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ITOIXEIA APXIKHX EKAOXHX

2YITPA®EIZ

® Aonuakomoulog Avtwviog, TexvoAdyog HAekTpoAdyog,
EniTipog ZxoAikdg ZUpBoulog B/piag Ekm/ong

e Alakoupdkog KwvoTavTivog, MnxavoAdyog-HAektpoAdyog Mnxavikog
E.M.M.

® Tekepiddng NikdAaog, TexvoAdyog MnxavoAdyog, Kabnyntrig B/piag
Ekrm/ong

ZYNTONIZTHZ
e Maykalog Zraupog, MnxavoAdyog-HAekTpoAdyog Mnyavikég E.M.IM.
Kaényntrig B/piag Ekm/ong

EMNITPOMH KPIZHZ
e AahaBdaykag AnpnTtpiog, MnxavoAdyog-HAekTpoAdyog Mnyavikég

® MmapouTn Zwrj, TexvoAdyog MnxavoAdyog, Kabnyritpia B/piag Ekm/ong
e KpuoTtalhidng EAeuBépiog, MnxavoAdyog-HAekTpoAdyog Mnyxavikog

FAQZZIKH ENIMEAEIA
e AoTep1adng NikdAaog, ®1AGAoyoq

HAEKTPONIKH EMNEZEPrAzIA
® Maupoydvartou Mewpyia

MAIAAFQIIKO INZTITOYTO:

Zraupdrng AAaxiwTng

Kabnyntng levetkng Maveruotnuiou MNMatpwv
Mpdedpog Tou MNadaywyikou lvatitoutou

- Emuotnuovikég Yrieubuvog Tou ‘Epyou:
Fewpyiog Boutoivog
2UuBouAog Tou Matdaywyikou lvotitoutou

- YrieUbuvog Tou MnxavoAoyikou Topéa
Aapépuog OAUuMmog
2UuBouAog Tou Matdaywyikou lvotitoutou

ITOIXEIA ENANEKAOXH:

H eravékdoon Tou TTapovTog BiBAiou TTpaypatoToindnke armmod 1o lvoTiTouTo
Texvohoyiog YTroAoyioTwyv & Ekd6oewv «AIGQavTogy HECW WNPIOKNG HOKETAG.




YTOYPTEIO MAIAEIAZ, OPHZKEYMATQN KAI AOGAHTIZMOY
INZTITOYTO EKMAIAEYTIKHZ MOAITIKHZ

AZHMAKOIMOYAOZ ANTQNIOXZ ¢ AIAKOYMAKOZ KQN/NOZ
ZEKEPIAAHXZ NIKOAAOZX

H ouyypaer| kat n emotnuoviky emuéleta Tou BIBAlou mpayuatomol)énke
umd tnv aty(da tou Madaywyikou Ivatitodtou

EFrKATAZTAZEIZ
KAIMATIZMOY 1i

I TAZH ENA.A.

TOMEAXZ MHXANOAOTFIAZ

Ei1dikoTnTa: Texvikog Eykaraoraoswv Wu&ng
Aepiopou ka1 KAipartiopou

INZTITOYTO TEXNOAOTIAZ YTIOAOTIZTON KAl EKAOZEQN «AIOPANTOZ»






TIPOAOIOL

O kK\patiopég eivat and toug Taxutepa eEeMloodpevoug kKAAdoug TG ouy-
xpovng texvoloyiag. Eival KuploAekTikd pia erotrun xwpiq téhog. Ooa
XPovIa Kal av acxoAeital Kaveiq e Tov KAMUATIoud, dev 8a ¢pTdoel TIOTE N
oTiyun} rou Ba atoBavBel OTL elval ArjpNng, OTL Ta YVwpIlel oxeddv OAa.

2710 BIBAio autd npoomabrioape va CUYKEVTPWOoUUE OAa daa xpeldlo-
VTal OTov enayyeAuatia YUKTIKO Tou okomelel va aoxoAnBel coBapd e
{a Tou KAaTiopoU Kal kdvape 6,TL KAAUTEPO [nopoUcaple
dlatétnke.

ou dev BewpoUlpe anapaitto va dida-
émo and tnv urtdéAotrm UAn. H dida-

oug Tou JIOACKOUV TO avTl-
ehtiwon Tou BiBAlou.

TENOG, Ba BEAapE va eEKPPACOUE KAl TIG OEPPEG HAG EUXAPIOTIEG OTIG
€TAlPE(EG TIOU HAG TPOCEPEPAV PWTOYPAPIKO UANIKO, OXNUATA, TEXVIKEG
odnyieg kAT. O MANPENG KATAAOYOG TWV ETALPEIWV AUTWV PaiveTal OTo TE-
A\og tou BiBAlou, padi pe tn BBAoypapia.

Avtwvng Aonuakorourog
Kwvotavtivog Alakouudkog
Nikog Zekeptddng






MONAAEL KAl ZYMBOAA

TA ZYIZTHMATA MONAAQN
ZYMBOAIZMOI METE©QN
TYMIKEZ MONAAEZ
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v 4

<MBIQKOMENO] sTOXOI

/ Na e€olkelwBoUv ol pabntég pe To ouotnua povadwv Sl.

/ Na pdBouv Tn petatportr] povadwyv and AAAa cuoTtrjuata oto oUoTtnua
Sl kat avtioTPdPwg.

\/ Na pdbouv va xpnotuornololv Toug TUTIOTIOINUEVOUG CUBOALOOUG.

/ Na pdBouv Tt gival n Tumikr povdada kat va ipoorabouv va epyddovral
ME TIG TUTIKEG MOVADEG.

/ Na yvwpioouv ta onueia ou Ba npémnel va mpoggxouv dtav XPnGoLUo-
Tolouv povdadeg Tou ouoTtiuatog Sl.

0-1. To ouoTnua povddwy Sl

To teleldtepo olotnua povddwy eival autd mou xpnaoluoroinoe o Oedg
détav éptiaxve Tov KOopo. Mdévo mou autd To cUoTtnua Urnopel va unv to
HdBoupe not€. To olyoupo MAvtwg eivat 8Tt n puUaoT SouleUel [e LOVADES.
Ma va urop€oouy oL TEXVIKOL va avTIETWTTiooUV Ta TiPoRANUaTa UETPN-
ong emvonoav katd kawpouqg didepopa cuotrjuata povadwy. Kavéva dev
elval TéAelo, dAa €xouv Ta unép kat ta katd Toug. H tdon eival va xpnotuo-
roloUpe To ouoTtnpa povadwy Tou To ovopdloupe Sl kal To omolo eival To
ouotnua rou Ba mpénel va epapuoleTal Kat oTn Xwpea pag. Ta cuoTtriuata
Hovadwv Tou elval orjuepa oe xprion avd Tov kéauo Bacikd eival Ta eENg
duvo:
® To dlebvég ouotnua mou oupPBoAiletal Sl (System International), To
orol{o xpnotuorolel wg povdada Prkoug To PETPo (M) Kal wg Hovdada
pagag to xbdypappo (kg).
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® To ayyhooa&oviké ouotnua povdadwy Tiou guppoAiletal wg I-P (Inch-
Pound) to omoio xpnotporolel wg povdda prkoug v ivtoa (ouppo-
AMouég in 1) ”) kat wg povada pdlag to pound (oupBoihioudg Ib). Autéd
To cUoTnua xpnotuoroteitat kuplwg oty AyyAla kat Tig HMA, aA\&
KAl 0’ QUTEG TIQ XWPEG UTdpXEL pia Tdon otpo@iig mpog To cuotnua
Sl

Mahadtepa utrpxe o€ XPrIomn Kal To AeyOuEVO LETPIKO oUoTnpa. To ou-
oTnua autd ftav apketd dpolo pe to Sl kal n kupldtepn dlapopd Tou, Ot
6,TL TOUAXLOTOV EXEL OXEOM HE TOV KAWATIONO, elval wg Xpnotuorololoe
wq povada Beppdtntag To keal. Autd eixe To TAEOVEKTN A OTL 1) ELOIKY| Bep-
HéTNTa Tou vepou frav ¢, = 1 kcal/kg®C, mou SleUKOAUVE O OPIOHEVOUG
urtoAoytopoug. MN.x. av 8éAaue Bepuikn anédoon 15000 kcal/h kat n Trtwon
g Bepuokpaciag Tou vepou amd orou Ba naipvape autr TNV evépyela
frav 15°C, téte unopoucaue va BpoUue eUKOAA TNV AMAUTOUUEV TTAPOXN
vepou: 15000 / 15 = 1000 kg/h = 1 m3/h vepd.

AvtiBeta oto olotnua Sl n povdda Bepudtnrag Kabwg Kat KABe AAANG
Hop®nig evépyelag eival To kd (KINoTtlAouN). To vepd oto ouotnua Sl na-
pouctdlel ¢, = 4,2 kd/kgK. MpoogEte étL avti yia °C, étav mpoadlopifoupe
povddeg, oto cuotnua Sl, xpnowornoloUpe to K (Babudg KENBLY), TIou wg
pEyebog eival andAuta (oo pe tov °C. ‘ETol av €xoupe TAAL Tapoxr vepou
1000 kg/h = 1 m¥/h, pe v Bla Beppokpactaky rrwon 15°C, Téte 0To 0U-
otnua Sl 6a €xoupe BepudtnTa 4,2 x 1000 X 15 = 63000 kd/h = 63000 kd /
3600 s = 17,5 kW = 17500 W. To mood twv 17500 W 1ooduvapel wg 1oxuq
pe To Ttood Twv 15000 kcal/h. Mpogavwg:

15000 kcal/h = 17500 W = 1 kcallh = 1,17 W =
1 W = 0,86 kcal/h
2lyoupa ndvtwg, étav doulelouple e veP)d, TO HETPIKO oUoTnUa €XEL
kdrola mAeovektrpata évavtt Tou Sl. AN oto ouotnua Sl, otov KAaTL-

OM6 €xoupe éva TIOAU Lo UEYANO TIAEOVEKTN AL

H €181k} 6gpudéTNTA TOU ATHOOPAIPIKOU aépa oTo ouoTnua Sl givai
¢, = 1kJ/kg - K
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2Tov KAlATIoNS douleloupe Kupiwg pe Tov aépa. H eukoAia mou pag
TIAPEXEL N TIUN TOU C, TOU A€Pa OTOUG UTTOAOYIOHOUG gival éva HEYANO TIAE-
ovékTnua mou napouctddel autd To ocuotnua kat évag npdéobetog Adyoq
Yla va TIEVOULIE VA XPNOoTioloue TO Sl oTtov KAATIONO.

0-2. H uerarporni povadwv amo dAAa cuoriuara

‘Onwg elmape n 1don xpnotuoroinong tou Sl untdipxel akdun Kat oTIg Xw-
peG TIoOU Tapadoalakd xpnotgorolouv 1o I-P. To HeTplkd olotnua €xel
oxedov katapynBel. Opwg o andnxog and Tn xprion autwv TwV cuoTNUd-
Twv UTtdpXeL akoun kat orjuepa. ‘Etot mpog 1o napdv kat art’ 6,TtL gaiveral
Yla APKETO Kalpd aKOpn, Ba MPETEL O TEXVIKAG va YVwPICeL va PETATPETEL
oplopéveg Baotkég povdadeg amd 1o €va ouotnua oto dAAo. To TPpORAN-
pa rapouotdletal Kupiwg oe malaldTepoug TeXVIKOUG TIoU €X0OUV JUdBel va
OKETTovTal og KATolo AANO cUCTNUA HoVASWY Kal TIou €Xouv IAEov aduva-
pla va mpooappootolv otn véa texvoloyia. Emiong moAd npdyuata €xel
KaBlepwOel va ta peTpdue pe povadeg Tou ouotruatog I-P, dnwg n woxulg
oTa autévopa KAUATIoTIKA Trou didetal og Btu/h, n mapoxn Tou aépa ota
Fan Coil Units (FCU) mou didetal o cfm (Kupikd média avd Aertd) KATL.

2e OAo to BBAio, Ba deite ouxvd va oag Bupifoupe TNV avtioTolxia po-
vadwv. Auogtuxwg eival avaykaio kakd, aliwg 6a cguvavtroete PoRAn-
pata ouvevvonong. OL Baclkdtepeg OXETELG UETATPOTIAG TToU Ba TPEmneL va
Bupdaorte eival ol €&Ng:

® Ta kcal yivovtal kd, av moA\anAactaotouv pe 1o 4,2.
® Ta Kg yivovtat Ib, av moAamnAaciaotouyv (e To 2,2.

e Ta kcal/h yivovtat W, av diaipeBouv pe 10 0,86 (1000 W = 860 Kcal/h),
1} av moAanAaolaotouv pe to 1,17.

e Ta Btu/h yivovtat W, av dtaipebouyv e 1o 3,41 (Katd mpoogyylon, yla
va 1o Bupdote: 1000 W = 3500 Btu/h) rj av moAAarnAaotlactouv e To
0,3 (9000 Btu/n = 2700 W).

e [a va petarpéPoupe ta m¥/h os L/s, Ta dlaipolye pe 3,6. 1o oUoT-
pa Sl n napoxr cuvnbwg divetal og Aitpa avd s (L/s).

e [Na va petarpéPoupe ta efm (KuBikd nédia avd Aerrd) oe L/s, Ta di-
alpoupe pe 2,13 (katd mpoogyylon, yia va to Bupdote: 1 L/s = 2 cfm).
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Ta cfm ta xpnooroloUpue oto |-P pdvo yia mapoxn aépa, oe avtibe-
on e to ouotnpa Sl ou xpnotuornoloUpe yevikd to L/s, elte mpodkel-
TaL yla uypo eite yla agpa.

e [Na va petatpéPouple Ta gpm (YaAdvia avd Aertd) oe L/s, ta diaipou-
pe pe 0,063 1| ta noAarnAaoctdloupe pe 15,84 (katd mpoaogyylon, yla
va 1o Bupdote: 16 L/s = 1 gpm). Ta gpm ta Xpnotuomnololpe oto I-P
MAVO Yl TIApOXT) UYPWV.

e [a va petatpéPoupe Ta mm oTthAng udarog (mm Z.Y. 1} mm W) oe
Pa, moA\amniaaotdloupe e 9,8 (=10).

e [a va petatpéPoupe ta psi oe kPa, ta moAamAacidloupe e 6,9
(=7).

e [a va petatpéPoupe Ta psi oe bar, ta diapolpe pe 14,5 (=15).

Av uropeite va Bupdote Ta napandvw, Téte ival olyoupo 6t eAdxiota
npoBAjuata 6a avripetwriioete otV MEAEN (] akdun kat kabélou Tmpo-
BAuATA), OTN ouvepyaoia oag Ue cuVASEAPOUG 0AG TIOU XPNOloToloUV
akdpn Ta d\\a cuotuata povadwy. Tig napandvw oxgoelg Ba Tig enava-
Aappdvoupe ouxvd ato BiBAlo, e KOO va TIG ATTOUVNUOVEUTETE.

0-3. O1 TUMTIKEG UOVAdES

2710 olotnua Sl éxel kablepwOel va xpnoluoroloUpe yia kdbe péyedog pia
TUTIKY povada. M.x. TV mapoxr, UMopPoUlE va TNV EKPPACOUE 0 m3/s 1
oe L/s. ‘Exel kaBlepwBel duwg va xpnotuornoloUye to L/s (1 m® = 1000 L),
TO oroio eivatl n Turikn povada g Mapoxns.

AN\ TiepIMTWOoN TIoU pag evilagépel OToV KALUATIONS eival n .oxUg mou
priopel va petpndel oe kW 13 oe W. H turikr} povada eivatl to kW étav ripo-
KelTal yla .oxy pnxavnudrtwv kat to W étav npoketrat yia 6eppikd poptia
(BepIkEG anWAeLeq) 1) Yia YUKTIKE popTia. Xtov riivaka (0-1) divoupe dAeq
TIG TUTTIIKEG LOVADEG TIOU XPNOLLOTIOOUVTAL.

EPQTHZH: Eivait AdBog étav dev xpnolomoloUue TUTIKEQ UOVADEG;

AMANTHZH: Ox1, anAwg eivat kdtt iou dev ouvnBifetal. H xprion Twv
TUTIKWV Jovadwy eival odataon, Oxt urtoxpgwor. AdBog, @’ doov €xe-
Te em\éEel va doulelete oto ouotnua S, eival pévo av dev Xpriotuo-
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MO OETE TI OWOTEG [ovAdeg Tou aguotriuatog Sl, 1) av PrepdEPeTe TIQ
Hovadeg Tou Sl pe povAadeg SLlaPOPETIKWY ouoTNUATWY. EEAAoU, dnwg
Ba deite Kal OTO KEPAAQALO 4, OTOV UTIOAOYIONO TWV AEPAYWYWYV, TNV
napoxf Tou agpa ouxvd tn divoupe oe m3/s, eMeldr] 0T OUYKEKPLUEVN
neplmrwon autn 1 povdda pag dleukoAuvel KaAutepa. To TeAkd anoté-
Aegua KaAS elval va TO PETATPETOUE TIAVTA OTNV TUTIKN Hovada.

Ot turikég povadeq eivat oageg OtL dev €xouv emheyel Tuxaia. OL mpd-
Eelg mou yivovtal HETAEU TUTIKWY HOVABWY OTLG TEPLOTOTEPEG TIEPUTTWOELS
Slvouv amnotéAeopa emniong oe TUuTkr povada. Autd 6a apxioouue va to
BA€roupe amnd to kepdlalo 2 (Yuxpopetpia). ‘ETol o Tpdmog nou Kavape
TIg pdEelg oe AA\a ouoTtriuata povadwy, ota omnoia ypdgpaue dimha and
Ta voUuepa Kat Tig povdadeg, dev elval Aéov anapaitntog yia va anogu-
youpe 10 AdBog. MNpdgoupe anid Tig moadTeG O TUTIKEG UOVADES KAL TO
anoTéAeaua eivat ouvrOwg g TUTTKY) HovAda. XTIG EAAXIOTEG TTEPUTTWOELG
Tou dev TIPOKUTTEL oav AnoTEAECTUA N TUTIKA Hovdda, n petatporr eival
TOAU amhn, T.X. elval pavepd ot xpetdletal Evag MOANANAACIAoUdG (e TO
1000.

0-4. O1 oupBoAiouoi

Ot oupBoAiopol ou kavovikd Ba PETEL va Xpnaluortoloupe eival auotnpd
kaBoplopévol and to mnpdturo ISO-31 kal and to npdtuno 1SO-7345 mnou
CUMMANPWVEL OPLOHEVOUG CUPBOAOUOUG 0T B€ppavon.

Ag doupe Suwg pe Alya Adyla Tt eival Ta pdtuna. Ta npdtuna eivat
Kavoviouol Ttou toxuouv oe uia ) eplocdtepeg xwpes. Ta ISO eival diebwvn
TPATUTA TIOU LoXUOUV UTTOXPEWTIKA Kat atnv EAAda. Mpdtuna undpxouv
eniong kat AAAa, Tou LoxUouv OTn xwpa pag, onwg sival Ta supwnaikd
EN (rtou npogépetal Euronorma) kat puoikd ta eNnvikd EAOT. Otav €va
B€ua undpyxel oe éva npdturio EAOT, autd umeploxUel oTn XWea Jag Tng
avtiotong EN pdvo av eivar perayevéorepo tng EN kat ot EN katd tov
(dl1o Tpdmo uneploxUouv Twv ISO. Aegv erutpéneTtal Opwg va ouvtaxBel Eva
EBvikd mpdTuro mou va €pxetal oe avtibeon pe Tnv avtiotouxn EN (umopel
OMWG va TN CUUMANPWveEL oe OTL apopd TIG ENNVIKEG CUVONKEQG) Kal ouTe
pia EN pnopei va €épxetal oe avtiBeon pe To avtiotowo npdturo ISO.

Mévo OTIq TIEPITTWOoELG OTIG oroleq dev UTIAPXEL kavéva TPATUTIO TIoU
va KaAUTTTeL To B€ua, To omoio va elval UIoXPEWTIKS Yia TN XWEA Jag, [ro-
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poupe va Katapuyoupe oe MEATUTIA AANAWV XwPWV, T.X. ota Mepuavikd
(DIN) i ota Apepikdvika ripdtura (ANSI).

O KApaTIoPOG, duoTuxWwg eival éva B€ua e To onoio ta rpdtuna ISO kat
EN dev €xouv akoun aoyxoAnBel. H texvikr Baoifetal oe mpdtuna ANSI ka-
Bwg Kal TPATUTIA APEPIKAVIKWY 0pYaviopwy, 1Biwg Tng ASHRAE (American
Society of Heating, Refrigerating and Air Conditioning Engineers) kat Tng
ARI (Air Conditioning & Refrigeration Institute). To 0lkodéunua CUPITANPW-
vetal and MARBog dNUOCIEUoEWY KAl TEXVIKWY 0dNYLWY, Ol TIAEOV YVWOTEG
Twv omoiwv elvat ota eyxelpidia tng ASHRAE.

Kdtw and autég Tiq ouvbrkeg, n xperion Twv npotunwy ISO-31 kat ISO-
7345 yia Toug oupBoAiopoug dev ritav duvatd va yivel. Emiong undpyouv
oUuBoAa mou xpetddovtal otov KAUatiopd ta oroia eival adleukpiviota
ota napandvw npdtuna. To sutixnua ndvtwg elival dTL oL SlaPpopPES |e-
Ta&U Twv oupBoAlouwyY kKatd ISO kat Twv TipoTevopevwy and tnv ASHRAE
elval moAU mepLlopLoPEVEG.

Ma Toug napandvw Adyoug, oto BRA0 autd emeAéynoav va Xpnotuo-
roinBouv ol cupBoAlouoi rou mipoteivovtal and tnv ASHRAE, ol omoiol i-
val Bdoel apepikavikwy ripotuniwv ANSI. Av apydtepa ta npdturna ISO n
EN 1 kdroto €0vikd pdturo kahUyel e dAho tpdmo To B€ua, Tdte autd
To BIBAio Ba mpérnel va unootel pia oelpd amnd dlopbwaoelg oToug CUMBOAL-
OpoUG Tou, OL OTIolEG, EUTUXWG, AOYW TWV TIOAWY OPOLOTATWY HETAEU TWV
oupBoAlouwv katd ASHRAE kat katd ISO, 6a eival moAU Alyeg.

>Tov nivaka (0-1) @aivovtal dAot ot cupBoAtlopol katd ASHRAE, ol avti-
ototxol katd ISO (érou untdpxouv) KabwGg Kal oL TUTTIKEG LoVADEG Ttou LoXU-
OUV Yla TO KABe oupBoAo.

0-5. lMpoooxn otn 31dkpion NETASU MelWV Kal KEPAAQiwWV ypauuATWY

Téoo oToug oupBoAlopolg 6oo Kal oTiq HovAdeg éxel eydAn onuacia va
ypdgpoupe he To owoTd Teld 1y kepahaio ypduua. M.x. W onuaivel Watt kat
dev eTUTPEMETAL VA TO YPAWOUE e w (redd ypduua). Me W erniong ouppo-
ACoupe Tnv elBIKn uypacia, aAAd pe w oupBoAifoupe Tnv tapoxn HAZag.
‘Otav pia povdda 6éhoupe va t dei€oupe moAarnAactacugvn emni 1000
PopEg, Xxpnotuomnolouue pévo to k kat oudénote to K. IMNa va dei€oupe tnv
(dla povdda dalpepévn e To 1000 xpnoiuoroloUue To M Kal TIOAATAAGL-
aopévn pe 1o 1.000.000 To M (mpogépetal “péya”, m.x. To MJ mpopépetal
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peyatldoul). ‘Etol r.x. yia tn povdda J éxoupe TIg eERg dlaBabuioelg:
1md = 1/1000 J
1J
1 kd = 1000J
1 MJ = 1.000.000 J

AuTO Ttou Kapd popd unopel va pokaAéael ouyxuon eival To cUuBoAo
m 1ou ekTAg amnd unodiaipeon 1/1000, onuaivel Kal HETPO PNKOUG. XTnV
nepinmTwon autr] xpnotuoroloUpe tnv TeAela yia didkpion. M.x.

® m'J onpaivel p€tpo x Joule, eviy md onuaivet 1/1000 tou Joule

°* m'K onuaivel uétpo x Babud KENBLY, evwy mK onuaivet 1/1000 tou
Babuou KENBLY

0-6. O BaBpog Kehaiou (°C) kai o Baduog KEABIv (K)

370 ouotnua Sl xpnaoornolouvtal kat Ta dUo ouuBoAa. Ot °C yivovral K av
npooBéooupe to 273. MN.X.

27 °C = (27 + 273) K = 300 K

Me Toug Baduoug KEABLY dev xpnaotuoroloUue To oUppoAo °, givar 8n-
Aadn AG6og av ypayoupe ‘K. Otav €xoupe °C, dnwg BAEMOUUE KAl OTOV
riivaka (0-1), xpnowlornoloUue To oUUBOAO t, dnhadr) ypdgoupe t = 20°C.
‘Otav €xoupe K xpnotporoloUpe To oUpBoAo T, Ti.X. ypdpoupe T = 293 K.

H diapopd oupBoAiletal e To A. INa ) dlapopd Beppokpaciag, eite At
ypdyoupe eite AT, eival mpopavwg aplBunTikd To dlo, enedn n dapopd
Bepuokpaaiag, eite T petpdue oe °C eite oe K divel 1o (dl0 anotéAeopa.
‘Exel Opwg onpacia nwg 6a dwooupe Tov TANPN cupBoAoud. Otav xpn-
oloroloUpe At ypdgoupe tx. At = 20°C, evw dtav xpnoluorololpe AT
ypdpoupe AT = 20 K.

Ma ™ dleukdAuvon Twv pabntwyv, otn Alon Twv ackrioewv BiRAlou,
Xpnotoroloupe ouvrOwg To oUuBoAo At (uovddeg o °C).
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MNivakag 0-1: ZupBoAicpoi TTOU XPnoipomolouvTadl oTn @€ppavan Kal
otov KAipaTiopé

evEpyeLag

Mepiypapn cuppoiou Zu:ﬁzh:ggoq 2’:?:2':;7_\% Tumkn povada
Erupdveia A A m?
Ed1kn] Beppdnra Cp Co kJ/kg'K
(If)\fp‘:}g(?»pnnmrnm ) kJ/K
JuvTeNeOTNG, YeVIKA C -
Lerapopda BepLoTITaS u u WimeK
(ZuvtereoTG) Beppikng K K W/mK
AYWYOTNTAG
gg’ggﬁg‘; HeTagopdg h h W/m2K
Edkn) evBaAmnia h h kJ/kg
EvBaAria H H kJ
Mnkog Lnl LAl m
Aldkevo 1 ukpd ndxog o) - mm
Maza m m kg
ApLBudg, YeviKA NAn N1 n -
Mieon p p kPa
loxug P P kw
OepuIKd 1§ PUKTIKS popTio O q W
OgppodtnTa Q Q kJ
Mapoxn oe éyko Qv Q L/s
Mapoxn oe pala Am w als
Oeppuokpaocia o °C t t °C
Oeppokpacia oe K T T K
E81kdg 6ykog v v m3/kg
‘Oykog \Y \Y m?3
Taxumnta v \ m/s
Bdpog W w kg
Ewdwn uypaoia - w a/kg
Zxetikn Yypaoia - ) %
Alapopd dUo peyebwv A A -
Xpdvogq t 0 s
Babudg anédoong n n %
Mukvétnta o p kg/m?3
Aktiva RA\r RAr m
Aldpetpog Dnd Dnd m
Evépyela (yevikd) E E kJ
MukvétnTa peTapepdpevng ¢ W/m?
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< Ta ouotiuata povddwy oe Xpron Baoikd eivatl duo: to Sl (Alebveg) kat
10 I-P (Ayyhooa&ovikd). MaAaidtepa ATav oe XPrion Kal TO PETPIKS aU-
oTnua rou oruepa teivel va katapynoetl.
e Oa mnpémnel va pdboupe Avta va xpnoluorotoUue To ouotnua povAadwy
Sl
< To ouotnua Sl éxel éva eyAAo TIAEOVEKTNA YIa ToV KAATIoONO: O ag-
pag napouaotddel ¢, = 1 kJ/kgK.
< O andnxoq and mn xprion dAwv cuoTNUATWY [AG UTTOXPEWVEL VA YVW-
piCoupe oplopéveg ox€aelg petatpornq povadwy. Ot Baoikdtepeg amnd
autéq eivat:
MNivakag 0-2: O1 mAéov CUVABEIG HETATPOTTIEG HOVAS WV
MeTaTpémoupe ot moAMAamAacialovrag 1 d1a1pWVTAG e
keal kd 4,2
kg Ib 2,2
kcal/h W 1,17 0,86
Btu/h W 0,3 3,41 (=3,5)
m3/h L/s 3,6
cfm L/s 2,13 (=2)
gpm L/s 15,84 (=16)
mm Pa 9,8 (=10)
psi kPa 6,9 (=7)
psi bar 14,5 (=15)
< [a 10 KABe Peyebog undpyouv dUo mpdypata mou sival kKaBoplopéva:
évag oUMBOALOUAG Kal Mia TUTIKA ovAada.
< Aev elvat AdBog dtav dev xpnollomnoloUpe TUTIKEG povadeg. Me tn xpr)-

on Toug OUWG €xoupe TIAeovekTaTa. To TeNKO anotéleoua Kahd &i-
ValL va TO HETATPETOUE OTNV TUTIKA JovAada.



20 ErKATASTAZEIZ KAIMATIZMOY I

< Ol oupBoliopol Ttou akohouBoUpue kaBopilovtal péoa ard rpdturna.

< 'Exel onuacia av otouq oupBoAlopouqg 1) oTig HovAdeg XPNOoLUoTow-
ooupe To Teld 1 To kepaAaio ypduua. Eniong npémnel va nmpoagéxou-
pe dtav XpnotuoroloUpe To m (UETpo) eneldr| urnopel va onuaivel kat
1/1000 kdmolag AAANG povadag.

@ 3710 gUotnua Sl xpnoworotouvtal Téco o °C oo kat o K e avrtiototya
oUppBoAatkat T.

