOAU XaunAd ermineda
(<30%) mpokaAwvTtag cuvlnkeg duopopiag, cUPPWVa Kal Je To Aldypap-
pa 10.7.

O éAeyx0Qg NG uypaociag mou MPooTiBeTAL OTOV agpa mpayuatornoleital
arod €18IKO UYPOOTATN, 0 Oroiog divel EVTOAR OTOV UypavtApa va EeKLvroel
TOV YeKAOUO TOU WUKTIKOU OTolXEiou. SnpetwveTal 6TL 0 uypavtnpag Bpi-
OKETAL UECA OTNV KALUATIOTIKA] OUOKEUN, €V QVTIOTOLXA O UYPOOTATNG
BpiokeTal pEoa 0TOV KALLATIOPEVO XWPO, WOTE VA EAEYXETAL 1] OXETIKN U-
ypaoia autou.
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210 PUXPOUETPIKO dtaypappa 10.9 divetal n petafBoAn (eubeia A-B) Tng
BEpuavong Ye Tautoxpovn Uypavon evog peUUATOS aEpa ard TNV Kata-
otaon A otnv katdotaon B, onou woxuouv T, < Ty yla TG Beppokpaoieq
&npou BoABou kat W, < W yla Toug Adyoug uypaciaq :

Aidaypaupa 10.9 O<puavon kat Uypavon agpa

o O¢ppavon Tou apa Xwpiq Uypavon

H B€épuavon xwpig Uypavon mpayuartoroleital étav o Xwpog BeppaiveTtal
arnd NAEKTPIKEG AVTIOTAOEIG 1] artd AAAEC BEPUIKEG TINYEG (TT.X. KOIVaA Ogp-
HAVTIKA owpaTa akTivoBoAiag 1) TOTIKEG KAIHATIOTIKEG Hovadeg (fan
coils) kat 6Tav 0 aEpag EpXETal O eMAPN e BEPUOTEPEG-0E OXEON E TN
Bepuokpacia Enpou BoABoU Tou- eTPAvELES (TL.X. BEpUAVTIKA OTOlXElA - -
VOAAGKTEG) XWpPIG va mpooTiBeTal uypacia OoTov agpa e KATOL0 CUOTNUA
dlavoung pe uypavtripea. Autd onuaivel 6Tl n 4eTaBoAR Tou Adyou uypa-
oiag Tou aépa eivatr undevikn, OnAadr OtTL n UeTaBoAr tmou e€etdloupue
OTOV YUXPOUETPIKO XAPTN Kiveital dvw oc opifovTia subeia mapdAAnAn
He Tov a&ova Twv Bepuokpaciwv Enpou BoABoU.

Katd tn peTtaBoAr autr, Ta YUXPOUETPIKA oToLXeia Ta oroia dlaTnpou-
vTal oTadepad eival o Adyog uypaciag Tou agpa, n Aavlavouoa OspuoéTnTa
auTtou aAAd kal n Beppokpacia uypormoinong-onueio dpoécou. AvtiBetq,
augavovTal n evlaAmia Tou agpa, oL Bepuokpacieq Enpou Kal uypou Bep-
HOPETPOU, N alo0nThR BeppdTNTA (TIApATNPEiTAL AUENON TNG evOaAmiag Ka-
Ta TN SlapKela TNG METABOANG) KAl EAATTWVETAI N OXETIKA uypacia. H ra-
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pardvw UETABOAN arelkovideTal 0To PuxpoueTpkd daypappa 10.10 pe
Tnv eubeia A-B amd tnv katdotaon A otnv katdotaon B, é6mou oxuouv
T, < Ty Yla 16 Beppokpaoieg Enpou BoABou kat W, = Wy yia Toug Adyoug
uypaoiag :

—————

—
>

Aidypapua 10.10 O<puavon xwpic Uypavon

o WUEN TOoUu aépa pe apuypavon

2TIC KALUATIOTIKEG HOVADEG, OTAV €va peUPA AEPA OPLOUEVNG KATAOTAONG
repvael and pa YuxpoTepn — 0 OXEON e TN Beppokpacia Enpou BoABou
TOU- EMPAVELD PUKTIKOU OTOLXEIOU - €VAAAAKTN, YOXETAI SIAPKWG UEXOL
TO onpeio dpéoouU TOU augavovtag £TOL TN OXETIKN TOU Uypacia rmpoodeu-
TIKA UEXPL TOV KOPEOHO (KAUTUAN (p=100%). 2Tn cuvéxela TG LETABOANG,
EMPAVICETAL CUPTTUKVWON TWV USPATUHWV TOU KOPEGUEVOU TTAEOV agpa. Ta
OUNTTUKVQOUATA-oTayovidla vepol aropakpuvovTal —apoU CUAAEXBoUV- a-
1 To pelpa KAl EMOPEVWG TTAPATNPEITAL apUypavon Tou peupatog. Katd
Tnv napanavw dladikacia amoB8aAAeTal Aaveavouoa BepuoTnTa TO60N 60N
QAraLTHBNKE yla Tn CUPTIUKVWOT) NG UYpaciag ToU KOPECUEVOU aépa.

H @daon g Yugng, uyporoinong Kat arnoBoAng tng Aaveavouoag Bep-
HOTNTOG ard Tov aépa naploTaveTal arod TIG dUO JLABOXIKEG YPAUUEG TIOU
ouvdéouv Ta onpeia A kat B oto YuxpoueTpikd didypappa 10.11 mou dive-
TalL oto ak6Aoubo oxrua:
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Aidypapua 10.11 Wuén agpa ue apuypavon

Mpéemel va onuelwdei OTL n mapanavw PeTABoAr| eival OewpnTIKA, dnAa-
on dev Aaupdvel xwpa otnv TPAaEn. Autd opeileTal 0To OTL £€va TTIOCOOTO
TOU dlepyopevou arnd TO YUKTIKO OTOLXEIO agpa Oev EPXETAL OE ETAPY) UE
TIGC CWANVWOOELS, JE AMTOTEAECUA va AQUPBAvVEL XDPa avauelEn Tou agpa &l-
0600uU (LECQ OTO YUKTIKO OTOLXEIO) pe TOV PUXOUEVO agpa amd TO YUKTIKO
OTOLXEIO TNG OUOKEUNG - 0 Ortoiog €xel kopeoBei and uypacia — dnuloup-
YWVTAG VEQ PUXPOUETPLKI KATAOTACT) OTOV €EEPXOUEVO AEPQ.

H mpayuatikr JeTaBoAn TAPIOTAVETAL ATO TIG KAUMUAEG TOU AKOAOU-
Bou dlaypduuaTog, OTIG OToiEG:

A : TNaplotavel TNV KATAoTAoN £L0OO0U TOU A€PA OTO WPUKTIKO OTOLXEIO

" : TMapwoTtavel To onueio 0POGOOU TOU WUKTIKOU oTolxeiou (dnAadr) to
onueio anod ornou EeKvael n UYPOTIOINOT TWV USPATUOV)

A : Tlapwotdvel To onueio eE6Gdo0U TOU agpa.

H kaurnuAn AA raplotavel Tn PeTaBOAR Tou agpa 1iou SLEpXETAL arod To
YUKTIKO oTolXE(o.
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Aiaypapua 10.12 WUEN agpa pe apuypavon otnv mpdaén

EkTOG amod Tig nmapandve PETABOAEG, UTTAPXOUV KAl AAAEG BEWPNTIKEG
METOBOAEG, OMwG Yia rtapadetyua n adiadaTtiki Pugn, Kata tnv oroia o a-
¢€pag diarnpei Tnv evBaAmia Tou. H cuykekpluevn LETABOAY Tapatnpeital
O€ OUOKEUEG TIOU YUXOUV MIKPOUG XWPOUG KAl ETUTUYXAVETAL E TNV TIPO-
0Bnkn uypaociag péoca ot pala tTou agpa, o oroiog e€atuiCovrag v u-
yYpaoia Tou, MPoKaAel TNV YU&n autou. TEAOG, LA KoV PUXPOUETPIKNA KE-
TABOAR OTOV KALMATIONO eival Kal n adiaBaTiki avapeign duo peupdTwy a-
€pa BIAPOPETIKAG TIOCOTNTAG-HAZag Kal BepUk@OV IBOOTATWY (evOaAmia,
Beppokpacia, Adyog uypaciag). 1o YUXpoueTPIkO dlaypappa 10.13 mapt-
OTAvETAL £va TMAPAdELYHMA AUTHG TNG METABOANG NG KAtdoTaong Tou agpa
ard Ta onueia 1 kat 2 oto onueio 3, To oroio kal BpiokeTal €mi TNG cubei-
ag 1-2 kal N xwpilel og duo TuNuata, ta 1-3 kat 2-3 pe oxeon UnKoug a-
vAaAoyn TwV akOAoubwv AOYwV :

(hy = hg) / (hg-hy) = (W,-Wy) / (W5;-W,) =m_, —m, (10.5)
orou :
h; : n evBaAmnia oto onueio 1 =1,2,3
W, : 0 AdYOG uypaciag oto onueio L = 1,2,3

m,; Mg, : N Hada Tou aépa ota onueia 1 kat 2.
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ANAKE®AAAIQZH

270 KePAaAalo autod dlampayuateudnkape In Bacikn €vvola tTng Yuxpoue-
Tpiag Kal Toug Bacikoug PuXpoMETPIKOUG Opoug TNG BepuoKpaciag Kal TNg
uypaoiag tou agpa. Emiong, avaAuoaue Tn XPENOWOTNTA TOU YUXPOUETPI-
KOU XapTn Yla TNV emiAuon mpoBANUATwy mou oxeTiovTal Ye TIG Bepuodu-
VAULKEG LETARBOAEG TOU UYPOU a€Pa OFE [l TUTIKY EPAPUOYT] KALLATIOUOU.

H Quxpopuetpia eival n dladikacia Tou MoooTIKOU TIPOOSLOPLOUOU TWV Bep-
MOSUVAULIK®V IOLOTATWV TOU A€pa Kal TNG XPNONG auTwV TwV WOIOTATWY Yla
TNV avaAuon Twv CUVOBNKWV Kal TV PHETABOA®Y NG KATACTAONG TOoU aépa
o€ éva XWpo.

O1 Baowkoi YuxpoueTplkoi Opol eival, 6oov agpopd Tn Bepuokpacia, oL Bep-
HoKpacieg Enpou Kal uypolu BoABoU kalL n Bepuokpacia uypormoinong Tou
aépa (onueio dpdoou). ‘Ocov apopd TNV uypacia, oL dpot eival ot Aéyol u-
ypaciag KalL uypaciag Kopeouou, n 181K KAl OXETIKA uypacia Kat TEAOG O
8a0u6g KopeopoU. Emiong otnv YuxpopeTpia avapepOUaoTe OTIG EVVOLEQ
™G aiclnTAg Kat AavBavouoag BeppoTnrag (BepudTNTAg ATUOTOINONG)
Kal ToU €181KoU 6YKou Tou uypouU agpa. Na tn YETPNON TwV PACIKOV Yu-
XPOMETPIKWV OpwV Xpnolorolouvtal katdAAnAa épyava.

O YuUXPOUETPIKOG XAPTNG 1) YUXPOUETPIKO didypauua sival Lia ypagIikn a-
meIKOvIon TWV BEPUOOUVAUIKOV-PUXPOUETPIKAOV IOIOTATWY TOU a€pa Ka-
BWG Kal TWV OXEoEWV UETAEU TOUG. 2TO KEPAAALO AUTO TIAPOUCLACTNKAV
Ta Baoika otolxeia g dlATagng Tou, ONAAdY Ol YPAUUES TWV BACIK®DV Pu-
XPOMETPKWV 6pwV. O YUXPOUETPIKOG XAPTNG EPAPPOCTNKE TIPAKTIKA OFE
napadeiyuara mpoodloplopoU TNG PUXPOUETPIKAG KATAOTAONG TOU agpa
o€ KAToLlo onpeio Kal ota mAaiola Twv BACKWV PUXPOHUETPIKWV METABO-
AQv (Bépuavon kal Uypavon agpa, YOEn KaL agpuypavon aspa, adiabaTikn
avapei§n peupdatwy agpa).
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EPQTHZEIZ - APAXTHPIOTHTEZ

Na Bpeite Toug PUXPOUETPIKOUG 6POUG TOU ONMEIOU E XOAPAKTNPLOTIKA:
Oeppokpacia Enpou BoABou 19,5 °C kal ZxeTIkn Yypaoia 60%.

. Na Bpeite Toug PuxpoUETPIKOUG OPOUG TOU ONUEIOU UE XOAPAKTNPLIOTIKA:

Oeppokpacia uypou BoABou 14 °C kal Znueio uyportoinong 9,5 °C.

. Wuxouue Tov eCWTEPIKO AEPA EVOC XWPOU UE XAPAKTNPLOTIKA: Ogpo-

Kpaoia Enpou BoABou 32 °C kal oXeTIKA uypacia 50% Xwpig va npoobe-
TOUpE uypacia pExpL Tn Bepuokpacia Enpou BoApBou 21 °C. Na Bpeite
TOUG UTIOAOLTIOUG YUXPOMETPLIKOUG OPOUG TOU onueiou TNG ApXIKNG Kal
TEAIKAG KATAOTAONG TOU Q€pa, eV TIAPAAANAQ va yivel anoTumnwon
TwV OUO onueiwy OTOV PUXPOUETPLIKO XAPTN.

. Na nmapaotioete oToV PUXPOUETPIKO XAPTN TN B€puavon Xwpig uypav-

on evog Xwpou e Bepuokpacia Enpou BoABou 13 °C Kal OXETIKN uypa-
oila 40%, o oroiog BEAeL va avupmoel Tn Bepuokpaacia Tou katd 7 °C.

T maplotdvel n Beppokpacia uypou BoABoU ;

. Mg propeite va petprioete Tn Bepuokpacia uypou BoABou evog Xw-

pou;

ATo 1ol0UG TIapdyovTeg €QPTATAL 1 XAPTOYPAPNON TWV YUXPOUETPL-
KOV 6pWV ;
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YITIOAOTIZMOZLZ POPTIOQON
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OEPMIKQN KEPAQN
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KAIMATIZOMENOY XQPOY

114 YIMOAOIIZMOZ LYNOAIKOY POPTIOY KAIMATIZMOY
KAI AEPIZMOY IXE TYIIKO KAIMATIZOMENO XQPO
ANAKEPAANAIQOTH
EPQTHZEIXZ - APAXTHPIOTHTEZ
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e(\\b\QKOMENo: ZTOXO\

Meta ™ dianpayudteuon twv Beuatwy QuToU ToU KepaAaiou, ol Uabnteg
MPETEL va glval o€ Beon :

\/ Na eEnyouv TI¢ évvoleg BEPUIKEG ATIWAELEG, BEPUIKO KEPDOG Kal Bep-
MIKO Kal WUKTIKO POPTIO KABWG KAl TIG OXETIKEG TINYEG KAl TIAPApE-
TPOUG TIOU TA TIPOKAAOUV KAl TIOU OPLOBETOUV TNV AVAYKN YLA KALUATL-
OO EVOG XWPOU.

‘/ Na eKTILOUV TA BEPUIKA KEPDN KAl TA WUKTIKA POPTia eVOG XWPOU e
™ XPron SlaypPaUUATWY KAl TIIVAKWV.

\/ Na epappofouv armAoug KAVOVEG UTIOAOYLOUOU TOU CUVOALKOU (pOPTi-
OU KALLATIOMOU KAl OEPLONOU O KATOLKIEG.

11.1 Ocpuikég anwAcieg Kai OepuIKO popTio KAINATI{OUEVOU XWPOU.
lnyég Bspuikwv anwieiwv

271G Tapaypagoug 2.5 kat 2.6 avagepbnkaue oto PeEyebog g OepMIKAG I-
oXU00g 1) AAALDG TNG HETAPEPOUEVNG BEpHOTNTAG OTNH HOVADA TOU XpOVoU,
KABWG KAl O0ToUG TPOTToUg HETAdoONG TNG BEPUOTNTAG. STIG TAPAYPAPOUG
9.2 kat 9.3 avapepbnkaue OTIC CUVORKEG AVEONG TIOU ETIITUYXAVOVTAL UE
KAlLATIONO Tou agpa. Kavovtag avagpopd oe autd 1ou 1on dlanpayuateu-
BnKaue, UMOPOUPE va OpiooUPE €0W TIC EVVOLEG TWV OEPUIKAV ATTWAEIDV
KAl TOU BEpUIKOU POPTIOU £VOG KALLATI(OMEVOU XWPOU.

OepMIKA anm@Aegla ival n TocoTNTa BEPUOTNTAG TIOU amodideTal oe KA-
Be XPOVIKN OTLYMN ard £va XWPEO TIPOG TO TIEPIBAAAOV TOU E AYWYR, HETA-
Popd Kal akTivoBoAia, e KArolo arod Toug akbAouBoug TPOTouG

o Me petaBifaon dlapEcou NG ETPAVELAG EVOG OIKOOOUIKOU OTOIXEI-
oU TIOU TeplkAEiel eEwTEPIKA TO XWPO (Toixol, mapdbupa, OpoYEg,
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oarneda, KoAwveg Kal dokdapta), Aoyw tng dlapopag Bepuokpaciag pe-
Ta&U TOU agpa ToU XWpPou (UYNAOTEPN) KAl TOU aEpa TIou TIEPIBAAAEL TO
XWPO (XaUNAOTEPN).

¢ Me Tn dlapuyn moodTnTag agpa and TIG XApAPAdEG TWV OLKODOOL-
KWV OTOLXEIWV TOU XWPOoU TIpog/arod 1o EPIBAAAOV TOU XWPOU.

e Me TO QUOIKO 1] unxaviké agpiopd yla TNV avavewaon Tou agpa Tou
XWpou.

To HEYEBOG TWV BEPUIKDV ATIWAELLV EVOG XWPEOU, OE CUYKEKPIUEVO KTi-
PLO KAL YL OUYKEKPLUEVT XPHOT TOU XWPOoU, dlaPEpeL and wpa o€ wpa, Oe-
wpeital avaloyo e Tn dlapopd BepUOKPATiag XWPEOU-TIEPIBAANOVTOG Kal
eCaptdtal and tn ouvexn dlakupavon TNG eEWTEPIKAG BepUoKpaciag Tepl-
BAAAovTOg, TNG TAXUTNTAG TOU AVEUOU Kal TNG NALAKNG aKTIvoBoAiag rou
OEXETAL TO KTipLO O€ KATTOLO TOTIO.

OepMIKO POpPTIO £VOG KALATILOUEVOU XWpPou ovoudleTal To adpoicua
TWV BEPULIKDV ATIWAELLYV TOU XWPOU O KABE XPOVIKN OTLYMN], TIoU KaBopilel
To HéyeBog TNG BepHIKAG 10XUOG TTIOU Ba TIPETEL VA MAPEXE! [IA EYKATA-
OTAON 1] CUOKEUT] KALMATIONOU, MOTE VA ETITUYXAVOVTAL OUVORKEG OeppI-
KRG Aveong OTO XWPO Kal BACIKA EMBUUNTY ECWTEPLKY BEpUOKpacia agpa.

H pé€yioTn T Tou BepUIKOU POPTIOU evOG XWPOU, 1) OEpMIKO PpopTio
oxedlaopou anatteital va KaboploTei wg KPLTAPLO Yia TNV MAOYA NG Ka-
TAAANANG KAWATIOTIKNAG OUOKEUNG 1 HovAadag r)/kat Tou kataAAnAou ou-
YKPOTAUATOG TIapaywyng Bepudtntag (Aepntag, avtAiia BepudtnTag) mou
Ba uropei va eEUMPeTEel TIG BEPULIKEG AVAYKEG TOU XWPOU OE CUYKEKPLUE-
VEG AKPAIEG XEIMEPIVEG OUVONKEG, TIG OUVOAKEG OXEDIAONO0U. € AMAEQ €-
(PAPHOYEG KALLATIOMOU, OTIOU aTALTE(TAL O KABOPLOPOG TOU BEPIKOU POPTI-
OU Yla Tn B€puavon evog XWPou, TETOLEG OUVBNKEG eival ol BepUOKPACieq
TOU X(WPOU Kal Tou TEPIBAAAOVTOG €vOG TOTIOU O [IA TUTIKY Kpua nuépa
Tou €touq. MNapaueTpol yia Tov Poodloplond Tou BepUKoU popTiou eival
TA YEWMETPLKA KAl BEPUIKA XOPAKTNPLOTIKA TWV OLKOBOULKWY CTOLXEIWV YU-
pw arod TO XWEO.

2UUPWVa PE TA TIAPATAvVE, TTNYEG BEPUIKDOV ATWAEIDV £VOG KALATI(O-
MEVOU-BEPUALVOUEVOU XWPOU €ival TA OIKOSOUIKA OTOLXEia TOU KTIpLakoU
KEAUPOUG, TA AVO{YHATA KAl Ol XApAUAdEG Kal T SIKTUA-CUOKEUEG UnXavl-
KoU agplopoU pe vord eEWTEPLIKO agpa.
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11.2 Ocpuikad KEpon Kal YUKTIKG PpopTio KAINATI{OUEVOU XWPOU.
lInyég BcpuIKwv KepdWV

2TOV KALLATIOUO KaTA Tn Beplvr) Tiepiodo, omdTe Kal aratteital Puén Tou a-
€pa evég XWPOU Yla va eruteuxBouv CUVBAKeG Aveong, YiveTal 81akKpion
METAEU SUO OXETIZOPEVWV AAAG CAPWOG SIAKEKPIMEVWV UEYEBWV UETAPE-
popevng BepuodTnNTAg OTNn Povada Tou Xpovou (BEpUKNG LoxXUog). AuTa ei-
val Ta OepHIKA KEPDBN KAl TO YUKTIKO POPTio TOU XWPOU avTioTolxa.