EPQTHZEIZ

1. Mola eival Ta ouotiuata povdadwy; Moto ocuotnua povdadwy Ba Tpénel
va XPNOLIOTIOOULE;

2. TMowo elval To PeyAAo TTAEOVEKTNUA TOU cuaTrpatog Sl yia Tov KAartt-
ouo;

3. MNatl 8a npénel va yvwpifoupe oplopéveg BAOIKEG UETATPOTEG ATIO
dM\a ouotjpara povdadwy;

4. ZUPMANPWOTE TOV MAPAKATW Ttivaka. Av KAveTe PEXPL 2 AAOn eloaote
ON TOAU KaAol.

Nivakag 0-3: O1 mAéov CUVABEIG HETATPOTTIEG HOVAS WV

MeTaTpémoupe oe moAMAamAacialovrag n d1a1pWVTAG pe
kcal kdJ
kg Ib
kcal/h W
Btu/h w
m3/h L/s
cfm L/s
gpm L/s
mm Pa
psi kPa
psi bar




10.

11.

12.
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T elval n Turuk povdda kat yiati 1ag CUPQEPEL va TN XPNOLUOTIOIOUE;
Elval AdBog étav dev XpnoLUoTIOIoUE TIG TUTIKEG LOVADEG;

Mati Ba mpémnel va xpnolomoloUpe CUYKEKPLEVOUG OUUBOAITHOUG Yla
TO kABe peyebog; MNwg eival kaboplopéva Ta oupBola ou Ba xpnotuo-
TTIOLOUE;

Mati mpérnet va xpnoomnolole 1o owotd Ypdupa oe ield 1y kepalaio;
Mola dlapopd undpxel; Awote éva Tapddetyua.

Mwg delxvoupe dTL pia povdda eivat dlaipepévn pe to 1000 1y IoANa-
n\aolacpévn pe to 1000 1) pe to 1.000.000;

Marti mpénet va mpoogxouue étav xpnoidoroloUpe To cUUBOA0 m (ué-
TPO WKoug); AwaoTe éva mapdadetypa.

Mota sivat n dtagopd °C kat K; Tt dlagpgpel aTo GUPPBONOUS TOUg Kal
0TO GUUBOALOUS TNG BepUOKPATLAKNAG dlapopdg;

BydAte ¢wtotunieq Tov mivaka (0-4). Mpoomnadbriote va Tov CUMTAN-
pwoeTe 600 unopeite kakUtepa. Kdavte kat dedtepn Kat Tpitn npooTd-
Bela. Av otnyv Tpltn pooTdbela €xete KAvel uOvo 5 AdBn, tdéte eicaote
TIOAU KaAol.



22 I ErKATASTAZEIS KAIMATIZMOY I

MNivakag 0-4: EEdoknon oTtoug cuuBOAIGHOUG Kal TIG HOVASEG

2 ZupBoAiopd ZupBohiopd 2 2
Mepiypapr cuppoAou lra[:'é IS% S K ClT‘:ﬁBASH: AQE TumKn povasda
Erupdvela
Edkr BeppdtnTa
Evepydg
OeppoxwpnTikdTNTA

JUVTEAEOTNG, YEVIKA

OAkdG ouvteleoTrq
petapopdq BeppdtnTag

(ZuvteleoTq) BepUIKAG
aywyluétnTag

JuvTeEAEOTIG HETAPOPAG
BepudtnTag

E1d1kn] evBaAmia

EvBahnia

Mnkog

Aldkevo 1| ukpod mdxog

MdaZa

ApLBUAG, YeVIKA

Migon

loxug

Oepukd 1 PUKTIKS popTio

OeppdtnTa

Mapoxn oe dyko

Mapoxn oe paca

Oeppokpacia o °C

Oeppokpaoia oe K

Ed1kég 6ykog

‘Oykog

Taxumrta

Bdpog

Ewdwn uypaoia

Zxetkn Yypaoia

Alapopd dUo peyebwv

Xpdvog

Babuoég andédoong

MukvétnTa

AkTiva

Aldpetpog

Evépyela (yevikd)

MukvdtTa petapepdOpevng
evEpyelag
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AZKHZEIZ

1. Metatp€yPte Ta MAPAKATW:
> 750 kcal og kJ
= 1450 kg oe Ib
= 22500 kcal/h gge W
= 12000 Btu/h oe W
- 4200 m®h oe L/s
== 800 cfm oe L/s
- 12 gpm oe L/s

= 26 psi o€ bar

2. MetatpéWte Ta MAPAKATW:
= 4000 kJ og kcal
= 8500 Ib og kg
= 3250 W og kcal/h kat og Btu/h
- 2450 L/s oe m®h, oe cfm kai o gpm

= 2 bar o¢ psi
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"

<MBIQKOMENO] sTOXOI

Na e&olkelwBoUv ol padnTég e Toug OPoUG KAUATIONOG Kal KALUATL-
OTIK} povdada.

Na didaxBouv ta atolxeia Tou agpa Tou TIPEMEL va EAEYXEL O KALUATL
ouég.

Na yvwpioouv v lotoptkr] eEENEN TOU KALATIOUOU.

AN N Y

Na EavabupunBouv ol pabntég Ta €idn TWV KAIUATIOTIKWY [oVASwY Kal
eykataotdoewv (OIKIaKoU, emayyeAUATIkoU Kat Blounxavikou Ttutou)
Kal Tnv Katdta&n Toug o€ Katnyopieq.

1-1. Ti eivar o KAiuaTIouog

Eival yvwotd étL 0 oUyxpovog dvBpwrog nepvdel €va eydlo JEPOG TNG
{wng Tou Péoa oe KAeloToUg Xwpoug epyaaiag, Yuxaywyiag ry katolkiag.
I’ autd, 0’ autouq Toug Xwpoug, Ba mpénel va eEacPalifovtal UYLEWVEQ
ouvenkeg daBiwong, va eival euxdplotol Kat va rtapgxouv dveaorn. O KAL-
MaTIOUOG €xel orjuepa HeyAAeg duvatdtnTeg PooPopdq atnv Aveaon Kal
oTnV MapaywylkdtTa Tou avbpwrou ASyw TG ouyxpovng Texvoloyiag
TIOU XPNOLJoTIolE(TAL OTIC epapHoYEQ auTou Tou KAAdou. Ag dolpe SUWG
WG Uropoupe va oplooupe Tov KAUATIONS e arAd Adyla. KApaTiopdg
elval n dladikaocia pe v omola propoUpe va eMITUXOULE Kal va dlatnpn-
OOUlE TEXVNTEG OUVONRKEG UYIEIVIIG KAl Aveong o€ €vav KAEIOTO XWPO.
H dadikaoia kKApatiopou evog Xwpou katolkiag i epyaciaqg yiveral pe
eIdIKA pnxavruata mou ta Aéue KAIJATIOTIKA pnxavipjara i Hovadeg
KAIJaTIOHOU.
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%Zupnuwum‘]q
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JUPMIECTAG
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Ixua 1-1. Sxnuatkn napdotaon povadag kKAwatiouou yia 6€puavon kat Yuén.

Kd6e povdda kAlpatiopou (UKer 1) LeyAAn) Ba npémnel va eAEYXeL TauTO-
Xpova ta akdéhouba otolxeia Tou agpa:

® Tn Beppokpacia Tou KAPATIZOUEVOU XWPOU.

® Tnv uypaoia.

® Tnv kaBapdtnTa Tou agpa.

® Tnv kivnon Tou agpa oTo XWPO.

Mia KAMUOTLOTIKY pdovdda 1y eykatdotaon Bewpeltal ertuxnuévn puévov
étav kavorolouvtal 6Aol ol taparndvw épol kal n oTdéun Bopupou otnv
napoxn Tou aépa elval ota erntpendpeva dpla ou opifouv diebveilg opya-
viopol kat 1dlaitepa n Eupwmnaik ‘Evwon.

H otdBun BopuBou 1) nxooTddun petplEtal oe db (VIECIUNEN) KAl 1) ETUTPE-
népevn Tr g e€aptdral and To £i00g Tou KAPATI(OUEVOU XWPOU (OTOoU-
vTio padio TV, pouaceia, eotiatdpla, epyooTACLa KATL).
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1-2. Iloropikn €EEAIEN TOU KAIUATIOUOU

O nmpwtog avBpwriog Tou enexelpnoe va kAatioest €va xwpo frav o W.
Carrier o 1902. H mpWTn KAIMATIOTIKY] €YKATACTAOT, TIoU €ylve amnd Tov
Carrier, Atav og BLOUNXAVIKO XWPEO KAl OUYKEKPLUEVA OE XapToRlounxavia.
Apydtepa o Carrier BeAtiwoe Tnv eykatdotaon] Tou TipoodsTovtag kat ou-
oTtnua Uypavong Tou aépa.

H npwtn ooBapr| mpoomndbela mapaywyng UNXavnudTwy KAUATIopoU
yla Tov EAeYX0 TwV oUuVONKwY evog xwpou €ytve To 1930 katl déka xpovia
apydTtepa n nMapaywyr HovAadwy KAATIoUoU KAvel TIAEov Tnv Tapouaia
NG o€ eMNMed0o EMOTNUOVIKAG 0pYAVWONG, £€PeUVag Kal EQAPHOYNAS.

ZxfAua 1-2. Kevtpikrj povdda ensepyaoiag tou aépa, EAANVIKIIG KATAOKEUTS.
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To 1911 o Carrier kalL ol ouvePYdTeG TOU €riivonoav tn YPAQIKN Ta-
pdoTaon Twv YPUXPOPETPIKWY OTOLXEIWV TOU aépa Kal dnuiolupynoav Tov
MPWTO WPUXPOUETPIKS XApTn. Me Tov YuxpoueTplkd xdptn tou Carrier
anAoro)onke oNUAvTIKA n AUoM TwV TOAUTIAOKWY TIPORANUATWY TIoU Tia-
pouaiale o kKAiaTildpevog agpag. 2TiG HEPEG pag, Onwg Ba doupe Kal 0To
KepAAalo 2 autou Tou BiBAiou, n xprion Tou YUXPOUETPIKOU XAPTN OTIG [e-
AETEQ KAATIONOU KAl 0TNV €ERYNON TWV PAIVOUEV®Y TIOU TTApouatddovtal
otV enegepyaocia Tou agpa €xel YEVIKEUTEL.

2Auepa OAotL oxeddv ol enayyeAUATIKOl XwWpol, aA\d Kal peyAlog apld-
MOG KATOLKLWYV, £XOUV KALLATIONO Yla A0 TO Xpovo (B€puavon-PuEn). O KAL-
MaTIouog AEov kal otnv EANASa dev Bewpeital moAuTéAela aAAd avdykn 1
OUMMANpwHA otV Aveon TIou TIPETIEL va €XEL 0 aUYXPovog AvBpwItog OTo
oTmiTL Tou Ay otV gpyacia Tou.

Ta teAeutaia xpdvia n mapaywyr] (KATAoKeur) 1§ ouvappoAdynon) KAL-
MOTIOTIKWY HovAadwy kat otnv EAAAda au&dvetal paydaia kat n rodtnta
Twv Tapayduevwv povadwy eival oe oAU uPnAd emineda. Anotéleoua
autg NG npoomdelag eival va dnuoupyouvtal coBapéq polnobeoelq
Kal yla eEaywy€q EANNVIKWOV KAUATIOTIKWOV JovAadwy Tipog Tnv Eupwrnaikn)
‘Evwaorn, aAAd Kal TIPOG YEITOVIKEG [AG XWPEG, HE IKAVOTIOINTIKA OPEAN yia
NV €6VIKY] Hag OOVOia.

1-3. Kardra&n Twv povadwv KAIuaTIouoU

H katdra&n Twv povAadwv KAPATIONOU KAl TWV KAUATIOTIKWOV EYKATAoTAoe-
wVv YevikéTepa yivetal pue BAomn To okomo Tou eEurnpeTolv, aA\A Kal e Ta
TEXVIKA TOUG XAPAKTNPELOTIKA. 'ETOL propoUpe va XwpeI{oouUE TIQ KALATIOTL-
KEQ HovAdeg OTIG akOAoubeg Katnyopieg, e Baon:

® To okomd nou egunmpeTouv
e Tnv enoxr| katd Tnv orola Aettoupyouv
® Tnv €KTaon Twv XWPwV TIoU eEUTTNEETOUV

® Tov TpJTo 1| TN dladikaacia Kal To «ECOo» TIOU XPNOLUoTIolelTal yia ToV
TIA-iPN KALLATLONO €VAG XWPEOU
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1-4. Katdra&n Twv povddwv wg mpog 1o OKoImo

‘Otav oxedlddeTtal Kal TpayaToToLelTal [ia €yKATAoTAOT KAUATIOMOU €XEL
kdroleg anaitrioelg ol oroieg Ba mpérnel va ikavorolouvtal. ‘Etol, avalo-
YW Tou okortoU yla Tov oroio yivetal o KAIATIoUOG evog XWPOU, oL eyKa-
Taotdoelg KAatiopou xwpilovral

® Y& gykataotdoelg aveong
® 3¢ gykataotdoelg emayyeAparikou A Biopnxavikou TUtrou

2TV Katnyopia dveong evidooovtal Ol £YKATAOTACELG TIoU OTOX0Q
Toug elval n dvetn kat uylewr dlaupovr) Tou avBpwrou oe éva XWPOo [N ep-
yaotakd. Tétoleg eykaraotdoelq eival o KAHATIONOG KATOKIWY, BLBAL0ON-
KWV, OXOAIKWY AlOOUCWV KATT.

2TIG €YKATAOTAOELG EMAYYEAHATIKOU TUTIOU O KAUATIONOG OTOXEUEL
oTnv AveTn TAPAUOVH TOU TIEAATN O€ €vav EMAYYEAUATIKO XWEO yla va
ayopdoel Tipoidvta mou dlabEtel katl va au&nboulv 1ot Ta KEPDN TNG ETL-
Xelpnong. Tétoleg eykataotdoelq eival o KAatiopdg super market, eotia-
Toplwv KA.

O BlopnXavikog KAIJATIOHOg eEurnpetel TNV nmoldtnta TG napaywynig
KAl TNV IapaywylkoTnTa TG erixeipnong kat éx1 anapaitnta v aveon Twv
gpyalopévwv o’ autr|. BéBala MoANEQ popEég 0 BLOUNXAVIKOG KAUATIONAG
propel va napéxel Aveon Kal otoug epyalduevoug (TLx. o’ éva eunopikd
KEVTPO, aA\d auTd eival evieAwG CUPMTTWHATIKG). Opwg 0TO XWPO CUOKEU-
aolag g cokoAdrag oTig Blopnxavieg cokoAdtag anaiteital KAWATIoOUOS
rou eEaopalilel Bepuokpaaia xwpou 17°C. H Bgpuokpacia auty eival
KOAN yla Tn ouokeuaoia Tng ookoAdTag, aA\d dev eEaaPaAilel kat Aveon
oToug epyaldpevoug OTO XWPO cuokeuaoiag (kpuwvouv). Tétolou eidoug
EYKATAOTACEIG KAUATIOMOU ouvavtoUue ouvribwg oe Xxaptorolieg, ugpa-
vtoupyeia, epyootdola napaywynig YAUKIOUATWY KATT.
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1-5. Q¢ mpog Tnv emoxn

Avdhoya pe Tnv enoxr) Tou eEunnpetel pia eykatdotaon KAlaTiopou Xa-
paktnpifetal wg:

® EyKATAoTaoM XEINEPIVOU KAUATIOUOU
® EyKatdoTaom KAAoKaipivoU KAUATIOUOU
e Eykatdotaon kAatiopou yia 6Ao 1o xpovo

Ol eykataotdoelg xeldeplvol KAUATIOMOU avaggpovtal Baoikd otn
B€puavon eviég xwpou (katolkiag 1) emayyeAUATIKoU XWEOU) KAl OTOUG
TPOMoug dnpoupyiag dveong katd 1o xeuwva. H B€pupavon evog xwpou
propel va eEao@alietat:

® A6 KAAOOIKN eYKATAOTAON KEVTPIKNAG B€pavong (Ue (eatd vepd).

® And KevTpikA povada enefepyaciag (BE€puavong) aépa kat v mpo-
Caywyr) ToU OTO XWPO e agpaywyougq.

® And pIKPEQ TOTKEG KAIMATIOTIKEG Jovadeg Fan Coils (damédou, Tol-
XOU "} 0POPHG).

® Ané avtAieg 6eppoTnTag (heat pumps), dnNAadn e AVTIOTPOPH] TOU
KUKAOU Aeltoupyilag YukTiKAG Hovddag. H apxni Aettoupyiag g
avtAiag BepudTnTag Kal oL EpApUOYEG TG Ba avarrtuxbouv og eno-
pevo kepdhalo autou Tou BiAiou.

To peydho TpdBANUA TIOU TIAPOUCLIAZETAL OTIG EYKATAOTACELG XEIUEPL-
voU KAlUATIoOHoU eival o éAeyX0og TNG OXETIKAG uypaaciag kai n diatmpnon
NG ota ermbuuntd enineda. Zta kepdhala autou Tou BiRAlou Ba avapep-
BoUv oL TPATIoL AVTIMETWIIONG TNG Uypaociag otoug Bepuatvouevoug Xw-
pOouG.

O Bepivég KAIPATIONOG otoxeUel otV eEA0PANON CUVONKWY Aveongq
Katd Vv mepiodo Tou Kahokalplou. AvtiBeta e To XeUePVO KALLATIONO
(B€ppavan), ato Bepvd KAPATIONO To TIPOBANUA sival n apaipeon g
uttepBOAIKAG TOoATNTAG UYPAoiag Tou TEPLEXEL O KAATI(OUEVOG agpag,
oétav Yuxetal otn Bepokpacia mou embuUoULE.

‘Ouwg N OAOKANPWPEVN HOPPY TNG €VVOoLaG TOU KALATIOHoU diveTal pe
NV Ikavottoinon dAwv Twv oTOXWV Tou, ONwg autol avagépbnkav otnyv ma-
paypago (1-1) autou Tou kepahaiou. N’ autd, étav WAAE Yia KAUATLOTL
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KM eykatdotaon uag olkodoung, 6a evvoolpe mdvta KAIJATIONO yia 6Ao
TO XPOVO (XeLLEPVO - Bepvd Kal eEAePLOO).

Fan Coil Units
(FCU)

ZxApa 1-3. Kevtpikn eykatdotaon kKAuatiouou ue Fan-Coils darédou.

1-6. Kardra&n Twv povadwv KAINATIONOU WG MPOG THV EKTAON
TWV XWPWV 1ToU eEUMNPETOUV

Ol KAIOTIOTIKEG OVADEG 1) EYKATAOTACELG, AVAAOYA JE TOUG XWPEOUG TIOU
eEummpetoly, katatdooovTal:

® 3¢ ovddeg dwpuatiou (Toixou 1) dlalpoUeveqg)
® 3¢ NUIKEVTPIKEG HovAdEeQ
® 3¢ KEVTPLKEQ HOVADEQ

Ol KAUaTIOTIKEG povadeg dwpaTtiou eival povadeg UIKPNAG LoxUog Kal
eEuTMPETOUV TIG avAYKeG HOVO evOG OUYKEKPLEVOU XWpou. Tétoleq povd-
deq KAIATIOMOU eival ol povadeg Toixou R mapadupou, ol oroieg Torobe-
Touvtal og TpUma rou avoiyetal oe eEwTePIkO TolXo evog dwpatiou, KaBwg
erniong kat ol povadeg diaipoupevou Tutiou (Split Type). Ot povddeg Toi-
XoU A mapabupou teivouv va katapynBouv ASyw TwV TMOAWY LELOVEKTNUA-
TWV Tou napouatddouv (ENewn kahaiodnoiag, 66puBog KAL)
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g
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ZxApa 1-4. (A) KAwatiotikr povdda dwuatiou rou torobeteital oe Tpuna rnou
avolyetat o€ Toixo.
(B) Movada diaipouuevou turtou (Split type).

Eowteptkr) Movdda

EEwtepikr) Movada

AvtiBeta, ol povddeg dwuatiou dlaipoupévou tumou (Split) mpoTioU-
vtal yiati mapouatdlouv TIOANA TIAEOVEKTAMATA EvavTl TwV HovAdwV Tol-
XoU. Mepikd amnd Ta MAEOVEKTANATA TWV dlALPOoUPEVWV HovAdwy eival:

® EUKOAN Kat xwpic Inuiég Tornobgtnon Twv HovAadwv.

® TonoBetouvTtal o ornolodnnoTe onueio Tou KAUATI(OEVOU XWPOU
Kal OxL Hévo oe eEwTeplkoUg TolXoug.

® H Aettoupyia toug eival aBpufn WA KAl O CUMTILECTNG KAl O GUTTU-
KVWTNAG, TIou Tipo&evouv To B0puPo, Bpiokovtal €Ew and Tov KAa-
TIOPeVO XWPo. ZTNV Katnyopia Twv dlaipolpevwy povadwy (Split)
Katatdooovtal Kal ot TtoAudlaipoUpeveg (Multi unit), otig omoleg pa
eEWTEPIKY] HOVADA (CUUTIIEDTNG - CUMTTUKVWTNAG) Urtopel va ouvdebel
e ieploodTepeg amnd dUO ECWTEPIKESG MOVADES (LEXPL KAl TIEVTE), TIOU
Aettoupyouv aveEdptnta.
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Movdda danédou

EEwtepikn| povada

Movdda toixou

Zxnpa 1-5. MoAudiaipoduevn (Multi) uovada kKAuatiouou Ue uia eEEWTEQLKY) KAl MEVTE
EOWTEPIKEG UOVADEG.

Ot dlapolpeveq LovADEG UrtopoUv va TIapEXouV HOvo YUEn \ Yuén kai
0éppavon (avtiiegq BepudtnTag) mou eival kat 0 ouvnB€oTePog TUTIOG TIOU
KUKAOQOpPE( OTO gundplo.

Ol NMIKEVTPIKEG POVADEG KALATIONOU eEumnpeToUv katd kavdva repLo-
odtepoug and €vav xwpouq (dwudTia) 1 peydhoug eviaioug xwpoug. TéE-
TOlEG TIEPUTTWOELG PrTopel va eival €va SIaUEPLONA 1] Evag EMAYYEAUATIKOG
XWPOG (.X. €&va e0TIATOPLO, COUTIEP MAPKET KATL.) Ol NUKEVTPIKEG HOVADEG
propel va eival iaipoUpevou TUTToU 1 Kal auToTEAEIG (HOVOUTTAGK).

Eowt. povdada

Eowt. povdda Mupyoq YUENG

EEwT. povdda

ZxAua 1-6. (A) Hukevtpkn povdda dtaipouuevou turou (Split Type) pe agpOYukTo
OUUMUKVWTT.
(B) Huikevtpkn povdda dlaiypoUuevou TUnou e USPOWUKTO CUUITUKVWTH.
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OL NUIKEVTPIKEG ovAdeq uropel va eival agpOYPUKTEG 1 UdPOYUKTEG,
avdloya pe To HETo YUENG TOU CUUIUKVWTY. 2TIG TIEPLOTOTEPEG TEPUTIW-
OElg EPAPUOYWY, TIPOTIOUVTAL Ol agPOYPUKTEG Hovadeq Adyw Tou pikpoU
kéoTtoug ayopdg, eyKatdoTaong Kal ouvtripnorg Toug.

Ol NUIKEVTPLKEG povAdeg dlalpoupievou TuTou dlakpivovtal og duo Ka-
TNyopieqg:

® 3TIGQ NIUKEVTPIKEG LOVADEG OTIG OTIO(EG OUVIEETAI SIKTUO AEPAYWYWV
Kal

® >TIG HOVADEG Ol oTtoiEG TIPOTAYOUV TOV KALMATIONEVO agpa aneubeiag
OTO XWPEO ToU KAUATlouv (TUTMOG «VTOUAATIAG»).

2NV MPWTN KATnyopia n Katavour) Tou agpa oTo XWEO Yivetal pe pikpo
OIKTUO agpaywywv Kal oTopiwv Mpooaywyng, HEow Twv omnoiwv yivetal
LOOKATAVOY] TOU KALUATIOMEVOU agpa oToug dldpopoug XWEOoUG.

Ol povddeg TUTMOU «vTOUAAMAG» TPoodyouv Tov agépa and €va Pévo
oToulo pocaywynig agpa, mou eival Tornobetnuévo oTIq povdadeg and To
€PYOOTAOLO KATAOKEUNG TOUG.

EEwteptkd
Eowtepikd Tnpa

Turpa \ Aepaywyoq

Z1éuo

ZxAMa 1-7. Hukevtpikr uovdda ouvdedeuévn o€ SIKTUO agpaywywy.

2TIQ auToTeAeiq povadeg KAIHaTiopou, 6Aa Ta TUAUATA TNG povadag
artotehoUlv €éva eviaio oUvolo Kal TepIKAElovTal Og KoL) HETAANOKATA-
okeun}. Mia tétola povdda ¢aivetal oto oxrjua (1-9). H povdda autr toro-
Beteital otnv opoPr} Tou KTIpiou Tou KAWaTICeL, yU' autd kal eival yvwotr)
OTOUG TEXVIKOUG TOU KAIUATIONOU wq povdada Timou opo®ng (roof top).
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ZTOMUIO TIPOCAYWYNS

'

Eowteptkn povada

2TOMIO ETUOTPOPNIG

EEwtepikn povada

ZxApa 1-8. KAwatiotikn povada turou vrouAdnag.

O1 KevTPIKEG HOVADEG KAIHATIOHOU KALATICOUV OAOKANPO TO KT(PLO OTO
oroio eival eykateotnuéveg kal eivat katd kavova povadeg yia 6o To Xpo-
Vo (YUE&n kal Bépuavon).

OL kevTplkég povadeg dlakpivovtal og duo PeYAAES KATNYOPIEG:

® 3TIG Hovdadeg 1) eykaraotdoelg YUEng - Bépuavong pe YUk vepou
kal KAaool1ko AéBnTa {eoTou vepou 1y atpou Kat

® >T1g povddeg Tou divouv YUEN - B€pavon e avaoTpo@r Tou KUKAOU
Aettoupyiag, YvwoTeg wg avtAieg Bepudtntag (Heat pumps).
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(oanatt

T c
l " \ \Emo-rpocpr’]

Mpooaywyn

ZxApa 1-9. Sxnuatkn napdotaon povddag turou oporig (Roof top).

Ta Teleutaia xpdvia og POVTEPVA CUYKPOTAUATA KTIpiwv epapudletal
oUOoTNUA KEVTPLKOU KAUATIOWOU, e TOTIKO EAeYXO0 TNG noadTntag Tou e&a-
TUlOUeVoU PUKTIKOU peuotou. To oguotnua autd elval yvwoTd oTtoug Te-
XVIKOUG TIoU aoyoAouvtal e ToV KAUATIONS wg oUotnua petaBaiidpevou
dykou YukTikoU peuotou 1) VRV system (Variable Refrigerant Volume).

ZxApa 1-10. Eykatdotaon kevipikoU kKAatiouou pe ouotnua VRV, iou eAdyxetal
arno KEVTPIKO UMTOAOYLOTH).
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AettTopePNQ Teplypadr] TNG Asttoupyiag, aAAd Kal TwV ePAPUOYWV
KABe £{doug KAUATIOTIKNAG HovAdag Kal eldIKOTEPA TWV EYKATAOTACEWV
KeVTPIkoU KAaTIopoU, Ba yivel oe endueva kepdhata autou Tou BiRAlou.

~— U/ MEPIAHWH - ANAKE®AAAIQZH

e KAlpatiouog eival n dladikaoia pe Tnv oroia urnopouUpe va ETUXOoUE Kal
va dlatnPriOoUlE TEXVNTEG OUVONKEG UYLELVAQ KAl Aveong o’ évav KAEL-
oTé XWpPO.

® O KAUATIONOG YiveTal pe IKA UNXAvViaTa TIoU TA AEUE KALIATIOTIKA
MNXavAUaTa 1} KALLATIOTIKEG UOVADEG.

® Ta kUpla otoixela mou eA€yxel 0 KALATIONOG elval n OepHokpaacia, n
OXETIKA uypacia, n ka@apdTnTa Tou agpa Kat n Kivnon tou agpa oto
XWPO.

® [MpwTog TOU aoXOABNKE e TOV KAUATIOUO ritav o Carrier. Autdg emvo-
NOoE Kal TOV YPUXPOHETPIKS XApPTN.

® ‘Otav otdxoq uiag eykatdotaong kKAatiopou eival n dveon, ovopdletal
KAlMATIONAG dveong, evw dtav oTdxog elval n moldtnTa Tng Mapaywyng
Kal N mapaywylkéTnta g enixelpnong, ovoudZetal BLoUNXavikog KALJa-
TIopOG.

® O1 povddeg KAlpATIopoU priopel va divouv pdvo YUEN 1) YUEN kal B€puav-
on, omndte TIG ovopdloupe avTtAieg Bepudtnrag (heat pumps).
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EPQTHZEIZ

1. TievvoouUpe e TOV OPO0 «KAUATIOUOG>;
2. MNowa otoixela Tou aépa TPETel va EAEYXEL O KAUATIONOG;

3. Mola n dlapopd peta&l kKApatiopou dveong Kat BlounxavikoU KALPATL-
ouou;

4. Ti peloveKTruaTa napouctdlouy ol KALMATIOTIKEG ovAadeg Tolxou (M) ma-
pabupou);

5. Mola eival Ta mAeovekTAMATA TWV dlAPOUPEVWY HOVAdWY KALUATIOMOU
(split units);

6. Avapgpete TPELG TOUAAXLOTOV TUTIOUG NIIKEVTPLIKWV KAL KEVTPIKWVY LOVA-
dwV KAATIOHOU.

7. Tielval ol avtieg Bepudtnrag;
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2TOIXEIA EPHPMOXZMENHZ
WYXPOMETPIAL

BAZIKEZ ENNOIEL PYZIKHZ KAl ©EPMOAYNAMIKHZ
YYXPOMETPIKOX XAPTHX

METABOAEZ TOY AEPA ZTON KAIMATIZMO

YIMOAOIIZMOI ME TH XPHZH TOY WYXPOMETPIKOY XAPTH
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v 4

<MBIQKOMENO] sTOXOI

Na eEoikelwBolv oL pabnTég pe TG vvoleq Kal Toug TeEXVIKOUG 6poug
™G YuxpoueTpiag.