OepHIKO KEPDOG ival YeVIKA n ocdTNTA TNG BepUOTNTAG TTIOU TTapdaye-
Tal 1| EI0EPXETAI OE €vVA XWPO O€ KABE XPOVIKN OTLYUR. Ta BepUIKA KEPDN
EVOG XWPOoU TIPoEpYoVTaL arod dLAPOPEG TTNYEG, OTIWG :

o [lpoomTwon nAIaKAG akTIvoBoAiag LECW SlLAPAVOV ETILPAVELDV (TT.X-
napdbupaq).

o MeTaBiBaon BepudTAg SAPECOU TWV EEWTEPIKWV OLKOSOUKWV
oTolxelwv (Toixol, opoES, OAMEDdA, KOAWVEG Kal OOKAPLA).

o MeTtaBiBaon BepudTNTAG OIAUECOU TWV ECWTEPIKWV OLKOSOUKWV
OTOLXEIWV-XWPLOUATWV.

o [Mapaywyn BeppdTnTAg PECA OTO XWPEO AMd AvOPWMTIOUS, CUCKEUEGQ
KAl QWTIONO.

o Avavéwon Kail digioduon Tou eEWTEPLIKOU agpa.

Evag akoua dlaxwplopog Tou yivetal ota Oeppika KEPdN evOG XWPOU
eival oe AavBavovra kalL ce ailednTd, cUPNPWVA Kal e 60a avapEpBnkav
oTa kepahaia 2 kat 10. AloBnTto BepUIkd KEPDOG XWPOU AEyeTal AUTO TIOU
TIPOEPXETAL ATTO TNV TIPOCBNKN OTO XWPO BEPUOTNTAG XWPIG TNV Tapousia
uypaoiag. AvtiBeta, AavBavov eival To BepIkO KEPDOG TIOU TIPOEPXETAL O-
Mo TNV MPOOBNKN OTO XWPO ToooTNTAG UdpaTHWY. QG rapadeiyuara ai-
oOnTOU BEPUIKOU KEPDOUG UMOPOUNE VA avaPEPOUNE Tn BepudINnTa TOU
napdaystal ard Ta WTICTIKA COUATA KAl ard Tn AELTOUPYia OIKIAKWV ou-
OKEUWV, GUOKEUWV YPAPEiOU R KIVATAPWV (TT.X. NAEKTPOVIKOL UTIOAOY!L-
OTEQ, TNAEOPAON, PWTOTUTIKA UNXAVAUATA, NAEKTPOKIVNTAPESG YuYEiwy, &-
oTieq kaL poupvol Kougivag K.T.A.), kaBwg kal €va TIocooTd NG BepudIn-
Tag nou rnapdyetal arnod toug avBpwrioug. Ot avBpwrrol Adyw NG ePidpw-
ONG, Ol MAYEIPIKEG OUOKEUEG, AOYW TOU BPAcuoU TOU VEPOU TIOU TIEPLE-
XOUV Kal oL Bpuceg, Orou TpEXEL (eO0TO veEPO Yla Xpron, eival mnyéEg rou
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napdyouv AavBavouoa Bepudtnta - Aaveavov Bepuiko KEPDOG.

WUKTIKO POopPTio XWPOU ovopdaleTal n moooTnNTa BepudTNTAG TTOU TIPETEL
Va amoJAaKPUVETAl GE KABE XPOVIKY) OTLYUN) ard TO XWPO WOTE 1| BEpUOKPa-
ola Kal n uypacia Tou agpa Tou XWPEOoU va TAapapEVoUV OTaBEPES, Yia va &-
XOUUE OUVORKEG BEPLKNG AVEONG.

Mpémnel va onuelwdel 6Tl To YPUKTIKO PopTio dlaPépel arnd TO CUVOALKO
Bepukd KEPSOG TOU XWPOU KATA TNV idla XPOVIKN OTyun. Auto egnyeital
ard TO YEYOVOG OTL TA OLKOOOUIKA OTOLXEIQ TOU XWPEOU-KTIpiou armoppo-
Ppouv TNV TMapayouevn oTo XWPO BepudINTA PE ATIOTEAEOUA TNV APXLKN
av&non tng Oeppokpaciag Toug. ‘OTav n Bepuokpaoia autn yivel ueyaAu-
TEPN A0 TN BEPUOKPATCIA TOU ECWTEPIKOU A€PA OTO XWPO, TOTE HETAPEPE-
Tal BepudTNTA Ard TA OIKOOOUIKA OTOoLXEIa OTOV €0WTEPLIKO agpa. O mapa-
MAvw PNXaviopog TG arobikeuong Kat TG arofBoAng autng napouctdlel
XPOVIKR KABuoTEPNoN |IE ATIOTEAECUA VA UTIAPXEL XPOVIKA d1apopa YeTa-
&U TNG WPAg ™G NUEPAG TIoU epgavideTal TO HEYLOTO BEPUIKO KEPDOG Kal
NG WPAG TIOU EUPAVICETAL TO HEYIOTO YUKTIKO PopTio (apydtepa ard To
MEYLOTO BEPUIKO KEPDOQ).

210 oxnua 11.1 napoucidfovtal MOTTIKA Ol SIAPOPES TINYEG BEPUIKDV
ATIWAELQV KAl BEPUIKWOV KEPDWDV KAL OL AVTIOTOLXEG POEG BepudTNTAG PETA-
EU KAlLaTICOUEVOU XWpPOoU Kal TIEPIRAAAOVTOG. Ol BEPUIKEG AUTEG OUVAAAQ-
YEG TIPOOSLOPICoUV TO BEPUIKO KAl WUKTIKO (POPTIO TOU XWPOU OFE LA ATIAR
OLKLOKT) EQAPUOYT).

KAAOKAIPI XEIMQONAZ
eEwTepIKn Bepuokpaaia

aépa 38°C
eEWT. Bepp. aépa - 12°C
; .-rf_ o ATOAELEG BepUOTNTAG
o e H_onq}?]“‘—-—-_ JE OKTIVOBOAIQ
i ; - Sopita, 55°C Zopita, -4°C * ;
VOBOAIQ o ATONEIES g QYWY otV Yuxpn

aTuoopalpa
E0WTEPLKN H

SYIKEYEX dwTa KEPdN pe aywyn )
(ao8nT6 & 6)  (quobnTo) BEPHOKPATI 3 Anco)\mso’;
AavBavov nwﬁsls |20.22o | ] e aywyn

Jeoa anoéd

gopT) Toixoug
Aywyn BepuoTTag '
Jeoa ano toixoug Asp%ouoc
AEPIZMOZ o;c‘n’]umoq e uoTHATOG
KAIMATISTIKOY B1ei05U | vivov oo Epravong
SYSTHMATOS o RESIR) (awoBTT6
(AoBNTO & AL o A AR PopTio)

Aaveavov popTio) M

arno 1o danedo . ) ano To danedo
KALGTIOTIKO OUOTNHA (v yiveray OO TOPTES & mapabupa
(dreioduon)

2xnua 11.1. [nyg¢ BepulkoU Kat YUKTIKOU QOPTIOU Kal ouvaAAayeg Bepuotntag
o€ KAILATI(OUEVO XWPO KATOIKIAG
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11.3 EkTiunon Ospuik@wv KepdwV Kal YUKTIKOU POPTioU TUITIKOU

KAIpaTi{ouevou xwpou

Mla Tov UTTIOAOYIOUO TWV BEPUIKDV KEPOWV KAl TOU YUKTIKOU POopTiou evOQ
KALLATIOPEVOU X(MPOU aralTouvTal:

O KaBoPLoUOS TWV YEWHETPIKDV SEQOUEVWV KAl TWV BEPHMIKWV Kal 0-
MITIKOV ISIOTATWV TWV OIKOSOMIK®V OTOIXEIWV (TOiXOL, 0poPEg, da-
neda, nmapdbupa, OPTEG K.T.A.) TOU KTLPIOU KAl TOU CUYKEKPLUEVOU
XWOPOU (TOTIOYPAPIKO OLAYPAUUA KAl APXITEKTOVIKO OXEDIO KTIpiou,
ETIAEYUEVA OIKOOOULKA UALKA KAl XPOUATA).

O KaBoplopdg TG B€ong Kal Tou MPOocavaToAlopoU ToU KTipiou Kal
TOU OUYKEKPLUEVOU XWMOPOU (TOTIOYPAPLIKO SLAYPAUa KAl ApXLTEKTO-
VIKO OXEOL0 KTIPioU) KABMG KAl TWV YEWUETPIKWOV XAPAKTINPLOTIKOV
TUXOV OlaTA&EWVY Kal SOMLIKWV OTolXEiwV nAlotpoosTaciag (TpoRoAolL,
TEVTEG, KOUPTIVEG, OTOPLA, TTavTZoupla, £8IKA OKIAOTPA).

H yvoon Twv HETEWPOAOYIK®V SESOHEVWV TNG TIEPLOXTG TOU KTIpiou
(Bepuokpaoia, nAlakn akTivoBoAia, avepog-Oleubuvon kal Taxutn-
TQ).

H ekAoYr) TWV E0WTEPIKDV CUVONKAV oXediaocpoul (Bepuokpaocia, u-
ypaoia, evaAAayeg agpa).

H yvon Tou KaBeoTwTog A€ITOUPYiag Tou UMO PEAETN XWPEOU Kal
TOU KTIplou yevika (wpeg AslToupyiag WTIOHOU KAl CUCKEUMV, WPES
epyaociag Kalt rmAnBog atopwv).

H ekAoyn Tou gAva, TG nHéEPAg Kal Tng wpag yla tnv oroia ¢nteital
va Yivel 0 UTTOAOYLOUOG TOU WUKTLIKOU (PpOopTiou.

["la Tov uttoAoyLloud TOU CUVOALKOU YUKTIKOU (PpOPTIOU aratteital o uro-
AOYIOUOG TWV TTAPAKATW CUVIOTWOWOV TOU :

[J YToAoylou6g Tou PUKTIKOU POPTIOU TIOU TIPOKUTITEL artd TNV PETA-
00 BepUOTNTAG SLAPECOU TWV EEWMTEPIKWOV TOIXWV, TNG OPOPNHG-
OWHATWV Kal ToU eEWTEPIKOU darédou (arod eEwTepIka adiapavin
OlKOOOIKA oToLXEIQ).

[l YToAOYIOMOG TOU WUKTIKOU (POPTIOU TIOU TIPOKUTITEL Ao TNV €i00-
00 TNG NAOKAG akTlvoBoAiag péoa ard ta rapdbupa-avoiyuata
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(a6 eEwTepPIKA dlagavi OlKODOUIKA OTOoLXElq).

[] YToAOYIOMOG TOU YUKTIKOU (pOPTIOU TIOU TIPOKUTITEL ard Tn UETA-
oo0mn BepuoOTNTAG OIAPECOU TWV ECWTEPIKWY TOIXWV Kal dareEdwV
TIPOG XWPOUG LE DLAPOPETIKEG BEPULIKEG OUVONKEG (aTIO EOWTEPIKA
adiagpavn olkodouIkd atolxeia).

[] YmoAoylouog ToU YUKTIKOU (pOPTIOU TIOU TIPOKUTITEL amd TIG £0W-
TEPIKEG TINYEQ BepUOTNTAG TOU XWpPou OnAadn amd Toug avepw-
TIOUG, TIG OUOKEUEG KAl TO PWTIONO (ard e0WTEPIKA BEPUIKA KEP-
on).

[1 YMoAoylouOG TOU YUKTIKOU (POPTIOU TIOU TIPOKUTITEL Ao Tnv ava-
véwon Kal Tn digioduon Tou agpa.

Oa avapepboUue TIAPAKATW O WIA AVTIKELUEVLIKY) UueBOdOAOYia UTIOAO-
YIOMOU TOU YUKTIKOU (PpOopPTIOU TIoU €XEL TIpoTaBEl Kal kaBlepwBel arnd tov A-
MEPIKAVIKO eTOTNMOVIKO opyavioud ASHRAE kai uloBeteital ard toug
OXETIKOUG EAANVikoUg kavoviopoug (TOTEE 2425/86-3tolxeia uroAoylt-
OMOU QOPTIWV KALLATIONOU KTLOLAKWV XWDPWV).

A. YrroAoyiop6g YUKTIKOU gopTiou amd adiapavi oIkodouIKa oTolxeia

H Baolkr) ox€on yla To PpOoPTIO TIOU TIPOKUTTTEL AOYW TWV BEPULIKOV CUVAA-
Aayv aro TIG €EWTEPIKEG EMPAVELEG TWV AdLAPAVIOV JOULKWV OTOLXEIWYV
(Toixol, opo®eg K.T.A.) ivat:

Q,=U, xA xCLTD (W] (11.1)
orou :

U, : 0 ouvteAeaTNG BepUIKNG dlarepatoTTAG () CUVTEAEOTNG BEPUIKQV a-
MWAEWV TNG enpavelag Tou adlapavouq OOUKoU oTolxeiou (o€
W/m?2.K)

A, :TO guBadov g emipavelag Tou adlapavoug SOUIKOU OTolxEiou (o€
m2).

O napdywv CLTD cival n Bepuokpaciakn d1apopd YUKTIKOU PpopTiou
(Cooling Load Temperature Difference) (oe BaBuoug K), n omnoia ywa povo-
KATOLK{EG Kal TIOAUKATOLKieg divetal arnd Toug MNivakeg 11.1 kat 11.2 avrti-
atouxa.
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Mivakag 11.1. Ocpuokpaciaxkn Atapopd Wuktikou @opTtiou
YlQ [UIOVOKATOLIKIEG

Tiptg Bsppokpaciakiic Alagopac WukTikou dapriou (CLTD)
yi0 JOVOKUTOIKIEG
MéyioTn Bepuokpacia nepiBaiovrog, °C

29 32 35 38 411 43

Huephoia
BepLOKPACIaKT X MXMYXMYM‘YM Y

diakUuavon® |
Toixonoia kai nopTeS

B 2| 7 2y 10] 7] 4f10] 7] 10| 13
BA kat BA 8| 5| 11| 8 5| 13| 11 s8] 13] 11| 13] 16
A kat A 10] 7] 13| 10] 7| 18] 13| 10] 16| 13| 16| 18
NA kat NA 6l 121 9| 6 14| 12| 9| 14] 12| 14} 17
N 3l 9 3] 2] 9 6] 12] 9 12| 14
Opoes -

ZoQiTa 1) Eninedeg 23| 21| 26| 23| 21| 28| 26, 23§ 28 26| 28 31
0pOMEC-OWUATA

Aanedo kaTw anod
KAIaTICOUEVD

W00, Navw anod 5 2 7 5 2 8 7 5 8 7 8 11
Hn KMpaTIZOpEVO
X®po i

XwplopaTa
EOWTEPIKA 1) 5 2 7 5 2 8 7 5 8 7 8 11
okialoeva

1 @gpuokpactaxn Atapopa Yuktikou doptiou (CLTD) (og Babuouc K) yia TUMIKEG
LUOVOKATOIKIEG e eEWTEPIKOUG TOLXOUG OlapOpwV MmpooavatoAlouwy (orou m.x. B:
Bdpetog, NA : voTioOUTIKOG IMpooavatoAloUOG)

2 Huepnota Bepuokpaoctaxn diakuuavon givatl n 8spuokpactakn dlapopd e UEong
e&wTtepiknG Bepuokpaciag neplBAAAOVTOG Ao TNV avTioTolxn UEYIOTN, yla TNV n-
UEPA oxedlaooU Kal oUuyKeKplUEvo Toro. To X dnAwvel xaunAn 6epUoKkpaolakrn)
olakuuavon, Ukpotepn aro 9 K, to M dnAwvetl ugTpla Bepuokpaotakn dlakuuavon,
uetaéu 9 kat 14 K kat 1o Y dnAwvet uynAn Bepuokpaoctaxkn dlakuuavon, UeyaAuTe-
pn aro 14 K.
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MMivakag 11.2. Ocpuokpaotaxkn Atapopd Wuktikou @opTtiou
Yla MTOAUKQTOIKIEG

Tipéc Beppokpooiaxic Alagopas Wuxmkod ®opriou (CLTD) yia noAukarorkisg
Méyiorn Qepriokpacia nepiBaiiovrog, °C
Hugohoro 8 i 29 32 35 38 41 43
HEPNOIO BEPLIOKPOTICIKT
SiaKduovon’ X t Mo |x l M t Y |x JM j Y |m iy M |y
Toionolia kal nopTec
EAagpid 8 6 11 9 7 13 12 9 14 12 15 18
B Mérpia 7 6 10 8 6 13 11 9 14 12 14 17
Bapia 5 3 8 6 4 11 9 7 12 9 12 15
EAaQpid 13 9 16 12 9 18 15 12 i8 14 17 20
BA Mérpia i1 8 14 11 9 17 14 12 16 14 16 19
Bapid 9 7 12 19 7 14 12 10 14 12 14 17
EAaQpid 18 15 21 18 15 24 21 18 23 21 23 26
A MéTpta 17 13 19 16 13 22 19 16 22 18 22 24
Bopid 13 10 16 13 10 19 16 13 18 16 18 {21
Exappid 17 15 19 17 14 23 21 17 23 21 23 26
NA Mérpia 16 12 18 15 12 21 18 15 21 18 21 24
Bapi 12 19 14 12 9 18 15 12 17 15 18 21
EAagpia 14 12 16 14 12 19 17 14 20 18 21 24
N Métpig 12 10 14 12 10 17 i4 12 17 15 18 21
Bapid 9 6 11 9 7 14 12 9 14 12 15 18
EAappid 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 23
Baptd 13 10 16 13 11 20 17 14 19 17 20 |23
Ehappid 24 23 27 |25 22 30 28 26 31 29 32 35
A Métpia 21 18 23 21 18 26 23 21 27 124 27 31
Bapia 14 12 17 15 13 21 18 15 21 18 21 24
EAGQpI& 18 17 21 19 17 24 22 19 24 22 25 28
BA Mérpia 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
OpoEg - 0
SopiTa EAappia 32 29 36 33 31 39 136 33 39 36 40 |43
b pael 2 (10 |13 |12 |10 |14 |13 |12 |14 |13 |14 [16
AGReBo KaTW and
KARIGTZOUEVD XWpo, nAvw and | 5 2 7 5 2 8 7 5 8 7 8 11
1) KNBOTIZOUEYO (PO
XwPIOHaTa SomTEIKA # I s [ 5 ‘ . l s i 5 1 8 ] 7 ] 5 ‘ 3 { ; I 8 l -
OKIGIOUEVD ! ; I

1 @gpuokpactakn Alapopd Wuktikou ®optiou (CLTD) (oe Babuouc K) yia moAuka-
TOIKIEG 1 OIITAOKQATOLKIEG.

2 Huepnota Bspuokpaoctakn dlakuuavon givatl n 8epuokpactakn dilapopd tne LEong
e&wTePIKNG BeploKkpaoiag nMeplBAAAOVTOG aro v avTtioTolxn UEYLOTN, yia TNV n-
HEPA oxedlaooU Kal OUYKEKpIUEVO TOro. To X dnAwvel xaunAn 6epuUoKkpaolakn
olakuuavon, Ukpdtepn aro 9 K, to M dnAwvel ugtpla Bepuokpactakn dlakuuavon,
uetalu 9 kat 14 K kat 1o Y dnAwvet uynAn Bepuokpactakn dlakuuavon, UEYaAUTe-
pn ard 14 K.

3 To «eAappid» dnAwvel eEAa@PIA KATAOKEUN UE UIKeN Bgpuikn puala (r.x. EUAivn),
TO «UETPIA» ONAWVEL LUETPIA KATAOKEUN KAl TO Bapld dnAwvel Bapld KATtaokeun Ue
UeYaAn Bepuikn udla (m.x. ormAIoUEVO OKUPOOEUQ, TIETPA N/kat TouBAQ).
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B. YrmoAoyiopu6g YUKTIKOU popTiou amd diapavi SoHIKa oToixeia

H Baotkr ox€on yia To QopTio TOU TIPOKUTTEL AOYW TWV BEPUIKDOV CUVAA-
Aaywv ard TIC eEWTEPIKEG ETIPAVEIEG TWV JlAPAVOV OOMUIKDV OTOLXEIWYV
(mapdBupa K.T.A.) givat:

Q,=A, xGLF [W] (11.2)

orou :
A, : TO guBadov TG em@pavelag Tou dlapavous douIKoU OTolxEiou (Tapa-
Bupou) (og m?).
O mapayovtag GLF eival o mapayovrag ¢optiou uaromivaka (Glazing

Load Factor) (oe W/m?), o ormoiog divetat anod toug Mivakeg 11.3 kat 11.4
YO LOVOKATOLKIEG Kal TIOAUKATOLKIEG avTioToLxa.
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. YrmoAoyiopog BepHIKOV KEPSWV KAl YUKTIKOU POPTIOU atrd E0WTEPIKEG
mnyeq

'Onwg avagpepdnKke Kal maparnavew, Ta eowWTEPIKA BEPUIKA KEPDON TIPOEPXO-
vTal aro dlAPopeg TMYEG, OMwG:

o ATIO TIG NAEKTPIKEG KAL N CUCKEUEG
e AmMo TOUug AQUMTNPES PWTIOMOU
e ATO TN BeppdTnTa MOV arodideTal and Toug avepwrioug.