Na yvwpioouv T dopur| Kat T onpacia Tou PuxeoueTPIKoU XApTN.

Na yvwpioouv TI PUXPOUETPIKEG HMETABOAEG TOU AEPA OTOV KALUATL
ouo.

Na pdBouv va amoTurwvouV TIG PUXPOMETPLIKEG LETARBOAEG TOU agpa
TAvw oTOV YUXPOUETPIKS XAPTN.

Na kdvouv, Pe Tov YPUXPOUETPIKS XAPTN, amnmAolq aANd TPaKTIKOUG
UTTOAOYLOMOUG.

Na urtopoulv va erAEyouv TIG KATAMNAEG KAUATIOTIKEG ovAdeg, BA-
el TEXVIKNG MEAETNG TToU Ba Toug Sobel.

D N N D N N N

2-1. To Avrikeilugvo TnG YuxpouEeTpiag

O atpoopalpikdg agpag anoteAeital wg yvwotov Katd 21% and oguyodvo,
78% and alwto Kal 1% arnd dA\a agpla. Emmiéov otov atpuoopalplkd agpa
untdpyxouv dlalupévol udpatpoi. Ot udpatuoi eival vepd to oroio €xel e€a-
TULOTEl KaL 0g agpla MAEOV KATAOTAOT TIEPLEXETAL OTOV ATLOOPALPIKO agpa.
H duvatdtnta Tou aépa va dlaAlel udpatuoug eival TIoAU pikpry, HOAIG Alya
YPAUUAPLa 0To KABe KING aépa Kal pewwvetal 600 TEPTEL 1) Bepllokpaota.
H meplekTikdTTa TOU aépa oe udpatuouq (uypacia) av Kal ek mPwtNng
OPewq @aivetal TeAeiwg aoruavtn, evroutolg elival n artia mou TpokaAel
dlagopa Kalplkd gawvopeva (ouixAn, vEwan, BPOXM KATL). ZUyxpovwg
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artotelel Baokd mapdyovta yia ) dlapudpewaon cuvenkwv dveong o’ évav
KALMATI{OPEVO XWPO.

KAlpatiopévog aépag ovoudetal YEVIKOTEPA 0 A€Pag ToU XL UTIOOTEL
pla oelpd and TPOoTMoMooElg TWV BATIKWY XAPAKTNPLIOTIKWY ToU (Bepo-
kpaoiag, uypaciag, apaipeon okdvng KAL) he okomd va TeplENBeL OTIq
ermBuuNTEG ouveONkeg. MNoleq OUWG TPOTIOTOWOELG EXEL UTTOOTE( KAL YL TIOLO
AOYO0; XpNnOoomolwvTag HOvo Tov 0po “KALUATIONEVOG agpag” dev TIg EE-
poupe. Av otnv Kevtplk B€puavon roupe Bepudg agpag €xoupe eplypd-
el oxeddv Ta ndvra kKat EEpoupe yla T agépa mepimou Adpe. Av Ouwg
OTOV KALLATIONO ToUpe arnAd “KAlaTIouévog agépag”, dev €XOUE TiepLypd-
Yel Kal TToAG pdyuata, eipaocte oxeddv oTo OKOTADL.

‘Otav oe uia eykatdotaon pag xpeldletal va dleukplviooupe yia to Tt
urtovooUe Tiow amd Tov Yevikd Kal aca®r] 0po “KAUATIONEVOS agpag”,
TéTe apx(Coupe va praivoupe oto Xwpo Tou ovoudletal WuypopeTpia. MNa
va anoktrioel dnAadr) o 6pog “KAUATIONEVOG a€pag” KATIOO CAPEDTEPO
vénua, 6a mpénel va nouue Alya mpdyuara napandve yua Tig 10TNTeG
Tou, TL.X. TL Beppokpacia €xel, Tola eival n TePLEKTIKOTNTA TOU Og uypaoia
KATL. 2TIG TEPLO0OTEPEG EPAPHOYESG APKEel va dwooupe Tn Beppokpaaia Kat
TN OXETIKY uypaoia Tou agpa. Avti dnAadn va nmoupe anid “KAATIONEVOG
aépag”, Aéue: “agpag Bepuokpaciag 22°C Kal OXeTIKAG uypaciag 50%”.
Tote €xoupe mpodlaypdyel oxedov Ta mavra. O aépag €xel kat AAa xapa-
KTNPLOoTIKA, Ta omnoia, BAoel autwyv Twv dUo (Bepuokpaciag-oxETIKNG Uypa-
olag) Bpiokovtal eUkoha and mivakeg 1§ and €va didypauua rnou ovoudle-
Tat YuxpopeTpikdg XapTng.

Mapandvw xpnoldoroljoaue v ékppaon “oxeddv ta ndvra”. Kat
auTd emeldr] Ye TNV Yuxpopetpia dev Tpodlaypddoupe TA MAVTA OXETIKA
e TOV KAILATIONEVO a€pa. ZUYKEKPLUEVA, dev avapepduaote KaBdAou oe
XAPAKTNPELOTIKA OTwg N TaxUTNTa ToU agpa, N MEPLEKTIKATNTA TOU aépa o€
okévn (apalpeital pe ouvren ¢iAtpa), oe kamnvod (apalpeital pe nAekTpo-
oTaTika QIATPa) Kal oe oopEg (apatpeital e piATpa evepyou AvBpaka).

Me v Yuxpopetpia mpoodiopifoupe uévo Ta OepHoduVapIKa XapakTn-
PIOTIKA Tou aépa, Ta omoia ouvndiletal va ovopdlovral kal WuxpoueTpIKA
XapakmpioTikd. O 6pog autdg ocuurnep\auBAvel HOVO TA XAPAKTNPLOTIKA
TIoU €X0UV va KAVouV [ T 6EpHOKPATia Kal TNV uypaacia Tou aépa.
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2-2. O YUXPOUETPIKOG XAPTNS

O YuxpoueTpkdg Xaptng eival pia emvonaon, nou €ylve and tov Carrier, ue
TNV oroia Ta YUXPOPETPLIKA XAPAKTNPELOTIKA TOU aTpoopalplkol agpa ma-
pouatdlovtal Aa padi mdvw oe pia oehida. ANA n onuacia Tou Yuxpoyle-
TPLKoU XApTtn dev meplopifetal Pévo oto 1L propoue va Bpoulpe oAU u-
KOAQ, TIAvw O’ auTdv, TA OTOLAdNTIOTE XAPAKTINPELOTIKA TOU aépa, Ta onoia
untdpxouv Kal oe Tivakeg, Tou elval oxeddv eEloou elxpnotol. Ekeivo ttou
€xelL Tn peyalutepn onpacia eival 611 pe autdv yivovtal oAU eUKoAa OAoL
ol Beppoduvapikol urtohoylopoi Twv PeTaBoAwv Tou agpa. Ot urtoAoytopol
autol, av dev eixe emvonbel o YuxpoueTpkdg XAPTNg, 6a fyTav pev duva-
Tol, aA\d 6a napouaialav oAU peydAn duokohia oTtnv eKTEAEOT] TOUG.

Mdavw otov KABe PUXPOUETPIKS XAPTN avaypdeeTal AVTOTE TO UYOpe-
TPO Yyla To oroio €xel auvtaxBel. Autd opeileTal oTo yeyovdg 6Tl 600 ave-
Baivoupe oto UYog, Téoo 0 agpag yivetal apaidtepog. To anotéAeoua eivat
va petaBdiiovtal Ta Bepoduvapikd XapaAKTNELOTIKA Tou agpa. Av Xpnaolpo-
TomoeTe T.X. o€ UPOUETPOo 1500 m évav YPUXPOMUETPIKS XAPTN ToU EXEL OU-
vraxBel yia ugdpuetpo Undév, téte Ba €xete AdBog anoteAéopara. Wuxpo-
peTplkol XdpTeg, PeTd Tov TPwTo Tou ouvéTage o Carrier, €xouv ouvtaxOel
oMol akdun and dldPpopeg eTalpeieg kal opyaviopous. ESw erm\éEaue Evav
arnd Toug TAEOV EYKUPOUG WUXPOMETPIKOUG XAPTEG TIOU UTIAPYOUV, O OTIoi0g
€xel ouvtaxBei and v ASHRAE (American Society of Heating, Refrigerating
and Air Conditioning Engineers). O YUXPOUETPIKOG AUTAG XAPTNG PEPEL TOV
aplOuod «1» Kal avaPeépetal ae UPOUETPO UNdEV, dnAadr| oty erupdvela Qg
B8d\acoag. Kahurtel v rieploxr] Oepokpactwv and 0 uéxpt 50°C.

H ASHRAE d1a8€tet AAoug 6 WuxpoUETPIKOUG XAPTEG He aplBpoug and
«2» UEXPL KAl «7». ATd auTtouq OL TILO XPNOLUOL YIa TOV KAATIoOUS eivat o 3
TIoU KaAUTTTEL TNV Tteptoxr) and 10 uéxpt 120°C kat oL 5, 6, 7 ou eival yia ta
ugdpuetpa 750 m, 1500 m, 2250 m, avtiototxa. Emniong undpxouv o 2 yla Tiq
XAUNASS Beppokpacieg (-35 péxpt +10°C) kal 0 4 yia TIG UPNAEC BEPOKPa-
oieg (100-200°C). Av Tuxdv Bpebeite, oav enayyeAuatieg MAEov, OV avd-
YKN va XPNOLOTOINOETE TOV WUXPOUETPIKS XAPTN Og HeEYAAo UWOLETPO, Ba
TPEMEL VA XPNOLOTIOOETE AUTOV TTOU ival TIANCIECTEPA OTO UYPOUETPO TTOU
Bpiokeote. ZInVv PAEN, 0 YPuXPOUETPLIKOG XApTng Tng ASHRAE pe aptBud
«1» xpnoudomnoleTal, pe kaAd anoteAéopata, PEXPL Kal oe UPOueTpo 400 m.
M’ auTtd Kat KAAUTTTEL IKAVOTTIOINTIKA TIG TIEPLO0OTEPES EPAPOYEG.
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H oeAida autr €xel apebel AeUKn| yla TIC ONUEIWOELG TOU HadnT.
Mn onpewveTe AVW OToV PUXPOUETPLIKS XAPTN.
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2-3. Ta Bepuoduvauikd (YUXPOUETPIKA) XAPAKTNPIOTIKA TOU aépa

Av Kal Ta meploodtepa BePOSUVAIKA XAPAKTNPLOTIKA Tou aépa eival idn
YVwoTd, 6a Ta enavaldBoupe 0Aq, yia va ta BuunBoulpe. Ta xapaktneLoTL-
KA autd eivat cuvolikd emtd, Ta eENG:

1. H 6gppokpaacia. Ovouddletal eniong Bepuokpacia Enpou BepoUETPOU 1
Enpou BoABou kat cupBoAieTal wg ty,. O delktng db pogpyxetal and tov

AyyAid 6po dry bulb mou petagpdletal «Enpdg BoABdg». Eival n Beppo-
Kpaoia rou deixvel €va kolvo BepudueTpo, dtav ekTeBel oToV adpa.

2. H 6epuokpacia uypou BeppouéTpou. ZupBoAiletal wg ty,. O delktng
wb ipoépyxetat and Tov AyyAikd 6po wet bulb Tou petagppdletal «uypog
BoABSg». Eival n Bepuokpacia mou Ba deiel éva Bepuduerpo dtav o
BoABdg Tou eival eyBamTiopévog oe vepd oy UttoBAAMETAL O €viovn
e&dtuion. ©a ) dolpe autr ) Beppokpaaia av .. TUAEoupe To BoABS
TOU BEPUOUETPOU e €va UYPd KOUUATL UPaoa Kal To BANoupe OTo peu-
Ha aépa Tou dnuioupyeital arnd vav aveuloTnpa.

3. O e181k6¢g dykog Tou agpa. ZupBoAileTal pe To ypduua v. Eivat To avri-
BeTO aKPIBWS Tou e1diKoU BApouc. Metpiétatl oe m¥/kg. Ekppdlel méoa
KUBLkA pétpa katalapBdvel To 1 kg aépa oe oplouévn Bepuokpaaia kat
updpuetpo. ‘Etol .x. av €xoupe 100 kg agpa, pe v = 0,90, Téte autd
gxouv 6yko 90 md.

4. H €181k} evBaAmia. ZupBoAiletal pe to ypdpuua h. Eival to mood Bepud-
rtaqg nmou niepExetal oe 1 Kg aépa. Metpiétat oe kd/kg. MNa ouvropia
Ba Tnv anokahouue anhd evlaAmia. ‘Onou oTn ouvéxela autou TOU Kel-
pévou ouvavtdpe Tov 6po evlaAmia, Ba evvooue Tnv €18IKA evOaAmia.

5. H 131k} vypacia. ZupBoAiletat pe to ypdupa W. Eival Ta ypauudpla
vepou avd kg Enpou agpa, dnAadn oe g/Kg.

AIEYKPINHZH: H edr| uypagoia eival otnv npayuatikétra €va adid-
otato peyebog, emnedn dapoupe pdda (g) pe pdla (kg = 1000 g). An-
Aadr| étav Aéue 1 g/Kg = 1 g/(1000 g) = 0,001. Me Tnv Teheutaia popen
xpnotuoroleital wg eni To mMAeloTov oToug untoAoylopoug, érwg Ba dou-
pe ota napadeiypara.

6. H oxeTiki uypaoia. Aev €xel HovAadeg PETPNONG kal cuPPBoAileTal e To
EAMNVIKG ypduua ¢. Ba Tn ouvaviroeTe Kat e To oUpBoAlopd RH 1 rh
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(Relative Humidity). EkppdZel To mooootd nou 0 a€pag eival KOPETE-
vOgQ Ue udpatpouq.

® Mapddetyua oplopoU Tou ¢: 0 agpag ae Bepuokpacia ty, = 25°C si-
vat og B€om va dlaldoel MApwg uypacia pExpt 20 ypauudpla avd kg
(20 g/kg). Av €xel dlaAuael T pion moodtnTa, dnAadn ta 10 g/Kg tdte
AEE OTL €XEL OXETIKN Uypacia @ = 50%. Av €xel dlalloel 8 g/Kg, Téte
€xoupe (8/20) x 100 = 40, ondte @ = 40%.

® Mdvo oe oAU peydAa Ugn 1) o€ TPOTUKEG TIEPLOXES, KAULA POPA rTo-
pel va mapouaotaotel ty, = t,,. ANAadn oe pia tétola nepinmrwon, étav
tgp = 25°C, Ba eivat t,, = 25°C kat ¢ = 100%.

® Yrtidpxel oAU atevog deouodg HETAEU ¢ Kal tyy,. Ma pia ouykekplugvn
T} TOU typ, 000 HewveTal TO ¢, TOOO HEWWVETAL KAl TO twb Kal avtl-
OTPOPWC. AV TL.X. EXOUUE tgyy = 25°C, TéTE YIa @ = 50% TIPOKUTTTEL
twp, = 18,1°C, evwd yia ¢ = 40% T0 t,, = 16,2°C. Ta otoixeia 6a ta Bpi-
OKOULE TIOAU gUKOAQ, érwg Ba douue, and Tov PUXPOUETPIKS XApTN.

7. H Bepuokpaaia Tou onueiou dpdoou, 1 anid, yla cuvtopia, onueio
dpdoou. ZupBohiZeTal wg ty, kat peTpiEtal oe °C. O deiktng dp Mpogp-
xetat and Tov AyyAiké 6po dew point tou onpaivel «onueio dpdaou».
Elval n Bepuokpacia Tou aépa otnv ormoia apxilel n uyporoinon Twv
udpatuwy Tou Teplexel. H oxeTikn uypaoia oto onueio dpdoou eival
névtote 100%.

® To ty4, EapTATAL AMOKAEIOTIKA KAl HOVO ard TNV MoooTnNTa USPATUWY
Tou undpxet otov agpa. MN.x. av éxoupe uypacia W = 15 g/Kg (dn-
Aadr| 15 g udpatuwv oto kABe Kg agpa), T6te TO ty, TOu agpa Ba &i-
vat 20,2°C, aveEdptnra and ta AAa Bepuoduvauikd XapakTneLoTIKA
(tabs twor P)-

¢ [a va kataAdBoupe TL onuaivel otnv MPAgn o dpog “onpeio dpdoou”,
ag BuunBoulpe To Kalokaipl dtav pixvoupe KpUo vepd o’ €va MoTrHEL.
2tV erm@dvela Tou Totnpelou Ba dnuoupynboulv dpocooTtaiideg, dn-
Aadr| uyporoinon udpatuwy. MNa va cupBel autd mnpémnel To MoTrAEL
va éxel Beppokpacia pikpdtepn 1 To MOAU {on pe N tg. AnAadn n
typ elval n peyaldtepn duvarr Tiur) TN Beppokpaciag mou Propel va
€xel éva owa, yla va uyporolouvtal ol udpatuoi otnv ermpdveld Tou.
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2-4. H amotunwon Twv 6EpuoSUVAMIKWY XAPAKTNPICTIKWY TOU aépa
MAvw OTOV YUXPOMETPIKOG XAPTN

2710 oxrjua (2-1) BAéroupe anhomolnuéveg OAeQ TIQ YPAUMER TTIoU UTtdpxouV
OTOV YUXPOUETPIKO XAPTN. Xpnotuoromenkav ot aptBpol mou avapgpon-
KQv TIPONYOUMEVWG KATA TNV anapiBunon twv 6epuodUVaKWV XAPaKTN-
PLOTIKWV. ZUVOTTTIKA €XOUIE:

Nivakag 2-1: ZupBoAiopoi kai Movadeg

Fpappn Nepiypagn ZupBoAiopog Movadeqg
1 Oeppokpacia Enpou BoABoU tap °C
2 Oepuokpacia uypou BoABou twb °C
3 E131k4G GYKOG v mé/kg
4 EvBaAria h kd/kg
5 Edkr) uypaoia W a/Kg
6 ZXETIKN Uypaocia [O) %
7 Snueio dpdoou tap °C

Qtu

Zxfua 2-1: Ot ypauuég mdvw otov YUXPOUETOLKO XAPTN.
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Eniong, énwg BAEnoupe kat oto oxAua (2-1), n KapmuAn pe @ = 100%,
€xel etumAéov Kal Tnv ovopacia KaumiAn kKopeopou. Avtiotolxa, n Bep-
pokpaoia mou daBdloupe dvw ¢” autriv ovoudleTal OEpHOKPATia Kope-
opoU. Eival n povadikr KAumuUAn Tou YUXPOUETPIKOU XAPTN Tou €xeL pia
1dlaitepn ovouaoia. Mavw o’ autr| Bpiokovtal Ta onpeia 3pdoou Tou aépa.

/e
&y v

2YMBOYAH

Mn ypdpete TIOTE MAVW OTOV YUXPOUETPIKO XAPTN TIOU TIEPLEXETAL OTO BI-
BAlo. Mpotiurote va Tov BydAete wtoturiia, oe péyebog A3 yla va dou-
AeUeTe AveTa Kal va Tov MAACTIKOTIooeTE. [NpounBeuteite TO €1OIKO OTU-
A6 pe To omolo ypdpete MAvw oe TAACTIKOTIOMEVEG eTipdveleg. Emiong,
dtav doUAeUETE OTOV WUXPOMETPIKS XAPTN, 0ag eival arapaitnto €va eldi-
KO Tplywvo A Xdpakag, yla va Xapdooete MAPAAANAES YPAWMEG.

/ ZHMEIQZH

Zuxvd otnv npdén 6a ouvaviioeTe Ta YUXPOUETPIKA XAPAKTNPELOTIKA UE
Toug avtioTolxoug ayyAlkoug TexVIKoUg Opoug i TNV ayyALKr} CUVTOloYPa-
¢la Toug. '’ autd, kahd eival va yvwpllete TNV avTloTolxia TWV TEXVIKWY
Opwv Kal TIG ayYAIKEG CUVTOMOYPAPIEG TTOU £X0UV WG eENG:

EAANVIKOG TeXVIKOG 6pOg AyyAik6g Texvikog 6pog ZuvTopoypagia
Oeppokpacia Enpou BoABou | Dry bulb temperature DBT
Oeppokpaaia uypou BoABou | Wet bulb temperature WBT
Ed1kdq dykog Specific volume -
EvBainia Enthalpy -

Ewdkr) uypaoia Humidity ratio -
ZXETIKN Uypacia Relative humidity RH
2nueio dpdoou Dew point temperature DPT
KapmuAn kopeopou Saturation curve -
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2-5. E&Goknon mdvw oTov YUXPOUETPIKG XAPTN

Ag npoomabrjcoupe, BAceL TOU OXNMATOG (2-1) KaL TOU YPUXPOMETPLIKOU XAP-
™, va Bpoupe Ta BgpuoduVauIKA XApaKTNELOTIKA Tou onusiou ty, = 27°C
kat @ = 50%.

/ ZHMEIQZH

Ta onpela, énwg 1o Mapandvw, ta cupBoAifoupe ouvriBwg, yla ouvtopia
27°C/50%. Avtiotolxa, éva onueio pe ty, = 27°C kat t,, = 19°C, 10 YP4-
poupe 27/19°C.

H AUon eival oto oxrjpa (2-2), aAAd oag mpoTeivoupe va pooTiabrnoeTe
Hovol gag Kat va BAEMETE TO OxNa UOvVo av SUCKOAEUECDTE 1] OTO TEAOG YA
enaAniBeuon. Av dev €xete avTIANPOel g Tpémnel va EeKvrioTe, 0ag AEue
va Bpeite mpwta TNV KAUMUAn “6” énwg ato oxiua (2-1), ou €xel @ = 50%
Kal Tnv subeia “1” mou avtiotolxel oe Bepuokpacia 27°C. H tour) autwv
Twv dUo eival To onueio 27°C/50%. Zuvexiote evromnifovtag TIG ANAEQ Ka-
MITUAEG TIAVW OTOV PUXPOUETPLIKO XAPTN.

AZKHZH: ZuunAnpwote Tov Mapakdtw mivaka

MNivakag 2-2: EEGoknon otov YUXPOUETPIKO XAPTN

Fpappn | Zoupolo 1 2 3 4 5 6 7 8
1 tan 33 | 23 35 | 20
2 twb 18 25
3 \Y 0.89
4 h 50 60
5 w 12,5 0,86
6 0} 50% 30% 20%
7 tap 10 15
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2-6. OAikn, Ailo6ntr kai Aavedvouoa BgpudTnTa

(a) Aavedvouca OepudTnTa

310 oXNMa (2-3), To onpeio “1” €xel ouvorkeg 33°C/40%. H mepiexopevn
uypaoia, eival 12,8 g/Kg. 'Eotw étt B€Aoupe va kateBAooupe Tnv uypaoia
Tou ota 10,4 g/Kg xwpig va aldEoupue ) Beppokpaocia. Téte Ba akoAou-
Brjooupe TNV eubeia 1 — 2 pe TENKEG OUVONKEG QUTEG TOU onueiou “2”.

‘Onwg BAEMOUKE OTOV PUXPOUETPIKO XAPTN, N evBahria oto onueio “1”
elval hy = 66 kd/Kg evwy oto onueio “2” eivat h, = 60 kJ/Kg. Alarmotwvoupe
OTL katd TN petdpao] pag and To onpeio “1” otro onueio “2”, map’ dAov o1l
n Bepuokpacia Tou agpa dev PeTaBArONKe oUte 0To AAXLOTO, 1 evBaAmia
Mewwbnke katd 66 - 60 = 6 kJ/Kg. AnAadr anouakpuvenke Bepudtnta 6 kJ
and To kdbe Kg aépa.

= To ood BepudTNTAg TTOU ATMOPAKPUVETAL KATA TNV Uyporoinon Twv
udpatpwy piag moodtnTag agépa, ard xwplg petaBoAr) g Bepo-
Kpaoiag Tou aépa ovoudletal Aavedvouoa OepudTnTa Kal guppo-
ACetal pe 1o QL. H avriotowxn petaBolr] Tng evbaAriag ovoudletal
Aavedvouoa diapopd evlaAmiag kat cupBoAileTal e to Ah,.

O deiktng L ota ouuBoAa Q; kat Ah, pogpxetal and To MPWTo YPAUUA
Tou avtioTolxou ayyAikou épou tou eival Latent (AavBdvov). Mpénel va
eloaote oe B€on va kdvete TN dldkplon LETAEU Twv Q, kat Ah,. MNpooéEte
OTL and Tov YPUXPOUETPIKS XAPTN Bpiokoupe povo 1o Ahy, evw To Q, TO
urtoAoyiCoupe moAarnAaotdlovrtag to Ah, pe ™ pdla tou aépa.

Eﬂ? MAPAAEITMA

"Eotw 4TL §xoupe va Xwpo, dykou 500 m?, pe aépa Tou oroiou 1 YPuxpo-
METPLKY) KatdoTtaon eival dnwg Tou onueiou “1” Tou oxAuarog (2-3). Tote,
onwg daBAoUPE OTOV PUXPOUETPIKG XAPTn To v = 0,884 m¥/kg, £xoupe
611 N pada Tou agpa Tou xwpou eivat: m = 500 / 0,884 = 565 kg. And To
oxnfpa (2-3) €xoupe Ah, = 6 kJ/Kg. Onéte QL= m Ah, = 565 x 6 = 3390 kJ.
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(B) AicOnTr} OgppdTnTa

‘Eotw Tpa OTL TOoV agpa Tou onueiou “2” Béhoupe va Tov YPUEoupe Kal
and 33°C va tov kareBdooupe otoug 23,3°C. H uypaaoia 8éhoupe va ma-
papeivel otabepr|, 6on oto onueio “2”, dnhadn 10,4 g/Kg. Tdte n petaBo-
A1} 6a akohouBrjoel TV eubeia 2 — 3 u€xpl va KataAn&el oto onueio “3”.
H evBaAria oto onpueio “2” eival h, = 60 kJ/Kg evid oto onueio “3” eival
h; = 50 kJ/Kg. Apa, katd tn petdpaon pag and to onueio “2” oto onpeio
“3”, n evBaAria pelwdnke katd 60 - 50 = 10 kd/Kg. AnAadr anopakpivOnke
BeppdtnTa 10 kd amnd to k&Be Kg agpa.

= To 1mogd BepudTnTAg MOV anopakpuvetal Katd Tnv YUEn uiag nood-
TnTag aépa, xwplg va Aaupdvel xwpa uyporoinon udpatuwy, ovo-
pddetal aioOnTr 6eppdTnTa KAt cUPBOAICeTaL e To Qg. H avtioTtoxn
peTtaBolr g evBahriag ovopdletal aigbnTr diapopd evOaAmiag
kat oupBoAiCeTal pe To Ahg.

H aiobnmj Bepudmra €xel wg anotéleoua tn alayn Tng Bepuokpa-
olag Tou xwpou yU' autd kat Tnv alobavéuaote auéowg. Avtibeta, emnel-
31 0 avBpwrivog opyavioudg dev elval Téoo eualobntog otnv alAayr| g
uypaoiag, n AavBdvouoa Bepudtnrta dev yivetal elkoAa avtiAnmr, napd
pévo av urtdp&el oAU peydAn petaBoAr uypaociag. Ondte avtihapupdveote
KaAUTtepa To AGYO ToU Toug €xouv doBel auTtég oL ovopaaieq.

O deiktg S ota ouppoAa Qg kat Ahg Tipogpxetal and To MPWTO YPAU-
Ma Tou avtioTtolxou ayyAlkoU dpou mou eival Sensible (aiobntdg). Ztov
YuxpoueTpikd xaptn dtaBdloupe pévo 1o Ahg evd To Qg To UTtoAOYiCoupe
noAarnAactdlovrag To Ahg pe T pdla Tou agpa.

Eﬁ? NMAPAAEIFMA

Ag umntoB€ooupe OTL €xoupe TIAAL TNV (Bla TToodTNTa agpa, Mou eidape oTo
nponyoupuevo napddetypa, n onola otnv katdotaon “1” kataAdupave dyko
500 m? kat eixe pala 565 kg. Katd tn petaBoAr Tng katdotaong Tou agpa
arnd to onpelo “1” oro “2” kat and ekel oro “3”, n udla Tou aépa, PoPa-
vwg, apapével n Bla, éon Arav ato “1”. Ondte, €xoupe Ahg = 10 kd/Kg
kat Qg = m Ahg = 565 x 10 = 5650 kJ.
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NAPATHPHZH: H udda tou aépa napauével otabepr| og omnoladnroTe |-
TaBoAr} otov PuxpoueTplkd XAptn. Autd Tou aAAdlel eival o éykog Tou
agépa. ‘Etol, oto onueio “1” sixaue dyko 500 m3, Bdoel Tou omoiou UttoAo-
yloape 611 n pdda tou eivat 565 kg. >to onpeio “3”, n pada eivatr puokd n
(O1a, aAAd dlapdloupue OToV PUXPOMETPIKG XAPTN Tou oxrjuatog (2-3) ot
v; = 0,853 m3/kg. Onéte o Gykog Tou agpa eival 565 x 0,853 = 482 m?,

(Y) OMikj @gppdTnTa

Av Twpa kdvoupe areubelag petdfaon and To onueio “1” otro onueio “3”,
Xwplg va mepdooupe and 1o “2”. Tdte, aQutr n METABOAN yia To KABe kg
aépa, 6a mapouctdlel A\avBdvouoa Bepudtra 6 kd kal algbntr) BepudtnTa
10 kJ. To dBpolopa autwv Twv dUo eivat 16 kd kat eival ) oAk} BepudtnTa
TIou amnopakpUvenke and 1o kdbe kg aépa.

= To dBpoloua g Alodntnig kat tng Aavbdvouoag Beppudtntag Qs+Qy,
ovoudletal oAk BgppdTnTa kat cuppBoAiletal pe to Qr. AvtioTol-
Xa o dbpoloua Ahg+Ah; ovoudZetal oAKR diagopd evoOaAmiag kat
OupBoAiZeTal pe To Ahr.

O deiktng T ota oUuBoAa Qt kat Aht pogpxetal arnd To MPWTOo YPAUUA
Tou avtioTotxou ayyAikoU épou tou eival Total (0Akdg).

E? NMAPAAEIrMA

2TO TAPAdELYUA TWV TIPONYOUUEVWY TTIapaypdpwy, e TNV moodtnta agpa
Twv 500 m® otV katdotaon “17, paag 565 kg, éxoupe Ahy = Ahg + Ah, =
10 + 6 = 16 kJ/Kg. Avtiotoixa Qr = Qg + Q. = 5650 + 3390 = 9040 kJ/kg.
2Ta (Bl aroteAéopara 6a propouaape va KATaAEOULE XPNOLUOTIOWWVTAG
arteuBeiag Ta peyEn Tou YuxpopeTplkol Xdptn. H evBahria oto onueio
“1” givat hy = 66 kd/kg kat oto “3” eival hy = 50 kd/kg. Apa Ah; = 66 - 50
= 16 kJ/Kg. H ouvoAikiy mogdtnta Tou aépa, énwg urnohoyiotnke, ivat 565
kg omndte €xoupe Qr = m Ahy = 565 x 16 = 9040 kJ.
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2-7. OAikd, AioBnTo kai AavBdvov PopTio

‘Otav avapepdpaote oTov KAUATIONS evdg Xwpou, Téte avti yia Tov 6po
OeppdTNTa, XENOoLUoTIoloUE ToV 6po PopTio. Av Kal eK TIPWTING OYPeWS
paivetal va rpokettal yia To dlo oxedov pdyua, urtdpxel Hia Baoikn dia-
popd. To popTio eival n Bepudtnta nou ardyeral § mpoodyetal p€oa o’
éva oplopévo Xpovikd dldotnua. Zto ouotnua povddwv Sl ta gpoptia divo-
vtal avd deutepdAerto. Anhadn, pe dA\a Adyla, n BepudtnTa eival evép-
vela kat petpleétal oe kd evw to Qoptio eival .oxug kat petpEtal oe W. Na
€xeTe UnoyYn oag 6tL oTo guotnua Sl, étav avapepdpaoTe ota opTia KAL-
HaTIooU, wg Tuttkn povdda ripofAgrnetal To W kat 6t to kW.

‘Etol, n atobntr BgpudtnTa mou Ba mPEMeL va arnopakpuveel avd deu-
TepoOAerTo and éva xwpo, ovopdletal Aiodntd doptio, n AavBdvouoa
BeppdtnTa Aavedvov dopTio kat n oAkr BepudtnTa OMkS doprtio. Ot
oupBoAlouol TTou Xpnatorololvtal yia ta goptia slval avtiotoixa qs, d.,
Ot- AnAadr| potdlouv e Toug cUUBOALOMOUG TNG BepudTnTag, AAAG LE TO
oUupoAo g avti tou Q. Mpopavwg loxUel gr = qs + ..

H dwadikacia urtoAoylopou, dtav €Xoupe va KAVOUE e popTia, eival n
(Bla. H pévn dlagpoporioinon mou undpyxel eival wg mpog Tiq Hovadeg. 210 na-
pddetypa Tou oxrjuatog (2-3), eixape Bewprioel pia moodtmra agpa oTo on-
ueio “1” {on ue 500 m, rtou avtioTtolxoUoe ot 565 kg agpa. H petaBor 1 — 3
Bprkape otL ararrouce BepudtnTa Qr = 9040 kd. Na va yivel avtiAnrm n dla-
popd, étav douAeUoupE e PopTia, ag SoUue TNV UTTOAOYLOTIKY dladikaaia
oTo {810 Mapddetypa. Avti yia T otdoiun moodTnTa agpa Twv 500 m?, £otw
6t €xoupe €va pedpa agpa apoxnig Q = 140 L/s. Tdte douleloupe wg eENG:

2710 onueio 1, o edkdg dykog eival vi = 0,884, omndte N apoxn ualag
elvatw = Q /vy = 140/ 0,884 = 158,37 g/s. Eniong eixaue hy = 66 kJ/kg,
h; = 50 kd/kg, omndte Ahy = 66 - 50 = 16 kJ/kg. To oAk popTio Tou agpa
elvalt g7 = 158,37 x 16 = g7 = 2534 W. To anotéAeogua autng g dtadl-
kaoiag npokurtel navrote e W, énwg akplBwg eival n Tutkr povada oto
ouotnua Sl yia ta Puktikd eoptia. Avtiototxa SOUAEUOULE LA VA UTIOAOYI-
OOouE TO gg 1 g, MpokurTouv gg = 1584 W kat g, = 950 W. EnaAnbelote
Ta pévol oag, oav doknom.

210 emnduevo kepdhalo tou PBRAlou Ba douue Twg uroloyilovral Ta
popTia. Na Ta napadeiypara autou Tou kepaAaiou Ba Bewpricoupe OTL TA
POPTIO TOU XWPOU EXOUV L€ KATIOLO TPOTIO UTIOAOYLOTEL.
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2-8. [lpoooxn oToug oUuPBOAIOHOUS Kal OTIG HIOVASES

Ta ouuBoAa mou xpnotuorolouvtal ato napdv BiRAI0 akoAouBouv auatn-
pd mn dlebBvwg amodekTr) Turoroinon tnv oroia xpnotuorotel n ASHRAE.
2uxvd, €va ypduua xpnotuoroleital o meplocdtepa and €va SlapopeTikd
peyEDn, énwg oupBaivel pe Toug OUUBOMOOUG TTIOU AVAPEPOULE TTIAPAKA-
Tw. NpocgEte TOug, UNV TUXOV KAl 0ag TMPOKAAETOUV aUYXUON.
® H edkn uypacia oupBoAifetal pe W kat €xel Tutikiy povada 1o g/kg,
eV n apoxn HAlag e w Kat €xeL TUTTKA povada to g/s. Enlong pe W
OUpBOAiZeTal kat n povdada Tng woxuog (Watt).
® H Beppdtnta cupBoAiCetal pe Q kat to gpopTio pe g. Me Q cupBoAile-
Tau eniong kat n napoxr dykou. Ouwg ot dUo cuppoAlopol Q dev eival
duvatdv va CUVUTIAPXOUV OTnv (Bla epappoyr], enewdr] étav €XOUlE
napoxn) éykou (Q), Ba €xouple oToug UTIOAOYLOOUG PoPTIOo () Kat OxL
Beppotnra.
evikd xpnotuoroloUpe Tig povddeg Tou AleBvoug ZUoThUATOG TIOU Yla
ouvtopia avapepetal wg Sl (System International). Na Bupdote étL oto oU-
otua povadwv Sl, Ta gopTtia KAlatiopou avaggpovtal oe W, n riapoxn
Oykou og L/s (Atpa avd deutepOAEeTTTo) kal n apoxr Halag oe g/s.
AuoTtuxwg, eEakoloubel otnv TPAEN N XPNoN HEPIKWY LOVADWY AAWV
ouotnudTtwy, Tou katd Kdmolo TPoTo €xouv kablepwBeil. Méxpl va unopé-
OOUV VA ETIKPATHO0UV TIAPWG Ol LovAdeg Tou cuotrjuatog S, 6a npénel
va eloaote og 6€on va avtiAauBdveoTe Kal PEPIKES amd TIG HovAdeg AWV
cuotnuatwy. OL MA€ov ouvnBlopéveg Xproelg AAwv povadwy eival ota
QopTia KAlpatiopou, drou avti yia W, autd ouxvd avaggpovtal oe Btu/h
1} oe kcal/h kat otnv napoxn aépa érou avti yla L/s ouvavtdpue 1a cfm
m3/h. O TPAMOC HETATPOMAC TOUG O HOVASEG Tou ouoTtruatocg Sl urnevOu-
MiCoupe OTL €xel WG €ENG:
® Ta kecal/h yivovtat W av dlaipebouv e 1o 0,86 (1000 W = 860 kcal/h).
e Ta Btu/h yivovtat W av diaipeBoulv pe 1o 3,41 (Katd mpoogyylon, yla
va 1o Bupdote: 1000 W = 3500 Btu/h) 1) av moAamAaclacTtolyV [e To
0,3 (9000 Btu/h = 2700 W).
e INa va yetatpéPoupe ta m3/h oe L/s, Ta dlaipolpe e 3,6.
e [a va petatpéPoupe ta cfm oe L/s, Ta diaipoupe ue 2,13 (katd mpo-
oéyylon, ywa va 1o Buudorte: 1 L/s = 2 cfm).
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2-8. O opioudg Tou XuvredeoTn AioonTrg Oepudrnrag (SHR 1y SHF)

O \dyog Ahg / Aht ovopdZetal ZuvteAeoTRG AIoONTHG OepHATNTAG KAL YIA
ouvtopia Tov ypdpouue wg SHR amnd ta apxikd Tou avtiotowou ayyAlkou
6pou (Sensible Heat Ratio). Zuxvd avti yia SHR Bpiokoupe To GUUBOALOUS
SHF (Sensible Heat Factor). Aré ta napadeiypata tTwv napaypdpwyv 2-6
Kal 2-7 Kabwg kat and to oxrjua (2-3) dlarmotwvoupe eUKoAa OTL:

Q&
Ahy  Qr oy

SHR 1§ SHF = _ 10 1,625

16

2T0 KEVTPO TePITIou ToU YPUXPOUETPIKOU XAPTn Ba deite €va KPS KU-
kAo. Ae€ld Ba deite TNV KAipaka tou ouvteleotr) SHR. Evtoriote otnv KA(-
Maka autr To onuelo 0,625. Eviote To k€VTPOo Tou HIKPOU autoU KUKAOU
Me To onpeio 0,625. H eubeia mou xapd&ate eivat mapdAAnAn g eubeiag
1-3. Av pag dwoouv Ta poptia evég XwPou, Propoupe va SOUAEWOULE Kal
avtiBeta kat va xapd&oupe tTnv eubeia Tou ouvteheotri SHR kat petd v
eubela 1-3, ou Ba elval MapdAANAn ue tnv ponyouuevn. H texvikr autn
elval MoAU xprion otav epyaldpacte MAvw OTOV WUXPOUETPIKO XAPTN.
©a dolpe wg epapudletal ota endpeva napadelypata.

‘Evag dA\og tpdmog yia va xapd€oupe v eubela Tou SHR eival xpn-
OLOTIOLWVTAG TO NLKUKALO TIOU UTIAPXEL OTNV TIAVW aploTepn Ywvia tou
YUXPOMETPIKOU XAPTN. ZTNV ECWTEPIKY) TIAEUPA TOU NUKUKALOU UTIAPXOUV
ot Tiég Tou SHR. H akpiBela mou erutuyxdveral e autr m péBodo eival
MikpdTepn. Eniong n eubela mou avrtiotoixel oy Tiu Tou SHR, ouvribwg
elval apketd pakpld and 1o onueio “1” kat wg ek ToUuTou yivetal SUGKOAS-
Tepn N XApaén piag cwotng mapdAAnAng eubeiag.

To nuKUKAO autd duwg ephappdavel OAeg Tig duvatég Tiég Tou SHR,
akOuN Kat TIG apvnTikég, evw N kAipaka tou SHR, ota de&ld Tou Yuxpope-
TPIKOU XApPTN, Teplopiletal pdvo oty meploxn 0,36 - 1,0. Katd ocuvénela yia
KABe Tur pukpdtepn tou SHR uikpdtepn and 0,36 Ba XPnOolUOTIOICoULE ava-
YKAOTIKA TO NUKUKALO. YTIAPXOUV YPUXPOUETPLIKO! XAPTEG TIoU dlaBgtouv [évo
auTo TO NKUKALO Yia va SOUAEPETE Kal AANOL TTOU JeV TO TIEPLEXOUV KABAAOU.
AleukplviCetal ertiong 6tL apvnTikég TIES Tou SHR napouaidlovtal otnyv YUen
Me Uypavan al\d n Texviki autr dev Ba avarttuxBel oto apdv BBAIo, enedn)
dev elval otoug otdxouq pag va enektaboupe o TEPIMAOKOUG YUXPOUETPL-
KoUG UTTOAOYLOMOUG, TIOU eKTOG TwV AAAWY OTIAvVIA XPNOLLOTIOOUVTAL.
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AUTO Suwg Tou €xel TEPLOodTEPN oNnuacia oto nUIKUKALO elvatl éTL otny
eEWTEPIKY] TOU TIAEUPA avapEPovTal ol TIHEG evOG AANOU CUVTEAEDTH, TIOU
elvat o Ah/AW, dnhadr] o Adyoq peTa&l g dlapopdg evbahmiag kat g
dlagpopdg eldIkng uypaoiag. Kdbe Tiur) Tou SHR avtioTolel og pia kat po-
vadikn Tiur) Tou Adyou Ah/AW (povddeg kd/g) kat avtioTpdPpwg. TNV Tipo-
KeEvn Tepimtwon €xoupe anod 1o oxnua (2-3) 6 W, - W3 = 12,8-10,4 =
2,4 g/kg omndte Ah/AW = 16/2,4 = 6,67. Mpdyuatt BAEnoupe arnd 1o NuIKU-
KAlo oto oxAua (2-3) o1t To SHR = 0,625 avtioTolxel o' auTr) TNV T} ToU
Ah/AW.

2€ OPLOUEVEG EQAPOYEQ TIOU EXOUE Uypavaon, XpnoluoroleiTal pia pe-
B80d0¢g uroAoylopou mou Baciletal oto Adyo Ah/AW. H xprion autg tng
HeBAdouU elval oxeTikd omdvia kat yI' autd dev 6a aoxoAnboupe Wlaitepa
pe autrjv. AvtiBeta 6a emueivoupe otnv emiluon anAwy, TIPAKTIKWY TIPO-
BANudTwy ou Baoifovrtal otn Xperion Tou cuvteleotr) SHR mou eival kai n
TAEov ouvridng epappoyr atnv PAEn.

2-10. AmoTUnwon JETABOAWY TOU A€Pa OTO OTOIXEIO uiag KAINATIOTI-
K povddag (KM)

To KupldTEPO EAPTNA TNG KABE KAUATLOTIKNG povddag (KM) elvat o eval-
AAKTNG BepUSTNTAG, TTIOU OTNV ENNVIKY YAWOOA TOV €X0ULE anodwoel e
Tov 6po aTolxeio. O avrioToxog ayyhikég épog eival coil kat €xel TeAeing
dlaPopeTIkr) onuacia. O 6pog GTOLKED EXEL ETUKPATNOEL OTNV EANNVIKT) TE-
XVIKT) opoAoyia kat autdv Ba xpnotuoroloUpe kal eUel§ oTn ouveéxela. XTo
otolxeio yivetal n evaA\ayn g Beppdtntag peta&l Tou agpa Kat Tou Yu-
KTIkoU uypoU Tou urtopel va eivat vepd 1 kdroto dAAo ard ta moAAd eidn
YUKTIKWOV UYPWV TIOU UTtdpxouv. To nwg elval KATAOKEUAOUEVO TO OTOoLXelO
Ba 1o dolpe oe endpevo kePAAalo. XT1o apdv kepdAlalo 6a avapepbouue
Hovo ot Aettoupyia Tou oav evaAAKTN BepudTnTag Kal 6a armoTunwoou-
Me TIG HeTaBOAEG TOU aépa, Tou yivovTal Je auTd, TAvw OToV YUXPOUETPL-
KO XApTn.
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EI? MAPAAEITMA

e KAMpaT{Opevo XWPo ot ouverkes eival 27°C/50%. H mapoxri agpa tou
avepotmpa g KM eival 270 L/s. Kdtw and autég Tig OUVONKeG, 1 WUKTIKT)
loxUg Qg povadag eivat 4210 W ge aiobntd poptio kat 6240 W ge ONKO.
AuTO yla ouvtouia To oupBoAifoupe 4210/6240 W. Na gupebouv:

(a) Ta vy, hy, W, Tou aépa mou elo€pxetal atnv KM (onpeio 1)

(B) Ot ouverkeg Tou a€pa oy eEépxetal and Tnv KM (onueio 2) kabwg kat
Ta vy, h2, W2

(y) H moodtnta Tou vepoU Mou CUUMUKVWVETAL avd wpda

Onwg BAénete oTo oxnua (2-4), npoadlopifoupe MpwTta To onueio 1,
rou sivat To 27°C/50%. Bpiokoupe ta vy, hy, Wy Kal CUUTIANPWVOULE e
QUTA TNV TIPWTN YPALY TOU MAPAKATW Tiivaka.

Znueio | ZuvOrikeg v H w
1 27°C/50% 0,866 56 11,3
2 13,4/90% 0,823 36 8,7

Ané Tnv apoxn Tou agpa Kal Tov e1dKS OYKO V4 Bpiokouue Tnv tapoxn
palag aépa:

w = 270/0,866 = 312 g/s
H ox€on ailontd / ohikd poptio sivat:
SHR = 4210/6240 = 0,675

Twpa yia va Bpouue to onueio 2, 6a pdboupe va xelpdupaote pia 11
aitepn TEXVIKN TOU YUXPOMETPIKOU XApTtn. Mpodketal yia Tn xapagn g
eubelag Tou SHR, v onoia eidaue otnv ponyoupevn apdypago. Evro-
niote ndvw otnv kA\{paka Tou SHR to onueio SHR = 0,675 1ou POALG uTto-
Aoyioape. Evwote To k€vTpo Tou [ikpoU KUKAOU, TtoU T 601 TOU TNV vto-
nioate otnv nponyoupevn napdypapo, e to onpelo SHR = 0,675, énwg
Qaivetal oto oxnua (2-4). Xt ouvéxela, and to onueio 10, TpafnEre uia
eubBela MapdAANAn e Tnv mponyouuevn, TIou va eodAvel HéxpL To onueio 3,
oTo oroio autr N eubeia Téuvel TNV KAUnUAN kopeopou. H euBeia 1-3 eival
n ypappn Asiroupyiag Tng KM. Mdvw o’ auth Bpioketal To onpeio 2 nou
avadntoUpe kal TIou anelkovidel TIg ouvenkeg Tou eEepxdpevou agpa.
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Ma va Bpouue molo onueio g eubeiag 1-3 eival To onueio 2, xpelald-
MaoTE va €XOUME aKOUN KATOoLo JeDOUEVO. ZTNV TPOKELUEVN TiepimTwan,
and Tnv ekpwvnon tou rnapadelyuatog, EEpoupe 6Tl N OAIKY) LoXUG TG KM
elvar 6240 W. Eniong unoAoyioape mponyoupévwg Tt n apoxn Halag
aépa elvat w = 312 g/s kat to hy = 56 kd/kg. Ondte €xoupe:

6240 = 312 (56 - hy) = h, = 36 kJ/kg

Bpiokoupe otnv kA{jpaka g evBaAmiag To onueio 36 kJ/kg kat Baocel
autoU opiCoupe To onueio 2, énwg @aivetal oto oM Ua (2-4). ZUPIANPW-
VOULIE TOV TIVOKA JE TA XAPAKTNPLOTIKA Tou onpelou 2.

Ma va Bpouue TV ogdTNTA TOU CUUTTUKVWPATOS USPATUWY, XPNOlUOo-
noloUpe TIG TIEG W Ttou miivaka rou cuvtd&ape. ‘Exoupe Wy = 11,8 g/Kg =
11,3 /1000 = 0,0113 kaut W, = 8,7 g/Kg = 8,7/1000 = 0,0087, omndte:

AW = 312 [0,0113 - 0,0087] = 0,81 g/s

Méoa oe pia wpa, Ta CUPNUKvVUATA TTou Ba cuykevTpwvovtal Ba eivat
0,81 x 3600 = 2916 g = 2,916 Kg = 3 L vepd.

ZHMEIQZH

TNV MPayuatikéTnTa, n ypauun Aetroupyiag piag KM dev eival eubeia
YPAUUT aAAA pia KaprUuAn. Autd duwg oe tinote dev dlagopornolel T da-
dIKaoia TwV UTTOAOYLOUWV.




2TOIXEIA EOHPMOZMENHZ WYXPOMETPIAZ 65

2-11. H Ogpuokpaocia Evepyou Emipaveiag Tng KAiuariotikri¢ Movadag

H Oeppokpacia Evepyou Em@aveiag eival To onpeio 3 Tou oxiparog (2-
4). tnv pokelévn miepirtwon eivat 11°C. SuppoAiletal ye 1o tg. O avri-
otolxog ayyAikég dpog eival effective surface temperature. H mpaktikn
onuaocia g Beppokpaciag g evepyou empaveiag g KM eivat éti avtl-
npoowneUlel, Katd KAmoLo TPOTo, TN Héon TN TNG Beppokpaaiag mou €xel
N eMupAvela Tou YUKTIKOU otolxeiou Tng KM.

Otav €xouue YUEN ue aguypavon, Tou eival kat n A€oV Kown xpn-
on Tou YUXPOUETPLIKOU XApTn, N ts Bpioketal ndvrote TAvw TNV KAPmUAn
KOpeOUOU. ZTnVv mepinmTtwon auth cuxvd ovopdletal onpeio dpdoou TG
KAIHOTIOTIKAG povadag kal cupBOAIZeTal WE TO taqgp (apparatus dew point).
Av TIpOTIUATE va XPnotomoleite autd Tov 0po, va TIPOCEXETE WOTE VA [NV
TOV OUYXEETE e TO ompeio dpdoou Tou agpa Tou Xwpou. Onwg PAENETE
oTo OXNua (2-4), yia To onpeio 1 (aépag xwpou) To ty, = 15,8°C, evw yia
™MV KMTO ts = 11°C = tyy,. 10 BiBA0 aUTS Ba XPNOIUOTIOIOUE YEVIKE TOV
6po Oepuokpacia Evepyou Em@aveiag e povadiké oupBoALoud TO ts Kal
N ava@opd HAG OTnV tagp EYIVE AMAA HOVO YIa VA YVWPICETE TNV TAPANIAN
XPr\oNn kal autou Tou dpou, o orolog atnv PdEn eival apkeTd dtadedoue-
voG. Oa mpénel akdun va avapepdei 61t n ASHRAE, ota texvikd eyxelpidd
g, dev xpnauorolel Tov 6po “onueio dpdaou KM”.

H ©eppokpacia Evepyou Empaveiag oe pia KM eival dvtote YynAdte-
pa ard ™ péon Beppokpacia Tou vepou. Suvnbwe Bpioketal and 1-4°C
gnAdtepa and tn péon Beppokpacia Tou vepoU Tou KUKAOPopel Héoa aTo
ototxeio TNg KM. Av 1i.X. TO vepd EI0EPXETAL OTO YUKTIKO oToLxelo e Bep-
pokpaoia 7°C kat eEépxetatl e 12°C, 1dTe 1) uéon Bepuokpaaia Tou vepou
gival (7+12)/2 = 9,5°C kal 10 tg To TMepIUévoupe KAMou YeTagU 10,5°C kal
13,5°C, xwpig puUOIKkA va arokAsieTal kat peyaAitepn T, H péylom tyun
Tou propel va €xel To tg elval HEXPL TO ty, TOU a€pa TOU EIEPXETAL OTO
otolxeio g KM. Zto mapddetyud pag eival 15,8°C. Ztnv npdé&n, oL mepLo-
00TEPO OUVNBIOUEVES TIUEG TOU tg eival atnv mieploxry 10-14°C.

MmnopoUpe To ts va To kateBdooue oAU xapnAd katedalovrag n Bep-
Hokpaoia Tou vepou mou elgépxetal otnv KM kat aveBdalovtag tnv napoxn
Tou vepoU (omdte ehattwveTal n Beppokpacia eEEdou Tou vepou). Katd
kavéva dev kateBdaloupe T Bepokpacia Tou kpUou vepoU Tou eE€pxeTal
and Tov YUK KAtw Twv 4°C, yia Adyoug aopdielag. Otav Béhouue va
kateBdooupe To tg akdun o XaunAd, ouvribwg TpoobéToupe oTo vepod
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YAUKOAN, yla va KateBAcOUUE TO onpeio THENG Tou vepou Kdatw ard 0°C.
AkOUN Suwg Kat étav PooBEToupe YAUKOAN, OTOV KALLATIOUS aro®elyou-
pe Bepuokpacieg vepoU Tpopodoaiag oAU XapnAég (kdtw tou 0°C), ya
Va aroTPEPOUE TN CUYKEVTPWON Tidyou Tdvw oto ototxeio Tng KM.

‘Ooo peyaAutepn dlagopd UNApxeL HETAEU To ty, Kal Tou tg, TOOO pe-
yahUtepn eival n apuypavon tou aépa mou yivetal oto otoixeio tTng KM. H
Mep{rTwon katd Tnv oroia To tg TautifeTal pe To ty,, AapBdvel xwpa uévo
dtav untdpxel Yuen xwplig apuypavon. H nepimrwon autr] ovopddetal Enpd
AeiToupyia.

Mia pakTikr) onpacia Tou tg eival va urmopoupe va SlaroTwvoulE, HETA
ard Tov UTIOAOYLOUOS TwV QoPTiwV Tou Xwpou (rmou Ba doulpe nwg yivetal
oTo endueVo KepdAlalo), katd ndco n KM tou mipokurtel, eivat duvatdv va
uAortoinBel and kdnolov kataokeuaoTr. Na va eival pia KM kataokeudol-
un, 6a npénel n eubeia ou PEpvoupe amnd 1o onpeio 1 (CuVOrKeg XwWPOU)
napdMnAa ipog Tnv eubeia Tou SHR (TTou mpokUTtTel and Ta opTia Tou
XWPOU) va TEUVEL TNV KAUMUAN KOPeCOU og oneio tg, mou va eival Tou-
Aaxiotov katd 1°C ynAdtepa and m péon Bepuokpacia Tou vepol OTo
otolxeio. Av dev oupBaivel autd, Téte onpaivel 4t To Aavbdvov popTio Tou
Xwpou eival TToAU uPnAd (dnhadny éxoupe Peydhn apuypavon). H texvikn
AUon Tou akoAouBoupe otnv mepinTwon autn elval yvwotr wg avadép-
pavon.

2-12. H Asitoupyia KAINATIOTIKIG povddag ue avabépuavon

Me tnv avabgpuavon Bepuaivoupe Tov agpa mou eE€pxetal and tnv KM
(ue ™ BonBela NAeKTPIKWY avTioTdoewy 1| evog oTolxelou B€puavong) Kat
KATA TOV TPOTO auTd PELWVOUE TN OXETIKY uypacia Tou. ZTnv mpayuatl-
KOTNTA, Autd TOU KAVOULE [e Tnv avabépuavon eival va dnuioupyoupe
éva erunAgov alodntéd eopTio yia va peyahwooupe v Tipr Tou SHR, wote
va epgavifetal 1o tg og Aoylkd onpeio mdvw otnv KaumuAn kopeauou. H
dnuoupyia duwg Tou PeUTikou autoU aloBntou PpopTiou €xel oav ATIOTE-
Aeoua Kal To peydAwpa Tou YUKTIKoU ototxelou (rpémel va au&nbei n toxug
Tou 6on elval n 1oxug avabgpuavong). AnAadr n KM yivetal peyaiitepn
Kal akplBdtepn, aAAd dev urtdpxel AN TeXVIKA AUon. Ag To douue e €va
napddetyua.
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EI? MAPAAEITMA

‘EoTtw 4TL and TN PeAETN TwV YUKTIKWOV PopTiwy TIPogkuPe OTL yia Tov KAL-
HaTIoPS evog XWPEOoU, pe emBuunTEg ouvenkeg 27°C/50%, xpelalduaote
gs/ar = 15.700/31.400 W. H napoxr} Tou agpa eivat Q = 2470 L/s. Na ehey-
xBel av n ev Adyw KM eival kataokeudotun. Av dev eival, va urohoyloTel n
loxUg tou ototxelou avabépuavong gg Kabwg kat n véa 1oxUg Tou YUKTIKOU
ototxeiou. H péon Beppokpacia Tou vepou oto oTotxelo Bewpeital 4Tt elivat
9,5°C.

2 'Exoupe SHR = 15.700 / 31.400 = 0,5. Xapdoooupe v eubeia Tou SHR
Kat anod 1o onueio 1 p€pvoupe TNV MAPAAANAN. BAEnoupe 6tLn eubeia aut)
dev TEUVEL TNV KAUMUAN kKopeapou. Apa auti n KM degv gival kataokeud-
olyn.

Ané to oxrjua (2-5) Bpiokoupe OTL N apoxn palag eival 2470 / 0,866 =
2852 g/s. Na Tov mpoodloplopd TG erBUPNTAG (AANA N ePIKTAG) B€ong
Tou onuelou 2 €xoupe 31.400 / 2852 = 11 kd/kg. Enedn hy = 56 kJ/kg, mpo-
Kurttel h, = 56 - 11 = 45 kd/kg, ondte npoodlopifoupe To onpelo 2.

To ts 6a mpénel va emAeyel o nmdvw and ) péon Bepuokpacia Tou
vepou, aMAd kat KaTw and To ty, Tou agpa Tou eEEpXeTal amd TV KAa-
TLOTIKN povéda (onueio 5). ‘Eotw Tt emuAéyoupe tg = 10,5°C (onueio 3).
H opwloévtia eubeia amnd 1o onueio 2 ouvavtdel v 1-3 oto onpeio 4. To
TUAUA 2-4 avtimpoowrelel Tn Aettoupyia Tou otolxeiou avabgéppavong.
‘Exoupe h, = 39 ondte Ah, 4, = 45-39 = 6 kd/kg kat g = 2852 x 6 = 17112
W = 17100W.

AvtioTtolxa, To TuApa 1-4 aviinmpoowrelel TNV LlOXU Tou YUKTIKOU OTOL-
xelou mou eivat Ahy_, = 56 - 39 = 17. H ouvoAikr] PUKTIKY) loxUg Ba eival gt
= 2852 x 17 = 48484 = 48500 W. Autr] mpokKUTTTEL KAl anmholoTepa wq gt
= 31.400 + gg = 31.400 + 17100 = 47500. AvtioToixa, To atodntd PpopTio
elvat qg = 15700 + gg = 15700 + 17100 = 32800 W.