To HEYEDBOG TWV E0WTEPIKWV TINYWDV BEpUOTNTAG OE €vaV KALLATICOPEVO
XWPo eival dUCKoAO va mpoodloplobei ue akpifela, yati urelogpxovtal
TIOAAEQ HETABANTEG OTN OlAPKELA AEITOUPYIAG TwV Taparndvw Tnywv Bep-
pHOTNTAG. Ma Mapddelyua, 0 PWTIONOG AEITOUPYEL JIAPOPETIKES WPEG YA
KABe urjva tou Xpovou, AOYw NG SLAPOPETIKNG TPOXIAG TOU nAiou, TG
QWTEWVOTNTAG TOU €EWTEPLKOU TIEPIBAAAOVTOG Kal TNG SLApKelag NG VU-
Ktag. Emiong, Ta artopa mou daplolv og pia katolkia dev €xouv o0TaBepPd
XPOVO TIAPANOVNG, EVI N AELTOUPYIA TWV dlaPOpwV HIKPOOUCKEUWV Eap-
TATAL KAl arod To TMARBOG TwV aTOMWY TIou dlalolv oTnV KaTolKia.

o EowTtepika Oepuika kEpdn amd avopwimoug

O pubudg pe Tov oroio To avBpwTvo cwia arodidel BepudTNTA KAl UYPA-
ola oto mepBaAAov, e€aptaTal anod To Babud dpactnEldTNTAGg, TO €id0Q
NG £PYACIAG KAl TI§ CUVOAKEG ToU TIEPIBAAAOVTOG. 2TOV TIAPAKATW TIiVaKa
divetal To alobntd Kal To Aavedavov BepUkd KEPSOG ava ATOoO Yia dlago-
PEG OUVNBELG TIEPUTTWOELG.
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Mivakag 11.5. OAko, alo6nto kat Aavlavov Bepulko kEpOOG ava AdTouUo yia

olapopec dpaoTnploTNTEG
BAGMOZ TYNIKH 2YNOAIKH | 2YNOAIKH [AANGANON | AIZ@HTO
APASTHPIOTHTAZ| EOAPMOIH |©EPMOTHTA | EPMOTHTA | KEPAOX KEPAOX
ENHAIKA  [MEZQY OPOY
ANTPA (ANA ©YAO) (HG)pL (HG)ps
ENHAIKQON
W W W] W]
Kabiotog, Katolkieg,
EekoUPAOTOG O¢atpa, 115 100 60 40
KLVNUATOYPAQOL
KaBiotog, ehagptd | Kartokieg, 140 120 65 55
epyaoia, ypayiuo ypageia
KaBiotog Kartolkieg, 150 170 75 g5
(Tpyovrag) €0TIATOPLA
KaBiotog, Kartolkieg, 185 150 75 75
eAaPLa OOUAELQ, ypapeia
OaKTUAOYPAPNON
2TEKOUMEVOG, Kartolkieg 235 185 90 95
eAapPLa OOUAELQ, Tpaneleq
apyo pasnv

To AavBavov Bepuikd KEPDOG Bewpeital Tautéxpova kal WG WUKTIKO
@QopPTio, eV avTiBeTa To AOBNTO BePUIKO KEPDOG JEV PETATPETETAL AE-
OWG 0€ YUKTIKO, YlaTi TO JEYAAUTEPO LEPOG AUTOU arodideTal e TN Hop-
P1] BEPULKNG aKTIVOBOAIQG.

Eropévmwg, yla Tn HETATPOT TOU AloBNnToU BepLKoU KEPOOUG OE WUKTL-
K6 popTio yivetal xprion tou Mapayovra WukTikou ®optiou (CLF) (Cooling
Load Factor), mou divetal arnd tov akdAouBo Tiivaka.
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Mivakag 11.6. lNapdyovTag YUKTIKOU QOPTIOU Yla alobnto popTio
aro avBpwrioug

QPEY
310 QPES META ANO KAGE EIX0AO ITO XQPO

1]2]3]4]5]6]7]8 9w uj2]nlu[n][w[v/Blv]a]ala[B[H
0.9 [0,5810,1710,13 (0.10[0-08[0.07{0.06 {005 [0.04 6.0 0.03{0.03[0.02[o.02[o.02 0.0z oot orfaat oot ot oot joo
0,49 10,59 0,66 10,71 [0.27/0.21 [0.16]0.1410.11 10.100.08]0.07 [0.05{0.06 [0.05 |0.040.0410.03{0.030.030.02(0.020.020.01
0,50 0,6010,67(0,72]0.7610.7310.2410.26 [0.210.18]0.15]0.13]0.11 {0.10]0.0810.07 |0.06 10,06 0.05|0.04/0,04/0.030.0310.03
0,51 [0,6110,6710,72[0.760.80 {0820 8410.38{0.3010.25 [0.21 [018]0.15 [0.13]0.12]0.10]0.09 10.0810.07{0.0610.05 10.05 .04
0,53 [0,62]0,69]0,74[0.77/0.80 |0.23[0.85|0.87]0.890.42|0.34]0.28]0.230.200.170.15]0.13|0.11 10.10/0.09|0.08 0.07 10.06
0,55 0,64]0,70[0,750.790.81 [0.84]0.36 [0.88 |0.890.51 {0.92{0.45]0.36 0.300.250.21/0.19 0.16 10.1410.12/0.11 [0.09/0.08
14 10,58 [0,86/0,7210,77|0:80]0.83]0.85[0.67]0.83[0.90 0,91 [0:52 0 93[9.9410.47[0.3810.31 10.260.23/0.20 0.7 0.15 0.3 10.11
16 10,62 |0,70]0,75]0,79|0.82]0.85|0.87[0.88]0.50|0.51 [0.52|0.93]0.54]0.95 [6.95[0.96 0.49 0.3 {0.330.280.2410.200.180.16
18 [0,66 [0,74]0,73]0,82(0.85]0.87 |0.89]0:85]0.920.530.54]0.94]0.9510.96 0.9610.97]0.57[0.97 |0.5010.400.330.2810.240.21

bt =g e R BN (8]

To YUKTIKO POPTIO EVOG XWPOU OE OXEON HE TOUG avBpwmTioug Tou Bpi-
OoKovTal 0€ AuTOV XwpideTal oe SUO UEPN.

m Ai06nT6 YUKTIKG PopTio armé avBpwimousg

Qps =N, " (HG)¢ * CLF [W] (11.3)

orou:
Np: €ivat o aplBuodS Twv avBpmTWVY TIOU UTIAPXOUV OTO XWPEO

(HG)pg: To atoBnTo Bepuikd k€PdOG TO omoio divetal ano tov livaka
11.5

(CLF): O mopdywv YUKTIKOU @opTiou Tou divetal anod Tov livaka
11.6.

Av n Bepuokpacia Tou Xwpou de dlatnpeital otabepr) oe 6AO TO 24wpP0,
TL.X. QV TO CUCTNUA KALLATIONOU eival KAELOTO KATA TIG VUXTEPLVEG WPEG,
(BePBata to idlo LoxUel Kal Katd Tnv mepiodo BEpuavong), Tote o CLF eival
{oog e TN povada.

m AavBdvov YUKTIKSG popTio amé avlpwioug
Qg =N, *(HG), W] (11.4)

orou:

(HG)p :  eival To AavBavov Beppikd kEpdog amo Tov lMivaka 11.5.
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o EowTepika BepHIKa KEPDON aATTO PWTICUO

H Beppotnta rou arodidetal pe akTivoBoAia oe évav KALLATI{OPEVO XWPO
KAl TIPOEPXETAL aArd TOV NAEKTPOPWTIONO TOU XWPEOU aroppoPdtal arnd
TOUG E0WTEPLKOUG TOIXOUG, TO dAMEedO KAl TNV ETUMAWON.

To oTiyulaio Bepukd KEPOOG AOYW TOU NAEKTPOPWTIOUOU UTtIoAoYyileTal
artd Tn oxEon:

HG,=W*F, *F_ (W] (11.5)

orou:

W: HAeKTPLKY) LOXUG OAWV TWV EYKATECTNUEVWV QWTIOTIKOV OCWUATWV
TIOU €ival og AelToupyia oTo XWPO KATA TN XPOVIKY OTIYUR.

F, - ZuvTeAeoTNG xProng, dnAadr] To KAQOUA TWV QWTIOTIKOV OWHA-
TwV TIOU BpiocKovTtal o€ AElToupyia OTo XWPO.

F .- EWOIKOG OUVTEAEOTNG XPONG, O OMoi0g €EAPTATAL AMO TOV TUTIO
TOV QWTIOTIKOV.

Av Ta eYKATEOTNUEVA PWTIOTIKA eival AQUMTTAPEG TMUPAKTWONG, TOTE
F.,=1, dlapopetika F ,=1,2.

H tiun tou (HG), mou maipvouue anod tov maparndavw Tuno divel 1o (w-
PEALO) BepIKO KEPDOG Yia TO XElPWva. Nla Tnv epiodo Tou KaAoKalpLou,
N T autr TpEneL va dlopbwhel XpnoUOoTIoIWVTAG TOV Tapayovta YUKTI-
KoU ¢opTiou CLF, 0oTe va UTTOAOYIOOUUE TO OXETIKO WUKTIKO POPTIO AO-
YW NAEKTPOPWTIONOU.

AV n KALLATIOTIKA €YKATAOTAOT AELTOUPYEL PHOVO KATA TIG WPEG AEL-
Toupyiag Tou Ktiplou-xwpou, Tote CLF=1 (Kal To dlo oxuel 6Tav 0 PWTL-
OlOG AeiToupyei 6A0 TO 24wpP0). 2& KABE DLAPOPETIKY TMEPITTTWOT, OL TILEG
Tou CLF AapBavovtal and toug lMivakeg 11.8 €wg kat 11.12 pe evdlaueon
xpnon tou MNivaka 11.7 ywa tTnv TIUA TOU CUVTEAECTA A TIOU OXETICETAL e
TNV EMMMAWON KAl TNV TIAPOXNA TOU aEPa OTO XWPO.
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livakag 11.7. TiuEG TOU OUVTEAEOTN A YIa OIAPOPOUG TUTTOUG ETIIMAWTEWV

WY=H - KAIMATIZMO>

Kal rmoootnTeG AEPIOUOU OTOV KAILUATI{OUEVO XWPEO

ZUVTEAEOTNG EninAwoen Mapoxn aEpa Npocaywync
Kai ENIOTPOPNC
0.45 Bapia anAn MiKkpr} napoxm
£ninAwon (kaTw and To Tapavi)
V<2.5[1s' m?]
0.55 SuvnBiouévn Meoaia kail peyain
5“'(‘)‘“’0)\”, napoxn aépa
XWPIG Xand V22,5 [ st m?]
0.65 TuvnBiopévn | Meoaia Kai HeyaAn napoyn aEpa
ENINAWON HE AEPAG NPOCAYWYNG Kat
1 XWPI§ EMOTPOPNG PECT and To TaBav
xahid V22,5 [1st m?)
>0.75 Kabe Tinog A£pac EMoTPOPNC pECT and
£NinAwoNC gEPAywyouc
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ApoU AngBouv uroyn oL WPEG AELTOUPYIOAG TOU NAEKTPOPWTIOHOU YIa
Tov urtoAoytlouod tou CLF, 1o ouvoAlkO YPUKTIKO POopPTio AOYW TOU NAEKTPO-
PWTLOMOU divetal ard Tn oxéon:

Q, = (HG), x CLF (W] (11.6)

o EowTepikda OepuIKa KEPDN ATTIO OIKIOKEG OUCKEUEQ

Ma va untoAoyiooupe To Beplikd KEPOOG KAl TO AVTIOTOLXO WUKTIKO (popTio
arod N AELToupyia TwV CUCKEUWV VOC XWwPOoU Ba Tpemel va AABouE uto-
Pn MOG OAEQG TIG EYKATECTNMEVEG OLIKIOKEG OUCKEUEG.

IMPOKEIPEVOU YIO NAEKTPIKEG OUCKEUEG, TO UEYAAUTEPO UEPOG TOU Bep-
MIKOU KEPOOUG arodidetal e TN MopPOPT) akTivoBoAiag ard tnv erupdvela
TWV OUCKEU®V TIPOG TOV a€PA TOU KALLATILOUEVOU XWPEOU. TO BEPULKO KEP-
00¢ AOYW ouvaywyng, kabwg Kat To Aaveavov KEpdog BewpouvTal ageAn-
T€EQ OTAV Xpnouwloroleital amoppopnTApag. Ta Bepuikd KEPDON (PUKTIKA
(POPTia) TwV CUCKEUWY OlakpivovTal oe aiofnTda kat oe Aaveavovra.

To aio0nT6 Bepikd KEPOOG KATA TN OLAPKELA TOU XELUWVA glval n ovo-
MAOTIKA LOXUG TNG CUOKEUNG TTIOAAAAaclalouevn e €éva OUVTEAEDTN XPN)-
OoNg KaBwg Kal e €va OUVTEAEOTH, O Oroiog eEapTdatal ard TNV akTivopo-
Aia Tou amnodideTal 0TO XWPO UECW TNG OUCKEUNG. Exel mapatnpnBei 6Tt
arod NV El0EPXOPEVN EVEPYELQ OTN ouokeur) TO 30% mepinou anoTteAel Ka-
TA YECO OpO TN BepuodTNTA TIOU ATOdIdETAL OTO XWPO KE aKTvOPBoAia. O Ti-
vakag 11.13 napouctdlel TIPES aloBnToU Kal AavBavovTtog BepUkol KEP-
O0UG artd CUVNBELG OLIKIOKEG KAL EUTIOPIKEG OUOKEUEG.
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Mivakag 11.13. Ocpuikd KEPOOG ATIO NAEKTPIKEG OUCKEUEG

OEPMIKO KEPAOS
OIKIAKQN/EMIMOPIKQN ZYZKEYQN
(HG)g
Xwpig Xpron anoppopntipa Me aroppoenmpa
AlobnTto Aaveavov OAkO Mévo
2UOKEUEQ Képdog Képdog Képdog  |AwBnto Képdog
(HG)es W] | (HG)gL [W] (HG)g W] (HG)Es W]
KaopetiEpa 1905 585 2490 500
TooTlEpa 650 580 1230 380
®oupvog
MIKPOKUUATWV 1010 250 1260 410
BpaoTtrpag 885 220 559 175
dpireCa 820 1930 2750 880
ATUOUAYELPAC 1465 955 2420 760
HAeKTPIKA Kouliva 1450 1550 3000 600
"KPIA yla KpEQg 1200 300 1500 >
2idepo 230 270 500 5
oLOEPWUATOCG
HAekTpLKnA 1000-2000 - 1000-2000 =
Bepudotpa
HAeKTPIKA okouta 50 - 50 >
TnAedpaon 25 - 25 -
Wyyeio 40 - 40 -
Katayuktng 70 - 70 =
[MAuVTHPLO POUXWV 5 - 85 o
[MAuvTplo 50 - 50 >
TATWV
2TeEYVWTHPLO 20 - 20 5
Mpoowrikog 50 - 50 5
YTOAOYIOTNG

To aoBnTo Bepikd POPTIO AMO CUCKEUEG TIOU PETASIOETAL UE AKTLVO-
BoAiag, kaBuoTtepel va eTdPACEL KAL VA TIPOKAAECEL TO AVTIOTOLXO PUKTIKO
@OPTiO artd oUOKEUEG. ' autd To AOYO €l0AYETAL KAL OTIG CUCKEUEG O 6-
pog Tou Mapayovta WukTikou ®optiou (CLF), o omoiog avdAoya pe tnv U-
nap&n 1 6xL anoppoPnTrpa divetat arod toug MNivakeg 11.14 kat 11.15 avrti-
oTolxa.
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To YPUKTIKG QOopTio TTIOU TIPOKUTITEL ATIO TO BEPUIKO KEPDOG [LAG NAEKTPL-
KNG OUOKeUNG uttoAoyileTal EMOUEVWGS Ao TN oxXEoN:
Q. =(HG). x CLF (W] (11.7)
orou:

(HG) eival To 0AIKO BepUIKO KEPDOG TNG CUOKEUNG.

A. YrroAoyiop6g YUKTIKOU popTiou AOYw avavéwong Kai dicioduong agpa

Ma ouvnBelg EQAPUOYEG KALLATIONOU O KAVOVIKEG CUVBAKEG OTO UPbpe-
TPO NG BANACOAG, TO CUVOAIKO WUKTIKO QOpPTioO AOYW UnXavikoU 1 Qpuol-
KoU agplopou yla TNV avaveéwon ToU agpa Tou Xwpou Kal Adyw dleloduoe-
WV VTIoU Bepuou aépa ard xapauddeg diveTal ard Tn TIPOOEYYLOTIKN
oxéon:

Q,=Qu+Qy =[1,23x Vx (T =T)|+[3010 x V x (W —W)|  [W] (11.8)

orou :

évs : TO AloBNTO YUKTIKO PopPTio AOYw avaveéwong Kal dLEiodUoNG
aépa (oe W).

QVL: TO AavBAvov YUKTIKO popTio AOYw mpododoong IKavAng mooo-
TNTAG Uypaociag otov KAlpatifopevo xwpo (Q,, = 0 og ouvn-
Be1g EPAPUOYEQ KALUATIONOU 610U OgV £XOUUE TIPOCOOON TIo-
o0TNTAG USPATHOU E MNXAVIKO TPOTIO Kal EAEYXO NG uypa-
olag Tou xwpou).

Vo n aratrtoupevn napoxn 6ykou Tou agpa oe It/s, ylia v avaveé-

WOT) TOU a€PA TOU XWPOoU, Yia Adyoug uylewvng (BA. Ke. 9)

T, kaL T; :n Beppokpacia Tou aépa eEwTtePIKOU TMEPIBAAAOVTOG Kal N &-
OWTEPLKY Beppokpacia pubULoNG — oXEDAOUOU TOU agpa Xw-
pou.

W, kat W, :0 Aoyog uypaaiag (Kg vepou/Kg Enpou aépa) Tou agpa egw-
TEPIKOU TIEPBAAANOVTOG KAL TOU Aépa XWPOoU 0T CUVBNKN pub-
pong — oxedlaouou.
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11.4 YmoAoyiouoég ouvoAikou popTiou KAINATIONOU Kal agpIouoU O€

TUITIKO KAIUATI{OUEVO XWPO

Ag urnoBeooupe To akOAoUBo TIAPAdELYUA YIA VA UTTIOAOYIOOUUE TO GUVOAL-
KO QOPTIO KALATIONOU KAl AEPLOUOU O €vaV TUTIKO KALLATILOUEVO XWPO,
pe Bdon 6ca avantuEapue otnyv napaypago 11.3.

. X- Mapadeiypa

Na urmoAoyiotouv oAa ta gopTia KAUQTIOUOU Kal agploUoU yia uia [Uovo-
Katolkia, oTnv oroia Katolkouv Téooepa (4) atoua. O xwpog xel euBado
10X10 m? kat ugog 4m. Aivovtal ermiong ta &ng:

H toixoroiia ival UETPIAGC KATAOKEUNG UE OAIKO OUVTEAEDTI] Bepio-
neparotntac U=0,7 W/m?P K.

H ertirtedn opopn eival UETPIAG KATAOKEUNG UE OAIKO OUVTEAEOTH
Bepuonsparotntac U=0,8 W/m? K.

Ta rapdbupa eivat arnd nAaiolo (rmpo®id) alouutviou e UOVO uaAo-
rivaka xwplic okiaon o€ rmoocooto 20% erti TNG kABe oYng.

O1 gvolkol TapaugvouVv OTnV Kartolkia yia 16 wpeg.
Ta pwTIOTIKA CWUATA TNG KATOIKIAG EXOUV AQUITTHPEG TMTUPAKTWONG.
H eninAwon ¢ katolkiag eivat eAagpid karnyopiag B.

To xpoviké dlaoTnua Katd 1o Ortoio NMAPAUEVOUV AVOIKTA OploUEVA
QWTIOTIKA owuata ( TooooTo 40% &M TwV EYKATECTNUEVWV PWTI-
OTIKWV loxUuo¢ 2000W) eival 14 wpeg, evw 0 UMTOAOYIOUOG TOU POPTI-
ou Ba yivel yia 5 wpeg Asttoupyiag¢ autwy. Ta drtoua nmapauevouv
OTO XWpPOo Yla 18 wpeg, evw n TeAeutaia €i0odog gyive 5 Wpeg rptv
NV €vapén UrtoAoylouoU TwV PopTIwV.

2Tnv koudiva yivetalr xpnon arioppopntieq, VW Ol OUCKEUEG TTOU
Agltoupyouv otnv Katolkia gival : 1 nAekTpikn koudiva, 1 @oupvog
UIKDOKUUATWV (Ta orola AEIToUpyoUV CUVOAIKA 4 WPEG, EVW O UITO-
AoyIouog Tou QopTiou vivetal 5 wpeg UeTA TNV Evapén AetToupyiag
T0UG), 1 Yuyeio, 1 TNAeodpaon kat 1 MAuvTIpLo pouxwyV (Ta oroia Aet-
TOUPYOUV YIa 6 WPEC, EVW O UMTOAOYIOUOG TwV POopTiwV Yivetal 6 w-



332 WY=H - KAIMATIZMO>

PEG uETA aro Tnv €vapén Asitoupyiag Toug).

EruiniAgov, va urtoAoyioBel To YUKTIKO POopTIO AOYyw aeploLou, av Bew-
onbei 0Tt AauBavel xwpa uia aAAayn Tou OUVOAIKOU OYKOU TOU KTIpiou ava
wpa (1 ach) ue Tuxaio QUOIKS asploUd Kal dleicduon agpa amnod Xapauadeg.

o JnUElWVETAL, TO QPOPTIO Ao TA PWTIOTIKA CWUATA TPETIEL VA UTTOAO-
yloBei AauBavovtag urtoyn OTL 0 QWTIOUOG EXEL TEBE( Ot ActToupyia
£0W KAl TEOOEPLG (4)WPEG.

o H e&wtepikn Bepuokpacia eival 29 °C, n eowTtepikn Bepuokpaoia B¢-
Aouue va diatnpnbei oto eminedo Twv 26 °C (Bepivn iepiodog), evw
o aéovag rnpooavatoAlouou Tou KTipiou gival Boppdg-voTog.