AZKHZH: EnmavaldBate tnv unoloylotikr] dtadikaoia dexdpevol Spwg
ts = 11,5°C avti 10,5°C (onueio 3).
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Eouavon Tou agpa.
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6

H Aettoupyia ue ava

Zxnua 2-5
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2-13. XuvreAeoTng mapdkapyng TnG KAINATIOTIKAS Hovadag (BF)

Aelte AAL To oxrjpa (2-4). ‘lowg va avapwtndeite: ApoU To YUKTIKO OTOoL-
xelo éxel Bepuokpacia 11°C yiati o aépag oto onueio 2 Byaivel pe 13,8°C;
Aev Ba énpere va Byaivel ye 11°C;

H artdvtnon sival éti, katd Tov TPATo Tou KataokeudlovTtal Kal AetToup-
youv ta otolxela, dev propel dAog o aépag va €pbel oe enagn e v empd-
veld toug. ‘ETol, éva mooootd Tou agpa MAPAKAUTTTEL TIG PUXPES ETUPAVEIEG
ToU YUKTIKOU oTolxeiou. O ag€pag ouvenwg, oto onpeio 2, mpogpxeTal arnd
mv avauEn aépa Bepuokpaciag 11°C (onueio 3) kat aépa 27°C (onueio
1). To mooooTtd Tou aépa e Bepuokpaaia 11°C Bpioketal and To Adyo Twv
eubuyPAUHWY TUNUdTWY (2-1):(8-1) = 38/46,5 = 0,817 = 81,7% (ueTpdTe TA
TUAMATA pe €va Xdpaka kat kKAvete T dlaipeon). AvtioTolxa 1o ToogoaTtd Tou
agpa e 27°C Bpioketal ard 1o AGYo Twv uBUYPAUMWY TUNHATWY (3-2):(3-
1) = 8,5/46,5 = 0,183 = 18,3%. To anotéAeopa autrig TG avauEng eivat o
aépag va eE€pxeTal Tou aTotxeiou pe Bepuokpacia 13,8°C.

H Ty Tou Adyou (3-2):(3-1) eival 0 ouvteAeoTnq TIoU pag deixvel TO
T0000TO TOU ag€pa Tou TapekauPe To PUKTIKG ototxelo. ZupBoAileTal wg
BF (Bypass Factor). 2tnv npokelpuévn nepimtwon €xoupe BF = 0,183 (n
ékppaon tou BF wg % dev ouvnBiletal).

O ouvteheotrig BF undpxel kal dtav n Aeitoupyia tou otolxeiou dev
eppavifetal otov YUXPOUETPIKS XAPTN. H ox€omn mou tov diémel eival oAU
anAn:

BF = 2=
t-1s

‘Orou t4 kat t, eival oL Beppokpacieq eloddou kat eEGd0u Tou agpa Kat tg
elvat n Bepuokpacia Tng evepyou erupaveiag ng KM.

210 oXAua (2-4) n peylotn duvath TIUr TOU gy, TIOU avTloToLXel oe €va
unoBeTikd BF = 0, eival mpo@avwg N hy - hy = gmax. H Beppdtnra nou dev
npoodidetal otov agpa eEartiag Tng Unapéng tou BF €otw 6Tl eival gg.
Téte Mpo@avwg LoXUouV ol OXECELG:

der = BF - Qmax (2-2)
ar = (1 -BF) - Omax (2-3)

Ot ouvriBelg TG Tou BF OTIq peydAeq KEVTPIKEG KAUATIOTIKEG HOVADEG
elvat aré 0,02 - 0,35 kal OTIQ MIKPEG TOTIKEG Hovdadeg amd 0,20 - 0,30.

(2-1)
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Ma va eival oe B€on évag kataokeuaotrig KM va ulorotriost eUKoAa Kal
olyoupa pia ermBbuunt) KM dev apkel pévo 1o tg va TpokUTTel g Aoyikd
onpeio. Oa npénel kat o BF va €xet pia Aoyikr Tin.

‘Evag moAU eUKOAOG OUVOUACUAG YLA TIG KEVTPLIKEG KALATIOTIKEG OVA-
deq eival étav To t eival 2 - 3°C YnAdtepa and tn péon Bepuokpaacia
Tou vepou kat to BF = 0,1-0,2.

EPQTHZH: 1o napddetyua g napaypdeou 2-12 (oxiua 2-5) eEetdoa-
pe dUo emAoyEg yia Tn B€om Tou t: (a) otoug 10,5°C (B) oav doknon
otoug 11,5°C. Mota and Tig dUo eMAOYEG WG TIPOG T BEoM Tou tg kpive-
Te 0T elval n AEov KATAMNAR;

ANANTHZH: Onwg 6a dwarotwoare, 600 Ynidtepa dextoUue To tg yla
TOV UTTOAOYLOWO TOU popTiou avadgpuavong, Téoo ueyalitepo 6a mpo-
KUYel To otolxelo avabépuavong. Ondte ek MPWING dYewg paivetal va
OUMPEPEL 1) AUoM pe To ts oToug 10,5°C. Zuyxpovwg duwg, dnwg eima-
e, 6a mpémnel va PoKUTTEL KAl pia AOYLKY] Tr| yla TO ouvieheoTr apd-
Kapyng, aMNwwg n KM rou Ba npodiaypdyete Ba €xel duokoAia aTto va
KATAOKEUAOTEl, 1] akOun pnopel kat va pnv katackeuddetat. Kat arnd to
oxnua (2-5), ye t; = 10,5°C mpokurtet BF = (3-4) / (8-1) = 15/47 = 0,32
Tou eival pia moAU peydAn tur. Avtifeta, dtav emiNégete tg = 11,5°C,
T6TE pokunTtel BF = 0,21 mou eival pia oAU Aoyikn Tiur. Katd ou-
vérela, Ba mpénel va mnpotiurjoste 1o t, = 11,5°C, map’ éAov 61t Ta
otolxela avabgpuavong kat YUéng Ba eival peyalitepa kat n KM akpt-
BdoTepn.

‘Otav n mapoxn Tou agpa HelwveTal, TOTe HELWVETAL Kal 1) TaxUTtnTa Tou
aépa oTo OToLXelo KAl 0 agpag Mapauével TEPLO0ATEPN WPA Héoa 0 auTo.
AnotéAeopa eival 6t BeAtiwveTal n Tiur Tou BF (yivetal pikpdtepn). Avri-
oTPOPAa, N al&naon g napoxng Tou aépa odnyel oe av&non tou BF.

Eniong, étav éxoupe apuypavaon, To vépog otayovidiwv rou dnuioup-
veltal yUpw and 1o otoixelo, BeATIWvEL oNUAVTIKA TNV evalhayr] Bepud-
mrag, ondte o BF happdvel diapopeTikeég TIEG. Ooo peyalldtepn eival n
apuypavon tou yivetal, T1égo peyaAwvel n evalhayr] g Beppdtnrag.
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2-14. XapakTnpIOTIKES I316TNTEG TOU OUVTEAEDTH) BF!

O ouvteAeotriq BF €xet U0 OIOTNTEG MOU EMUTPEMOUV TNV KATA MPOCEYYION
EKTIUNON TG arnédoong uiag KM kdtw and dlapopeTikEG OUVONKeS AelToup-
yiag. Autég eivat:

(a) Otav dev undpxet apuypavon kat otav n napoxrn Tou aspa dev UETA-
BdMetat, va Exet Tiun n ortoia e&aptdrat oxeddv Uovo arnd Ta KATAOKEU-
aoTIKA XAPAKTNPLOTIKA TOU oTolxelou. Kat emedry Ta XApaKkTtnploTikd
autd dev uetaBdArovrar, n Tiun tou BF, kdTw amd autég TG oUuVvONKEG,
ouupBaivet va eivat oxeddv orabepr). Q¢ ek TOUTOU, TO KABE atolxelo Exel
N XAPAKTNPLOTIKY 1310TNTA, avdAoya Kat Ue ToV TPOIO KATAOKEUNG TOU,
va napouaotdlel CUYKEKPIUEVN TIUN TOU ouvteAeoTr) BF dtav dev urtdpxel
apuypavon kat dev UeTABAAAETAL N TAPOXN) TOU a&pa.

(B) Ot ouvlrikeg €€6d0ou ToUu agpa ard To otolxeio Bplokovral ue OXETIKA
(KQVOMOWNTIKY) MPOCEYYLoN, NMAvw O€ uia KQUruAn rou eivat mapdAAnin
MOOG TNV KAUITUAN KOPEGUOU.

2-15. H smiAoyrj KAIQTIOTIKWV UnXavnuAaTwy BAoer TEXVIKIG ueAETNG?

Artotéleoua twv dU0 XAPAKTNPIOTIKWY ISIOTATWY TWV OTOLXEIWV, TIG Oroi-
&G avapépaue otnv nponyouuevn rnapdypago, ivat otl, av EEpouus £0Tw
Kat éva onueio Aettoupylag kdrotou otorxelou, UropouuE va urtoAoyioouue
UE Ula OXETIKA IKAVOTIOINTIKY) POTEYYION TNV arédoon Tou atolxeiou katw
anoé dAeg ouvOrikeg Aettoupyiag. Auto uag ertpénel va emAEEOULE TA Ow-
otd unxaviuara BAoel G TEXVIKNG UEAETNG MOU EYIvE KATd TOV UMOAOY!-
oo twv @optiwv. O urtoAoytouog yivetat ue tn Bonbeta Tou YPuxpoUETPIKOU
Xaptn. Antapaitntn npodndbeon, ue 6oa udbaue uEXPL TwEQa, givat va unv
g&xouue aAdayrn NG napoxng tou agpa. Ag to douue nwe yivetal ue éva rna-
pddetyua.

1 H didaokaiia kepalaiwy e mAdyta ypapr evanokerat otnv kpion tou SidAoKovTog.

2 H napdAewpn kdrotou kepadaiou €xet yivel kupiwg ue kpttripto To Babud duokoAiag tou ya
TOUG UadNTES kat dev onuaivel 0Tt To KepdAato Exel UkpdTepn onuacia and ta dAAa. Autd
e1dIKd TO KepdAato eivat moAU xprioiuo.
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AuTo rtou eivat to mAéov onuavtikd otnv napouca napdypapo
dev elvat o Tpdrnog urtoAoytouou TG arnédoons TG KAUATIOTL-
KNG Hovadag KATw anoé AAAEG ouverikeg, KATL IMou (Owg va unv
n Xxpetaotel moté va kdvete. Kuplwg 6a rmpénet va uudote ot n
amédoon piag KAINATIoTIKG povddag eEaprdral og &aipe-
TIKG peydAo Babuo amdé 1o gpaivouevo Tng apuypavons, dnAadn amé Tnv Tiun
Tou ouvteAeotr SHR.
H dyvota tou napandvw odnyel o€ Tpayikd Adén kat o AEMTOUEPIG KAl KOTLAOTL-
KOG UMOAOYIOUOG TWV WUKTIKWV POPTIWV KaBioTatal KUPLOAEKTIKA dxpnotog. a
Mapddelyua avapEpoupe OTL ) EMAOYT TOTUKWY KAIUQTIOTIKWY UOVAdwYV ouxva
yivetat BAEnovTag UOvo To OAIKG POoPTIO KAl EXOVTAG UMOYn 0QAAUEVOUS TTpa-
KTIKOUG KQVOVeG Onwg: UEXPL OAKO goptio 2000 W Bdalouue Fan Coil 200 cfm
(FCU-200), uéxpt 3000 W Bdlouue FCU-300, uéxpt 4000 W Bdlouue FCU- 400,
uExpL 6000 W Bdlouue FCU-600 kat uéxpt 8000 W Balouue FCU-800. Evag té-
TOLOG TPOMOG ETUAOYIG ArtoTEAE! ueydAo AdBog kat BETeL O€ axpnaotia tnv TeEXVIKN
UEAETN.

E? NMAPAAEIrMA

O kataokeuaotg piag kKAuatiotikig povadog tnv orola tnv ovoudlet FCU-800,

‘e

&y v

N

avapépel aTov KatdAoyo Tou OTL n MAPOoXT agpa Tou unxavruarog eivat 400 L/s kat
oL arod40Elg Tou yia eloepxouevo agpa 27 °C/50% eivat qs/qr = 5370/7630 W. To ev
ASyw unxdvnua mpdKeLtal va AEToUPYroeL O€ &va XwPOo OIToU Ol GUVONKESG MPEMEL va
elvat auotnpd eleyxdueveg 27 “C/50% ard dev unidpxet kaBoAou AavBdvov gpoptio
oto xwpo. Na Bpebouv:

® Hvéa anddoon tou otolxeiou

® [160€eq TETOLEG OVADEG Ba XPELQOTOUV Qv 0 XWPOG Mapouatdlel UEYLOTO Ppop-
Tio s = g7 = 45000 W.

2 Kdvovtag toug YuxpOoUETPIKOUG UMTOAOYLOUOUG LIE TOV TPOMO NMOU YVwPICOULE,
&xouue v eubeia 1-2-3 Tou oxriuarog (2-6). Tn dladikacia oag v aPrivouus oav
doknon. And 1o onueio 2 pgpvouue MapPdAnAn KauruAn mpog v KQUITUAn Kope-
ouou. a va to kdvouue Quto, UETPAUE TO UNKOG 2-7 UE Eva UMTOSEKAUETPO Kal UETA,
aré didpopa onueia TG KAUIUANG KOPETUOU, PEPOULE TUNUATA (0a UE TO 2-7 Kal
evwvouue ta onueia ueta&u toug. Mpokumntel n kaunuAn a-B, rou eivat n mapdAAnin
UETATOMION TNG KAUMUANG KopeouoU katd To unkog 2-7. Kovtd o’ autniv 6a Bpioko-
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ZxAua 2-6: H artédoon KM oe Enpd Aettoupyia.
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vtat ot ouverkeg e£6d0u Tou agpa yia orotadrmote dAAn Turj tou SHR.
21NV NMPOKEWEVN TEPIMTWON EXOUNE UOVO alobntd optio (SHR=1), ondte n Aet-
Toupyla g puovddag 6a akoAoubrioet tnv eubeia 1-4-5. H arédoon 6a eivat:

gs = qr =w (hy—hy) = (400 / 0,866)(56 - 47,5) = 3926 W
Oridte €xouue 45000/3926 = 11,46. Oa xpelaotouv 12 LovAdeg.

A6 1o napandvw napddetyua avrlauBaveote néoo Tpaytké Adbog Ba eixe yi-
veL av n ermAoyn twv unxavnudtwy ywotav Ue TOoV MPAKTIKO KQvova Tou avapEPALLE,
dnAadn ot u€xpt 8000 W Bdlouue éva FCU-800. O texvikdg Ba torobstouoe uovo
&&n uovddeg (45000/8 = 5,625) rj dwWdeka UIKPOTEPES KAl Ba eixe ektebel averavop-
bwra.

2€ TETOLEG MEPUTTWOELS Oa MPEMEL va {NTdTe TOV TUITO KAl TOV KATAOKEUAOTH TWV
KAUQTIOTIKWV novadwy. Kat autd enetdn ta KAatiotikd unxaviuata tou KAbe kata-
OKEUQOTH, akOun Kat av Exouv tnv (dla ovouaoia, Exouv dlapopeTIkES arnodooels. Ot
UEAETNTEG, enetdn) To yvwpiCouv auto oAU KaAd, katd kavova avapgpouy eVOEIKTIKO
Turno, dnAadr tov tuno evog tuxaiou kataokeuaotr. O TeXVIKOG SuwG mou 6a tou
d06¢el n ueAETN yia ulortoinon, 6a nMpPEneL va anotabel oTov MEAYUATIKO KATAOKEU-
aotn, ue TG amodooei§ TG MEAETNG Kat va INTroel and autov Toug TUMoUG Twv
unxavnudtwv rou 6a TornobeTroeL.

AZKHZXH: Bpeite méon riepirniou Oa eivat n arndédoon g napandvw uovadag, étav
6a Aettoupyrioet oTiG €ENG OUVONKEG:

® >e uPdueTpo 1500 m (emetdn dev EXETE TOV QVTIOTOLXO YUXPOUETPLKO XAPTN,
va aQvapEPETeE UOVO TO OKETTTIKO).

e Otav n Bepuokpacia eloédou tou agpa eivat 30 °C/60% kat SHR = 0,55.

YMOAEI=H: Arid v eubeia 1-4-5 uropeite va Bpeite v tiur tou BF yia Enpd Aet-
Toupyla. Autr n tun eivat otabepr) (epdoov dev Exouue aAdayr) TG nNapoxig Tou
aépa) kat 6a oaq Bonbricet va Bpeite ™ 6€on ™G MapdAMnAnNG KauruAng wg rmpog
NV KQUITUAN Kopeouou, dnwg eivat n kauruAn a-B oto oxniua (2-5).

YrtevBuuilouue Ott n uéBodoG autr elvat mPOoEeYYIOTIKY, AAAd n mpoogyyion eivat
(KQVOTTOINTIKI) YA TIG OUVIOELG TIPAKTIKEG EPAPUOYEG. Agv UITOKABIOTA OUWG TOV
urtoAoytoud rou kdvel évag kataokeuaotrg KM kat yi' autd, dtav xpetdleote
KaAutepn akpiBeta, 6a nPEneL va pwirjoeTe TOV KATaokeuaotr) g KM.

H xpnowodtnta g ueboédou ouvioraral oTnv NePIMTWOn Mou, Onws ouxvd ouu-
Baivet otnv npdé&n, £xete va doulréyete ue uia KM tng oroiag o kKataokeuaoTn§ e
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elvat dyvwotog, 1§ dev undpxet rma, 1 dev glvat eUkoAo va €pbete oe enar) uadi tou
KATT. 2€& TETOLEG TTEQUTTWOELG UITOPEITE VA EKTIUNOETE TNV Add00n KATW arnd AAAeg
ouverikeg Aettoupylag ue t Bonbela Tou YuXPOUETPIKOU XAPTH.

2-16. H Asiroupyia KAIUATIOTIKIG povadag ue aépa avakukAopopiag

2TOV KeVIPIKO KAMATIONG, évag ouvritng tpdmog Asttoupyiag eival va
avappopoUpe aépa and To XWPEOo Kal éva Uépog autol Tou aépda va To
arnoppinrtoupe. H umndAolrm nmoocdtnTa Tou aépa, TIou ovopdleTal agpag
avakukAopopiag, avaputyvietal pe vwrmd agpa ou TpaBdue areubeiag and
To eEWTEPIKO TePIBANOV. O aépag mou TPOKUTTTEL and auTr] TNV avApelEn
artooté N\etal oto otolxelo g KM, Yuxetal kal petd anmooTtéAAETAL OTO
XW0PO.

Tn dwadikaoia autr)v KAPATIopoU Tn BAEMOULE IAPACTATIKA OTO OXUa
(2-7). Ooov apopd Tov anatoupevo eEOMALOUOS Kal TOV TPOTIO TTOU UAOTIOL-
eltal oV npdé&n, 6a ta dolpe oe endpevo kepdlato. Edw Ba neploplotou-
i€ OTO VA TNV AMOTUTIWOOUE OTOV YUXPOUETPLIKS XAPTN.

KAIMATIZOMENOZ XQPOZ

Anaydéuevog  Mpooayduevog aépag

agpagq (a€pa pigng)
4 )
[ i
[ i
! i
AmOppUTTpEVOG ! [ KAIMATIZTIKH
aépagq I I MONAAA
| i
B R e e e —— ? i
...... L] I
I i
@ — —r—r—r— e — e — —._.,‘:.* o — o — o —._—._!
- ; L | >Ttowxelo EvaMayrig
Mpooaydpevog | KBWTO KNG ) BeppdTNTAG
aépag

IxAua 2-7: Sxnuatkn didra&n g Asttoupyiag KM ue aépa avakukAopopiag.
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E? MAPAAEIFMA

O KMpaTIZOUEVOG XWPOG £xel ouvenkeg 27°C/50% (onueio 1) kal o eEw-
TEPIKOG XWPog 35°C/45% (onueio 2). O aépag mMou AmMOOTEAAETAL OTO
otolxeio Tng KM (onueio 3) mpoépxetal arnd tnv avduelEn 1500 L/s vwrou
aépa kat 3000 L/s aépa avakukAhopopiag. O xwpog rmapouctdlel poptia
Qs/gr = 78.500/120.800 W. To vepd mou elogpxeTal oTo oTolxelo €xel Bep-
pokpaoia eloédou / €€6dou = 7/12°C. Na anotunwBouv ot alaysg atov
YUXPOMETPIKS XAPTN Kat va Bpebouv:

e Av eival n KM kataokeudoiun kdtw and autég TIg ouvinkeg, Xwpig va
anatreiral otoiyeio avabéppavong.

® Av elval KOTAoKEUAQLN, VA UTIOAOYLOTOUV Ol OUVONKeg Tou eEepxOlle-
vou agpa amnd to oaroixeio Tng KM. Emniong va urnoAoytotel n napoxr) Tou
aépa otnv é€0do Tou oTolxelou KaBwg Kat n TIUr Tou ouvteAeotr| BF.

2 Bplokoupe ta onuela 1 kat 2 atov PuxpoueTplkd XAaptn. AwaBdloupe
vy = 0,866 kat v, = 0,895. Ondte wy = 3000 / 0,866 = 3464 g/s Kal
w, = 1500/ 0,895 = 1676 g/s. Apa wz = 3464 + 1676 = 5140 g/s. H 6€on
Tou onueiou 3 Bploketal e Tov (dlo akpBwg oMo nou Ba Bplokdtav To
KEVTPO BdApoug tng eubeiag 1-2, étav ota onueia 1 kat 2 urmpxav PHAadeg
3464 kai 1676 g. AnAadn:

(1-3):(1-2) = 1676 / 5140 = 0,326

Metpdue to pNKog (1-2) pe éva umodekdueTpo Kal Bplokoupe TO
(1-2) = 22mm. To (1-3) (oo pe 0,326 x (1-2) = 0,326 x 22~7,2 mm~7,0 mm.
‘Etol mpoodlopifoupe 10 onpuelo 3. To onueio 3 €xel hy = 61,5 kd/kg. H
ouvéxela eival yvwotr. O ouvreAeotrig SHR = 78.500 / 120.800 = 0,65,
omdTe XapAooouue TNV eubsia 3-4 Kat Bpiokoupe dtLTo tg = 12°C, dnAadn
Katd 2,5°C ueyoAUtepo amd Tn Yéomn Bepuokpacia Tou vepou, Tou sival
(7+12)/2 = 9,5°C. Apq, oTolxeio avabgpuavong Tou agpa dev anarteitat.
Eniong €xoupe:

gr = 120.800 = 5140 (61,5 - hs) = hy = 38 kJ/kg

Bdoel Tou hs mpoodlopifoupe To onueio 5 Tou eEepxduevou agpa. Exel
ouvenkeg 14,5°C/90% kat vs = 0,827. H mapoxr) Tou aépa, yla ToV UTOAO-
yiopd Twv agpaywywy, sivat: 5140 x 0,827 = 4250 L/s. O ouvteheotr|q BF
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H Aettoupyia KM e avakukAogopia tou agpa.
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propel va Bpebel ypadikd rj urtoAoyLloTikA. 'EXOUE:

BF = (t5-t) / (t3-ts) = (14,5-12) / (29,0 - 12) =
BF = 0,147 (Aoyikr Tyur)

Me ta mapartdvw ototxeia, n KM eival kataokeudoiun.

2-17. H Aeitoupyia KAiuaTioTikii¢ povddag yia mapaywyr mPoKAIUaTI-
ouévou agpa

©a doupe éva akdun napddetypa arotunwong tng Asttoupyiag KM gtov
YUXPOUETPIKO XApTn. Mpdkertal yla tnv mepimTtwon 1mou OTEAVOUUE OTO
XWPO TPOKALATIONEVO agpa. H Aeitoupyia ouvorTikd €xel wq eENG: Ta Yu-
KTIKA QopTia Ta avahauBdvouv TOTIKEG KALLATIOTIKEG HovAdeg Tou eival
pHEoa oTo XWPEo. Ouwg o xwpog €xel avdaykn Kat ard avavéwan Tou agpa.
Ma va un otéA\voupe arneubeiag To (e0Td a€pa OTO XWPO, TOV TIPOKAIUATI-
Coupe, dnAadn Tov PEpvoupe o Uia Bepuokpaaoia mepimou éon kat n Bep-
MoKpaoia Tou KAMUATIZOUEVOU XWPOoU 1 Kat Alyo JKkpdTtepn.

Ma va mapdyoupe aépa pe kanwg uPnAn Beppokpaaia, onwg m.x. 23°C,
0 €UKOAGTEPOG TPATIOG elval €va JEPOG TOU A€PA, HETQ OTNV KAUATIOTIKNA
povada, va mapakdpyel To otolxelo ™g. Autd napactatikd gaivetal oto
oxnua (2-9). Tn Aerroupyia autr, 6cov agpopd Tov eEOMALOUS, Ba Tn doupe
o’ endpevo kepdiato. Edw Ba tn doupe povo and mAeupds PUXPOPETPLIKWOV
UTTOAOYLOM V.

Aépag -+ Taurep
ncdequ_qulq. .
~ Elcaywyn _ /~/ \ I'IpOK)\lp(mcn.lévoq_>
agpa P * i agpag
—_— \ / _
Aépag™"— ™ *~ Aépag
Tou Yuxetat MiENg
\ STolxeio evahayricg
BepudTnTag
KAIMATIZTIKH
MONAAA

Ixua 2-9: Sxnuatikn didta&n g Asttoupyiag KM yia mpokAuatiopévo agpa.
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SHMEIQSH

O1 Aettoupyieg mou meptypdeovtal ¢ auth Kal atnv mponyouuevn ma-
pdypapo dev erAéxtnkav tuxaia. ArtoteAoUv Tiq dUo BACIKEG LUeBOSoUQ
ndvw oTI¢ omoieg Baoifovral Ta CUCTHHATA KEVTPIKOU KAUATIOUOU.

EK? NMAPAAEIrMA

‘Eotw 411, 010 apddelypa tng nponyoupevng napaypdpou, BENOULE O
a€pag Tou MPoadyeTal 0To XWPOo va elval TPoKALATIONEVOG, o Beplio-
kpaoia 23°C. Na Bpebel | mapoxr Tou agpa mou Ba MPEMEL va MapPaKd-
prrtel To otowxeio g KM kabwg kat n Tiur) Tou cuvteAeotr) BF tng KM.

2 H eni\uon Baowkd eival n dla pe g mponyouuevng napaypdgou. To
emBuunTd onueio eE6dou Tou agpa eival To “6”. O a€pag oto onpeio 6
pogpxetal and tnv avauelEn Tou agpa Tou eEEpXETAL ard TO OTOLXED Kal
elvalt otnv katdotaon 5, pe Tov aépa ui&ng mou eival otnv katdotaon 3.
Metpdpe ta Tuipata (5-6) kat (5-3) pe éva urnodekdpetpo. O agpag mou
TIAPAKAWTTTEL TO OTOLXEO TIPOKUTTTEL:

[(5-6):(5-3)] X 5140 = (24/41) x 5140 = 3000 g/s
Apou o agpag eE€pxetal and tnv KM otnv katdotaon 6, 0 CUVTEAETTNG
napdkapyng g KM 6a eivat:
BF = (tg—ts/ (t3 - t5) = (28-12) / (29,0 - 12) = BF = 0,647
H napandvw TtexvikA elval 0 eUKOASTEPOG TPOTIOG YId VA €XOULE Je-
ydhoug ouvteAeoTég mapdkauyng, dnAadr uPnAég Bepuokpaoieg eE6dou

Tou aépa ard v KM kat ouyxpdvwg va €xoupe tn duvatdmra pubuong
NG TG Tou BF, pe Tnv aA\ayn Tng 6€ong Tou pubLoTikoU TAumep.
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évo agpa.

H Aettoupyia KM yia npokAyuatioué

Zxua 2-10
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2-18. H 6€puavon kai n Uypavon Tou aépa

210 oxnua (2-11) BAénoupe t dladikacia Tng B€puavong. Mpdketratl yia
To avtioTolxo oxfiua pe To (2-3) oV YUEN. 'Eotw ot €xoupe Q = 1000 L/s
aépa nepBANOVTOG e ouvenkeg 5°C/50% (onueio 1) kat BENoupe va Tov
Bepudvoupe OTIG CUVONKEG TOU XWEOoU Tou eival 20°C (onueio 2). ‘Exoupe
vi= 0,791, ontdte n napoxr| pagag eivat 1000 / 0,791 = 1264 g/s. Eniong h;y
= 12 kJ/kg kat h, = 27 kJ/kg. H petaBoAr} 1 — 2 ovoudletal B€puavon e
otabepr| uypaoia. Ondte n anartoUpevn BgpudTnTa Yia TV ev Adyw B€p-
pavon pe otabepn) uypaoia sivat:

s = 1264 x (27 - 12) = 18960 W

Zuxvd dev yivetal tinote neploodtepo otn B€puavon. Mapatnpoulpe
Opwg oto oxnua (2-11) &L n OxeTIkn vypaocia MéPtel oe ¢ = 18%, dnAa-
o1 6a €xoupe pia oAU Enpny atudoalpa. MNa va avripgetwriotel autd Ba
TIPETEL VA TIPOCBE00oULE UYPaTia WoTe va GTACOUE O [ia TIUr) OXETIKNAG
uypaoiag mepinou 40% (onueio 3 pe ouverikeg 20°C/40%). H petaBoAn
2 — 3 ovopddetal Uypavon e otabepr) Bepuokpaacia. To hy = 33 kJ/kg,
oTOTE EXOULE:

qL = 1264 x (33 - 27) = 7584 kJ/kg

AvT( va akohouBrjooupe ) dladpour] 1 — 2 kat getd 2 — 3, propouue
va akohouBrjooupe aneubeiag Tn dtadpour} 1 — 3. To oAkd optio Ba &i-
val gt = gs + q. = 18960 + 7584 = 26544 kJ/kg. MnopouUue va To uroAo-
yiooupe kal aneubelag wg €ERG:

Or = 1264 x (33 -12) = 26544 kJ/kg

2N 6éppavon pe Uypavon, Onwg avapEPoupe Kal Mapakdatw, n dla-
dikaoia elval dlapopeTik and autr mou AauBdvel xwpa otny Yuén ue
apUypavaorn. Zuykekpluéva atnv Yuén, ta duo gatvépeva AapBdavouv xwpa
ouyxpovwg. AvtiBeta otn B€puavan, o agpag mpwta Bepuaivetal kat Petd
uypaivetal oe dUo dlaPopeTIKA Telelwg aveEdptnta YeTa&U Toug otddla.
H petaBoAn 2 — 3, étol onwg tn BAENoupe oto oxAua 2-11, .oxuel pévo
6tav divoupe €rolo atpd (av kat aAL urtdpxel pia pikpry andkAlon, onwg
Ba doupe MapaAKATW, TIOU OUwWG Prtopel va ayvonbel).

‘Otav €xoupe Uypavon pe Pekaaud vepou Tou AaTUoTIoLleTal arnoppoPw-
vtag BepudTnTa and Tov agpa Tou XWEOou, TOTE N BepUoKPaTia Tou XWEou
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épuavon kat Jypavarn tou agpa.
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2TOIXEIA EOHPMOZMENHZ WYXPOMETPIAZ 83

MEPTEL. ZTNV TEPITITWOoN auTy, N MoadtnTa BepUdTNTAG TIOU EI0EPXETAL OTO
XWPO, av dev UTHPXE 0 uypavtrpag, Ba rjtav oe B€on va BepuAvel TO XWPO
pEXPL Tou onpelou 4, drnou hy = h,, énwg @aivetal oto oxAua 2-11. Ot
ouvOrkeg oto onuelo 4 eivat 28°C/12%. Eneidn dpwg Pekdletal To vepo,
n e&dton tou odnyel TIg ouverkeg Tou XwWpPou oto embupntd onueio 3
(20°C/40%).

2-19. H Asitoupyia KAiuarioTikri¢ Movddag yia 0épuavon
Kai dypavon ®

H Bewpnon g Uypavong ue Yekaouo, rmou EyLVe OTNV MPONyouLEVn napdypapo, &i-
vat oAU arAouoteuuévn. 2tnv npdén, n Uypavon ue Yyekaouo yivetat ouvribwg uéoa
O€ KEVTPLKT KAUATIOTIKY Hovdda. O agépag nmpoodyetal 0To XWeo UETA Tnv Uypavaorn
T0U, UE Bepuokpacia niepiou 40°C. H mAnpng Stadikacia eKTEAEONG YUXPOUETOL-
KWV urtoAoytouwy, étav n e&dtuton tou vepoU AauBdvel xwpa uéoa oto pedua tou
aépa, eival kdnwg repimAokn kat dev 6a avarrtuxBel. Yrndpxet Ouws n moAu anAn
evaAakTikny Adon va ouvurnoloyloouue TO POPTIO yia TNV ATUOMONon Tou vePOU
uéoa oTIG BepUkEG anwAeteg. Av n mapoxr) Tou uypavtipa eivat w, (o€ g/s), tote To
popTio q, rou anatteirat yla v aruoroinon tou, oe W, eivar:

g, = 2500 x w, (2-4)

O ouvteAeotric 2500 dev eivat tinote dAAo ané ™ AavBdvouoa Bepudtnta atuo-
roinong tou vepou rou givat repirou 2500 kJ/kg.

Katd ta Aourd, n ektéAeon untodoytouwv yia t Aettoupyia piag KM og ouvOnkeg
Bpuavons dev Exel ooBapég dlapopEs and m Asttoupyia yia Yu&n. Ot urtoAoyt-
OTIKEG dladlkaoleg eival apkeTd GUOLES, Ue TN dlagopd OTL EKTeEAouvtal mPog TtV
avtiBetn kateubuvon. Avtl yia apUypavon Tou agpa, otn Bépuavaon Exouue Uypavan
(1 evdexouévws Kat tirote). Eite Suwg &xouue Uypavon Tou agpa eite Oxt, n Aet-
Toupyia Tou otoixelou otn BEpuavon eivat Enpd. H mpoobrikn g uypaoiag otov
agpa yivetat uetd v €£€0d0 tou agpa arno 1o orouxelo. Auto amAormolel KANMWS Toug
UTTOAOYLOUOUG.

H anotunwon otov YuxpoueTPIKO xdptn dtagoporoleital onuavtikd, enedn
omv KM n t; (Bepuokpaoia evepyou erupaveiag) dev Bpioketal ndvw otnv KQutuAn
Kopeouou. Avti autrig xouue uia uéon Bepuokpacia e empaveias Tou oTolxelou,
rou eivat ouvriBwg 3-15 °C uikpdtepn ano tn uéon Bepuokpaacia Tou vepou.

3 H dwaokaAia keparaiwv ue mAdyla ypapn evanokettat otnv kpion tou Si3A0KOVTOG.
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Emedr] 0 WUXPOUETPIKOS XAPTNG Mou EXETE neptopiletal ugxpt Toug 50°C, to
onuelo oOU avTUTPOOWEUEL TN €N BEPUOKPATIA TOU VEPOU KABWG Kat Tn Bgpo-
Kpaola g evepyou erupavelaq Tou oTolxeiou urnopel va Bpioketal EKTOG Yuxpoue-
TPLKOU XApTn. Autd Suws dev eival mpdBAnua, enedn yla Toug UMOAOYIOMOUG UITO-
pouue va xpnowornouwjoouue 1 oxéon (2-1) tou ouvteAeotn BF (BA. mapdypapo
2-13). 21NV nmpokeluévn nepimtwon, enewdn ty > t, > t; elvat Aoyikdtepo va m xpnot-
uortotodue und T HUopPr:

-1
BF = (2-5)
ts -t 1
AvtioToia toxuouv ot OXE0ELS (2-2) Kat (2-3):
Gsr = BF - Qpmax (2-6)
q = (1-BF) - Qmax (2-7)

Orou t; kat t, eivat ot Bepuokpacies el06dou kat eE6dou Tou agpa amd To OTol-
Xelo e KM. Znuaoia &xet n tun e e€E6dou tou agpa va Ppioketal uéoa otnv re-
PLOXT] TOU YUXPOUETPLIKOU XAPTN, Mpdyua rmou oxedov ndvrote ouuBaivel. Av Tuxov
ouuBel Kat n t, BploKeTal EKTOG WUXPOUETPIKOU XApTn, TOTE Ba Mpé&mneL va Xpnot-
UoTToIoouUE KATOLOV AAAO WUXPOUETPLKO XAPTN MOU va KAAUMTEL UeyaAUTePn Te-
ploxn Bepuokpaciwy, onwg eivat o No 3 tg ASHRAE riou kaAUmtetL tnv reploxrn
10-120°C.

ZHMEIQZH

Otav €xouue oAU xaunAég Bepuokpaoies Tou agpa, tote BAEnouue Ot n evlaAria
MEPTEL EKTOC NG KAUAKAG TOU WUXPOUETPIKOU Xdptn. 1.X. av Exouue 2 °C/35%, Ba
douue ot dev urtopouue va diaBdoouue tyv TN Tou h. Ouwg, oto ovotnua Sl dev

untdpxet tétoto rnpoPAnua enetdr To cp Tou atuoopalpikou agpa eivat 1 kd/kg. Autd
onuaivel .. 0t n eubeia rou avtiotoixel oe h = 20 kJ/kg (Bpeite T otov Yuxpo-
UETPIKG XGpTn) Téuver v optldvtia kAUaKa Tou ty, oto onueio 20 °C. Avtiotoxa,
yta to onueio 2°C/35% n napdAnAn eubeia ue pia orotadrinote subeia otabepnc
evlaArtiag Téuvel Tnv KAuaka tou ty, oto onueio 6°C. Apa n evBaAria tou onueiou
2°C/35% eivat 6 kJ/kg.

Eﬂ? MAPAAEIFMA

To otoixeio KM tpogodoteital ue vepd Bepuokpacia¢ 60/50°C (eicodog vepou
60°C, é£050¢ 50 °C). Aexteite 6T1 N Bgpuokpacia t, eivat katd 10 °C xaunAdtepn and
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™ uéon Bepuokpaacia tou vepou. O ouvteAeoTniq mapdkauyns Tou otolxeiou didetat
ot eivat 0,2. H ev Adyw KM rpoopiletat yia tn 6épuavon evog Ktipliou, drtou 1 Oep-
HOKPQOIQ TwV E0WTEPIKWY XWpwV poBAsnietal 20 °C/35% (onueio 1) evw n eAdxt-
ot Bepuokpacia Tou eEWTEPIKOU neptBdArovtog eivat 5 °C/40% (onueio 2). O aépag
Tpopodooiag e KM Ba eivat 75% agpag avakukAopopiag kat 25% vwrtog agpag.
Ot Bepuikéq anwAeleg tou Ktplou, KATw ard autég TIG OUVONKES, urtoAoyiotnkav
o€ 130000 W (popTtio Bépuavong). Ot avdykes agplouoU Twv XWPwV avépxovtal o
1200 L/s. Na eupebouv:

a) H artarroduevn napoxr Tou uypavinea Kat n enBapuvon Tou otolxeiou BEp-
uavong oe goptio. [16on 6a npénet va eivat n .oxug tou ototxeliou e KM;

B) H artatrouuevn napoxn tou agépa tg KM.

y) Enapkel 0 vwniog agpag yia tiq avdykeg agptouou Twv Xwpwv; Av o agpag
MPOKUMTEL QVEMAPKNG 1} av glvat oAU nepltoodtepos and 6oog xpetddetat, T
6a nporteivare va yivel,

d) Av xaAdoel Eapvika o uypavtripag (1 av dev ToroBetnBel uypavtripag), rnoesg
6a eivat ot cuvOrKeg Tou XwpPou; AexTelte OTL N ECWTEPLKN MAPAYwWYr UypQoi-
ag and dAeg nnyég eivat teAeiws aoruavn.

AMNANTHZH

a) H eniAuon @aivetat oto oxrjua 2-12. [a v avavéwon Tou agpa Tou XwWpou
arntartouvtat 1200 L/s e v, = 0,837 m®/kg, dnAadr napoxr ualag w = 1200 / 0,837
= 1434 g/s. O aépag autdg amrod v kardaotaon 2, ue W, = 2,1 g/kg, npénet va
@Bdoet otnv katdotaon 1, ue Wy = 5 g/kg. Apa n mapoxn tou uvypavtrpa eivat
w, = 1434 x (0,005 - 0,0021) = 4,16 g/s. Bdoel TG ox€ong (2-4) EXouue:

q. = 4,16 x 2500 = 10400 W = 10000 W.

Onidte n LoxUG Tou oTotxeiou Ba mpénet va eivat: .

g = 130000 + 10000 = 140000 W
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Epuavong tou agpa oe KM.

MNapddetyua 6

Ixjua 2.12
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YrievBuuiCouue 0Tt av BEAouuE TnV mapoxrj Tou uypavtripa o€ kg/h moAarAaotd-
Jouue e To 3,6 (MPoKUMTEL OTL N MAPOXT) TOU uypavtipa Ba npénet va givat nepirou
15 kg/h).

B) Artd tov YuxPOoUETPLKO XApTn, Bplokouue OTL Ol CUVOBNKESG ToU agpa WIEng,
rpwv to otoixeio (onueio 3), eivat 15°C/38%. H uéon Bepuokpacia tou vepou eivat
(60+50)/2 = 55 °C. Ondte n Bepuokpacia e evepyol erupaveiag ivat ty = 55 - 10
= 45°C. H Tun autrj, CUUMTWUATIKG, TTEQTEL Ué0a aTnV MePLOXT) TOU YUXPOUETPL-
KoU xdptn kat eivat oto onueio 5. To onueio 4, art’ rou e&€pxetal o agpag and 1o
otouxeio, mpokurntet and tov BF = 0,2 kat eivat 39 °C. H turj autr, av n) t; itav ektég
YUXPOUETPLKOU XAPTN, 6a UrnopoUoe va MPOKUYWEL KAl ard TnV QVaAUTIK) OXEON TOU
BF, wg €&ng:

t,—-t, 45-1,

BF = -~
t—ts 45-15

=02=1t,=239 °C

Onwg eimaue mponyouuévwg, 6a uag apkouoe kat uovo n t, va Bpioketat eviog
TOU YUXPOUETPLIKOU XAPTN Yl vA MPOXWPHOOUUE OTOUG UMOAOYIOMOUG Lag.

H eubeia 3-4-5 eivat optldvtia eneldn nmpoketral yia BEpuavon Xweic ueTaBoAn
™me vypaociag (dnwg eiraue, n vypavon yivetat uetd v €€0do tou aépa arnod 1o
otouxeio). Artd tov YuxpoueTPIkd Xdptn Bplokouue hy = 50,5 kJ/kg kat hy = 27 kJ/
kg. YnoAoyloaue dtt g = 140000 W, ortdéte n napoxr HAlag Tou agpa w rmEoKUITEL

q = w (hy - hy) = 140000 = w(50,5 — 27) = w = 5957 g/s

H anattoduevn nmapoxr agpa eivat otnv katdotaon 3, nmou rnapouctdlet v; =
0,824. Ondte Q = 5957 x 0,824 = 4909 L/s. .

y) O OykoG Tou agpa, otav rneptéABet otnv kataotaon 1, 6a eivat 5957 x 0,837 =
4986 L/s. O vwridg aépag Oa eivat 0,25 x 4986 = 1247 L/s. To mood autd eivat moAu
KovTd OTI¢ anautrioelg e€agptouoy Twv XWPwWV rou urtoAoyiotnkav og 1200 L/s. Av
n dtapopd nrav ueydn, gite mpog ta endvw &ite MPOG Ta kKATw, 6a Erperne va arrd-
Eoupe v avaloyia vwrou agpa / agpa avakukAogpopiag kat va enavardBouue v
urtoAoytotikn dtadikaoia.

8) Av Bev UItdpXEL UypaVTrPAG, OUTE ECWTEPIKES MNYES UYPAoiag OTo XWPO, TOTE
n vypaoia 6a otabeportomnbel otnv vypaoia tou eEwtepikou xwpou (W = 2,1 g/kg).
Ot uetaBoAég Ba Bpiokovratl mdvw otn dlakekouuévn eubela Tou oxnuarog 2-12 kat
avti yia ta onueia 1, 3, 4, 5 6a éxouue ta 1, 3, 4, 5°. Ot ouvlrkeg Tou Xwpou Ba
elvat oo onueio 1°, dnAadr} 20 °C/15%. Ba €xouue wG ek TOUTOU uia oAU &Enprj atud-
opalpa ue vypaoia UoAg 15%.

TéAog Ba npérnet va avapépouue Ot 6tav yivetatr Uypavon (6a dodue éva napd-
detyua napakdiw), o atudg rmou rnpootibetal 1 To vepd nou Wwekdletat urnopel va
OUVELOQEPEL 1T va agalpel BepudtnTa oTo peUUA TOU agpal.
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Ertetdn, onweg elraue, otig UeYAAES KAUATIOTIKEG HOVAdES, N MPOCOIKN NG
uypaoiag yivetar ouvnbwg Ue Yekaouo rmou mpayuatonoLetal auEows UETA TO OTOL-
Xxelo. To vepd rou Yekdletat dlapopornolel KAMwWG TV YUXPOUETPLIK KATAOTAOT) TOU
aépa rou e&€pxetat and v KM. Av 8élouue va Bpouue tnv kKatdotaon tou e&epxo-
uevou agpa and tmv KM, riou eivat 1o onueio 6, evepyouue wg €&€ng: H napoxrj tou
uypavtrpa urtoAoyiotnke w, = 4,16 g/s kat n napoxn udlag tou aépa oe w = 5957
g/s. H oxetn vypaoia W, = 4,3 g/kg. Ondte: w, = w x (Wg— W,) x 4,16 = 5957 x
(We - 0,0043) = Wg = 0,005 = 5 g/kg. Enetdn h, = hg, aré tov YuxpoueTpIko Xaptn
eUkoAa rpoadiopilouue to onueio 6. H uetaBor BAErouue ot dev elvat onuavtik.
O aépag Ba npoodyetal oTouG XWPOUS Ue ouverikes 37,3 °C/13%.

2-20. H uypavon gvog xwpou

H texviki yia v ektéAeon umoho- Mivakag 2-3: EvBaAmia kope-
ylopwv Baoifetat oto Adyo Ah/AW opévou vepou Kar aTpou
(Movadeg kJ/g), otov omolo eixaue
avagepBei oty napdypapo 2-9. Autd J LG AT
PeP v N p, Ypae ) (c) (kJ/kg) (kJ/kg)
mou erunA€ov Xpeldletal va yvwpi-
j XP K, g )\9 10 42 2519
oupe otnv Uypavon eival ) evoahrmia
Goupe om \,(p, n n ’ 20 84 2537
hw Tou vepou 1} Tou udpatpou, Tou
. . OL TIEe QUTE 30 126 2556
eloépyxetal oto xwpo. Ot Tt uT
p’f X p, Hes N 40 168 2574
pag Sivovtal otov Tivaka (2-3). Av Q
, ; . 50 209 2591
elval To mood tng BepudTnTag MOV €L
. . . . . 60 251 2809
OEPXETAL O €éva XWPOo, HEoa og €va
) s < 70 293 2626
OUYKEKPIUEVO XPOVIKO JldoTnua Kat
m,, N nmocdtnTa Tou vepoU 1 atpou 8 835 2643
TIOU €l0€PXETAL OTO XWPEO, PMETa OTO 90 877 2659
(510 xpovikd dldomua, TéTe N Oxéon 100 419 2675
riou Siret To Adyo Ah/AW eivat: 110 2691
Ah Q4+ my-hy
= oe kd/g (2-7)

AW my,

AuTd Trou Ba Tpénel va TIPOoEEETE ATV XPNOLUOTIOIETE TNV TTapartdvw oxé-
on elvat ot povddeq. To Tehkd amnotéleoua eival og kJ/g. Ma va unv untdpxet
nieplrtwon AdBoug, oag divoupe €va mapddetya UOAOYLoUoU Tou Ah/AW.
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EI? MAPAAEITMA

>e éva xwpo Beppokpaaiag 30°C €xoupe Bepkd goptio g = 10.000 W kat
EMMAEOV €XOUE AMd TOUG avOpwIoug TIou BpiokovTal 0To XwPo napayo-
pevn uypaoia ion pe 2 g/s/3 = 0,002 kg/s. Na Bpebel 0 Adyog Ah/AW.

2 Egpdoov éxoune g = 10.000 W, tdTe 0€ Xpovikd dldotnua 1 s elogpxeTal
oTo XWpPo Bepudtnta Q = 10.000 J = 10 kd. O udpartudg oe Bepokpaaia
30°C napouotdlel h,, = 2556 kJd/kg. Ondte and ) ox€on (2-7) KATANYOULE:

Ah 10 + 0,002 x 2556
AW 0,002

= 7556 kd/kg = 7,556 kJ/g

Aev Ba enektaboupe oe TEPAITEPW UTIOAOYLOHOUG, eMeldr] TPOKELTAL YIa
pia mepimAokn kat dUokoAn dladikaocia mou, eKTég Twv ANwV, otnV PAgn
e\dxLoTa Xpnotuornoleitat.

H nAéov Xprjolun Kal ouyxpovwg eUKOAN epappoyr] Tng Hebddou eival
yla tnv ermAoyr Tou KatdMnAou uypavirpa evdg xwpou. Oa dolue mwg
yivetal 0 UMOAOYLOPOG e €va TIoAU anAd apddetypa.

Em? NMAPAAEIrMA

‘Eotw OTL 08 Beppalvouevo Xwpo atoug 20°C HETPNOATE OXETIKY uypacia
20% (onpuelo 1). O xwpog autdg agpiletal Ye €vav anid e€aegplopa ma-
poxnq 200 L/s mou anoppirtel aépa oto TeptBArov. Zag {ntdve va Toro-
BeTnoeTEe UypavINEA yla va aveBAceTe TNV uypaaia, €10l WOTE 0 XWPOQ
va €xel ¢ = 50%. Na Bpeite TNV mapoxr Tou uypavrpa av autog napdyet
atud 110°C. Mowa Ba eival n véa Beppokpacia Tou xwpou; Mropeite va
dWoeTe To (B10 KaAr] AUon, av avti yia atud Yekdlete vepd 80°C;

2 Ané Tov nivaka Bpiokoupe 6t €xoupe h,, = 2691 kd/kg = 2,691 kJ/g.
Emeldn) dev €xoupe dAa erumiéov popTia oto Xwpeo, napd pévo autd tou
uypavtipa, €xoupe Ah/AW = 2,691 kJ/g. Onwg gaivetal oto oxrjua 2-13,
XapAOoCOUUE OTO NUIKUKALO TN YPAWUMN] 2,691 kat arnd To onueio 1 pépoupe
TIAPAAMNAN LEXPL QUTY] VA CUVAVTHOEL TNV KAUTIUAN @ = 50%. 'Exoupe w =
200/0,834 = 240 g/s, W, = 3,0 g/kg = 0,003 kat W, = 7,5 g/kg = 0,0075.
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U uypavtipa.

detyua urtoAoylopou

Mapad

Zxiua 2-13
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Ondte n napoxr Tou uypavtipa Ba eivat: 240 x (0,0075 - 0,003) = 1,08 g/s
N 3,9 kg/h. H Bepuokpaaia Tou xwpou Ba aveBei oto onueio Ty, = 20,8°C.

Av avti yla atud €xoupe vepd 80°C, TéTe and Tov mivaka BAEMOUNE OTL
€xoupe h,, = 335 kJ/kg, ondte mpokurtel Ah/AW = 0,335. TNV TepirTwon
auTr KataAfjyoupe oto onpeio 3, To oroio éxel Ty, = 15°C. Apa dev sival
duvatdv va xpnouorolrjooupe vepo eneldr) 6a meoel n Bepokpacia Tou
XWpPOou.

2-21. AMeg eQpapuoyEG TNG YPUXPOUETPIAS Kal TOU YUXPOUETPIKOU
xdprn *

2710 KepdAato autd avarrtuéaue ) Baoikn Bswpia NG YUXPOUETPIAG KAl UEPLIKEG
anAég ard oAU xpnrowes epapuUoyES. To evalapEpoV UaG TEPLOPIOTNKE KUPIWGS
ota e&ng:

e >t xdpa&n ¢ eubeiag mou avtimpoowrelel TiG UETABOAES uéoa oe uia KM,
ouuneptAauBavougvng e nePIMTWOoNG Mou EXOULE avavewar] TOU agpa Tou
Xwpou.

e > dwartiotwon av pia KM eivat kataokeudoun xwpi§ va anatteitat otoieio
avabépuavons kat tn uéBodo mou uroloyiletatl n Bepuavtikyy anédoon Tou
ototxeiou avabépuavong.

e Tov tpdro rou urtoAoyiCouue TV Katd rmpooéyyion andédoon uiag KM oe dA-
Aeg ouvbrikeg Aettoupyiag kat tnv eriroyn Twv KM kat Bdoet Texvikig UeEAETNS.

Ot naparndvw elvat ot mAEov XproeG EPAPUOYES TNG YUXPOUETPIAS KAl TOU
YuxpouUETPIKOU XdpTn. Ouws oL EPapuoYES Tou dev reptopifovral dw. Yrdpxouv
TOMEG akdun Tig oroieq dev avarntu&aue enedrn Eepevyouv and Toug dOAKTIKOUG
otdxoug Tou BiBAiou °. Tétoleg r.. eivat ot £ERG:

® >tnv ektéAean urntoAoylouwv oe KM riou ouurnepirauBdvouy eEdptnua e&owko-
véunong evépyelag.

® >tV Yuén ue Uypavon tou agpa 1 otnv Yuén ue evaAAaoooueveG PAOELG
Uypavong kat apuypavong (AauBdvet xwpa kupiwg oe KAELOTOUG XWEOUG Xw-
pic avavéwon agpa).

4 H dwbaokalia kepalaiwv ue mAdyla ypapn evanodkerat otnv Kpion tou SiddokovTog.
5 [a ueyaiutepn euBdabuvon otnv TeXVIKN TNG YUxPOoUETPIag, urtdpxouy moAAd ouyypduuata
(BA. BiBAoypapia).
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® >¢ urtoAoytououg rrou Baocifovrat otn ueTABOAR Tou Adyou Ah/AW, drnwg r.x.
elvat n Yu&n ue Yekaoud vepou 1 n Bépuavon ue Uypavon UECw uypavinpa
yekaouou oe uia KM (avapepbrikaue uévo otov TpOrno UrtoAoytouoU Tou |Ue-
Y€Boug evig uypavtripa rou Ba torobetnbel yia v Uypavon Tou agpa evog
OUYKEKPUIEVOU XWPOU).

® Sg UMOAOYIOUOUG OTOUG OMOIOUG UMEICEPXETAL KAL O QUTOUATIOUOG NG A&l-
Toupyiag, onwg r.x. otn pubulon g Bepuokpaociag evepyou erupaveiag e
™V napdkauyn Tou agpa emoTpoPns (n moodTnTa ToU agpa EMOTPOPNS va
pubuiletal uéow TAUITEP).

AUTO rou Ba rpénet va yivel katavonto eivat 0Tt 0 YUXPOUETPIKGS XAPTNGS eival
&va noAU Baotkd epyaleio ota xépta evog WUKTIKOU e e&eldikeuon otov kKAuartt-
oud. H yvwon touAdxtotov twv Bactkwv UeETABOAWY nmdvw o’ autdv eivat mpoUnd-
Beon ya v Katavonon Kat EpUNVeEQ Twv pavougvwy rou AauBdvouv xwpa otov
KAQTiouo.
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® H Yuxpopuetpla eEetdlel TIQ HETABOAEG TV BEPLOSUVAMIKWY Xapa-
KTNPLOTIKWV TOU agpa.

® O YuxpoueTPLKOG XApTNG Tepléxel OAa ta Beppoduvauikd 1j Puxpo-
METPLIKA XAPAKTNPLOTIKA TOU agpa o€ pia Kal povadikr) ogAida.

® Ta BeppoduvaUIKA XAPaKTNPLOTIKA Tou agpa, ol oUBOALoMOl Kal oL
povAadeq pétpnong gaivovral otov mapakdtw mivaka:

Mepiypapn ZupBoAiopdg Movadeg
Oeppokpacia Enpou BoABou tab °C
Oeppokpacia uypol BoABou two °C
E131kéG SYKOG v m3/kg
EvBahria h kJd/kg
E1dkr) uypaoia W a/Kg
ZXETIKN uypaocia ¢ %
Snueio dpdoou tap °C

® To YPukTIKS popTio dlakpivetal oe oAikd, alobnNTd Kal Aavedavov.

® Me ToV PUXPOUETPIKS XAPTN Yivovtal ol YUXPOUETPIKOL UTTOAOYLOUOL.

® O Adyoqg alabntd goptio / oAIkd popTio elval o cuvteheotig SHR kal
€xel peydAn onuacia otnv eKTEAEOT PYUXOOUETPIKWY UTTOAOYLOUWV.

® H Beppokpaoia evepyou enpaveiag tng KM tg, tou Aettoupyel yla v
napoxr Yuéng, ivat To onueio érou 1 eubeia mou avtinpoowrelel
Aettoupyia g KM té€uvel TV KAumuAn kopeopou.

® A TO onpeio Tou TEUvETAL N KAUMUAN kKopeouoU ard tnv eubela
Aertoupyiag, kataAaBaivoupe av n KM xpetdletal ototxeio avabep-
pavong. Av 1o onueio Toung eival mdvw and  péon Beppokpacia
Tou vepou To oTolxelo avabépuavong dev xpeldletal.

e O guvteAeotng napdkauyng BF elval o aépag mou mapakAurrel To
ototxeio Tng KApatioTikrig Movdadag.

® Na yvwpilete KaAd 10 Mapddelyua Tng napaypdeou 2-10 emeldn)



94 ErKATASTAZEIZ KAIMATIZMOY I

avTinpoowreUel Tov TPOMO Asttoupylag TnNG KABE KAILATIOTIKNAG Hovd-
dag. To mapddetyua Tng napaypdgou 2-16 va 1o EEpeTe miong KaAd
eneldn anelkovilel T Baoikr) uéBodo eneEepyaciag Tou aépa otov
KEVTPIKO KALUATIOMO.

e O unoAoylopdg Tou anattoUpevou PHeYEBOUG Tou uypavinpa yivetat
Bdoel Tou Adyou Ah/AW.

e "Ta pia ouykekpwévn rapoxn aépa, o BF napouotdlel otabepn Twur) U6vo
dtav dev untdpxet apuypavon. Av givat yvwotog o BF oe Enpd Asttoupyia, pro-
pouue va Bpouue Ti§ Katd mpoogyyton arnoddooelg uiagc KM kdtw amd dAAeg
ouverkeg Aettoupyiag.

e H grudoyn Twv KM, BAoel Twv QpOoPTIWV IouU EXOUV MPOKUWEL Qrtd TEXVIKY] UEAE-
™, dev uropel va yivetal ue anAoug kavoves, enewdn n arnddoorn Toug eEaptd-
tat aré v tn tou SHR. lNMpénet, Bdoel g Trg tou SHR, va yivetat di6pbw-
on ™m¢ anédoong twv KM.

7 Avagépetal oe kepdAaio tou onoiou n didaokaia Exet apedel otV Kpion tou ditddoko-
VTOG.
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EPQTHZEIZ

Ti elval o KApatiopévog agpag Kat Tt erurnAgov rpoodlopifoupe yU' au-
TV péow NG Yuxpopetpiag;

Ma 1ol XapakINPELOTIKA TOU agpa XPnoluoroloUue TNV YUXPOoUETPIa;

Mou dev enepPaivel kaBOAou n YuxpopeTpia; Awote Tpia napadeiypa-
TA YlA XOPAKTNPLOTIKA TOU a€pa Tou €xouv anuacia yia tn dlapdppw-
on ouvenkwv Aveong, aAAd Tou dev €XOUV OXEOT e TNV YUXPOoUETPIa.