YmoAoyiopoi :

YrmoAoyioud¢ YukTiKoU QopTiou amdé adiagavn OouIKAd oToixeia (Toixoug,
opoen)

Ano tov MNivaka 11.1 ya xaunAr Bepuokpactakr) dlakupavon kat yia 29 °C
eEWTEPIKY) BgpoKpaaia, ya Bopeto Toixo AapBavouue 61t CLTDg=4.

Ano tov lMNivaka 11.1 ya xaunAr Bepuokpactakr) dilakupavon kat yia 29 °C
eEWTEPIKY) BgpUOKpaaia, yla voTio Toixo Aappavoupe 61t CLTD,=6.

Ano tov MNivaka 11.1 ya xaunAr Bepuokpactakr) dlakupavon kat yia 29 °C
eEwTePLKN Bepuokpacia, yia avatoAlkd Kal SUTIKO Toixo AapBavoupe OTL
CLTD, ,=10.

Ao tov lMNivaka 11.1 yia xapnAn Beppokpactakn diakupavon kat yua 29 °C
eEWTEPLKY) BepUOKPATia, yla eninedn opodr) AapBavoupe otL CLTD, ,=23.
Epapuofovtag tn oxeon 11.1 AapBavoupe:
— N Bopelo toixo
é)TB =U,."A " CLTD,; =07 x[(1-0,2) x (10x 4]] x4 =90 W.
— N voTlo Toixo

Q= U, * AL *CLTD, = 0,7 x[(1-0,2) x (10x 4)] x 6 = 134 W.

— lNa avatoAko Kal SUTIKO Toixo
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Q. =U *A_*CLTD, , =08 x[[1-0.2) x (10x 4]| x 10 = 256 W.

— lNa ertiredn opo®n

Q A" CLTD, = 0,8 x (10 x 10) x 23 = 1840 W.

0=Yo
ABpoifovtag Ta napandvw AauBavoupue To YUKTIKO popTio ard 6Aoug
TOUG TOIXOUG.

Q,,, = 90 + 134 + (2 x 256) + 1840 = 2576 W.

YmoAoyioud¢ YukTiKoU popTiou amé diapavn OSouIKA oToIXEia
(mapdBupa)

Ao Tov lNivaka 11.3 AapBdavoupe yla povoug ualorivakeg (Xwpig okiaon)
MOVOKATOLIKIQV TIG €EAG TIMES KAL YIA TOUG TECOEPLG TIPOCAVATOALOUOUG:

- Na Boépelo MpooavaToAloud
Qg =A,"GLF,;=0,2x4x10x107 = 856 W.
- MNa voTIo MPocavaToALoUO

Q= A, " GLF =02 x4 x 10 x167 = 1336 W.

- Na avatoAko Kat dUTIKO TIPOCAVATOALOUO

Qupp = Ay *GLF,, = 0,2 x4 x 10 x 287 = 2224 W.

ABpoifovtag Ta apandvw KAtaAryouue OTL TO CUVOALKO YUKTIKO pop-
Tio Adyw Twv dlapaviv dOULKWYV OToLXEiwV-TIapabupwy ivat :

Q,,, = 856 + 1336 + (2 x 2224) = 6640 W.

YmoAoyIouO6G¢ WUKTIKWV QOPTIiwV armd ECWTEPIKES MTNYES BepuoTnTag

o  ®optia and avbpwrioug

To aloBNTO YUKTIKO GOoPTio AOYW NG mapouciag Twv avBpunwyv (sAagppla
O0UAeld) yia 18 wpeg pe 5 wpeg PeTA TNV TeAeuTaia {0000 OTO XWPO UTO-
AoyiCetal wg €&Ng:
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Quq = 4 x75%0,85 = 255 W.

Evw to AavBdavov PUKTIKO popTio sival:

Q, =4 x75=300W.

To ouvoAIKO PUKTIKO popTio AOYw Tng mapouciag Twv avBpwrwy sival
ETIOUEVWG :

Q, = Qg + Q=255 + 300 = 555 W.

e  O®oprtia ard To PWTIOUO

To oTiyulaio Bepukd KEPDOQG Yia AAUTIEG TTUPAKTWONG £ival:
HG,, =2000 x 0,4 x 1 = 800 W.

To CUVOAIKO YPUKTIKO POPTio BewpwvTag PETPLA eminmAwon (a=0.55 kat
b=B) eival:

Q,=800x0,79=632W.

o  Qoprtia arnd OKIAKEC CUCKEUEQ

OewpnvTag OTL yiveTal Xprion anoppoPnthipd Kat OTL Ol CUCKEUEG TIOU AEL-
TOUPYOUV OTNV KATOlKia eival nAeKTPIKN Kouliva, GoUpvog UKPOKUUATWV
(ta omoia AeltoupyoUuv CUVOAIKA 4 PEG, EVM O UTIOAOYLOWOG TOU POPTioU
vivetalr 5 wpeg petd Vv €vapén Acttoupyiag toug) , Yuyeio, TnAedpaon
KAl TTAUVTAPLO poUXwV (Ta oroia AelToupyouV yia 6 WPEG, EVM O UTIOAOY!L-
OMOG TWV POPTIWV YiveTal 6 WPeG UETA Ao TNV €vapén Aeltoupyiag Toug)
TOTE:

Q, = (600 + 410) x 0.39 + (25 + 40 + 35) 0,82 = 476 W.
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YrmoAoyioudg Tou @opTtiou Adyw TNG avavéwaong Tou aspa

To YUKTIKG POoPTIO AOYW EAEYXOUEVOU 1 N AEPLOMOU TOU KALMATICOUEVOU
XWPOU, aToV ortoio dev uttdpxel MPOOd00N IKAVNG TIocOTNTAG 1) EAEYXOG U-
ypaoiag, divovtal and n oxéon:

Q, = 1,23 x[(10 x 10 x 4) x 1000/3600] X (T_—T) = (29 — 26) = 410 W.

O Aoyog (1000/3600) apopd Tn petatpor ot It/sec Twv 400 m¥/h vw-
Tou a€pa, TIOU aralTouvTal ylia Tnv avavewon 1 OyKou agpa Tou XWwPou
(400 m3) oe 1 wpa.

ABpoifovTag 6Aa Ta empEPoug PUKTIKA popTia AauBavoupe To GUVOAIKO

YUKTIKO PopTio TOU KAIMATICOMEVOU XWPOU Yia Mia wpda TG ummoPn nué-

pag :
Qonko = Qaor + Qpor + Qp + Qp + Q + Q=

= 2576 + 6640 +555 + 632 + 476 + 410 = 11289 W.

ANAKE®AAAIQZH

OepMIKA anmwAegla gival n oodTNTa BepudINTAG TIOU amodideTal o KABe
XPOVIKY] OTLYUr artd £va XWPEO TIPOG TO TIEPIBAAAOV TOU HE aywyr), LETAPO-
pPA Kal akTvoBoAia. Ot Tinyég BepuikV amWAELWV eival Ta adlapavhy Kai
dlapavn OIKOSOHIKA GTOIXEIO TOU KTIPLAKOU KEAUPOUG (Toixol, mapabupa,
0pPOYEG, dAMeda, KOAWVEG kal doKAPLA K.T.A.), OL Xapauadeg, Ta avoiyuarta
Kadl Ta SiKTua LECW TWV OTIolwV dlapeuyel Kal dlaveéRETal TTIOCOTNTA agpa .

OepHIKO QOPTIO EVOG KAIUATILOUEVOU XWPOU ovoudleTal To adpoioua Twv
BEPUIKWV ATIWAELWV TOU XWPEOU O KABE XPOVIKY] OTLYUR, TIou kaBopilel To
HéyeB0g TNG OepUIKAG 10XU0GQ TIOU Ba TIPETIEL VA TIAPEXEI UIA EYKATAOCTAON
1} OUOKEUN KALLMOTIOUOU, WOTE VA ETITUYXAVOVTAL OUVORKEG BEPHIKAG Gve-
oNng OTO XWPO Kal BACIKA €MBUUNTA EOWTEPLIKA BEPUOKPATia agpa.
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OepMIKO KEPDOG cival YEVIKA N TIOOOTNTA TNG BEPUOTNTAG TIOU TTapayeTai 1
EICEPYETAI OE €VA XWPO, O KABE XPOVIKY OTLyur], ard dldpopeg mNyEg, O-
TIWG 1 TIPOOTIITOUCA NALAKY aKTLVOROAIa og Avolyua, n Beppdtnta rou pe-
TapBaletal and £va adlaPpaveS OLKOOOULIKO OTOLXEIO TIPOS TO XWPEO , OL Av-
BpwrioL, TA POTA KAl Ol CUCKEUEG TIOU UTTIAPXOUV PECA OTOV KALMATIOUEVO
XWPO Kal TEAOG Ta avolyuarta Kal Ta OiKTua UECW TWV Oroiwv dlapeuyel
Kat dlavéuetal moocdINTA agpa.

WuUKTIKO popTio Xwpou ovopdletal n moootnTa BepudTNTAG TIOU TIPETIEL VA
QTTOMAKPUVETAL O KABE XPOVIKA OTLYUN arod To XWPO, WOTE 1 Bepuokpacia
KAl 1 Uypacia Tou agpa Tou XWEOoU va TIAapapEVoUV oTabepEg, yia va £Xou-
ME OuVONKeG BepUIKAG veong. To PUKTIKO PoPTio dlaPpEPEL ard TO CUVOAL-
KO BEPULKO KEPDOOG TOU XWPOU KATA TNV idla XPOVIKA OTLYMN.

ATAEQG Kal BOKLUEG EBODOL YPIYOPNG EKTIUNONG TWV BEPUIKWV KEPBWV KAl
TWV JSlaPOPWV YPUKTIKOV POoPTIiwV €xouv avartuxdei arnd tnv ASHRAE ue
N XPNon TvAakwv Kat Twv Baclkwv rapayoviwyv eppokpaciakn diapopda
YukTIKOU ¢opTtiou (CLTD), mapayovra ¢optiou ualomvakwv (GLF) kal
mapayovra YukTikoU ¢optiou (CLF).
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@

Q

) | EPQTHZEIZ - APAZTHPIOTHTEZ

1. Na urtoAoyloBouv 6Aa ta QopTia KAMATIONOU Kal agpLopou yia pia Te-
TPAOPOPN TIOAUKATOLKIO TEOOApWY aATOPWV ava erinedo eupadou

10X15X4 m? kat Uouc 4m avda 6po@o. Aivovtal emiong Ta ENG:

H Tolxorolia eival HETPLOG KATAOKEUNG HE OALKO CUVTEAEOTY| Beppo-
nepatotrag U=0.7 W/m2 K.

Ta rmapdBupa eivar ahoupviou Kat SITAG e OAIKO CUVTEAEOTH Bep-
porepatdTnTag 3.2 W/m2 K (ue okiaon) og mooooto 20% i NG KA-
Be oyYng.

Ot évolkol TTapapEVOUV OTNV Katokia yia 14 wpeg.

Ol AQurThpeS TWV PWTIOTIKOV TOUG gival AQUTTHPES TIUPAKTWONG.
H eninmAwon g katolkiag eival eAappld katnyopiag A.

O apBuéde TV WPWV TIOU TIAPAUEVOUV aVoLXTA TA PWTLOTIKA ( TI0COo-
OToU 40% €mi TWV EYKATECTNUEVWV PWTIOTIKQV Loxuog 9000W) ei-
val 12, ev 0 UTToOAOYLOUOG Tou popTiou Ba yivel yia 5 wpeg Asttoup-
yiag aut@v. Znuel@veTal OTL Ta ATOUA TIAPAUEVOUV OTO XWPO Yia 18
WPEG, eV N TeAeuTaia €icodog £ylve 5 wpeg TPV TNV Evapgn uro-
AOYLOUOU TV POPTiwV.

[MveTal xprion arnoppo@nTnea, VW Ol CUCKEUEG TTIOU AELTOUPYOUV OF
kK@Be Katowkia eival NAEKTPLKY kouliva, poUpvog UKPOKUUATWY (Ta
oroia AelToupyYoUV CUVOALKA 6 WPEG, EVHD O UTIOAOYLONOG TOU POPTi-
ou yiveTal 7 mpeg PETA TNV €vapEn Aettoupyiag toug), Yuyeio, TnAe-
0paoMN Kal MAUVTAPLO POUXWV (Ta OToia AElToUpYoUV Yia 8 Wpeg, €-
V(@ O UTTOAOYIOMOG TWV POPTiwV Yivetal 7 wpeg PETA and Tnv Evap-
&n Aeltoupyiag Toug).

ErunAéov, va urnoAoyloBei 1o gpoptio agplopou, av BewpnBel 6TL AauBavel
XWpPa uia aAAayr) Tou CUVOAIKOU OYKOU TOU KTIpiou ava wpad. ZNPELOVETAL O-
TL TO POPTIO ard Ta PWTIOTIKA CWUATA TIPETIEL VA UTTOAoYLoBel AauBavovtag
urtoyn OTL 0 PWTIONOG £XeL TEBEL Og AelToupyia eOW KAl TECOEPIG WPEG.

H eEwTtepikr Bepuokpacia eival 29 °C, n e0wTePIKY Bepuokpaoia BE-
Aoupe va dlatnenBei oto erminedo Twv 27 °C evw 0 AEO0VAG TPOCAVATOAL-
OloU Tou KTlpiou eival avatoAn-duon.
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2. Na urtoAoyloBouv 6Aa Ta PoPTia KALATIONOU Kal agpLopoU Yia pia e€a-
6poPpn MOAUKATOLKIa TECOAPWV AaTOMWV ava enirnedo eupadou
20X15X4 m? kat uoug 3.6m avda 6pogo. Aivovtal £miong ta eENg:

¢ H TowOMOLlIa £ival PETPLAG KATAOKEUANG UE OAIKO CUVTEAEOTH Bepplo-
nepatrotnrag U=0.65 W/m?2 K.

o TamapdBupa sival aAOUULViOU Kal HoVA e OALKO CUVTEAEOTH| BeplLO-
nepatomrag 5.8 W/m? K (ue okiaon) og moocooto 30% emi g K&Be

oyng.
o OL évolkol Tapapévouv oTnVv KaTolkia ya 12 wpeg.
o Ol AaunTipeg TWV PWTIOTIKOV TOUG gival AQUMTHPEG TIUPAKTWONG.
o H emimAwon g Katowkiag eivat eAappld katnyopiag B.

o O 0plBuOG TWV WP®OV TIOU TIAPAUEVOUV AVOLXTA TA PWTLOTIKA ( TI0CO-
016 40% emi TWV EYKATECTNUEVWV PWTIOTIKWV CUV. LoXUuog 9000W)
eivat 12, evw o uroAoylouog Tou goptiou Ba yivel yia 5 wpeg Aet-
TOUPYIOG aQUT@V. ZnuelwveTtal OTL TA ATONA TIAPAUEVOUV OTO XWPEO
ya 18 wpeg, evw 1 TeAeuTaia i0odog €ylve 5 wpeg TpLv TNV Evapén
UTTOAOYLOMOU TWV (POPTIWV.

o [iveTal xprion anoppoPnTnEa, EVMW Ol CUCKEUEG TIOU AELTOUPYOUV O
KGBe Katowkia eival NAEKTPLKY kouliva, poUpvog UKPOKUUATWY (Ta
OT10i0 AELITOUPYOUV OUVOAIKA 5 WPEG, EVM O UTTIOAOYLOUOG TOU POPTi-
ou Yivetal 5 wpeg Petd TNV €vapgn Asttoupyiag Toug) , Yuyeio, -
Aedpaon Kat TAUVTAPLO pOUXwV (Ta oroia AelToupyouV yia 5 Opeg e-
V() O UTTOAOYIOMOG TWV POopTiwV Yyivetal 6 wpeg Petd and tnv Evap-
&n Aeltoupyiag Toug)

ErurAéov va uroAoyloBei 1o gpopTtio agplopou, av BewpnBei 6TL Aappa-
VEL XWPA Uia aAAayr) TOU OUVOALKOU OYKOU TOU KTIpiou. ZnuelwveTal 6Tl TO
@OopPTIO Ao Ta PWTIOTIKA CWUATA TIPETEL va urtoAoyloBei Aaupavovtag u-
oYn OTL 0 PWTIOUOG €XEL TEBEL O AetToupyia €0 KAl TECOEPIG WPEG.

H eEwteplkn Beppokpacia eival 29 °C, n eocwteplkn Beppokpacia BE-
Aoupe va dlatnpnBei oto erminedo Twv 26 °C, evw 0 AEovag MPOcaAvVATOAL-
OMOU TOU KTIpiou eival avatoAn-duon.
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e(\\b\QKOMENo: ZTOXO\

Meta ™ dianpayudteuon twv Beuatwy QuToU ToU KepaAaiou, ol Uabnteg
MPETEL va glval o€ Beon :

\/ Na yvwpifouv TuTIKESG dlATAEEIC OLAVOUNG Kal armaywyng Tou agpa
0€ KALATILOUEVO XWPO KABWG KAl TOV TPOTIO TIPOCOLOPLIOUOU TNG To-
00TNTAG KAl KATAOTAONG TOU A€Ppa O0€ KABE onueio evog SIKTUOU KAL-
HaTIOMOU.

'/ Na yvwpifouv Ta Baolka egapthpata evog OIKTUOU SLAVOUNG agpa
KAl VO KATavoouv Tn OUVeLopOopd KaBevog armd autd oTnv eykata-
0TAON KALLATIOUOU.

'/ Na e&nyouv Tov TpOTO PETABOANG NG Tieong Tou agpa oe éva oi-
KTUO aEPAYWYWV Kal To pOAO TIou auTo To pEyeBog mailel wg Tpog
TIG OUVBNKEG TOU XWPOU KAl TO CUCTNUA KALUATIOMOU.

12.1 [lIpoodiopioudg eEomAiouou

2Tnv napaypa®o 9.5 £ywve pa OUVOTTTIKY TIapouciaon Twv dlapépwv Cu-
OTNUATWY KAlLATIONOU. MeTa&u AAAwvV avagpepbrnkaue 0Ta cuoTAUATA M6~
VO HE agpa Kal aépa-vepou TaA OToia XPNOLUOTIOOUV BiKTUA dEPAYWYQV.
Eva Turkd Keviplkd oUoTNUA KAWPMATIOPMOU PMOVO PE agpa, Orws autd Tou
TIAPOUCLACTNKE OTNV Tapdypago 9.6, Xpnoluoriolel agpaywyoug yia tnv
MPOCAYWYR KALLMATIONEVOU I VTIOU agpa (agpa eEwTePIKOU TIEPIBAAAOVTOG
OTOUG XWPOUG, YA TNV amaywyn .oodUvaung rmoootntag «Bpuukou» agpa
arod TOUG XWPOUG Kal TEAOG Yla TNV avapeign, avakukAopopia kal amoppl-
¥n (1Pog TO TEPIBAANOV) PEUPATWV AEPA, O KATAAANAEG TTIOOOTNTEG.

Oa avagpepboUue TWPEA OTA OTOIXEIA TOU SIKTUOU S1IAVOURG TOU TUTIIKOU
OUCTAUATOG KALMATIOMOU e agpa Tou 2XNuatog 9.15, rou avagepoval
Kat otov lMivaka 9.5. INa tnv ogaAnR TeAIKA dlavoun aAAd Kal yla Tnv apxl-
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Kr) anaywyn Tou agpa arod Toug XWPOoUG, araltouvTal, eriong, dlka eEap-
TAMATA HE JlaUOPPWUEVES Bupideg, Tou ovoualovtal oTéMIa. Ta otoula
BpiokovTal oe KATAAANAQ TEAIKA onueia Tou SIKTUOU AgpAYWYWOV TIPOG TNV
opopn, YnAd otoug ToiXoug 1 XaunAd ota OAareda TwWV KALLATICOPEVWV
Xwpwv. ErunAgov, ota dikTua agpaywywy, TornobsTouvTtal anapaitnTta Ka-
TAAANAOL AveUIOTAPEG KAl diappaypaTta pulpiIong WoTe, o€ OUVOUACUO UE
TN YEWPETPLKY HOPPT] TWV AEPAYWYWV KAl KATAAANAEG diata&eig autopa-
TOU €A£yxou, va OnuUIoupyouvTal KATAAANAEG E0WTEPIKEG MECEIG KAl va
puBuifovTal oL TooOTNTEG TWV PEUPATWY TIou dlakivouvtal. Etol, pubuile-
TAl KAl N TEAIKA KATAOTAon TOU A€PA TIOU TIPOCAYETAL OTOUG KALLATICOME-
VOUG XWEOUG Yla Tn dlatrfpnon embuuntwv cuvonkwv BEPULKNG Aveong
(Bepuokpaocia, TaxUuTNTA, UYPAoia agpa XWEOoU) Kal Tng noldétnTtag Tou aé-
pa OTO XWEO (aroucia puraviav agpay).
O oxedlaouoég evog dIKTUoU agpaywywv BacileTalt:

e 2TNV EMAOYN TOU KATAAANAOU CUCTHUATOG BEpUavong Katl YUENG.

e 2TO AETITOUEPELOKO UTIOAOYIOUO TWV BEPUIKWOV KAl WUKTIKWOV POPTiwV
KABe xwpou, Ta oroia Ba Tpenel va KaAu@Bouv ard tn povada BEp-
Havong Kat YUENG mou €XEL ETUAEYEL

e 2TOV UTIOAOYIONO TWV TIOCOTATWY aépa, Ol OToieq aralTouvTal yia
KABe KAMATICOMEVO XWPO.