T erutuyxdvetal p€ow Tou YUXPOUETPIKOU XApTN;

2¢ uia eykatdortaon KAaTIopoU, ou éylve og upouetpo 1500 m, dla-
TIOTWONKe ATL N Aeltoupyia dev rjTav LkavoronTikr. EKkTdg and tnyv Ti-
BavémTa AAB0oUG UTTIOAOYIOUWY TNG HEAETNG 1] KAKAG KATAOKEUNG, Tl
dM\\o Ba uropouoe va €xel CUMBE;

Méoa eival Ta XapaKTnELOTIKA TOU agpa Tou eugavifovtal otov Yu-
XPOUETPIKS XApTN Kal rota eivat autd;

Mota eivat n dlapopd peTa&u eldIkng evBaArtiag, BepudtnTag Kal pop-
Tiou;

Tt eival To AavBdvov, To alobnTd Kal To oAIKS QopETIo;

T eival ) Beppokpacia evepyou empaveiag piag KM kat mwg cupBoAi-
Cetay;

Elval etutuxniq katd ) yvwun oag n taution tou dpou effective surface
temperature (Beppokpacia evepyou emipaveiag) pe Tov 6po onueio
Apdaoou KM;

Tt elval o ouvteAeotig napdkapyng piag KM;

Moleg eival ol MAEov ouvnBlouéveg TIUEG Yia Tn Bepuokpacia evepyou
er@aveiag piag KM kal oleg yla Tov OUVTEAEDTH) MAPAKAPYNG;

MNa va uropel évag kartaokeuaotrig va kataokeudoel v KM mou tou
npodlaypdeete, Tt and Ta MapakdTw Ba mpérnel va oxUEL,
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20.
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(1) Na rpokurtrel AoyIkr) n T TNg Bepuokpaciag g evepyou emipa-
velag g KM.

(2) Na ripokUTtTel AOYIKY] TIUN YIA TO OUVTEAEOTT) APAKAPYNG.
(8) Na toxUouv ouyxpdévwg kat ta duo.

Avagéparte €vav kahd ouvduaoud TIHWV TNG Beppokpaciag Tng evep-
you erugaveiag Tng KM kat Tou ouvteAeoTtr| napdkapyng, yia va eivat
€UKOAN n kataokeur) Tng KM.

Av n eubeia Tou SHR, énwg autr ripokUrttel and Ta GopTia Tou XWEou,
dev TEUveL TNV KAUTUAN kopeopou, n KM prnopel va kataokeuaotel;
Artiohoyrote Tnv andvnor] oag.

‘Otav n eubeia Tou SHR dev Téuvel TNV KAPMUAN kopeopou, TL Xpeldle-
Tat va yivel yia va eivat n KM kataokeudaoiun);

8Kdtw and noteg ouverkeg Asttoupyiag, UrmopouUue va SEXTOUUE OTL O CUVTEAE-
oG napdkauyng Exet otabepn Tun;

Orav petaBdMetat o ouvteAeotrc SHR, nmdvw o€ rota kaunuAn 6a avalntrioe-
T€ TA onuela ou avtirpoowrnevouv TIG ouverkeg eE6dou Tou agpa amd v KM;

Avapépate €vav MpakTiké kavéva ermAOYrG TOMKWY KAUQTIOTIKWY UOVAdWYV
(Fan Coil Units rj yia ouvtouia FCU) o ortolog eivat AdBog. Attodoyrjoate yatl
elvat Adbog.

2ag dwoave yia vAoronon pia ueAETn mou avapépet endvw LUOVo Toug TUMOUS
TWV TOTKWY KAUATIOTIKWY HovAdwv, rou Ti¢ ovoudlet FCU-200, FCU-300, FC-
400, FC-600 k.Art. H ueAétn dev avapEpel oUte KQTaokeuaaotr) oute popTia.
2NUELWOTE OTOV MAPAKATW TIiVaKA TTOLEG ATTO TIG EVEPYELEG TTIOU avaypdpovTal
elval owoTég kat motes eivat Adbog, Balovrag évav aptbud oto avtioTol o Te-
TPdywvo. Tnv ro owotr AUon tn ONUEIWVETE UE 1, TNV enouevn Ue 2 KA. Avti-
otola v o Aavbaouévn e 1, T Atydtepo Aavbaouévn ue 2 k.Ar. Oa gixare
va mpoTeivete Kat Tirmote dAAo; Zulntiote otnv Tdé&n T andyels oag.

Ot epwtrjoelg o mAdyta ypagrj apopoulv avtioToixeg napaypdpous, eniong oe mAdyla
ypaen, n didackalia twv orolwv gixe apebel otnv Kpion Tou SISAoKOVTOG
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Evépyeia ZwoTn ZwoTtnh

Zntdre and To PEAETNT TI§ AVAAUTIKEG arodOoELg Yia va TIG
OTelA\ETE OTOV KATAOKEUAOTT] TIOU TIPOTIATE

ZTéAVeETE TO OXEDI0, Onwg eivat otov mpouneutr Twv FCU kat
TOU {NTATE TN YVWUN Tou

Zntdre va pdbete molov kataokeuaotr) FCU eixe urdyn tou
0 MeAeT TG OTav KABOPLIZe TOUG TUTIOUG KAl TTAPAYYEANVETE TA
FCU ané autd Tov KaTaokeuaoTtn

Mapayyéhvete oe Evav OTIOLOVINTIOTE KATAOKEUAOTY] TA
unxavripata Bdoel g ovopaciag Toug

Zntdre Hovo Ta oAkd QopTia and To HEAETNTY| Kal epapudleTe
Kdrolov TPakTikd kavéva ermioyng twv FCU

AnAwveTte OTL €Tot Owg eival 1) LEAETN dev avalapBdvete va
NV ekTeENEOETE

Zntdte N BoriBela kamolou gpilou oag, PeEAETNTH KAUATIOTIKWOV
eykataotdoewv

TorobBeteite FCU katd éva péyebog peyalutepa yla va eicaote
alyoupog (dnAadn avti FCU-200 to FCU-300, avti FCU-300 Tto
FCU-400 k.Amt.)

21. Yroydleote Tt 0 KATAOKEUAOTHG TNG KAIUQTIOTIKNG ovada €xel kdvel éva oo-
Bapod AdBog kat oag €xet dwoel MoAU uYnAég arodooelg. Tt Ba kdvete yla va
ToV eAdyéeTe;

22. Me tov tpdro nmou avapEpare napanavw UMopEite, Katd ) yvwun oag, va eAEy-
Eete udvo ta ooBapd Adbn 1 kat oAU uikpd Adbn otnv arddoon; AtttoAoynote
™V andvrnor oag ue éva anAd napddetyud ndvw oToV WUXPOUETOIKO XAPTN.

23. Bpiokeote unpootd and uia KM, mou o kataokeuaotrg e Exel kAgloet and
Xxpovia. Zag {ntdve va t UETAPEPETE AAAOU YIA TOV KAUATIOUO EVOG UIKOOTE-
POU XWPOU, TToU EXEL UOVO alaobnTto ¢popTio, To orolo duws oag eivat yvwotd. Av
n napoxr agpa dev petaBAnbei, undpxet Tpérog va dlantoTWoETe KATd 600 n
uovada eivat katdAAnAn, Bdoet Twv arnoddéoewy Mou avapepeL n rmvakida mg;
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AZKHZEIZ

1. 3TOUug MAPAKATW TEXVIKOUG OPOUG CUUMANPWOTE TIG OTHAEG UE TA XPN-
olomnoloupeva cUpBoAa Kal Tig HovdAadeg. Av dev UTIAPXOUV LOVADEG va

Bdalete auAa (-).

Nepiypagr

ZupBoAiopog Movadeg

Oeppokpaaia Enpou BoABou

Oeppokpaaia uypou BoABou

Ed1kdg bykog

EvBaAria (eidikr) evBaAria)

Ewdwn Yypaoia

ZXETIKN uypacia

nueio dpdoou

OeppdtnTa (oA}, alodntr}, Aavedvouoaq)

®opTio (0AKS, alodntd, Aavedvov)

MdaZa

Mapoxn oe dyko (a€pa, vepou K.ATL.)

Mapoxn pdacag

JUVTEAEOTNG AloONTAG BepudtnTag

ZUVTEAEOTNG TIAPAKAPYNG

Oeppokpaaia evepyou ermpaveiag KM

2. ZUPMANPWOTE TOV MAPAKATW THVAKA UE TIG HETATPOTEG HOVAdWY AA-
AWV CUOTNUATWY TIOU CUVAVTWVTAL OTNV TIPAEN:

Eatae | i Eqgappoy
kcal/lh - W 1000 kcal/h =
Btu/h > W 10000 Btu/h =
m3/h - L/s 540 mé/h =
cfm — L/s 2000 cfm =

3. Ymnoloylote pe méoa W avtiotolyouv Ta ouvr|on HeyEon autdvouwy KAL-
MOTIOTIKWY Tou europiou: 9000, 12000, 18000 kai 24000 Btu/h.
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Ta Tumnonoinuéva PeyEdn TwV TOTIKWY KAIUOTIOTIKWY HOVAdWY He
Tpopodoaia vepou (Fan Coil Units) xapaktnpifovtal Bdoel Tng ovo-
MaOTIKAG TIapoXnq Tou aépa. Autd eival: 200, 300, 400, 600, 800 kat
1000 cfm. MNwg 6a npoteivate va ovoupaotoulv, oto cuotnua Sl, av 6a
Xpnoluorololoate Uia TPOoeYYLOTIKY) ox€on UETAEU Twv cfm kal Twv
L/s;

Mia roodtnta aépa 8000 m® éxel ouverikeg 37°C/35%. @EAoupe va T
QEpoupe og ouvlrkeg 21°C/50%. Na uroloyioste Tt BepudtnTa mou
Ba npérnel va apalpebel and v ev Adyw MoodtnTa Tou agpa (oA,
alodnt, AavBdvouca) kabwg Kat v oadTnTa vepou Tou Ba ouyke-
vtpwBel e€ aitiag Tng uypaoiag ou Ba anopakpuvoEl.

Mia roodtnta aépa 22000 m® éxel ouvlrikeg 9°C/50%. @EAoupe va T
pépoupe oe ouvOnkeg 22°C/45%. Na unoloyioete T BepudtnTa nou
Ba mpérnel va rpootebel TNV ev ASyw TO0dTNTA TOU agpa (ONKY, at-
o6ntn, AavBdvouaa) kabwg Kat Tnv moadtnta vepou Tou Ba Tipérnel va
atporonBel yla va rpootebel oTo Xwpo.

H mapoxn Tou a€pa oe €vav agpaywyod eival 400 L/s kal €xel ouven-
keg 37°C/35%. @ oupe va TN @gpoune oe ouverkeg 21°C/60%. Na
urtoAoyioete MOoo eival To YPUKTIKO QopTiO (OAIKG, aloBnTd, Aavedvov)
kabwgq kal To vepd €€ artiag g apuypavong (o€ g/s kat e kg/h) mou
Ba KaTaArjyeL otV AroxETeuon.

H napoxn Tou aépa oe évav agpaywyo elvat 1200 L/s kal €xel ouven-
keg 12°C/60%. @éNoupe va Tn gépoupe oe ouvlnkeg 22°C/50%. Na
urntohoyioete oco eival To BepUkd PopTio (0AIKS, alodNnTd, Aaved-
voV) Kabwg Kal n anarroUpevn Mapoxr vepou Tou uypavtipa (oe g/s
kat oe kg/h).

‘Eotw 611 o nepiodo peydAng éong, o’ évav KAlati{Ouevo XwpPo,
oaqg kdAheoav kal oag efmav &TL dev eival tkavoronpévol arnd To KAL-
MATIOTIKO TOUG pnxdvnua kat xpeldlovral va BAaAouv éva pueyaluTtepo.
Eoelg dlarmotwoare and to TeXVIKO eyXelp(dlo Tou unxavruarog Tl 1o
pnxdavnua eivat 9000 Btu/h kat 6TL n mapoxr a€pa Tou avepLoTr)pa Tou
elval 210 cfm. Metproate eniong kat Bprikate OTL OTO XWPO ETIKPATOUV
OUVONKEG, 08 WPA AlXUAG Tou QopTiou, 30°C/48%. Aedougvou OTL
1davikn Bepuokpacia Ba rjtav nepi Toug 26° C/50%, Tt P€yedOg AuTOVOo-
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10.

11.

12.

13.

14.

15.

Mou KAlpaTIoTikoU 6a Toug mpoteivate va ayopdaoouv; Ta dlatieéueva
peyaAUtepa uey€n eivat 12000, 18000 kat 24000 Btu/h.

To poprtio evdg xwpou eival gg/gr = 8500 / 10500 W. O xwpog KAa-
TiCetal and pia Torukn povdda, xwpic vord aépa. Av ol CUVONKeG Tou
aépa Tou xwpou eival 26°C/55%, va Bpebel To tg g KM.

Se KAPATI(OUEVO XWPO Ol OUVONKeg Tou Xwpou eivat 29°C/60% (on-
pelo 1). H mapoxn aépa Tou aveulotrpa tng KM eival 850 L/s, evw dev
undpxel elcodog vwrol aépa. Kdtw and autég Tiqg ouvenkeg, n YUKTL-
KN 1oxUg NG povadag eivat 11500/21000 W. Na eupebouv (a) ta vy, hy,
W, Tou aépa mou elo€pxetal oty KM, (B) oL ouverikeg Tou a€pa mou
eEépxetal arnd v KM (onueio 2) kabwg Kal ta vy, hy, W, (Y) 1 ToodTN-
TA TOU vepoU TIOU CUUTITUKVWVETAL avd wpa.

Opoiwg pe Tnv mponyoupevn AoKNon av POKELTAL YLA BLOUNXAVIKO KAL-
Hatiopé pe ouvenkeg xwpou 19°C/70%, mapoxr aépa 4000 L/s kat Yu-
KTIKT) loXU TG povadag 38000/64000 W.

Opoiwg pe v mponyoupevn Aoknom av oL CUVOTKEG TOU XWPOU eival
23°C/60%, n mapoxr} agpa 2700 L/s kat N YUKTIKN] 1oxXUG TS Movadag
elvat 25000/32000 W.

‘Eotw 611 o€ Bgpuaivopevo Xwpo atoug 24° C UETPNOATE OXETIKY UyPa-
ola 25%. O xwpog autdg aepifetal pe évav eEaeplotrpa napoxng 300
L/s Tou anoppirrel aépa oto nepBAANov. Zag {ntdve va TOMOOETAOETE
uypavtipa yla va aveBAceTe TV uypacia, €TolL OTE 0 XWPOG va EXEL
¢ = 50%. Na Bpeite Tnv apoxn Tou uypaviipa, av autdg mapdayet
atuo 100°C. Mota Ba givat n véa Beppokpaacia Tou xwpou; Mmnopeite va
dwaoete AJaon, av avti yia atud Pekdlete vepd 100°C;

‘EoTtw OTL amd TN HEAETN TWV YUKTIKWV POPTIWV TPOEKUPE WG YA TOV
KAMATIONS eveg XWPOU, He emOUUNTEG ouvenkeg 26° C/45%, xpelald-
paote gg/gr = 30000/45000 W. H mapoxr] Tou aépa eival Q = 5160 L/s
evw dev umdpxel eloaywyr) vortou agépa. Na eheyxBel av n ev Adyw KM
elval kataokeudaoun. Av dev eival, va urtohoylotel n LoxUg Tou oTolyel-
ou avaBépuavong gg kabwg kat n véa 1oxUg Tou YukKTikoU otolxeiou. H
uéon Beppokpaaia Tou vepoU oto atoixsio Bewpsital Tl eivat 8°C. To
ts va 1o emNEEeTe KaTd TNV Kpion oag. Mpoo€Ete va MPOKUTTTEL AOYIKT)
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N TWr Tou tg, KaBWG Kal N T Tou ouvTeAeoTr| apdkapyng mou sivat
TPOTISTEPO va Bpioketal otny rieploxn 0,1-0,2.

Opolwg, énwg otnv mapandvw Acknon, aAd e OUVONKeg XWPOU
22°C/65%, gs/qr = 5700/10000 W, mapoxn aépa Q = 680 L/s kat péan
Bepuokpaaia vepou 8,5°C.

2¢ Jia eykatdotaon PlounxavikoU KAUATIOPOoU, Ol CUVONKEG OTO XWPO
Ba npsnel va datnpouvtal 17°C/60%. To goptio sivat 35000/40000.
To vepd mou Tpopodotel To otolxeio Tng KM eivat 4/8°C. Attiohoyriote
yilati dev xpeldletal aroxeio avabeéppavong. EruAEETe pdvol oag v
TN Yla TO ouvteAeoTr) napdkapyng otnv riepoxr 0,1-0,2. YrioAoyiote
TIQ ouVONKkeg e£630U Tou a€pa KABWG Kal TNV AraitoUlevn TapoXr] Tou
aépa.

KApatiZépevog xwpog €xel ouvirkeg 26° C/55% Kal 0 EEWTEPIKOG XWPOG
40°C/35%. O aépag Tou arnooTEAAETAL OTO oTolxelo ™G KM, mpogpxe-
Tal and Tnv avdapelEn 2000 L/s vwrou agpa kat 8000 L/s a€pa avaku-
khogopiag. O xwpog napouctdlel popTtia gs/gqr = 150000/210000 W. To
vePO TIOU ELCEPXETAL OTO OTOLXEIO €XEL Bepokpaaia el0ddou / eEGdou =
7/12°C. Artiohoyniote yiati dev xpeldletal atolxeio avabépuavong.
OUVEXELD VA armoTunwBouv ot aAAaYEG OTOV PUXPOUETPIKO XAPTN Kal va
UTtoAoYLoTOUV OL OUVONKEG TOU €l0EPXOMEVOU Kal TOU eEgpXOEVOU agpa
oto otoixeio Tng KM. Emiong va unohoyiotel n eEgpxduevn and v KM
napoxn Tou agpa ot L/s kabwg kat n tur| Tou BF.

KApaTi{opevog xwpog €xel ouvenkeg 27°C/50% Kal 0 EEWTEPIKOG XW-
pog 37°C/40%. O agépag nou anooTtéAAeTal 0TO ototxeio Tng KM mpo-
g€pxetal and Tnv avduelEn 1500 L/s vwrou agpa kat 3500 L/s aé€pa ava-
KukAopopiag. Exoupe gs/qr = 56000/95000 W. Na eAeyxBel av n ev
AOyw KM eival kataokeudoin. Av dev eival, va urtoAoylotel n 1oxug
Tou otolxelou avabéppavong gg KABwg Kat n véa L.oxUg Tou YUKTIKOU
otoixelou. H péon Beppokpaocia Tou vepou oto otolxelo Bewpeital 4Tt
eivat 9,5°C. To tg va 1o emAEEETE KATA TV Kpion 0ag. MPoogEte dUwWG
OTL Tipénel va TIPOKUTITEL AOYIKY) KAl N TIU TOU OUVTEAEOTH TIAPAKA-
Yng, katd npotiunon otnv neploxn 0,1-0,2.

KAMUATIZOMEVOG XWPOC EXEL OUVBNKES 26° C/55% Kal 0 EEWTEPIKOS XWPOG
40°C/35%. O aépag mou anootéAeTal oto otolxeio Tng KM ripoépyetat
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21.

22.

23.

24.

and v avdauelgn 2000 L/s vorou aépa kat 8000 L/s aépa avakukAO®o-
plag. @éN\oupe OTO XWPEO va MPOCdyeTal TPOKAUATIONEVOG agpag, Ot
Beppokpacia 21°C. O ouvteAeotrig SHR = 0,72 kal TO OTOLXEO TIAPOU-
olélel BF = 0,15. Na Bpebei n mapoxr| Tou agpa mnou Ba Tperel va mapa-
kaprtrel To orolyeio g KM, kaBwg kat n Tiur} tou BF g KM.

KApatiZépevog xwpog €xel ouvlnkeg 27°C/50% kat 0 eEWTEPIKOG
XWpog 37°C/40%. O aépag mou anooTENNETAL OTO OTOlXel0 TNG KM
npogpxetal arnd tnv avduelEn 1500 L/s vwrou aépa kat 3500 L/s aépa
avakukhopopiag. OENoupe OTO XWPO VA TIPOCAYETAL TIPOKALLATIOUE-
vog aépag, oe Bepuokpaocia 25°C. O ouvteAeotri¢ SHR = 0,75 kat To
otouxelo mapoualdlel BF = 0,12. Na Bpebel n apoxr Tou aépa mou
Ba npénel va napakdpurrel To otoixeio Tng KM, kabwg kat 1 Tiur Tou
BF.

9 'Evac ouykekpluévog Xwpog napouctdlet poptio 42000/50000 W. Ot erubu-
UNTEG oUVBIKeS Tou XWwpou elvat 27 °C/50% kal MPOKeLTaL va KAQTIOTEL e TO-
TMKEG oVASeG. To KpUo vePS mou Ba Tpopodotel Tig uovades Ba eivat 7°C. O
KQTAOKEUAOTNG TWV KAIUQTIOTIKWY UOVAdWV avapépel oTov KatdAoyd tou Ot
n napoxn agpa g kdbe puovddag eivat 530 L/s aArd ot ouvtereotég SHR rou
MPOKUITOUV arod Tov mivaka ue TiG artoddoels elval apketd dtapopetikol ard
tov SHR tou xwpou. H mAnotéotepn T mou undpxet otov rnivaka eivat yla
elogpxouevo agpa 27 °C/50% kat vepd 7 °C ue avtiotoxn anédoon g Hovd-
dag gs/qr = 6200/8500 W. Na Bpebel méoeg tétoleg uovddeg 6a xpetaotel va
rnapayyeAbouyv.

O Kataokeuaotrg ulag KAWATIOTIKNG HovAdog avapépel otov KatdAoyod Ttou
Ot n mapoxn agpa tou unxavruarog givat 280 L/s kat ot aroddoelg yia eLloep-
XOuevo agpa 29 °C/50% eivat qs/qr = 4170/5820 W. Bpeite TG Katd mpoosy-
yton arnoddoelg (a) oe Enpd Aettoupyia, (B) dtav SHR = 0,83, (y) étav SHR =
0,65.

‘Eotw dtt {ntdte va ayopdoete uia kKAQtotiky povdda. Exete oploel otig
mEodlaypapEs aag OTt BEAETE OUYKEKPIUEVES dlAOTATELS, AOYW TEPLOPOUEVOU
XWpou, ard Intdte ot armoddoelg va eivar katd 1o duvatdv ueyaAutepes. Ot
OUVOTKEG EI0GB0U TOU agpa oTo otoixelo e KM eivat 30 °C/45%, 1o vepd eivat
7/12°C, n eAdxiotn anodektrj napoxr agpa 6200 L/s kat n eAdxtotn anodextr)

Ot aokrjoelg pe mAdyla ypapn avaggépovral oe kepdiaia twv orolwv n didaokaAia xet
apebel otnv Kplon Tou dIdA0KOVTOG.
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artédoon eivat 90000/130000 W. 2tnv mpdokAnor oag avranokpiBnkav névte
KATAOKEUAOTES Kal ot artodd0elg Tous Nrav we e&ng:

AlA mpoogopdqg Mapoxn aépa (L/s) Anoédoon (W)
1 6300 144000/236000
2 6200 100000/141000
3 6400 103000/140000
4 6250 111000/148000
5 6300 147000/223200

H npopavric acuupwvia Twv mpoopopwv oag Bdlel o uroWieg unnws KArotot
dev gival eNKPLVELS OTIG artoddoelg TouS Kat loxupilovtat Ott Exouv ueydAes aro-
ddoetg yia va ndpouv  douleld. EAEyEte ™ duvardtnta va undpxouv mpdyuartt
QuTEG oL arodooelG Ue T BorBela Tou YWUXPOUETOIKOU XAPTN KAl aroppiyte TG
MPOOPOPES TIOU SeV 0AG PpaivovTal CwaTES, AITIOAOYWVTAg T0 AGYo NG arndppl-
Yne Toug. And TG UrtOAouteg MPOoPOoPES Bpeite T uovdda rou Exel mpayuatikd
™V KaAUtepn anédoon.

YIMNOAEI=ZH: n kaAutepn povada mpopavwe eival autrj mou WUe To (3Lo ts mapou-
olddel TV kaAutepn anédoon, dnAadn 10 UKPOTEPO OUVTEAEOTH Mapdkauyng
(BF).

To otoixeio KM tpopodorteital e vepd Bepuokpaciag 65/55°C (eicodog vepou
65°C, é€050¢ 55 °C). Aexteite 61 n Bepuokpaocia evepyou erupaveiag eivat katd
8°C xaunAdtepn and tn uéon Bepuokpaocia tou vepou. O ouvteAeaTric napd-
Kauyng tou otoixeiou didetatl dtt ivat 0,15. H ev Adyw KM npoopiletal yia m
B€puavon evog Ktpiou, Orou 1 BepUOKPAOIa TWV ECWTEPIKWY XWPWV TTPOLAE-
rietat 20 °C/40% evd) ) eAdxtotn Bepuokpacia tou eEwtepikoU MePBAAOVTOG
3°C/40% (h = 7 kJlkg). O aépag tpopodoaiag g KM 6a eivar 65% agpag
avakukAogopiag kat 35% vwndég aépag. H uypavon yivetal ue Wekaoud vepou.
Ot BepUIKES amWAELEG TOU KTpiou, KATw ard autég TIG Ouverkeg, urtoAoyiotn-
kav o€ 260.000 W uadi ue tiq avdykeg yia e&dtuion vepou (poptio BEpuavong
+ Uypavong). Na eupeBouv (a) H artattoduevn napoxr tou agpa (B) H mapoxr
TOU UypQvtrjpa Kat To IT0C0O0TO TOU GUVOAIKOU (pOopPTIOU Mou arnaiteltat yia tnv
aruoroinon tou vepou (y) av dev TornobetnBel o uypavtripag roteg Ba eivat ot
OUVONKEG TOU XWPOU (N E0WTEPLKN mapaywyn uypaoiag arnd dAAeg nny&q Bew-
peitat we teAsiwg aonjuavn).

To otoixeio KM tpopodoteital ue vepd Begpuokpaciag 70°C. H ev Adyw KM
npooplCetat yia tn 6€puavon evog KTpiou, Arou n BepuUoKpacia Twv EWTEPIKWY
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XWpwv rpopAsnietal 22°Cl45% evi) n eAdxtotn Bepuokpacia Tou eEWTEPIKOU
niepBaMovtog 2°C/35% (h = 6 kJ/kg). O aépag tpopodooiag g KM 6a eivat
5000 L/s aépag avakukAopopiag kat 2000 L/s vwndg agpag. Ot BepUkEG anw-
Aeteg Tou Ktipiou, KATw ard autég TG ouvelnkeg, urtoAoyiotnkav oe 235.000 W
(poptio 6épuavong). H dypavon yivetat ue yekaouo vepou. Na eupebouv: (a) H
anattouuevn napoxn vepou Tou uypavtripa (B) To ouvoAikd goptio uadl ue v
enBdpuvon Adyw eEdtuiong Tou vepou tou uypavtipa (y) H Bepuokpacia tou
eEepxduevou agpa (8) H Bepuokpaocia tng evepyou empaveias, av 0 CUVTEAE-
otq napdkauyng Exet tn 0,23 () H Bepuokpaacia mou Ba eE€pxetatl 1o vepd
arté mv KM, av dexteite 0Tt n Bepuokpacia tne evepyou erupaveiag eivat katd
10 °C xaunAdtepn and m uéon Bepuokpaacia Tou vepou (ot) Av xardoet Eapvikd
0 uypavtripag roteg ba eivat ot ouVONKeG TOU XWPOU (N ECWTEPIKY Tapaywyn
uypaoiag and dAeg nnyég Bewpeltal we TeAeiws aonuavn).
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"

<MBIQKOMENO] sTOXOI

Na avtiAngouv ol pabntég nwg eival n BepuIk cuuneplpopd evog
KTipiou.

Na yvwpioouv ol pabntég ta eidn Twv BepUIkwyY PopTiwv Kal va ta
uttohoyiCouv.

Na neptypdgouv kat va unoloyifouv Ta ddpopa eidn TwV PUKTIKOV
PopTiwV.

Na urtoAoyiCouv ol nabnTég To Moo TOU AnAITOUUEVOU KALUATIOUEVOU
agpa yla To KAIPATIOUS evog XWPEOU.

Na e€olkelwBouv e TN Xprjon Twv eBIKWV TIIVAKWY YA TOV UTIOAOY!L-
OMO TWV PUKTIKWV QopTiwV.

DD N N N

Na uropouv va uroAoyifouv To HEyeB0G HIKPWY AUTOVOUWY KALUATL-
OTIKWV UNXAVNMATWY TIOU arnattoUvTal Yid TOV KAMUATIOMS UKWV XW-
pwV.

\

Na cuvdéoouv autd Tou €uabav oTo PONYOUEVO KEPAAALo (Puxpo-
peTpla) e ToV UTTIOAOYIOUO TWV BEPUIKWY Kal YPUKTIKWY POPTIWV.
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3-1. H 6epuikn ouumepIpopd evog KTipiou

Aev 6a avapepBoupue AeTToUEPWS OTN BEPLKT oUUTEPLPOPd EVOG KTLpiou
kal oUte Ba enektaboupe oge dUokoAoug uttoAoylopoUus. ©a avapepbou-
He povo Teplypalkd ota ¢atvopeva kal n avamntuén 6a neploplotel oto
BaBud mou xpelddetal yia va yivouv avtIANTmTEG KAMOLEG EVVOLEG TIOU €XOUV
onuacia otov urtoAoyLoud Twv PopETIwV Kal ot ottoleg Ba xpnaoiuoroinéouv
otn ouvéxela. Emiong, e v avdrtuén nou Ba kdvoupue Ba uropelte va
gpunveloeTe KAmola Tepiepya ek MPWNG OYews palvopeva Tou apoual-
d&lovtal oTov KALLATIOMO.