12.2 Ekrtiunon moodtnrag aépa yia KAIAaTiou6-agpIouo TUTTIKOU
Xwpou

H moc6TnNTa TOU VWITOU (PPEOKOU) AEPA TIOU AMALTEITAL YIQ TNV avavéwon
TOU «BpWHIKOU» aEpa evOG KAIMATICOUEVOU XWPOU KATAapXNAV Tipoodlopile-
Tat anod rivakeg, 6w o lMNivakag 9.4 yia Uia CUYKEKPLUEVN EPAPUOYT agpL-
Oopou. H noocdtnTa autn e€aptartal arod 1o avauevouevo mARBog Twv aroé-
HwV Kal paAlota 6owv Kamvifouv og €va XWEO, arod TNV EmMPAveia Tou Xw-
pou KaBWG Kal ard €18IKEG AMTAITACEIG UYIEIVAG (T1.X. O€ TOUAAETEG, KOUCi-
VEG, Xelpoupyeia K.T.A.). NMpemnet va onuelwBei 6Tt OLAPopoL EBVIKOL Kavovi-
ouol Kat dlebvn 1 €Bvika mpdTUTA ETIRBAAAOUV CUXVA SLAPOPETIKEG OXETL-
KEG ATALTNOELG, TIPOG TNV idla OUWG KaTeuBuvon Tng €EQ0PAALONG NG TIOL-
OTNTAG OTO £0WTEPLKO TIEPIBAAAOV €VOQ KTIpiou.
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. X Napadeiypa

Acg mapoupe To MapAdelyua evog Xwpou ypageiwv, orou epydlovtal 20 a-
Topa. Ard autouqg peptkoi karvidouv. ZUupwva e tov lMNivaka 9.4 tou Ke-
@aAaiou 9, n MoodTNTA VWTIOU agpa Tou evaeikvuTal yia E€vav TETOLO XWPO
eivat 8,5 m¥h ava aropo.

Emouévwg, n cuvoAlKA anattoupevn MoooTNTA vwTioU agpa yla Tov e&e-
Talouevo Xwpo sivat ion pe 20 x 8,5 = 170 m3/h = 170 x 1000 / 3600 = 47,2
It/sec.

2NV TepImTwon KAATI(OUEVOU XWPOoU, O aépag Tou MPOCsdAyeTal oc
auTtov mpénel va eival katdAAnAa dpooepdg (KaTd Tn Bepvr) Tepiodo) 1
Beppdg (Katd TN Xewepvh TePiod0) yia va KAAUMTEI TO YPUKTIKO T
OepHIKO, avTioTOLXQ, POPTIO TOU XWPOU KAl VA LKAVOTIOLEL, € KABE XPOVIKT)
OTLYMN], TIC OXETIKEG AMALTAOEIG BEPUIKNG Aveong, ouupwva Pe 6ca dla-
npayuateudnkaue ota kepdiaia 9, 10 kat 11. ZTIC MEPLOCOTEPESG TIEPITTTW-
OEIG KALLATIOMOU, OTIoU OgV amnalTouvTal EOIKEG TIPOdLAYPAPES TIOOTNTAG
agpa (T.X. XEWpoupyeia), o KALLATIOUEVOG AEPAG TIPOCAYWYRG Eival peiypa
TooOTNTAG VWITOU a€Pa Kal TIocOTNTAG AEPA TIOU AVAKUKAOPOPEI Yla AO-
YOUuG €E0LKOVOUNONG EVEPYELAG.

2UUpWVA e Ta TIApAravw Kal KAvovTag ava@opd otnv WUXPOUETPLKT
METABOAR TNG KATAOTAONG TOU aépa Katd Tn Bepivr) mepiodo ue YPugn Kai
apuypavon (BA. Awaypappa 10.12 napaypagou 10.8), urmopouue va ouva-
YOUUE OTL N MOCOTNTA TOU KAIJATIOMEVOU A€pA, TIOU TIPETIEL VA TIPOCAYETAL
o€ évav TUTIKO XWPOo, 0 KABE XPOVIKN OTLYMr|, diveTtal arod tn oxeon :

Q
m = _ONKO  (oe m¥/sec) 12.1)
s h —h
r r
orou :
éO/\IKO TO OAIKO WUKTIKO POpTio Tou KAaTi(opevou xwpou (oe W) (oup-

PWVa e TOUG UTIOAOYLOUOUG Tou kepaAaiou 11).

h, hy:n evBaAmia Tou agpa (oe J/kg) OTNV KATAGCTAON ATTAYWYAG ATTO TO
XWPO, r (Tiptv v €i0000 TOU PEUUATOG OTOV AVEULOTNEA AMAywyng) Kal
0NV Kataotaon mpooaywyng oT1o XWpo, s (ueta tnv enelepyaoia-Yuén
TOU aEpa OTo OToIXEio TNG KAILATIOTIKNG Lovadacg kat tnv eEodo Tou peu-
UATOG Qrto TOV QveULoTHPA Mpooaywyng) , avtioTola.
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O HeTaoXNUATIONOG TNG TIAPATIAVW YEVIKAG OXEONG YA OUVNBELG epap-
MOYEG, Orou €xoupe YUOEN Kal apuypavon, Uag oivel TIg akdAouBeg duUo
TIPOKTIKEG TIPOOEYYIOTIKEG OXEOELG, YO TNV MApoXR OYKou Tou aépo,V
(It/sec). H mapoxn tou agpa ocuvdéeTal ue TIq dlapopeg Beppokpaoiag (T)
kaL uypaoiag (Aoyou uypaociag W) peta&u Twv KaTAOTACEWV TPOCAYWYNG
(s) ka1 amaywyng (r) Tou agpa 0To XWPO KAl TO AvTiOTOLXO OAIKO alelnTd

(QO /\s) Kal Aavlavov (QO /\L) BeppIko PopTio Tou Xwpou (oe W), wg €&Ng:
1,23 x (Tr—Ts)
jo oo (12.3)
3010 x (Wr — Ws)

12.3 Xuortnua eEavaykaouévng kukAogpopiag aspa

O gAeyy6HEVOG AEPIONOG TWV KALLATIOMEVWV XWDPWV, EITE KATA TNV MEPi0d0
YUENQG eite katd TNV nepiodo BEpuavong, BacileTal AvaykaoTIKA O€ dnxavi-
Ké urmoB8onBoUpevVN Kivhon TOU A€pa TPOG TIG ATTALTOUUEVEG KATEUBUVOELG.

‘Onwg avagpEpinKe Kal maparndave, yla tn por) Tou agpa and TNV KALATL-
OTIKI] OUCKEUN-UOVAdAa OTOV KALLATIOUEVO XWPO (BAETE TO TUTKO OUOTN-
MO a€pa Tng mapaypa@ou 5.6) xpnoulorolouvTal SiKTua aspaywywy, Vo
yla tn onpoupyia KAtdAANAWV TIECEWV TOU a€pa EoA o€ auToug, XPNnot-
pottolouvTal oL aveMIoTAPEG. OL AveUIoTAPES eival OUCIAOTIKA «AVTAIEG ag-
pa» kal artoteAouvtal arod To mepiBAnpa, Eva oTpepoépevo agova, LA Ki-
vnTApPIa SATagn, TNV NTEPWTA Kal ard To cUCTNUA E1I0AaYWYRS Kal amoppl-
Yng Tou agpa. Avaloya e TA KATAOKEUAOCTIKA TOUG oTolxeia, dlakpivo-
VTAL O PUYOKEVTPIKOUG KAl 0 a&0VIKOUG AVEULOTNPES.

2TIG KALLATIOTIKEG EYKATAOTACELG XPNOLUOTIOIOUVTAL Ol PUYOKEVTPIKOI
AaveMIOTAPEG, OL Oroiol TornoBeTouvTtal oTnv €§080 ToUu agpa and Tnv KAI-
HATIOTIK GUOKEUR-HovAada, \oTe va wbouv ToV agpa TPOG TOUG KALUATL-
{OuEVOUG XWPOoUug dnuloupywvTag uneprtieon. Avtiotolxa, TormobetTouvTal
otnv €£0d0 Tou agpa amod Toug KAIMATIZOMEVOUG XWPOUG, (DOTE va Onul-
oupyoUV UMOTTiEDN KAl VA ATIAYOUV TO «UOAUCHEVO» XPNOLUOTIOINUEVO ag-
pa TOU XWpPOouU.
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Eikéva 12.1. KeAUQPn QUYOKEVTPIKWV QVEUIOTIPWV

12.4 Acpaywyoi. Eidn-YAika-EEapTRuara

Ol agpaywyoi kKataokeualovtal cuvhbwg and yaABaviouévn Aapapiva 1
@UAAa aloupiviou aAAG Kal aro €I0IKEG KATAOKEUEG ualoBapBaka, £10IkA
MAAOTIKA 1] upaouaTa e AKaUTTTA 1] EUKAUTTTA TUAMATA. SnPeElwveTal OTL
otav undpxel auEnuevog Kivouvog dlaBpwoewy arod Tn ocuvBeon TOU Ku-
KAOQOPOUVTOG agpq, TIPOTILWVTAL AEPAYWYOL KATAOKEUAONEVOL aTtd eAA-
OMOTA AAOUMLVIOU 1) TIAQCTIKO.

Qg 1pog TN LOP®PY TNG SLATOWNG TOUG, OL AEpaywYoi dlakpivovTal oe:

o AepaywyoUq KUKAIKAG S1aTOUAG

Ol agpaywyol autoi apouctadouv TIG ALlYOTEPEG DEPUIKEG ATIWAELES, EVD
TIAPAAANAQ €XOUV KAl TN PEYAAUTEPN aArddoomn AOYw NG EKUETAAAEUONG
OANG NG ermPavelag Tou agpaywyou. MNMapdAa autd 6uwg de XPNOLUOTION-
ouvTal eUKOAQ, ylati urtdpxel OUOKOAIQ OTnVv TOroBETNOY Toug AdYw NG
MEYAANG TOUG JLATOMNAG, YEYOVOG TTIOU OnuLoupYel iPoRBAN AT AloBNTIKAG.

o AcpaywyoUq TETPAYWVIKAG SIATOMAG
O agpaywyoi autoi rmapoucldfouv LeYaAUTEPEG TPIREG KAl HIKPOTEPN ATTO-
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do0n arod TOUG agpaywyouUq KUKALKAG dlaToung, aAAd BewpouvTal oL TIAE-
OV OLKOVOULKOL 0€ KOOTOG KATAOKEUNG.

o Aepaywyouq opOoywviKAg dIaTOMAG
Ol agpaywyoi opBoywVIKAG dlATOWNG, TTAPOAO TIoU TIapouctdlouV TIG Jeya-
AUTEPEG TPIREG KAl TN UIKPOTEPN arddoon O OXEON UE TOUG TIAPATIAV®
OUO TUTIOUG, XPNOLUOTIOIOUVTAL EUPUTATA AOYW TNG EUKOAIQG TOTIOBETNONG
Kal ouvOeOoNG TOUG O ouvAPTNON WE TN HopgpoAoyia Tou KAlATI(OUEVOU
Xwpou. Epappolovtal oe diKTua XAUNAARG KAl HEONG TAXUTNTAG TOU a€pq,
EVW OTIWG €XEL dlAroTwOEl, TNV KAAUTEPN Ardd00N Kal AOYIKO KOOTOG Ta-
pouoldfouv oL 0pBoYWVIKOL aepaywyol TIoU N oXE€oN TWV TTAEUPWV TOUG &i-
vat 2:1.

O Elkoveg 12.2 , 12.3 kat 12.4 napoucidlouv mapadeiyuata agpayw-
YOV OlapOpwV UAIKQV, HOPP®OV KAl OLATOMMDV.

Eikdva 12.2. Acpaywyoi opBoywVIkng dlatoung aro yaABaviougvn Aauapiva
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Eikéva 12.4. Aiatougg agpaywywv arnod vaioBauBaxka

H ouvdeon twv agpaywywv, TO0O UETAEU TOUG, OO0 KAl UE CUCKEUEQ
kal dlaTAEELG TOU OUOTNATOG KALLATIONOU (aveEIOTAPEG, OToLXEla, PIATpa
KT.A.) Tipaypartorioleital e ddgpopa Tepayia-eEaprtiparta, ta oroia oe
OUVOUAOWO HE TOUG AEPAYWYOUG ATIOTEAOUV TO SIiKTUO TWV AEPAYWYWV.
Ta e€aptAuaTa autd sival ywvieg di1apopwv KAioswv, SIAKAAdWOEIG-GUl-
B80A£G, kKapumUAeg aAAayng S1eU0uUVONG KAl OTEVWOEIG-BIEUPUVOEIG (KWVOL)
HE OLaPOPWV LOPPWV KAl LEYEBWV OLATOUEG (KUKAIKES, OPBOYWVIKES K.T.A.)
onwg gaivovrtal ota Zxnuata 12.1 kat 12.2.
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Zxnua 12.1. EuBuypauua TunuaTa aspaywywv KUKAIKNG OlaToung Kat
e&aptnuara ouvoeons Toug (2eAA.0eA10.480x.10.1.121)
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R LV ] 3w Al = 75
1 xaly= T8 1w 2V
A= T 1 Eiig= 30

2xnua 12.2. EidIka teuaxia ouvoeonsG agpaywywv

YTniapxouv TIOAAOL TPOTIOL UE TOUG OTToioUg evvovTal («paéovrai») Ta
Olapopa TUAMATA Kal EAPTHMATA TOU OIKTUOU TWV AEPAYWYWV, CUVAHBWG
OUWG TIPOTIHATAL E(TE 1 XPTION CIdNPOYWVIWV Kal BIBWV £(TE N Xpron MPo6-
00eTou eAdoparog Aapapivag, To oroio evavel OUO KOUPATIA agpaywyou
n e€apmuatog ouvdeong (Exnuara 12.3, 12.4).
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.

2xnua 12.3. Tpdrot oUuvoeonG TUNUATWY agpaywywv aro yaABaviougvn Aauapiva

1|-.

S

(a)

” 125mm
=

| 72
25 mm -—

(@) ﬂ 125 mm
I (a)
25mm ﬁ/——

XAPTONI 3mm
25 mmI % ﬁl
XAPTONI 3 mm
DAHPOT ONIA (B)
(L..... )
(a)

{ a) AAMAPINOBIAA 1 NPITZINI ANA 150 mm
(B) FTAABANIZIMENH BIAA ME MAZIMAAI @Y4 ANA 150 mm

3xnua 12.4. Tporot eykapoiag ouvOoeon§ (paPng) opBoyYwVIKWV agpaywywv
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Mpénel va onuelwbei OTL OTIC OUVOEDELG TWV AVEHICTAPWY IE TOUG ag-
paywyouq Torobeteital upaocuarivn oivdeon, MOTE va JIAKOTITETAL N UE-
TAd00N TWV KPAdAOUWY TOU AVEULOTNPA KAl TIPOG TO UTIOAOLTIO OIKTUO TWV
agpaywywv. Emmpoéobeta, TornmobeToUvTal KOVOL OIEUPUVOUEVOL WOTE va
au&aveTal n dlaTopr Tou agpaywyou.

2Ta onueia Tou SIKTUOU TWV agpaywywv, 0tou aAAalel ropeia o agpag,
ToroBeToUVTAL KABOdNYNTIKG MTEPUYIA (MTEPUYLA KATEUBUVONG) WOTE va
MELOVOVTAL Ol arWAELEG AOYw TNG amodToung aAAayng kKateubuvong Tou a-
£€pa. 271G SIaKAASWOEI§ TWV AEPAYWYWV TOTIOBETOUVTAL PUBMIOTIKG dia-
ppaypata (dampers), Ta oroia UeTAKVOUUEVA AAAAGCOUV TNV TIAPOXT ToU
a€pa oUPPWVA PE TIG AVAYKEG TWV KALMATICOUMEVWV XWPWV (ZxNua 12.5).

Mrepoyia
. KOTEUBUVOEWS

[.
|1

—

g

Taunep

.b—‘ MoxAog

Taunep
T+ SO | S

D

Zxnua 12.5. Aiata&n pubuioTikou dlappdyuartog Kat ntepuylo aAiayng
KateuBuvong oe aspaywyo

H teAkn dadikacia diavopRg aAAd Kal aroppdng Tou agpa 0Toug KAL-
MaTI(OUEVOUG XWPOUG mpayuatoroleital arnod eldika oTolxeia, Ta oroia o-
vouacovTal oTéuIa MPocaywyng Kal amaywyng Tou agpa. Ta oTouLa Tpo-
oaywyng, avaloya ue tn 6€on nou toroBeTouvTal OTO XWEO, UE OTOXO va
KAAUYOUV CUYKEKPLUEVEG KABE popd avaykeg, dlakpivovTtal o€ 6TOMIA O-
POPNAG, OTOUIA KATAKOPUPWV EMPAVEIRDV (TOIXWV) KAl OTOMIA SATTESWV.

Ta otéua pooapuélovtal 0To AKPO TWV AEPAYWYWOV, VW TIAPAAANAQ
OlaBgTouv Kal repuyla yia tn diapéppwon tng dEoUNG Tou eEEPXOUEVOU
aépa. Na ™ pubuion ™G TMAPOXAG PEPOUV €18IKO didppaypa, TO OToio
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Mrtopei va Kiveital eite pe TO XEPL €iTE HE NAEKTPIKO pnxaviouo. Mpérmel va
ONMEIWBEL OTL N 0pBN EKAOYN TWV OTOUIWV MPOCAYWYNG TOU AEpa arnoTeAEl
Baoiko apdyovta yia Tnv a8épubn Aeitoupyia Tng eykataotaong.

Eikéva 12.5 Aidpopot Turot oTouiwv mpooaywyng Kal anaywyng Tou agpa
(oTéuia opopng, ypauuikd, Bupwv, darrédou, vwiiou agpa,
puUBLIOUEVWY MTTEPUYIWV K.T.A.)
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12.5 Tpi6é¢ pong aspa. Kivnon oc acpaywyoug

H Baolkry oxeéon mou divel o KABE XPOVIKN OTLyUr) Tnv 1ocotnta Palag
(mapoxr)), m, Tou aépa Tou Slakiveital uEoa Og éva TUAHA agpaywyou &i-
vat :

My=SxV (oe m¥/sec) (12.4)
Orou :

S : H dlatoun Tou TUAKATOG TOU agpaywyou (m?)

v : H Taxutnta ToUu aépa O0TO CUYKEKPLUEVO TUNMa (m/sec).

O aépag Kiveital H€oa 0TOUG agpaywyous Adyw Karolag diapopag mie-
ong mou dnuoupyeital arod n Asltoupyia evog aveplotnpa. H mieon mou
avartuooel 0 aveULoTNPAg Ba mpémel va eival TETola, WOTE TO peUa agpa
va UTTEPVIKA TIG avTIoTAoEIg TPIBAG TTou dnuloupyouvTal ard TA TOLXWUA-
TA TWV AEPAYWYWV KAl va AroKTA o€ KABe onueio Tnv amaiTouuevn Tayu-
TnTa. Eivay, Aowrdv, Baciko va yvwpifoupe Tnv araltouuevn tTaxutnTta Tou
aépa KaBwg Kat Tn Hopdr) Kal Ta eEapTHUATA TOU JIKTUOU agpaywywy, yia
va UIMOPOUE va TIPOCOLOPIOOUNE TIC TOTIKEG AVTIOTACELS TPIRNG oTa dla-
@OPA TUNUATA TOU SIKTUOU Kal ETIOUEVWG TN OUVAULIKOTNTA TOU AveEUIOTAPA
Tou Ba eTiAeXBel yla va UTIEPVIKNOEL TIG AVTIOTACELG AUTEG.

Ta diktua Twv agpaywywy, avaloya pe 1o ueyebog TG TaxutnTtag Tou
aépa Tou peeL ECA 0 AUTA KaBWG Kal TG Tiieong Tou €xel, dlakpivovTal:

o & BIKTUA UPNAGV OTATIKOV TIECEWV! Kat UPnA®V TaXUTATWV TOU agpa

e 2g OiKTUO MECWV OTATIKWV TILECEWV KAl HECWV TAXUTATWY TOU aEpa

e 2& OIKTUQ XAUNA®V OTATIKWV TIECEWV KAl XAUNAWV TAXUTHTWV TOoU
agpa.

Katd tn pory Tou aépa HECA OTOUG aepaywyoug, dnuloupyouvtatl duo

TEDELG:

e H oTaTiki niieon, n ormoia dev e€aptdtal anod tnv TaxutnTa Kivnong
TOU agpa

o H duvapikh? micon, n oroia dnuioupyeitat ano v TaxUutnTa Kivn-
Ong Tou agpa

T Statkn riieon sival n mieon mou eEAoKeTaL Ao TOV A€Pa 0TA TOLXDOUATA TWV AEPAYW-
YWV Kal eival KABeTn TPOog TN POor| Tou agpa.

2 AUvaukr| Tiieon eival 1 Tiieon mou oPEIAETAL OTNV KivNnon Tou agpa HEca OTOUG agpa-
YWYOUG Kal eEa0PaAAifel TNV EMITAXUVON TOU A€PA arnod £va onueio Tou agpaywyou e
€va aAAo.
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To @Bpolopa TG OTATIKAG Kal TNG SUVAUIKAG Tiieong pag divel Tnv oAIKA
mieon Tou agpa.

Emedr) otov KAATIONS oL SLATOMEG TWV agpaywywyv UeETABAAAovTal,
rnapatnpouvTal SIAKUPAVOELG TOOO TNG SUVAUIKAG 6000 Kal TNG OTATIKAG
rieong. ETol ,0tav €xouue au&non tng SIATOUNAG, EAATTAOVETAL N OUVALK)
rieon kKal au€aveTal n OTATIKA, EVM N OAIKA Tiieon dlatnpeital otabepr). To
avtiBeto mapatnpeeital katd tn Heiwon Tng dLATOUNG TOU agpaywyou.

Mé£BG0d01 UTTOAOYIOHOU TWV AEPAYWYWDV

Ot urtoAoyilopoi Tou pey€Boug Twv aspaywywy yivovtal ue T€ooepLg Ola-
(POPETIKOUG TPOTIOUG:

1. MéBodoc¢ orabepnc Ttaxutnrag

H péBodog otabepng TaxUuTNTAG XPNoLdoroleiTal Kupiwg:

e 2& amAd OiKTua 1) aKOMA KAl 0€ TUAPATA EKTETAMEVWV OIKTUWV OE
ouvouaoud pe pia ard Tig AAAeG peBOdOUG.
e 2g OikTua amaywynRg ota oroia anatteitat otabepr) TaxUuTnTaA PONG.
To KupLOTEPO TIAEOVEKTNUA TNG UEBOOOU eival 0 €UKOAOG TIPOCDIOPL-
OMOG TWV HEYEBWV TWV AEPAYWYWV EVW AVTIOTOLXA TO KUPLOTEPO ELOVE-
KTNua €ivat n SUCKOAIa EKAOYAG TWV TAXUTATWY AAAA Kal TNG SUCPEVEDTE-
PNG SLadPOUNG TOoU SIKTUOU.

2. MgBodoc uesiwonc taxutnrac

H uéBodog autn propei va e@apuocBei oe 6Aa Ta diktua Pocaywyng Kat
ETIOTPOPNG TOU agpa Ue dlakAadwoelg, aAAd mpoUrobETel TNV eurmelpia
TOU PEAETNTA.

3. MgBodoc orabspnc nrwong rieonc

H uéBodog autn propei va e@apuocBei oe 6Aa Ta diktua TPocaywyng Kat
EMIOTPOPNG TOU agpa. Katd tnv napandvw PeEBodo, To oUoTNUA TWV agPa-
YWYV UTIoAOYiCeTal KATA TPOTIO WOTE N AmWAEIA Tieong ava yovada pn-
KOUG va €ival gviaia ylia 6Ao 1o SIkTuo Twv agpaywywv. H pebodog autn
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TIPOCPEPETAL OE TIEPUTTWOELC CUMHETPIKAV dlaTAEewy, evw TIPEMEL va ON-
MEWWBEL OTL 0 OIKTUQ ME MIKPEG 1) MeYAAeG dladpoueg TiBevtal katd dla-

oTAuaTa pUBULOTIKA dlappayuata (dampers).

4. Mg6odoc¢ avdKTnong 1n¢ oTatiKknC 1ieonc

H péBodog avdktnong TnG OTATLKNG TiEONG XENOLOTIOLEITAL O HEYAAA Kal
acupueTpa diktua Kabwg kat oe dikTua uPnAwv TaxuTATWV. Eival mAnpé-
oTePN, TILO A&LOTIOTN AAAA SUCKOAOTEPN KAl EPAPUOLETAL OTNV TIEPITTTWON
OIKTUWV MEYAAOU MAKOUG Kal SIKTUWY AEPAYWYWYV UPNAQV MECEWV.

Mrwon mieong o€ euBUypappoug aspaywyouq opBoywvikAg SIATOMAG

2€ agePAYWYOUS 0pBOoYWVLKNG SLATOUNAG, TIOU ival KAl 0L ouvnBECTEPOL OTN
Olavour) TOU a€pa 0TOoUG KALMATILOUEVOUG XWPEOUG, 1 TITWOT) TIiEoNG UTTOAO-
yieTaL arnod tn oxéon:

2
N
bo=ip-5 P (12.5)

orou:

f : évag adlaoTatog ocuvTEAEOTNG TPIRNAG

L : To ufKog Toug agpaywyou (m)

D, : N 10oduvaun (wg mpog TV KUKAIKN) SIAUETPOG TOU AEPAYWYOU
n ortoia divetal and n oxeon: ch =2 aibb orou a,b eival Ta PAKN
TWV TIAEUPWV TOU agpaywyou.

V :n TaxutnTta pong Tou agpa (m/sec)

P : 1 TukvoTNTa Tou aépa (kg/m?3).
Mrwon mieong o€ oTEVWOEIG, SIEVUPUVOEIG, SIAKAABWOEIQ

Katdé tn por) Tou agpa YUECA OTOUG AgpAYWYOUS dNUIOUPYOUVTAL ATNTWAELEG
nieong. OL anwAeleg AUTEG oPeilovTal 0NV UMApEn TOTIKWY AVTIOTACEWV
(OLaKAQS(MOEWV TWV AEPAYWYWV YA aAAayr) TG porg TOU agpa, EAAOUA-
Twv 0dNynong Tou agpa oTnv mBuPnTA kateubuvon) kat divovtal and n
oxéon:
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Z=c(; v (12.6)

orou C €ivatl n TIUr) ToU avTiOTOLXOU CUVTEAEOT] TOTIKAG avTioTaong, N
oroia £xelL PoodLoPLOBE Pe TIELPAUATIKEG SLadIKAGIEG.

2TnV TEPIMTWOoN ToU UTIAPXOoUV SLIAKAAdMOELG, OTIOU UETABAAAETAL N TA-
XUTNTQ, TOTE N TN TOU TOTILKOU CUVTEAECTH avTiotaong rnpénet va Aaupa-
VEL avTioTolXeG TIMEG. AnAadn, OTIG TAXUTNTEG PONG TOU AEPA Vy, V,, Vg
TIPETIEL VA UMAPXOUV QVTIOTOLXEG TIMEG ;,y,C5.

270 2xAua 12.6 divovtal ol cuvteAeoTég avtiotaong () dlapopwv e-
E0pTNUATWY KATA TN pOo1 TOU agpa.
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Zxnua 12.6. ZuvreAeoteg avrioraong ¢, eEaptnudtwyv ouveeonsg

"'VwpiCovtag TO CUVTEAEOTH avTioTaong Twv eEaptnudatwy, sival duva-
TOG O UTTOAOYLIOMOG TNG TITWONG TIiEoNG TIoU opeiAeTal 0T CUVOECOAOYIa
AuUTOU UE TO JIKTUO TWV AEPAYWYWV.
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Aidgypappa 12.1 Aidypauua urmoAoytouou e nrwong rieong eubuypau-
UOU aywyoU KUKAIKNG dlaTtoung (otav gival katao
keuaougvog ano Aauapiva €=0.00015 m), o oroiog dlappeTal
aro agpa 20 °C.
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A Tov UMoAOYIOUO NG TITWONG TiEoNG 0 eUBUYpaApUo aEpaywyo Ku-
KAIKRG d1aTOpRAG (1] akdPa Kal opBoYwVIKNG dlaTtoung, apkel va Bewpndei
WG OLAUETPOG TOU aywyou n 160dUvaun SIGUETPOG AUTOU XPNOLJOoTIoLETAL
TO akO6AouBo dlaypapua:

Ektég and to napardvw dladypauua, eival arnapaitntog Kat o mpoodlo-
PLOUOG TOU OUVTEAEOTRH TPIBAG OTOUG agpaywyouq. Autog divetal arod To
diaypappa Moody, av sival yvwoTtog o apiBuég Reynolds.

O apBuog Reynolds divetal artd Tov TUTIO:

Re — PEV (12.3)

OTIoU: P: N MUKVOTNTA TOU peUaToU og (kg/md)
D: n dldpeTpog Tou aywyou (0e 0pBOYWVIKAG SATOUAG aywyod Xpn-
OloTIoloUE TNV LoOdUVAUN OLAUETPO)
V: n taxutnta Tou peucTtou YEca oTov aywyo oe (m/s)
M: O OUVTEAEOTNG CUVEKTIKOTNTAG TOU peucTou o€ (UPa s)
(Aivetar aré Tov MNivaka 12.1).

Tivakag 12.1 ZuveKkTIKOTNTA KAl MTUKVOTNTA TOU Agpa
O€ aTUOOPAIPIKN TTieon

OEPMOKPAZIA AEPA | ZYNEKTIKOTHTA M MYKNOTHTA p

() (WPas) (Kg/mg)
-10 16.768 13414

0 17.238 1.2922

10 17.708 1.2467

20 18.178 1.2041

30 18.648 1.1644

40 19.118 11272
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o Mapadeiyya umoAoyicpou

Na uroAoyloTel n MTWOoN Tieong Kal 0 CUVTEAEOTNAG TPIRNG 0 eUBUYPAUUO
aywyo (tpaxutntag £€=0.00015) KukAkAG datoung 400 mm kat punkoug 20
m, OTav HECA O AUTOV peel aépag Bepuokpaociag 20 °C kal TaxutnTag
7 m/s.

Aaupavovtag undyn TIC TWES Tou lMivaka 12.1 €xoupe OTL yia Tov aépa
Bepuokpaciag 20 °C p=18,178 mPa s kat p=1,2041 kg/m3. OnoTe, 0 API6-
MOG Reynolds eival:

1,204 x0,4x7
Re=18,—178 = 185450

H oxeTikni TpaxutnTa Tou aywyou Ba eivat £/D=0,00015/0,4= 0,000375
Emouévwg, arno 1o dibdypaupa Moody naipvoupe 61t: f=0,0187
AnAadn, n rtwon rieong otov agpaywyo uAkoug 20 m eivat:

2

%V? 0200187 x 20 x 49 1 2041 = 2758 Pa

Bp =1 04 2
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270 KeQAAalo autod meplypafape TUTIKEG OlATAEEIG SlAVOUNG Kal arayw-
YAGQ TOU agpa o€ KAPATICOUEVO XWPO KABWES Kal TOV TPOTIO TIPOCOLOPLONOU
NG MoocOTNTAG KAl KATAOTAONG TOU a€pa o€ KABE onueio evog OIKTUOU KAL-
MaTtiopou. N'vwpioape ta Baoika egaptnuata evog SIKTUOU SLAVOUARG agpa
Kal SlaToTOWOoAE T CUVEICPOPA KABeVOS armd auTd OTnV eykatdotaon
KAlLATIOHOU. TEAOG, TiEpLYPAPNKE N HLEBOdOAOYIA TIPOCSLOPIOUOU TNG MeE-
TABOANG TNG Tieong Tou agpa oe £va JIKTUO agpaywywv Kat 0 pOAog ou
auto To PEYEBOG Tailel WG TPOG TIG CUVOAKESG TOU XWPOU Kal To oucTnua
KALLOTIOMOU.

AvapepBnKape og TUMIKA UAIKA Kal OLATOPEG AEPAYWYWY KAl OTA OXETIKA
eEaptAuata ouvoeong Twv eUBUYPAUUWY TUNUATWY TOUG, SlapOpwV OlaUE-
TPWV KaBwG Kal oe e€aptiuata kat dlatd&elq pubuiong Tng Porg Tou agpa.
Emiong, mapouctdotnkayv TUTOL OTOMIWY KAl AVEULOTHPWV dLAVOUNG agpa.

EPQTHZEIZ - APAXTHPIOTHTEZ

1. Na uroAoyloBei n rTwon rieong o€ evav euBuypaupuo aywyo opboyw-
VIKAG dlatoung 300X400 m?2 kat pikoug 10 m and Aagapiva, oTov o-
roio peeL agpag Beppokpaciag 30 °C pe TaxutnTa 6 M/S.

2. Na uroAoyloBei n Twon mieong oe évav euBuypaupo aywyod opboyw-
VIKAG dlatoung 400X600 m? kat pikoug 20 m ard Aauapiva, oTov o-
roio peeL agpag Beppokpaciag 20 °C pe TaxutnTa 7 m/s.

3. Na urtoAoyloBei n rtwon 1ieong o TPELG eUBUYPAUUOUG aywyoug op-
BoYWVIKAC SlaTtoung 300X400 m2 Kat pAkouc 10 m o kaBévag, and Aa-
Mapiva, oToug oroioug péel agpag Bepuokpaoiag 20 °C pe Taxutnta 6
m/s.
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Méoeg pEBodOL UTIOAOYLONOU AEPAYWYWDV UTIAPXOUV;

Mowa eival n akpBéotepn LEBODOG UTTOAOYIOUOU TWV AEPAYWYWDV;

Méoa €idn aveloTpwy UMAPYXOUV Kal TIOLo arod auTtd xpnolJoroleital
euplTATA YIA TOV UTIOAOYIOUO TWV AEPAYWYWDV;

. Meprypayte peplk@ Bacika €idn aepaywywv, eEaptnUaTwyV cuvoeong

Kal OTOMiwV dlavoung agpa.
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[TAPAPTHMA 1

KepaAaio 2

(Mapaypagpog 2.6)

[Ma va emtuxoupe YUEN agalpouue BepudTNTA Ao TO XWPEO TIOU embu-
Mouue va YuEoupe. Auto yiveTal, OTIG CUVABEIS EPAPUOYEG, UE TN Bonbela
Tou oTolxeiou atporoinong (e€atuotn). ©€Aoupe 1 por) BepudtnTag arno
WPO TIPOG TO WUKTIKO PEUCTO, TO OToio Tepva peoa anod
Lxelou atporoinong, va givatr 6060 to duvato Peya-
£TEL VA OUOKOAgUETAL ArO TO UALKO Tou e€a-
Bupoue HeYAAn por BepudtnTag arod
UTOQ eival o Adyog yla Tov ortoio ol
Al TOU CUMTTUKVWTY] €X0OUV PeYa-
pewpeva mireplyla (LEAETNOE
Ea auTo). AvtiBeTa, o Yuyo-
EPMOKPACIia Tou TeTUXAl-
auTo, Ta TolwuaTa Yu-
L ®OTE va eival n pon
BepuodTnTag Ao 1o EEWTEPIKO TEPIBAAAOV TIPOG TOV PUXOUEVO XWPO 600
TO duvaTo UKPOTEPN.

AMaVTAOTE PLETA AMO AUTO KAl OTO TIAPAKATW EPWTNMA : TO MAAOTIKO &l-
val KatTAAANAo UAIKO yia TIG OWANVWOELG EVOG OTOLXEIOU ATUOTIOMNONG ;




366 WY=ZH - KAIMATIZMOZ

(Mapaypagog 2.6, TxAua 2.7)

270 Teipapa nou reptypdyape dev eixape petagopd Bepudtntag. Asv on-
Hloupynenkav dnAadr peuuata péoca otn uala tou uypou. O Adyog eival
OTL Beppavape Ta UPNAOTEPA OTPWHATA TOU VEPOU TIOU €ylvav akoun “e-
AappUTePA” Kal CUVEXIOAV va TIapapévouv PnAd. ETtol, o uévog Tpormog ue
TOV OTT0i0 HETAOOONKE 1 BePUOTNTA HECA OTO VEPO TOU CWANvA NTav e
aywyn, n oroia Ouwg eival TIOAU UIKPY Yia TO vepd. XapakTnploTIKA ava-
PEPOUPE OTL N EIOLKY BEPLLKY AYwYLLOTNTA TOU VEPOU oToug 20°C eival te-
pirmou 0,8 W/ m K, evw Tou aépa otoug 20°C kat og tiieon 1atm eival nepi-
rou 0,12 W/ m K. ZuykpivovTtag TIG TIHEG AUTEG PE TIG TILEG ELBIKNG BepL-
KAQ aywyluotnTag dlapopwyv cwudtwy mou divovtal otov lMivaka 2 tou
MapaptAuaTog 2 , SlaToTWVEL KAVeig OTL N METAdooN BepUdTNTAG HE AYW-
YR apopd oTnv mpa&n pévo Ta oTEPEA ocwparta.

(EpwTnon 1)

Mpogpavwg ta epebiouata dlapépouv : alobavopaoTe “Tiio {eoth” TNV EUAL-
VN MOAUBOBNKN arod TO PAPUAPEO. Znuaivel autd nwg 1 EUALVN LOAUBOBNAKN
exel YnAoTepn Bepuokpaaoia ; Ta duo cwuata Bpickovtal oTov idlo XWpo.
KaBéva and autda Bpioketal oe BePUIKA LOOPPOTIA HE TOV TIEPIRBAAAOVTA
XWpPo. Oa €xouv dnAadn tnv dla Bepuokpacia e To XWpPo, dpa Kat petagu
Toug (BAEme TNV mMapdypado 2.5 kat 1o oxnua 2.3 oto dlo kKePAAalo). Av
OUwG Exouv TNV [dla Bepuokpaoia Tt eival auto Mou aloBavouaoTe EUEIG ;
lMari dtapepouv ta epebiouata ; Eival pavepd 6Tl autd oy alcBavenkaue
oev e&apTdTal povo and tn Bepuokpacia Twv dU0 CWUATWV. ATO TOLOUG
AAAoug TapdayovTteg €EApTATAL ; 2TO £PWTNUA TIOU TIEPLYPAYAUE, EXOUUE
petadoon BepudTNTAg Ao TO XEPL PAG TIPOG TO UAPUAPO KAl TNV EUALVN
HoAuBoBnkn avtiotolxa. Auté mou aicBavopaocTe €ival To m6Go ypRyopd
yiveTal aut n HeT@doon BeppdéTnTag. AUTO €€aptdatal Katl arnod tn dlagopd
Bepuokpaciag avaueoa oTo CWUA HAg KAl T avTikeiyeva (rmou otnyv nepi-
TWOoM hag sival idla) aAAd kat and dAAoug napdyovteg, 6mnwg To ndéoo eu-
KOAQ petadidetal n BepudTNTA 0TA OUO CWHPATA TIOU AKOUMTIAPE, OnAadn)
O0Tn BePLKY) TOUG aywyludTnTa. 2 autd To TeAeutaio dapépouv Ta duUo a-
VTIKE(HEVA KAl OXL 0Tn BepuoKkpacia.
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(EpwTnon 2)

O udpdpyupog erAEyeTal yia TIOAAOUG AOyoug. Ol emouevol gival iowg e-
plkoi ard auTtoug TTIoU OKEPBNKATE :

eival KaAog aywyog tng BepponTag, onote pBAvel ypriyopa otn
BepUOKPACIia TOU OCWPATOG UE TO OTI0I0 EPXETAL OE ETAPT).

EXEL TIOAU PEYANO CUVTEAEOTY] KUBIKNG OLAOTOANG. AUTO onuaivel
OTL KAl YA UKPEG AUENOEIG TNG BepUOKPATiag eival eNPavng n
OlAOTOAN TOU.

n eAelBepn emPAveLd ToU SlakpiveTal capwg.
o€ JlaBpPEXEL TO YUQAL

Bpioketal og uypr HopPr O HEYAAO PACUA BEPUOKPACIOV TIOU
KQAUTTTOUV TIG OUVNBLIOUEVEG EPAPUOYEG (OTEPEOTIOLEITAL OTOUG -
38,9°C kau Bpacel otoug 356,9°C).

(EpwTnon 4)

‘ONOG O UNXAVIOPOG Mag TETolag avtAiag eival otnv emeavela tTou £0a-
@oug (OnA. dev undpxouv rrepulyla e XaunAOTeEPO onueio and tnv empa-
VELO TOU £8APOUG). 2~ €va TETOLO oUCTNUA, N AVTAIa agalpei Tov aépa aro
TO CWARVA avappoPnong dnUIoUPYLVTAG KeEVO. AG SoUUE TO OXAA TIOU a-
KOAOUBEI :

(\ 2wAnvacg katabAwyng

Eme@avela edapoug

2wAnvag
avappopnong

A

2710 onueio 1, Mdvw oTnv erPAvela Tou VePOU, ACKETAL ATHOCYPALPLKN
niieon. 210 onueio 2, AOyw NG dnuoupyiag Kevou O0TO CWANVA avappoPn-
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ong, n tieon eival pikpéTEPN amd TNV atuooPalplk. AOyw g dlapopdq
rieong YeTAEU Twv onueiwv 1 Kal 2 €Xoupe por) vepoU UECA OTO CWANVva.
KaBwg 6pwg 1o vepd avefaivel péoa oto owAnva avappdpnong, n mieon
OTO onueio 2 peyaAwvel, yiati aokeital ekel Kat n udpooTatiky tieon (A6-
YW TNG OTNANG TOU vEPOU).

(_\ 2wAnvacg katabAwng

Eme@avela edapoug

2wAnvacg
avappopnong

A

Av 0 ocwAnvag eival apkeTd Heyalog Kal To vepd avepel apketd péoa
OTO CWANvVa avappoPnong, ToTe o€ £va OPLOUEVO onueio, TTou Ba To TPOo-
dlopioete o€ Alyo, 1o vepd otaupatd. MNavw arod tn oTHAN vepou €xel agalt-
pebel 0 aépag, erukpatel OnNAAdT) ardAUTO KEVO. ZTO ONHUEIO EKEIVO N USPO-
OTATIKA TTieon 0TO onyeio 2 1I00UTAI UE TV ATHOCPAIPIKA OTO onpeio 1.

Ag Bewpnriooupe TNV ATHOOQALPLKY) Tlieon oTo onueio 1 ion ue 1atm. To
TIPORANUA Pag £XEL AON LETAOXNMATIOTEL OTO €ENQ : va UTIOAOYIOOULE TIOLO
UPog 0THANG vePOU aokel miieon (on pe Wa euolkn atpdéoeapa (BA. oxeTL-
KN epappoyn otnv Mapaypago 2.7). Autd Ba sival kat To peyloto Babog a-
1od TO oroio uropei va avtAnoel vepd pia tétola avtAiia. Ma avtAia, oav
auTr Tou Teplypdyaue, e Pmopei va avrAnoel vepd amd peyaAutepo 6a-
00g, 660 ueydaAn Kai va givai n 160G ThG.
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KepdaAaio 3

(Mapaypagog 3.2.1) Ag ypayouue dU0O QOPEG, yia TNy Karaotaon 1 kat
yla tnv kataotaon 2, T 2xeon (3.1). Exouue :

Katdotaon 1 : P, xV,=mxRxT,
Katdotaon 2 : P,xV,=mxRxT,

AlalpwvTag Kata PEAN TIG U0 TIapATAvw OXEOELS Kal AaupBAavovtag u-
noyn ot V,=V,, maipvoupe tn oxeon mou (ntdue.

(Mapaypagog 3.2.2) Ag Eekivrioouue YPAPOVTAG TN YVWOTN HAG ZXEOM
(2.16) yia tnv evBaAria, otnv KaT@oTaon 2 Kat Tnv kataotaon 1 :
H,= U, + PV,
H.=U, + PV,
AQalpvTag TIG TIAPANAvVW OXEOELG, KATA UEAT, BPiOKOUE :
Hy-H, = (U,-U,) + P(V,-V,) 0 AH=AU+P(V,-V,).

Bpeite ano to Aldypauua 3.3 Tt QVTIPOOWTEUEL TO YIvouevo P(V, - V) kat
ouvexioTe UEXPL Va KaTaAREeTe 0T {nToUuEevn oxEon, OnA. Q = AH.

(EpwTtnon 6)

Av Egkivroate epapuolovTtag Tn oxEon

v,

T1

L, VY,
Eexaoate OWG MWG AUT LOXUEL YA LOOBAUTTN HETABOATY. Eival Opwg 106-
BALTTTN N LETABOAT OTO TIAPAdELYUA UAG ; ‘Oco To YnAd TdeL TO UMAAOVL,
TOOO TIO UIKPEY YiveETAl N ATHOOQAIPLKY Tiieon Kal ag unv Eexvaue nwg 1o
MTTAAOGVL Uag eival AaoTIXEVIO.

OewpnoTte OTL TO VYOG TIOU £PTACE TO PIAAOVL ival 120m kat cuvexi-
oTe aflornolwvtag TNV akodAoubn mAnpogopia : H atuooealplkn rison e-
Aartwvetal kata 1mm Hg riepirou, kaBs 10 m rrou avePBaivouue. Tnv tiieon
oTnV EMPpavela Tou edagoug Bewpnote T 1 atm.



370 Wy=H - KAIMATIEMOZ
(EpwTnon 8)

2KePOEITE OTL 0 AEPAG CUUTIEPLPEPETAL OaV TEAELO aEpLo. [N'a Ta TEAELA ag-
pla OPWG, Ta UEYEDN Tieon, OYKog, nala, Bepuokpaacia, cuvdoEovTal HETAEU
TOoUug e N 2xéon (3.1). MpayTte TN yia TNV apxIKn KAl TNV TeAIKA KatdoTa-
on, JlaIPEOTE KATA HEAN Kal EEETAOTE AV OL APIBUNTIKEG TIMEG TTOU dOBNKav
EMOANBEUOUV TN OXEON TIOU TIPOKUTITEL.

KepdaAaio 4
(EpwTtnon 10)

Ano 10 onueio A €wg To onueio B €xoupue mtwon mieong Tou peuoToU VM
n Bepuokpacia Tou Tapapével otabepr). 2to onueio B eupavidovral ot
MPWTES PUOAAIdES aTpoUu. AuTO onuaivel wg To peuoTo BpiokeTal o (eu-
YapL TV Tieong-Beppokpaciag atporoinong. H mieor) tou Ba eival n mie-
on atuoroinong mou avTiotolxei otn Beppokpacia Twv 25 °C yla 1o PUKTL-
KO nEoo R134a. Ao 1o OXETIKO Ttivaka tou MNMapapTtAnaTtog 2 Bpiokoupe O-
TL n riieon autn eival 666 kPa.

KepdaAaio 5
(Mapaypagog 5.4)

2uureplAdBete oTov MPORANUATIONS OAG Kal TIG £EAG TIAPAUETPOUG :

e Eival A@Bog va Bewpoupe ioeg ™ AavBdvouoa BepudTnTA ATHO-
rnoinong kat ™ Aaveavouca BepudTnTa CUPTIUKVWONG, OTav Ta
pawvoueva auta ocupBaivouv KATw arod SIAPOPETIKEG CUVONKEG
Bepuokpaciag kat Tieong.

e AmoppwPn BepudTNTAG TIPOG TO TIEPIBAAAOV Ot YiveTal uévo Kata
TN CUMTUKVWOTN TOU QTUOU AAAG Kal katd tTnv Yu&n Ttou urepbep-
HOU aTHOU OTO CUUMUKVWTY (TUARA AB, 2xnua 4.3) YExpL va yivel
ENpog kopeopevog. Emiong, anodppwdn BepudtnTag yivetal kat Ka-
TA TNV UNOWUEN CUUMUKVOUATOG PECO OTO CUUTIUKVWTY (TUrUa
A, ZxHua 4.3).
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e H agpapoupevn BepudTNTA, Ava kg YUKTIKOU HECOU, Ao ToV Yu-
XOMEVO XWPO, KATA TNV aTuorioinon, dev eival ion ye ™ Aaved-
vouoa BeppoTnTa atuoroinong. Ouunbeite OTL éva PEPOG TOU
pPEUOTOU €XEL aTuoTionBei NdN, TPV UMEL OTO OTOLXEIO ATUOTIONM-
ong, apalpwvtac BepuodTnTa OXL A0 TOV PUXOUEVO XWEO, AANG
aroé ™ pada Tou uypoU PUKTIKOU JETOU.

'OAeC aUTEG TIG OKEYELS Ba TIG doupe “CwypadlopéEve]” KATA TNV Artel-
KOVION TOU YPUKTIKOU KUKAOU og dlaypapua p-h (oto B Mépog Tou BiBAiou).
Ekel n arnoppopduevn BepudInTa, 0 KABe KUKAO, Taplotavetal, onwg Ba
Ooue, He €va eubBUYPAUUO TUAMA KAl N ArtoppUTTOMEVn BepudTnTa PE £va
AAAO €UBUYPAUUO TUNMA LEYAAUTEPOU UIKOUG.

(Epwtnon 8)

H peBodog autr) Bewpeital KaAr, meTuxaivel eE0IKOVOUNON EVEPYELQG KAl
Xpnouuornoleital moAU ouxva otnv pd&n. Av oag mpoBAnuatifel To yeyo-
vOG OTL TO PeUOTO YuxeTal and tov urnepBepuo atpo (iowg edw oL AEEelg
“eEaraTouv’), oke@Beite oe TOla BeppoKkpacia BpiokeTal TO UMOYUKTO U-
YPd €E6O0U and TO CUUMUKVWTA KAl o€ Tola Beppokpacia Bpioketal o u-
nEPBePPOG aTHoOG €€6O0U amd Tov aTtuorointr. MeAethoTe, yia mapddely-
Ma, TOV TIVOKA UE TA BEPUOBUVAULIKA XAPAKTNELOTIKA TOU WUKTIKOU PECOU
R22. Mriopouue va €xoupue utEpBepo atud tou R22 Bepuokpaciaq T.x.
—15°C kat unéYukto uypd Tou R22 Bepuokpaciag 20 °C. BéBawa, otnyv Tie-
pirmtwon nou €xouue TV idla tiieon, ACPAADG O UTIEPBEPUOG ATUOG UIAG
ouciag exel uPnAoTepn Bepuokpaoia arod To UTIOYUKTO UYPO. TNV YUKTIK)
€YKATAoTaon OUwG, TO UMTOYUKTO peuoTd £€6O0U arod TO CUMIUKVWTY Bpi-
OKeTAL OTNV MAEUPA UYPNANG Ttieong, eV 0 UMEPBEPPOG aTUOg EO6OOU anod
TOV ATHOTIONT OTNV TTAEUPA XAUNAAG Tieong.

KepaAaio 6

(§6.3.1)

Ta MAEOVEKTAUATA TWV ATPOTIONTWY £EAvVAYKACUEVNG KUKAOPOpPIag aépa
eival Ta €ENG :
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Mriopoupe va TOMOBETHOOUUE ATUOTIONTH KPOTEPNG ETULPAVEL-
ag au€avovtag avTiotolxa 1o mood Tou OlEpXOUEVOU agpa. Me
ToVv TPOTO auTO KEPBICOUUE XWPO TIOU £ival ONUAVTIKOG TIAPAYo-
VTAG O€ TIOAAEG TIEPITTWOELG.

Mropoupe va auEouelOvoule TO TIOCO Tou OlepXOUEVOU agpa
(pubuiCovtag avtioTolxa KaL Tnv anoédocorn ToU ATUOTOMmTr) UE N
PUBULON TWV OTPOPWV TOU AVEULOTHPA.

Mag divetal n duvaToTnTa VA TOTIOOETACOUE TOV ATHOTIOWNTH Kal
oe AAAa onueia, eKTOG TNG OPOPNG, OMwe oTo Yuyeio-Pitpiva Tou
OXTMATOG TTOU OKOAOUBEL.

Atuorointg ‘

Ta PELOVEKTAUATA TWV ATUOTIOMNTOV £EAVAYKACUEVNG KUKAOPOPIaG Eva-
VTL TWV ATUOTIOMTWV PUOLKNG KUKAOPOPIAG ival Ta eENG :

‘Exouv HeyaAUTEPO KOOTOG TIAPAYWYNG.

Exouv peyaAutepo KOOTOG Asttoupyiag Adyw NG NAEKTPLKAG &-
VEPYELAQ TTIOU dartavdaTtal yla tn Aeltoupyia Tou aveplotnpa.
Anputoupyouv 86pufo.

Apuypaivouv (§npaivouv) o eUKOAQ TNV aTuoOoPAlpa OE OXEON
ME TOUGQ ATUOTIOINTEG PUOIKAG KUKAOPOpPIag, Tipdyua Tou TIPETEL
va Aaupavetat coBapd unoyn otav Ta pog YUugn npotovta anat-
TOUV UYNAR OXETLKY) Uypaoia yla Tn cuvTrpenor| Toug.
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EpwTtnon 8

Aev Ba propouce va avaypdPeTal pia Kat povo Tiun. H anddoon Tou atuo-
rnowintr e€aptdtal arod 1o UAIKO KATAOKEUNG, TNV ETILPAVELQ CUVAAAAYAG UE
TO TIEPIBAAAOV KAl AAAA KATAOKEUAOTIKA XAPAKTNPLOTIKA, AAAA uttdpXouv
Kat dAAol TiapdyovTeg ou KaBopilouv Tnv anddoor| Tou. H diapopa Bep-
Hokpaciag aTgormoinong armoé Tn Bepuokpacia Tou PuxXOUEVOU XWPOU gival
£€vag apdyovTtag Mmou CUPPBAAAEL ONUAVTIKA OoTnv arnodoon dev eival yvw-
OTOG UE akpifela ek TWV TIPOTEPWYV. TEAOG N artddoon eival SLaPoPETLKY a-
vAAoya He TO av TIPOKELTAL YA ATHOTIONTA PUOIKNAG 1 €€AVAYKACUEVNG KU-
KAopopiag. 2Tn deuTepn TEPIMTWon TNV anddoon ernpeedlouv Kal Ta A€l-
TOUPYIKA XAPAKTNPIOTIKA TOU avepioTApa (T.X. ApBuog OTpopmy) Ta O-
roia dev yvwpiouue aro mpLv.

EpwTtnon 14

OL 1o onpavTikoi TPOToL eival Ol TIAPAKATW :
o Eloaywyn uypaciag otnv £ykataoTtaon KAta TNV KATaoKeur TnG.
e EANMC apUypavon Tou E0WTEPLIKOU TWV CUCKEUMV.

e Alappon OTO TUNUA TNG XAUNANG TTAEUPAG, OTAv N Tiieon ATUOTION-
nong eivat xaunAotepn arod TNV atpooPalpikr). TOTe €Xouue €l-
oaywyn agpa oto KUKAwA, 0 Oroiog MePLEXEL KAl uypaacia.

e [apaywyn atuou amd Xnuikr OlaoTaon Tou YUKTIKOU peuoTou
Kat Tou Aadlou.

e AlGOTIOON TNG KUTTAPIVNG, N OTIoia XPNOLUOTIOLEITAL WG HOVWTIKO
OTOV NAEKTPOKIVNTAPA.

o 'Yrap&n uypaciag oTto YUKTIKO peuoTO 1 oTo AAdL Airavong mpLv
aroé TNV TOTI0BETNOT TOUG OTO KUKAWUA.

BAEmoupe OTL eival APKETES OL ALTIEG TIOU UIMTOPOUV VA 0dNYROOUV OTNV
eloaywyn uypaociag oe €va YPUKTIKO KUKAwMa. ' autd oe kdBe epyaocia e-
MEUPRAoNG 0TO KUKAwA TIpoBAETETAL TTAVTOTE, OTaV diveTal n duvatotnTa,
n €€0€pwon Tou CUOTAUATOG, N AMOUAKPUVON OnNAadn Tou agpa arod 1o KU-
KAwua. Eival éva arod ta ouvnbiopéva Bripata oTIC EpYAoTNPLAKES QOK-
oelg 1ou Ba kdvete 0TO PABNnua Eykaraotrdoels Yuéng.
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KepdaAaio 7
(§7.4)

‘Evag Adyog eival 6Tt 0 PUKTIKOG KUKAOG TnG dldtagng nou eEetdoaue dev
nephaupBavel undPuén CUUNMUKVOUATOG. AUTO, OTIWG AvaAUBNKE OTO Keiue-
VO Alyo TIplv TeBel TO €pWTNUA, €XEL DUCHEVEIC EMUTTWOELC OTNV EYKATA-
otaon and evepyelakn aroyn. O Kup16TEPOg 6HWg Adyog cival OTL n dld-
Ta&n auth KaAeital va KaAuyel ueyain Osppokpaociakn diagopd avapeoa
0Tn BePUOKPACia CUUNUKVWONG Kal Tn Bepuokpacia atuorioinong. MeAe-
TWVTAG TOV KUKAO TIAvw OTo dldypappa p-h, BAérnoupe OTL n Bepuokpacia
atporoinong eivat — 28 °C kat n Beppokpacia cuurukvwong 41,5 °C. H
Bepuokpacolakr) dlapopd eival 69,5 °C. 3e pa Tétola YUKTIKN dLaTagn dev
prtopoupe va teplpévoupe peyaio COP. (GuunBeite ta mepl ouvteAeoTr
OUUTEPLPOPAG WUKTIKOU KUKAOU Tou avartu§aue oto KepdAato 5 (§ 5.5).
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[TAPAPTHMA 2

MINAKAZ 1
Tipég Tou R Tng Zxéong (3.1)

Agpio

Aépag

AlwTto

Apyo

QEuyovo

Y3poyovo

R (3 /kg K)

287

297

208

260

4125

MINAKAX 2
EPMIKAG AYWYINOTNTAG Kk J1apOpwWV UAIKQOV
YAIKO Eidikii Oeppikn Aywyipdtnta k (W / m K)
XaAkoc epnopiou 348
Aloupivio 228
Zidnpoc kabapoc 73
Mapuapo 29
Tuahi 1,16
ZUAo 0,17
DehhdC 0,06
MovwTikd (MohuoupaiBavio, Mohugrepivi) Ano 0,029 éwg 0,035

2TOUG OUO TIVOKEG UE OXEOELG UETATPOMNG HOVASWY TIOU OKOAOU-
Bouv, n povada tou S.I. Bpioketal e Eyxpwuo GOvTo. Ot Tivakeg XPNOoLUo-
molouvTal UE ToV idlo TPOTo, OMWG O Tivakag Ke HovAdEQ Tieong TNG Tapa-
ypagpou 2.7.

375
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Movadeg evépyelag, OspuéTNTAG KAl £pyOU

MINAKAZ 3

kpm |  hkeal | Btu kWh
1 | 0102 | 239107 | 946107 | 2,77-107 |
~ kpm 9,81 | 1 234-107 | 83-10" 1,72:10° |
keal 4,186:10° 427 1 | 3,98 1.16-10
Btu 1055 e 0252 | 1 293107
. kwh 3,6 10F 3.67-10° | 860 | 3412 1
MINAKAZ 4
Movadeg 10x00¢
PS |  kesl/h Btu/h RT
1 | 1,36:10" | 0,860 341 | 2,85:10" |
PS | 7355 T 633 2513 0,209
| keal/h 1161 | 1,58:107 | L 3968 | 33107 |
Btu/h 0,293 398107 0,252 1 8,33-10°
RT | 510 4,78 024 12000 1
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MINAKAZ 5
OepUOdUVANIKA XAPAKTNPIOTIKA TOU YUKTIKOU pécou R22

Mieon GyKog MukvoTnTa EvBaAnia Evrporia
Ocppok kcal/kg keal/{kg)(K}

YypoU [ATpol|Yypdl [ATpos [YypoUlAavBav.|Atpou|Yypol|ATtpol

°C  lkg/em?} I/kg [m3/kg|kg/m3| kgl

V¢ vy v | Iy hy hg hg ¢ Sy

- 30 16669 | 0.7245 0.1359 13803 | 73811 | 91907 54254 | 1a6161 | 096887 | 119190
—29 1.7386 | 0.7261 0.1306 13773 § 76578 | 92167 sa100 |1e6.267 | 096903 [ 1915
—28 18126 |o0.7277 0.1256 13742 | 79638 | 9428 53944 | 146372 | 0097089 [ 1.19103
-27 18890 | 0.7203 0.1208 13712 | geore3 | 92689 53788 | 146.477 | 097205 | 1.19056
—2 19679 | 07308 0.1162 13682 | 86044 | 92,951 53630 | 146581 097311 1.19009
—25 20493 [0.7325 01118 13651 | 89394 | 93.214 53.471 146685 | 097416 | 118963
—24 21333 {07342 0.1077 13621 | 92846 | 93477 53.311 146788 | oe7522 ] 1.18918
23 22200 | 07358 0.1037 13590 { 9.6400 § 93.741 53150 | 1ae.801 | 097627 1.18873
-22 23094 | 07378 0.0999 1.3559 | 10.0080 | 94006 52087 |146903 | 097732 | 118829
-2t 24015 | 0.7302 0.0963 13528 | 10.3827 | 94.271 52826 147005 | oorae | 108785
—20 24964 [ 0.7409 0.0928 1.3497 | 10.7704 | 94537 52659 | 147196 | o0.97901 1.18742
—19 25042} 07426 0.0895 3.3466 | 11.1603 | 94.804 52493 147296 | 098046 | 1.t8699
—18 26949 [ 0.7443 0.0864 1.3435 | 115797 | 9507 52325 [147.306 | 098150 | 118657
—17 27986 | 0.7461 00833 13403 | 12,0018 | 95339 52157  [1474e5 | oos2sa | 118615
—16 29053 | 0.7478 0.0804 13372 | 12.4357 | 955608 51987 |147.504 | oo9sass | 1.18s7¢
-15 30152 | 0.749¢ 00776 13340 | 12.8819 | 05877 51815 147602 | ossas2 | 118533
—1a 31281 | 07514 00750 13308 | 13.3400 | 96147 51643 |147.790 | 098565 | 118492
—13 3.2443 | 07532 0.0724 1.3276 | 138117 | 96418 51469 | 147.886 | 098669 | 118352
—12 33638 | 07550 0.0700 13244 | 14.2058 | 96689 51204 147983 | oosr2 | 108413
-1 34865 | 0.7560 0.0676 13212 | 147932 | 96.961 51117 | 148078 | oossrs | 19837¢
—10 36127 | 07587 0.0653 13180 | 153040 | 97.234 5093 | 148173 | ogse7s | 118335
-9 37423 | 0.7606 0.0632 13147 | 158286 | 97507 50760 | 148267 | 0.99081 18267
-8 38754 | 07625 0.0611 13115 | 163671 | 97.781 50579 | 148361 | og918s 1.18250
=7 40121 | 07644 0.0591 13082 | 16.9200 | 98.056 50397 148453 | o.cuese | 118221
-6 41524 | 07663 00572 13049 | 17.487¢ | 08332 50214 |148546 | o.9ease | 118184
—s 42964 | 07683 0.0553 1.3016 | 18.0697 | 98.608 50029 |148637 | 099401 1.18147
- 44441 | 0.7703 0.0536 12983 | 186671 | 98885 49842 | 148728 | 099593 | timin
-3 45957 | 0.7722 00519 12049 | 19.2800 | 99163 49655 | 148.817 | 099695 1.18075
-2 41511 | 07702 0.0502 1.2916 | 19.9087 | 99.4a1 49.465 | 148007 | om9797 | 1.18030
-1 49104 | 07763 0.0487 12882 | 205535 | 99720 49275 | 148995 | 099898 | 1.18004
o 50738 | 07783 0.0471 12848 | 21.2147 | 100.000 49083 |14.083 | 100000 | 117968
1 52412 | 0.7808 0.0457 12814 | 218927 | 100281 48889 [149.169 | 1.00101 117934
H 54127 | 0.7825 0.0443 12180 | 225877 | 100562 48694 | 149255 | 1.00203 [ 1.17899
3 55884 | 0.7846 00429, 1.2746 | 233002 | 100.884 48497 | 149341 1.00304 1.17865
4 5.7684 0.7857 0.0416 12711 24 0305 101.126 48.298 149.425 1.00405 1.17831
5 59527 | 07889 0.0404 1.2676 | 24 7788 | 101410 48098 [ 1e0508 | 100506 | 117797
6 61413 0.7910 0.0351 1.2642 25.5457 10G1.694 47 897 149591 1.00606 117764
7 63344 | 07932 0.0380 1.2606 | 263315 [ 101.979 a7694 | 149673 | 100707 | va7Im
8 65320 | 07955 0.0369 12571 | 27.1366 | 102.265 47480 | 149754 | 100807 | 1.17608
9 67342 | 07977 0.0358 12536 | 27.9613 | 20255t 47282 | 149834 | 100008 [ 117665
0 6916 | 08000 00347 12500 | 28 8061 | 102838 ardia l1agorz | 10008 | 147633
11 71528 ¢ 8023 00337 12464 | 296714 | 103127 46.864 149.991 101108 117601
12 73687 | 08046 0.0327 12428 L auss76 | 103416 46653 | 150.068 | 1.01208 | 117569
3 75898 | 0mo70 00318 12392 | 314651 | 103 705 46439 | 150145 | 101308 | 1.17537
1 78158 | 08094 0.0309 12355 | 32.39a5 | 103 996 46.224 150220 | 101408 | 117505
15 sos6e | 08118 00300 12319 | 333461 | 108.287 46007 150208 | 101508 | 117474
16 82828 | 08142 00291 12287 | 343204 | 104579 45788 | 150367 | 101607 | 117442
7 £5239 | 08167 0.0283 12245 1 353180 | 104872 45568 | 150440 | 101707 [ 147411
18 87701 | 08192 0.0275 12207 | 36.3302 | 105 166 45345 | 15051 1.01806 | 117380
19 a021€ | 08217 00267 12170 | 373848 | 105 46C 4120 | 150581 101906 [ 147350
20 92784 | 08243 0.0260 12132 f 354552 | 105 756 44,894 150.650 | 102005 | 117319
2 95406 ] 0.8269 00253 12094 | 395508 | 106.052 44665 |1s0.7i8 | 102104 | 117288
22 9.8082 | 0.8205 0.0246 1.2055 | su6724 | 106.350 40435 |1s0785 | t02203| 107258
23 10081 | 08322 00239 12017 | 418204 | 106 648 sa202  |iseoso | 102302 | 147228
24 10360 | 08349 00233 11978 | 429955 | 106947 a39e  [1s0.015 | 1.02a0m 117197
25 1o6aa | 08376 0.0226 11935 | aa1083 | 107.087 43731 150978 | 102500 | 117167
26 10935 | 0.8404 00220 11899 | 454295 | 107 588 43492 [151.060 | 102599 | 117137
27 11230 | 08432 00214 11859 | 466896 | 107 850 43250 |151.400 | 102698 [ 147107
28 11532 | o8 00208 11819 | 479795 | 108 153 43007 [151160 | 102797 | 197077
2 11840 | 08ag0 00202 11779 | ag 2098|108 457 42761 151218 | 102896 | 117047
0 12153 | 08519 o197 11738 | 506513 | 108 762 2513 |151275 | 102094 | 117018
3 12473 | 0.8549 00192 11698 | 520347 [ 1009068 42262 |151330 | 03093 [ 1.16988
32 12799 | 08579 0.0187 1.165% | 534508 [100.375 42009 |151.384 | 103192 [ 116958
33 13131 | os6t0 00182 1.1615 | 549005 | 109.683 41753 |151.436 | 103200 | 116928
3 13470 | 08641 o077 11573 | 56.3846 | 109.993 41495 [151.487 | 103389 | 1.16808
35 13815 08673 0.0173 11531 | 57.9039 | 110.303 41.234 151.637 1.03488 1.16868
3 14166 | 08705 0.0168 11488 | 59.4506 [ 110615 40970  |151.585 | 1035863 116838
37 1as2e | 08738 Q0168 11445 | 61.0524 {110,927 40704 [ 151631 1.03685 | 1.16808
38 14see | 08N 00160 11402 | 626834 | 111.241 40435 (151676 | 103783 | 116778
39 15259 | 08805 0.0155 14358 | 64.3537 | 111.556 40163 | 151.719 03882 | 1.16748
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MINAKAX 6
OepUOdUVANIKA XAPAKTNPIOTIKA TOU YUKTIKOU péoou R134a

Andhum Edikég dykog Eidu mukvémra EvBainia Eviponia
Bepho- | ieon mkg kg/m? k Jikg kJ (kg)(K)
kpaoia
°c kPafabs) Yypou Atytod Yypou Atjiod Yypou  |AavBdvouoa|  Atpod Yypou Atpo
v vy 1V W, hy N hy 8 5
40 5114 00007 03614 14146 2767 1484 253 3743 07967 17655
-3 5388 00007 03441 14118 2906 1495 253 3749 08020 17641
-38 5674 00007 0327 14089 3050 1508 287 3755 08073 17627
=3 5972 00007 03125 14060 3200 1521 249 3762 08126 17613
-3 6283 00007 02980 14031 3356 1534 234 3768 08178 17593
-3 86.07 0.0007 02843 14002 358 1548 2228 3774 08231 17588
-3 6943 00007 0213 13974 3686 1558 222 3781 08263 17573
-3 793 £.0007 02590 13945 3661 1571 25 3787 0833 17561
-32 7658 00007 02474 13915 4002 1584 2208 3793 08388 17548
=3 8035 00007 02385 13885 4729 1597 203 3739 08440 17536
-30 8429 00007 02280 13857 4424 1809 2196 3806 08492 17525
-5 8337 0.0007 02182 13828 4625 1822 2180 3812 08544 17513
-28 9261 00007 02069 13788 4833 1635 2183 3318 08595 17502
-2 9702 0.0007 01381 13769 5043 1647 117 3824 08647 17491
-2 101.58 0.0007 0183 13739 5273 1860 271 3831 08698 17481
-2 106.32 0.0007 01817 13710 5504 1873 2164 3837 08750 1747
24 ma 0.0007 01741 1368 5743 1685 2157 383 08801 $.748
-3 11631 00007 01669 13650 5991 1698 2151 3849 08852 1745
-2 12157 0.0007 0.1801 13620 6.247 711 2144 3355 08903 744
-2 127.02 00007 01536 13580 8511 1724 2137 3862 08954 17431
-2 13267 00007 01474 1356.0 6784 737 2131 3068 08005 17422
.13 13850 00007 01415 13530 7.086 1750 2124 3874 03055 17413
-18 14454 00007 01359 13489 7357 1763 17 3830 08106 17404
-7 15078 0.0007 01306 13469 7658 1778 210 3886 08157 17395
-1 157.23 0.0007 01255 13438 7968 1789 2104 3832 08207 17387
-15 16390 00007 01207 13408 8288 1802 297 3338 05257 17379
-4 17078 00007 01180 13377 8618 1815 2090 3304 09307 17371
-13 17769 0.0007 01116 13346 8958 1828 2083 3311 09357 17363
-12 185.22 0.0008 01074 13315 9309 1841 2016 3917 05407 173%
-1 19279 00008 01034 13284 3871 1854 2069 3323 09457 17348
-1 20060 00008 003% 13253 10044 1867 2062 3929 08507 17341
-3 20865 00008 00959 13221 10428 1880 2054 3835 09557 1733
-8 21695 0.0008 00924 13190 10823 1893 2047 3981 09606 17327
-7 22550 00008 00830 13158 1231 1907 2040 3947 0.9656 17321
-6 2432 0.0008 0.0858 13126 11650 1820 %3 3353 09705 17314
-5 24339 00008 00828 13094 12082 1933 025 3959 09785 17308
-4 25274 00008 00798 13062 12526 1946 2018 3964 03804 17302
-3 26236 00008 00770 13030 12983 1960 211 3970 09853 17295
-2 Mm% 0.0008 00743 12998 13454 1973 2003 3976 09902 1729
-1 28245 0.0008 00718 12985 13.937 1987 1995 3982 0.8951 17284
0 29733 0.0008 00633 12833 14435 2000 1988 3988 10000 17278
! 30370 00008 00659 12900 14946 m3 1980 3334 10043 17213
2 31477 0.0008 00646 12867 15472 027 1973 4000 10038 17267
3 326.16 06008 00624 12834 16,013 2040 1963 4005 10146 17262
4 33785 00008 00604 12801 16,563 2054 1957 41 10195 17257
5 34387 00008 00583 12787 17140 2068 1949 4017 10244 17252
5 368221 00008 0.0564 12734 17.726 2081 1942 4023 10292 17247
7 37488 00008 00546 12700 18329 2095 1934 4028 10340 17242
8 38788 0.0008 00528 1266.6 18948 2108 1926 4034 10383 17238
9 40123 0.0008 00511 12632 19.583 722 1918 4040 10837 17233
10 149 0.0008 00494 12598 20236 2136 1909 4045 10485 17229
n 42897 00008 00478 12563 20906 030 1901 4051 10533 17224
12 44337 00008 00463 12529 21534 2164 1893 4056 10562 1722
13 45811 00008 00448 12494 72301 011 1885 062 10830 17218
14 47325 00008 00434 12459 23026 2191 1878 4068 10678 17212
15 43378 0.0008 00 12423 377 205 188 4073 10726 17208
18 504.68 0.0008 0.0408 12388 24533 Pk 1858 4078 1.0773 1.7204
7 52098 0.0008 00395 12352 5317 233 1851 4084 10821 172
18 53767 0.0008 00383 12316 %i2 247 1842 4039 1.0869 17195
19 55476 00008 00371 12280 26945 261 1833 4085 10917 17192

ovveyiGetat
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auvéyela nivaxae 6

20 57225 0.0008 00360 12244 21791 15 1825 4100 1.0964 17189
Al 5906 00008 00349 12207 |- 28653 2289 816 4i05 11012 17185
2 506.49 00008 00338 12170 28548 2304 807 4110 11060 17182
3 82725 00008 00328 12133 36.482 38 1738 4116 1107 [RANC)
) 626,44 0.0008 00318 12096 31338 2332 1789 a1 1.1155 171175
i 666.06 (0008 0.0308 12058 32399 2346 1780 4126 1.1202 nnn
2 686.13 0.0008 0.0300 12021 33344 238 1770 4131 11250 1.7168
2 706 66 0.0008 00291 11983 34354 2875 1761 4136 11297 1.7165
28 72764 2.0008 00283 11944 35.389 2389 1752 2141 11345 17161
29 743.08 0.6008 00274 1180.6 36.451 2404 742 4148 11392 1.7158
3 mnmoz 00008 0.0265 1ngs7 37540 18 1733 4151 1.1439 1.7155
3t 79343 0.0008 00258 11828 38657 433 1723 4156 1.1487 Rl
32 816.28 0.0008 00251 11788 38.802 448 m3 4161 1153 1148
3 833,66 30009 0.0244 1748 40875 262 1703 468 1.1581 17145
34 86353 0.0003 20237 1108 42179 277 1693 4170 1.1628 1742
35 88791 0.0009 00230 11668 £3413 2492 1683 475 1.1676 17138
36 91280 0.0003 00224 1627 44678 %08 1673 4180 11723 17138
37 93820 0.0008 00218 11988 4587 2924 166.3 4184 11770 17132
B 964.14 0.0009 00211 1545 47308 2536 165.3 4188 11817 171123
38 990.60 00003 00205 11503 48672 2551 164.2 4183 1.1864 11123
4 101761 (.0008 00200 11461 50.072 7566 1632 4188 182 i
41 104516 0.0008 M 11418 51.508 2581 162.1 4202 11959 [NANE]
4 1073.26 00003 00183 1376 52380 2598 810 4208 1.2008 17115
a3 10193 0.0003 00184 11333 54430 2611 1599 211 12053 17112
4 13116 0.0003 00178 1288 56.040 62.7 1568 215 10 1108
45 116101 0.0003 00174 1245 57530 2642 1517 a8 1.2148 1.105
46 118141 0.0008 0.016% 11200 59.261 2657 156.6 4223 1.2195 170
47 una 0.00C8 00164 1156 60.934 267.3 155.4 4227 12242 1.7097
48 125385 0.0003 0.0160 1o 82852 2688 1543 4231 1.2250 17083
9 1286.17 0.0003 0015 11064 64.415 2704 1533 4235 12337 1.708
5¢ 1319.00 00003 00191 11018 66225 03 1518 4238 12384 1.7086
5 135244 0.0009 00147 10871 68.084 2735 1507 442 12432 1,7082
52 138652 0.0003 INES] 10924 69.992 751 1435 4246 1.2478 17077
53 42123 0.0003 00133 1087.6 71852 2766 1483 4248 12527 1.7073
54 1456.58 0.0003 00135 10828 73956 782 1470 4253 1.2574 1.7069
55 49299 0.0009 00132 10779 76.03% 738 1458 42585 - 1.2622 1.7064
56 152926 0.0009 00128 10728 78.162 814 1445 4259 1.2670 1.7058
57 156661 0.0009 00124 *067.8 80.348 2830 1432 4262 1217 1.7085
58 1604.63 0.0008 00121 10628 82536 2846 1419 4265 1.2765 1.705
59 1643.35 0.0003 06118 10977 84.908 2863 1405 4268 12813 1.7044
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MINAKAXZ 7
OepOdUVANIKA XAPAKTNPIOTIKA TOU YPUKTIKOU pécou R12

Mieon E181k6g Mukvérnra EvOahmia Evrpomia
Oeppox]| oyKog kcal/kg kcal/(kg)(K)
YypoU |Atpol|Yypou [ATpod |Yypou |AavBav.|ATpos | YypoujATpod
°C | kg/cm? |JATM I’lkg |m3/kg| kg/m3} kg/l
Vi Vg vy | Wvg h¢ heg hg St Sg

—30 1.0239 0.9910 0.671979 | 0.159375 1.4881 6.27453 93.506 39.490 132.995 0.97496 1.13736
—-29 1.0683 1.0340 0.673281 0.153178 1.4853 6.52834 93.718 39.386 133.104 0.97583 1.13714
—28 1.1142 1.0784 0.674592 0.147275 1.4824 6.79001 93.931 39.282 133.213 0.97670 1.13692
—27 1.1617 1.1243 0.6753 | 0.141649 1.4795 7.05973 94.145 39.178 133.322 0.97756 1.13671
—26 1.2107 11717 0.677244 | 0.136284 1.4766 7.33764 94.358 39.073 133.431 0.97842 1.13651
1.2612 1.2207 0.678586 0.131166 1.4737 7.62394 94.572 38.967 133.539 0.97928 1.13631

1.3134 1212 0.679937 0.126282 1.4707 7.91878 94.786 38.862 133.648 0.98014 1.13611

1.3673 1.3233 0.681299 | 0.121620 1.4678 822234 95.000 38.756 133.756 0.98100 1.13592

1.4228 1.377¢ 0.682671 0117167 1.4648 8.53481 95.215 38.649 133.864 0.98185 113573

14801 | 14325 | 0684054 |0112913 | 14619 | 885636 | w5420 | 38542 [133972 [oss270 | 1.13554

—20 1.5391 1.4896 0.685448 [ 0.108847 1.4589 9.18718 95.644 38.435 134.079 0.98354 1.13536
—19 1.5999 1.5485 0.686853 | 0.104960 1.4559 9.52745 95.859 38.327 134187 0.98439 1.13518
—~18 1.6626 1.6091 0.688269 | 0.101242 1.4529 9.87735% 96.075 38.219 134.294 0.98523 1.13501
—17 1.72n 1.6716 0.689697 0.097684 1.4499 10.23709 96.290 38.110 134.401 0.98607 1.13484
—16 1.7936 1.7359 0.691136 | 0.094279 1.4469 10.60684 96.506 38.001 134.507 0.98691 1.13468
—15 1.8620 1.8021 0.692586 0.091018 1.4439 10.98681 96.723 37.891 134614 0.98774 1.13451
—14 1.9323 1.8702 0.694049 | 0.087895 1.4408 11.37720 96 939 37.781 134.720 1.98857 1.13435
—13 2.0047 1.9402 0.695523 | 0.084903 1.4378 11.77820 97.156 37.670 134.826 0.98940 1.13420
—12 2.0792 20123 0.69701G | 0.082034 1.4347 12.19002 97.373 37.559 134.932 0.99023 1.13405
-1 2.1557 2.0864 0.698509 0.079284 1.4316 12.61286 97.590 37.447 135.037 0.99106 1.13390
—10 2.2344 21625 0.700021 0.076646 14285 13.04694 97.808 37335 135.143 0.99188 1.13375
—a 2.3152 2.2408 0.701545 0074115 1.4254 13.49246 98.025 37222 135.248 0.99270 1.13361
-8 2.3983 2.3211 0.703083 0.071686 1.4223 13.94965 98.244 37.109 135352 0.99352 1.13347
-7 2.4836 2.4037 0.704634 0.069354 1.4192 14.41872 98 462 36.995 135.457 0.99434 1.13333
—6 25NM2 2.4885 0.706198 | 0.067115 1.4160 14.89989 38.681 36.880 135.561 0.99515 1.13320
—~5 2.6611 2.5755 0.707776 0.064963 1.4129 15.39340 98 900 36.765 135 665 0.99537 1.13306
-4 2.7534 2.6648 0.709368 0.062895 1.4097 1589947 99.119 36 649 135.769 099678 1.13294
-3 28480 2.7564 0.710974 0.060908 1.4065 16.41832 99 339 36533 135872 0.99799 1.13281
-2 29452 2 8505 0.712594 0.058996 1.4033 16 95022 99 559 36416 135975 0.99839 1.13269
—1 3.0448 2.9469 0.714229 10.657158 1.4001 1749538 99.779 36.298 136.078 0.99920 113257
0 3.1469 3.0457 0.715878 | 0.05538% 1 3969 18.05406 100.000 36.180 136180 1 000G 1.13245

1 32517 31471 0.717543 0.053637 1.3936 18.62652 100 221 36 061 136 282 1 00080 1.13233

2 3.3590 3.2510 0.719223 0.052045 1.3504 19 21299 100.442 35 942 136.384 1.00160 1.1322¢

3 3.4690 3.3574 Q.720919 | 6.050470 1.387 19.81375 100.664 5 821 136.485 1 00240 1.13211

4 3.5816 3.4h64 0.722631 0.048950 13838 20.42905 100 886 35.700 136.586 100319 1.1320C

5 3.6970 3.5781 0.724359 0.047485 1.3805 21.09916 101 108 35.579 136.687 1.00399 1.1318%

- [} 38152 3.6925% 0.726103 0.N46074 13172 21.70436 101.331 35.456 136.787 1.0047 113179
7 3.9362 3.8096 0.727864 0.044733 1.3739 2236483 101 554 3% 333 136.887 1.00557 1.13168

8 4.0600 3.9294 0.729643 0 043401 13705 2304114 101,778 35209 136.987 1.00636 1.13159

9 41868 4.0521 0.731438 0.042135 1.3672 23.73330 102.002 35.084 137.086 1.00715 1.13149
10 43164 41776 0.733252 ] 0.040914 13638 24 44169 102.226 34 959 137185 1.00793 1.13139
1t 44491 4.3060 0.735083 | 0.039735 1.3604 29.16662 102.451 34 332 137.284 100872 1.13130
12 4.5848 44374 0.736933 0.038598 1.3570 25.90839 102677 24705 137.382 1.00950 113120
13 4 7236 45M7 0.738802 0.037499 1.3535 26.66734 102 902 34 577 137.479 1.01028 113111
14 48655 4.7090 0.740690 0.036438 1.350 2744375 103.128 34 248 137577 1.01106 1.13102
15 5.0106 48494 0.742597 0035413 1 3466 28.23799 103.355 34318 137673 101184 1.13094
16 5.1588 4.9929 0.744524 0.034423 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 1.13076
18 54651 5.2894 0.748440 0 032540 1.3361 30.73097 104.038 33924 137 961 101417 1.13068
19 5.6232 5.4424 0.750429 0.031646 1.3326 31.59989 104 266 33.790 138 056 1.01495 1.13060
20 5.7848 5.5987 0.752440 0.030780 1.3290 32.48840 104.495 33 656 138151 101572 1.13052
pal 5.9497 5.7584 0.754473 | 0.029943 1.3254 33.39685 104.725 33.520 138.245 1.01649 1.13044
22 61181 5.9214 0.756528 1 0.029133 1.3218 34.32565 104.955 33383 138.338 1.01726 1.13036
23 6.2900 6.0878 0.758606 0.028349 1.3182 3527519 105.186 33.246 138.431 1.01803 1.13029
24 6.4655 6.2576 0.760708 0.027589 1.3146 36.24587 105.417 33.107 138.524 1.01880 1.13021
25 6.6446 6.4309 0.762834 0.026854 1.3109 37.23812 105.649 32.967 138 616 1.01957 1.13014
26 6.8274 6.6078 0.764984 0.026142 1.3072 38.25237 105 881 32826 138.707 1.02034 1.13006
27 7.0138 6.7883 0.767159 [ 0.025452 1.3035 39.28905 106114 32,634 138.798 1.02110 1.12999
28 7.2040 6.9724 0.769360 [ 0.024784 1.2998 40 34864 106 347 3254 138.889 1.02187 1.12992
29 73980 7.1601 0.771587 0024136 1.2960 41.43158 106.582 32.397 138978 1.02263 1.12985
30 7.5959 7.3516 0.773841 0.023508 12923 42 53836 106816 32 251 139 067 1.02340 1.12978
3t 77976 7.5468 0776122 0022899 1.2885 43 66946 107052 32.104 139.156 1.02416 11297
32 30032 77459 0.778431 0 022309 1.2846 44.82543 107 288 31.956 139 244 1.02492 1.12964
33 82129 7.9488 0.780769 0021736 1 2808 46.00676 107 525 31 806 139.331 1.02568 1.12957
34 8.4266 8.1556 Q.783137 0021180 1.2769 47.21394 107.763 31.655 139 418 1.02645 112950
35 8.6443 8.3663 0.785534 0020641 12730 48.44770 108.001 31.503 139.504 1.02721 1.12943
36 8.8662 85811 0.787963 0.020117 1.2691 49.70843 108.240 31.349 139.589 1.02767 1.12937
37 9.0922 87999 0.790423 | 0 019609 1.2651 50.99681 108.480 31194 139.673 1.02873 1.12930
38 9.3225 9.0227 0.792916 0.019116 12612 5231345 108.720 31.037 139.757 1.02949 1.12923
39 9 5571 9.2497 0.795442 0.018636 12572 53.65895 108 962 30879 139.840 1.0302% 112917
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