(a) Oepuikég anmwAeieq Kai OepHIKA KEPDN - OPHIKA POPTia Kal YUKTI-
Ka popria

O1 Bepukeég anwAeleg kal Ta Beppikd k€pdn evog BepualvOUEVOU XWPOU
ogpeilovtal Kupiwg oto deUTtePOo VOUO TNG BEPUOSUVANLKAG TIOU Hag AEel
ot

H 6gppdTnTa péel mavra and Xwpoug | cwpara uPnAdtepng Beppo-
KPAGCIAKAG KATAOTAONG MPOG XWPOUG | owHaTa XaunAétepng Ogppo-
KPACIAKAG KATAoTAOoNG.

‘ETol TO Xewwva, orou n Bepuokpacia meplBdAovtog (EEw amd To
Beppavopevo Xwpo) eival pikpdtepn and Tn Beppokpacia Tou Xwpeou Tou
Bepuaivoupe, éxoupe por] BepudtTNTAg amnd 1o BePUALVOUEVO XWPEO TIPOQ
To eEwTePLKO TIEPIBANNOV. TATE Aépe OTL €xoupe Bepuikég amwAeleg. MNa
va dlatnpnBel n Bepuokpacia evdg Bepualvopevou XWEOU OTo emBuuntd
eninedo (nepirou 20°C), Ba MPEMeL ol OEPUIKEG ATTWAEIEG TOU XWPOU va
avarmAnpwvovtal arnd KArola ECWTEPIKY) TNy} BepudtnTag. TEToleg TNyEQ
Bepudtntag unopel va eival éva Bepuaviikd owua, €va agpdbeppo, éva
QAUTOVOUO KAUATIOTIKG pnxAvnua, o (eotdg agpag mou oTEAveTal and pia
KEVTPIKN HovAada B€ppuavong KA. Ze enduevn napdypago Oa eEetdooupue
and notoug napdyovteg eEaptdral To PEYEDOG TwV aArnwAeLY BepudnTag
Kal TG TIG UTtOAOYICOUE.
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ZxApa 3-1: H porj Bepudtntag yiverar arnd to xwpo uPnAdtepns Bepuokpaciag
MPOG TO XWPO XAUNASTEPNG BepUOKPATIag.

Avti{BeTa, To Kahokaipt €xoupe elopor] BepudtnTag and to nepBAAlov
P0G Toug XwWpoug. Téte Aéue OTL €xoupe BepHIKA KEPBN. Na va datn-
pnbel n Bepuokpacia evdg KAMUATIZOUEVOU XWPEOU OTO eTBuunTé eninedo
(mepirou 27°C), Ba npénel Ta BepkA KEPSN TOU XWPEOU va arnoBAaAlovral
and KAmolo KatdAAnAo unxaviopd. Tétolog propel va eivat éva autévopo
PUKTIKS pnxavnua 1 pia avriia Beppdtrtag 1) KArolo cUotnua Kevipikou
KALLATIONOU KATL.

Me Tov TeEXVIKO 6po WUKTIKA popTia evvooupe To TIogd Tng Bepudm-
TAg Tou MPooTifeTal oTov KAPATI(OUEVO XWPO Ot Hovada Tou Xpdvou,
npoepxdpevo and dldpopeg TNYESG Kal emPBapuUvel TNV KALIATIOTIKY eyKa-
tdotaon’.

1 H dlapopd LeTa&U Twv dpwv “KEPDN” - “anwAeleq” Kal Tou 6pou “goptio” elval Tt Ta “kép-
on” Kat ol “anwAeleq” eivat avriotolxa n BepudTNTA OU ELOEPXETAL O KATIOLO XWEO 1| TIOU
Xavetat arnd To Xwpeo. Aev erBapUvouv KAT avAykn TNV KAILATIOTIKY) €YKATAOTACN TN OTLYMr
mou ntapouaotdlovral. AvtiBeta, To “@opTio” eivatl n 1oxUg mou npayuatikd erBapuvel TNV KAL-
MaTIOTIKA eykatdoTtaon.

Mapaotatikd Toug Opoug

OepuIkd ©gppdtnTa ou ermpBaplvel WukTIKG Beplkd KEPDOQ - YUKTIKS Ppop-
K€PBOG dueoa to xwpo doptio . , <
> > > Tlo kalL ™ pETAEU TOUG OxEon
™ BAEMOUE OTO OXT Q.

H Aerropepnq  emegrynon

OegpudTTA TIOU TIPOTWPIVA , , , ,
OUWG TETOLWV EVWOLWV EPeUYEL

anoBnkeleTal aTa dopKA
aroixeia

Y

Y

arnd Toug otdxoug Tou BiRAou.
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AvtioTolxa, pe Tov TeXVIKO 6po BepHIKA PpopTia evvooUpe TO IOOO TNG
BepudTNTag TIOU TIPEMEL va aaipeital and Tov KAUATI(OUEVO XWPO OTN
povdda Tou Xpdévou, HECW TNG KAUATIOTIKNYG eyKaTdoTaong.

Mdvo Toug mapamdvw dUo 6poug, d3nAadr YUKTIKA popTia Kal Oeppi-

Ka QoprTia, 6a xpnoipomoloUje oTn ouvéxelia Tou BiAiou.

Ta YukTikd poptia Aéyovtal kal popTia B€poug evw) Ta BepUIKd popTia
Aéyovral Kat popTia xeluwva. Zuvoyifovrag €xoupe TIG ovouaaieg mou ai-
vovTal gTov Tivaka (3-1):

MNivakag 3-1: Texvikoi 6pol TTou XPenoigomolouvTdal
yia TRV OVOHAGia TwV PpopTiwv

Emoxn tou €toug Eidog poptinv ZUVWVUUEG EKPPACELG
OepIKdA KEPON
Kahokaipt WukTikd ¢poptia
doptia O€poug

OEPUIKES ATIWAELEG
Xelpwvag Oeppuikd poptia

doprtia Xewwva

Av Kal Ta YUKTIKA popTia cuvdéovtal e To kahokaipl, urnopel kaud
@opd va oupBel oe évav KAPATIZOPEVO XWPEO va €xouue YUKTIKA popTia
QKON KAl TO XElUWVa av éxoupe €kAuom BepudTnTag and unxavruata pe-
YAANG Loxuog tou Bpiokovral péoa oTo Xwpeo.

Ta YukTikd Kat Ta Bgpukd popTia peTplolvTal ge povadeg Loxuog, dn-
Aadnry oe W. H turikn povdda yia ta goptia oto ocuotnua Sl eivat to W,
QAAAG TIPOOEETE OTL YIA TNV LoXU TWV UNXAVNHATWY, TIoU Ba TIPETIEL Va EYKa-
Taotaboulv yla va avTipeTwrioouv Ta popTtia, n Turikr povdda eivat to kW
(BA. To kedAalo TNG eloaywyng). ‘ETal o o owotdg TpdTog yia va ekppa-
oToupe eival T.X. 6Tl évag xwpog napouctdlel WUKTIKS gopTio 2000 W kat
YU autd n YUKTIKA LoXUG TOU Unxavriuatog rou Ba nipéret va Bdloupe eival
2 kW. BéBala, dev eivat AdBog av dev XPnOLIOTIO)O0UE TNV TUTIKY O-
vada, dnwg avapgpape atnv apxr) Tou BiBAlou, ota cuotruata povAadwy.

(B) H 6gpudTnTa petapEperail pe MoAU apyo pubpod, péca amd Ta douiKA
oTolXEia Tou KTipiou

AuTO eival TO QavOpEVO TNG XPOVIKNG KaBuoTépnong ot HeTapopd g

BeppdtnTag. MNa va kataAdpoupe Tt akpBwg eival, Eotw OTL £XOUE pia Ta-
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pdtoa uiag katolkiag kat n wpa eivat 07.00 to pwi (ot aptBpol mapakdTw
elval evdelkTikol xdptv Tou Tapadelypatog kat dev Ba TPEmneL va XPEnolo-
noinBouv oe epappoyeg). O xwpog dev eivat kKApati(épevog kat n Tapdrtoa
£xel Beppokpacia 28°C. Tnyv Bla Bgpuokpaacia Eotw OTL £XEL KAl N 0POPH
Tou oruTioU KATw akpIBWG amd tnv Tapdtoa.

Kabwg nepvdel n wpa, o AAlog aveBaivel kat T(PooRANEL e TIG AKTi-
Veg Tou TNV Tapdrtoa aveBdalovtag ouvexwg Tn Beppokpacia tng empavei-
ag ™g. MNipw otig 11.00 n Beppokpacia NG NMAAKAG €0Tw OTL £XEL AvEREL
otoug 40°C, oA\ p€oa oTo oTiiTL dev volwboupe kapia OepLOKPACLaKY dla-
PopPA Kal 1 opo@r| apauével otoug 28°C. T oupBaivel; H BgpudtnTa mou
elggépxeTal and Tnv Tapdroa eloXwpel 0To ecWTEPIKS TOU oTutioU e apyod
puBud. Mepi Tnv 13.00 n Tapdroa €xet Beppokpaaia riepi Toug 50°C Kkat n
BepuoKkpaaia TG opoPng eival 32°C. ‘Exoupe AoV apxiost va atabavo-
paote T (€otn. To andyeupa, YUpw oTig 17.00, n évtaon Twv aKTVwV Tou
nAiou €xel pewwdel kat n Beppokpacia TNg Tapdroag €xel méoet otoug 35°C
Kal To TepIBArlov €xel apxioel va yivetal kdnwg dpooepd. Ouwg péoa oto
oTiitL urtdpxel eoBepr} ZEatn Kal 1 opodr} €xel Bepuokpacia 40°C. Eival
eneldn éva Peydho ood BepudtnTag EPTace, eTA and APKETEQ WPEG, OTO
£0wTEPIKS TOU oTttTLoU.

H taxitnta pe tnv omnoia petagépetal n Bepudtnta dev elval mavrou n
Ola kat dlapépel avdloya pe Ta UNKA kataokeung. Otav napeuBaNieTal
Bepuopndvwaon, n Taxutnta petapopdg Tng Bepudtntag peéca and tn Bep-
Hopdvwon elval TIoAU XaunAr], omdte To pawvouevo propel va supavice-
TAlL APKETEG WPEG apYATEPA Kal va €xoupe €va TIoAU {eoTd OTiTL, TNV wpd
nou oto TeptBAAov erikpatel dpoatd. Amd v AAAN duwg, dtav uttdpxel
Beppopdvwon, Ta nood Tng BepudtnTag rou pOAVOUV OTO ECWTEPIKO TOU
orutiou eival pikpdtepa.

(Y) To kG6¢ kTipio gival pia TepdoTia amo®nkn 6eppdTNTAG
Ta douikd oTolxela Tou KABe KTiplou arobnkelouv Bepudtnta. Ta nmocd
autd Tng BepudTnTag mou urtopouv va arnobnkeutolv eival eEALPETIKA -
YAAa kat .ooduvapouv, oe MooOTNTA EVEPYELQG, HE TN Aettoupyia Tou ou-
OTAMATOG KAATIOMOU eTtl apkeTEG dekAdeq wpeg. ‘Otav €va kTiplo unopel
va anobnkeuoel Peydhn moadtnta Bepudtnrag, TOTe AEUe OTL €XEL HEYAAN
evepPyO BepHOXWPENTIKOTATA KAl QVTIOTPOPWG.

H mpakTikr) ouvénela amnd tn duvatdmTa Twv SOPIKWY OTolXElwv va
arnoBnkevouv Bepudtnta eival 6Tt To BepUIKO i TO YUKTIKS popTio elval pi-
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KpdTEPO amnd To ABpoloud OAWV TWV TIOCOTAHTWY BEPUATNTAG TIOU EIOEPXO-
VTAL 1] anopakpuvovtal ard €va CUYKEKPLUEVO XWPO O€ |ia oplopEvn Xpo-
VIKY] OTUypr). AV TL.X. O€ [0 OUYKEKPLEVN XPOVIKN OTLYMN) EL0EPXETAL LOXUG
Bepudrag 4000 W, pdvo éva pépog tng, m.x. Ta 1000 W, Ba eupaviotel
auéowg umod popeny WUKTIKoU @optiou. Ta undAowra 6a anoppopnboulv
arnd ta SoUIKA oTolxela TNG OlKODOUNG.

O 1pdrog mou Kataokeudlovtal Ta TePLoodTepa KTipla otnv EANGSa
(Bapug okeAetdg and okupddepa, durthol Tolxol arnd ToURAa KAL), EXEL WG
aroTEAEOUA Ol EMNVIKEG OIKODOUEG va €X0UV TN PEYLoTN duvath evepyo Bep-
HoXweNTIKATNTA TIou Ba propouae va €xel éva Ktiplo. M’ autd Kai o uttoAo-
YIOHOG TWV YUKTIKWV QOPTiwv, TTou 8a avamruy6ei oTo mapdv kepdAailo,
0a gival TTPOCAPHOCUEVOC YIA KATAOKEUEG HEYAANG BEPHOXWPNTIKOTNTAG.

Ma va kataAdBoupe g Aettoupyel auth n TepdoTia oodtnTa Bepud-
TNTag nou BplokeTal arnobnkeupévn ota doUIKA oTtolxela, ag douue TPpwTa
TL yivetalr otn 6€puavon. H 8€puavon dev opeiletal Tdoo ota Bepuavtl-
Kd otolxela Tou Xwpou, al\d Kupilwg pogpxeTal and TNV arodNKeUPEVN
evépyela ota dopikd otolxeia Tng owodoung. ‘Etol, dtav dlakdrreTal n
Aettoupyia g B€ppavong, Ba apatnEroeTe MWG 0 XWPEOG apapével (e-
0TdQ yla TIOMEQ wpeg. Autd opeiletal oto 6Tl eEakoAoubel 0 Xwpog va
Beppaivetal and ) BepudTnTa MOV BPloKETAL CUCCWPEUEVN OTA SOMIKA
oroixeila. Otav n B€ppavon apxioel dAL va Aettoupyel, ekTdg and Tig anw-
Aeleg, Ba avanAnpwaoel Kat TNV eVEPYELA TwV SOMIKWY OTOLXEIWY TIOU €V TW
HeTa&U xpnolporomidnke (x4onke).

To avtiotpopo akplBwg cupBaivel dtav €xouple Tn Asttoupyia g eyka-
Tdotaong ya YUuEn. Ztnv nepimtwon autr urnopoupue va Bewprjocoupe OTL
ota SOUIKA oTolxeia TNG okodoung BpiokeTal anobnkeupuévn uia TIoAAN -
Kpr} moodtnTa BeppdtnTag Kal yU autd 1o Adyo ta dopkd atoixeia eivat
oe B€on va anoppo@ouv oAU gUkoAa Tnv eloepxouevn BepudtnTa oto
Xwpo. H eykatdotaon kK\uatiopou Aettoupyel ag’ evdg yia va eEloopporel
Ta YPUKTIKA popTia, aAAd kal yia va dlatnpeel Tnv ermgpdvela Twv Toixwv oe
XaunAr) Bepuokpacia, dnAadr tTnv anobnkeupévn Bepudtnta ota doukd
otolxeia og xaunAd enineda. H BepuoxwpnTikGTNTA TOU a€pa ToU XWEOU
elval aorfjuavtn, énwg 6a unopoloate va SLAMIOTWOETE KAVOVTAG TOV UTIO-
Aoyloué Tng Bdoel Tou YPuxpopeTplkou XAptn. O xwpog diatnpeital dpooe-
POG He TN Borbela Twv SOUIKWY oToLxelwv Tou Ba mpénel va diatnpoulvtal
dpooepd yia va Yuxouv Tov epleXOeVO agpa Kal va anoppo®ouv ouy-
XPOvwg éva pépog and tnv eloepxouevn BepudtnTa.
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2 H evepydg BspuoxwpntikdoTnTa cuuBoAiletal e To ypduua C. H arobnkeuusvn
Bepudtnta oto Ktiplo didetat ard m oxéon:

Qc=Cx(ti-t) (3-1)
Orou:

Q. = H anobnkeuuévn Bepudtnta oe kJ

t; = H eowtepikn Bepuokpaocia twv xwpwv o °C

t, = H 6epuokpacia tou nepiBdrovrog oe °C

C = H evepydq Bepuoxwpntikotnta tou Ktiplou o€ kJ/K

H evepydg BepuoxwpntikdtnTa evog douikou ototxeiou Bpioketal av nmoAanAa-
OldooulE TNV EIOIKT] BEPUOXWPNTIKATNTA Cp, TOU UAKOU UE TNV TTUKVOTNTA O KAL UE TOV
dyko tou V. AnAadn:

C=cpxpxV (3-2)

To d6potoua SAwv Twv evepywv BEPULOXWPNTIKOTATWY TWV EMi UEOLOUG OTOLXEIWY
uag divel Tnv evepyo BepUOXWPNTIKATNTA TOU KTLIOoU.

To Q¢ aptBuNTIkd MPOKUMTEL SEKAdEG POPES UEYAAUTEPO Ao TNV MoadTnTaA nNou
Xpetaletat éva ktipto yia tn 6épuavon 1 tv Yu&n tou, uéoa oe uia wpa. 1diwg udAt-
otaq, av elvat owotd BepuouovwuEvo, uropel va eivat akdun kat oxedov EKato POPES
ueyaAutepo. lNa va yiver avtiAnmd néoo peydAn eivat n 6epudtnta Og, oag divouue
TO MAPAKATW NMApPAadetyua.

El? NMAPAAEIrMA

Aauéptoua €xet euBadov 120 m?. Ot Bepuikés Tou anwAeles yia Bepuokpaoia Tou
nepyBdarovtog 0°C kat eowtepikwv Xwpwv 20 °C eivat g = 12000 W. H mAdka g
0p0oPriG Tou givat tdxoug 18 cm. Na urtoAoytotel n BepuoxwenTKOTNTA TNG MAAKAG
Kat to mood ¢ Begpudtntag nou eivat arnobnkeuuévo o’ autnv. Eniong va Bpebel
éoeq Pop&ES eivat ueyaAUtepn and TIG OepUIKEG AMWAELEG TOU dlauepiouaTog.

2 H eldikn BeproXwENTIKOTNTA TOU UMETOV eivat ¢, = 0,65 kJ/kg - K kat n etdiki
MUKVATNTd Tou 2400 kg/mS. O dykog ¢ nmAdkag oe m® eivat 0,18 x 120 = 21,6 m°.
Ortéte and v (3-2) EXOUUE:

C = 0,65x2400x 21,6 = 33696 kJ/K = 33,7 MJ/K

2 H ddaokaAia twv Tunudtwy ToU KeWEVou mou glval og mAdyta ypagn evanokerral otnv
kpion tou ddA0KOVTOG.
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Ao t oxéon (3-1) mpokunteL:
Q. = 33,7x(20-0) = 674 MJ
H evépyeta mou katavaAioketat uéoa oe pia wpa (3600 s) eivat:
Q; =g x 3600 = (12000 / 1000) x 3600 = 43200 kJ = 43,2 MJ

Ot urtoAoytouoi dieukoAuvovtat av yvwpilouue ott 1 kWh = 3600 kJ = 3,6 MJ.

‘Etot to Q4 6a urtopouoayue va to Bpouue oAU ro anAd kat wg e&Ng:
Q,=12x3,6 =432MJ

H anobnkeuuévn Bepudtnta, udvo otnv NAdKa tng 0poPri§ (n oroia aviinpoow-
revel éva tunua me BepuoxwpntikotnTag tou dlaueplouarog), ooduvauel ue Aet-
Toupylia g B€puavons katd xpoviké diaotnua B¢, To oroio divetat ard ™ oxéon:

6c = Qc/ Q; =674/432 = 15,6 WPeS

‘Ooo kaAutepa eivat Bepuouovwuévo éva oriTl, TO00 UEWWVOVTAL Ol ATMWAEIES
B€puavong. Avtibeta, n evepyosg Bepuoxwpntikotnta eivar iy (da, eite undpxet Bep-
Uoudvwon eite Oxt. Autd €xel oav amnotéAeoua, 600 UeLWvovTal ol anwAeles (Adyw
KaAUTEEPNG BepuOoUdVWOoNG) TOOO LUEYAAUTEPOG VA MPOKUITTEL O XPOVOGS O¢.

Turukn Tiur g evepyou BepUOXWPNTIKATNTAG YIA TIG EAMNVIKEG KATAOKEUES glval
0,4-0,6 MJ/K ava m? g erupaveiag tou Siauepioparog. AnAady éva Siauéptoua
120 m? ouvrbws napouatdlet C = 48-72 MJJK.

AvtiBeta, n BepuoxwpnTIKOTNTA TOU AgPA VOG XWPOU elval TeAeiws aorjuavn.
210 napandvw napddetyua, yia ugog xwpou 2,80 m, eivat udAig 8000 kJ = 8 MJ
(urtopeite va To dlaroTWOETE EUKOAQ ard ToV YUXPOUETPLKO XdpTn), dnAadri toodu-
vauei ue 6, = 8/43,2 = 0,185 h = 11’ Aettoupyiag g Bpuavong.

(3) Ta YukTIKA QopTia dev mapoucialovral cuyxpovweg OAa padi
To @awvdpevo Katd To oroio Ta YUKTIKA popTia dev nmapouatdlovtal dAa
padi ovoupdletal peTaxpoviopog. Na va katahdpBoupe TL akppwg eival, ag
okepTOUUE TNV TepimTwon mou €xoupe goptia and nAhlakrf aktivoBoAia
5000 W katd tnv nuépa kat and ewta 1000 W katd tn vuxta. Eivat Aa-
Bog av roupue OTL €xoupe YUKTIKO @opTio 5000 + 1000 W = 6000 W. To
KALMATIOTIKG pnxdvnua twv 5000 W npopavwg apkel emetdr] Ta dUo autd
€ldn popTiwv dev nmapouatdlovral ouyxeovwG. Av OUwG TIPOKELTAL Yia NAe-
KTPOPWTIZOUEVO XWPO UEPA-VUXTA, TOTE Ba TIPEMEL VA OKEPTOUUE UATIWG
TPAYMATL £XOUE VA KAVOUE e popTio 6000 W.

To napandvw napddetypa anotelel pia amAr nepltwon Tou gavops-
VOU Kal dlaTunwenke pe autd Tov Tedmo, anid Kat Jévo yia va avtiAngeou-
He mepl Tivog mpdkettat. Ouwg 1o pawvdpevo napouctddetal oAU Tilo mepi-
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TAOKO OTNnV TIPAEN, OTIOU CUMUETEXOUV OTNV evalAayr Tng BepudtnTag Kat
ol HdAdeg Tou KTIplou Kal Tou anoppoPouv ouvriBwe To UEYAAUTEPO HEPOQ
NG eloePXOUEVNG BEPUATNTAG, eV €va UIKPO UéVO TUAKA TG eppavileTal
dueoa wg poptio. Autd, Katapxny, elval euvoikd, emeldr| £xel oav AmMoTEAE-
oMa va Xpelalduaote UIKPOTEPA KALMATIOTIKA pnxaviuata and tn Yeylotn
oTiyulaia .oxU Tou ELEPXETAL OTO KTIpLO.

‘Ouwg n evépyela Tou anobnkeleTal oTIg PAleg Tou KTiplou anobnkeu-
etal ekel mpoowpvd. Mpdkeltal yia evépyela Tou Ba TPénel kal autr va
arouakpuvBel apydtepa and to Xwpo, ondte Ba apxioel va napouaoidle-
Tal wg eopTio, mpdyua nou Ba cuuBel étav n Bepuokpacia Tou agpa Tou
Xwpou néoel kKatw and Tn Bepuokpacia Twv palwv Tou KTiplou. Tnv Bla
wpa Suwg uropel va nmapouactdfovtal ouyxpeovwg kat dAAAa gopTtia kat va
g€xoupe €va peyalltepo QopTio amd autd Tou ek TPWTNG OYewq paivetal
o1l Ba eixaue. Evdexouévwg PAALOTA TO popTio Tou Ba napouciaotel va
elval apketd peydlo, wote teAkd va eival autd mou Ba kabopioel TO é-
yeBOG Twv pnxavnudtwy 1ou Ba xpelacTolv ato XwPo. Na to Adyo autd
0 XelPATEPOG TIPOCAVATOMONAG Yia To KaAokalpl eivat o Autikdg, S10TL TO
arnéyeupa mou BANeTal TO OTITL and TNV NALAKY aktivoBoAia rmapouotd-
Covtal ouyxpdévwe Kat dAa poptia (JUetaxpoviouéva), Ta omoia €Xouv wg
arnotéAeopa va augdvetatl oAU To YukTiké poptio. duoikd, yia tov dlo
AOYO, 0 AUTIKGG TIPOOQvATOAIONOG eival EUVOIKOG YLA TO XELUWVA.

MaAaidtepa, TIOU OTOV UTTOAOYLOUO TWV PUKTIKWV PopTiwv dev Aaupavo-
Tav Urdyn 0 UETAXPOVIOMUOG, TO ATOTEAECUA TAV VA TIPOKUTITOUV eyAAa
QopTia, yeyovdg rou odnyouaoe og adlkaloAdynTa PeyAAeg eyKaTAOTACELQ
Kal eEomAlopolg. Zhuepa ol pébodol urtohoylopou eival capwg BeATIwE-
VEQ Kal PUOIKA AapBAavouv undyn kal To PETAXPOVIOUS Twv @opTinv. Ouwg
oL 1€6030L UTTIOAOYIOHOU TWV WUKTIKWY POPTiwV BEATIWOVOVTAL CUVEXWS KAl
yU autd Kahd eival va anopeUyoupe va XpnotomoloUpe évav malatd Texvl-
KO 0dnyo yia TOV UTTIOAOYLOUOS TWV POPTIWV.

(€) Eppnveia pEPIKWV QAIVOHEVWV
Elval moAAd ta gpavdpeva rou uropouv va epunveutoulv e autd mou ava-
pépape aparndvw. Mapabétoupe PEPIKA, EVW OTN CUVEXELD TOU KEPAAQ-
ou Ba ouvavTooUE Kal AAAa.
® ‘Eva @awvopevo, rou olyoupa olol Ba 1o €xete MapaATnPEnoel, eival
OTL TO Xewva, éTav avoiyouue Ta mapddupa yla agploud, To oTiTl
naywvel, aA\d étav ta kAelooupe, To OriTt oxeddv auéowg leotai-
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veTal TIAAL, akdun kal étav To olotnua B€puavong dev Aeltoupyel.
Ané rou ponABe n BeppudTnTa ou Téoo ypriyopa {éotave Tov KpUo
aépa; Ano ta doukd aTotyeia g oikodoung. To dlo akplBwg Ba ma-
patnpenroete av avoifete Ta apdbupa To KAAoKaipl og €vav KAaAwQg
KALLATLZOMEVO XWPO.

® ‘Otav évag xwpog KALATI(ETal TePLOTACLAKA, TOTE XPeldleTal €va o
MEYAAO UNXAVNUA, EVW av 0 XWPOG KAaTi(ovTav ouvexwg, ae 24wpn
Bdon, Ba apkouoe €va o KPS pnxdvnua. O Adyoq eival dtL av o
KALATIONOG Asttoupyel omtdvia, Ba €xel va avTILETWT{oeL Kal Ta ugn-
A4 ood BepudtnTag ou Ba eival cuocowpeupéva ota SOUIKA OTOoL-
xela TG okodoung.

® Av oag dlapaptupnBouv GTL KATOLO KALMATIOTIKG pnxdAvnua dev aro-
didel IkavoroNTikd, Ba Tpénel, MpotoU va BYAAETE TO CUUMEPATUA
Ot xpetdletal éva peyallTepo, va pWTHOEL TIPWTA TL WPA TO EEKIVAVE.
Av LY. TO &gKkvAve To andyeupa, dtav n (€otn elval apdépntn KaL n
BepoKpaoia Twv e0WTEPIKWY Tolxwv elval uPnAr, téte eival puoikd
va Unv propel va anodwoel. Mpénel va to EeKvAve TTo VwpIg.

e O1 eEoXIKEG KaTOolKieg apyouv va Bepuaviolv To XelHwva, dtav £Xouv
pelvel KAElOTEG yla PeYANO XPOVIKO dLdoTnua Kat 1 eykatdaoraon
B€puavong Toug Ba TPEmeL va AEITOUpPYOeL TIOAEG wWpPeg UEXPL va
apxloel va Bepuaivetal To oniTt kAnwg ikavorontikd. EEaipeon aro-
TeNOUV oL EEOXIKEG KATOLKIEG TTIOU €X0OUV KataokeuaoTel emitndeg €10l
WOTE va €XOUV HIKPT) BeppoxwenTIKOTNTA. AUTO ETUTUYXAVETAL e TNV
TomoBETNoN TG BePUOPOVWONG OTNV ECWTEPIKN TAEUPA TWV TolXwV,
TLX. XPNnoluomnolouvtal BeppouovwTikA ToupAa 1] ooBddeq. Eniong xa-
MNAY) BEPHOXWENTIKATNTA €XOUV OL KATOIKiEG and eAadpLd UNIKA.

3-2. levikd yia Ta Ospuikd Kal Ta YUKTIKG popTia

Ta BepuIkd Kal Ta YUKTIKA gopTia oto cuotnua Sl ta petpdue oe W. MNa-
Aadtepa, onwg Ndn avapepaype, rav oe eupela xprion ot povddeg Keal/h
(MeTpkd ouoTtnua) kat Btu/h (cuotnua I-P 1) ayyhooa&ovikd ouotnua). H
XPNON autwv Twv dUo cuoTnUdTwy Teivel daPKWS va UelwBel, akdun Kat
o€ XWPEQG TIou akoAouBouv rapadootakd to cuotnua I-P, al\d duotuxwg
UTTAPXEL aKOUN O andnyog amd tn xperion toug. '’ autd, o TeEXVIKOG Tou
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aoyoAeltal pe Tov KAUATIOUS TIPETEL, YIa APKETO Kalpd akdpn, va E€pel
KAAA Kal va Bupdratl ané&w ToUAAXLOTOV TIG TIAPAKATW OXECELG:

1 kW = 1000 W = 860 kcal/h = 3410 Btu/h
1 W = 0,860 kcal/h = 3,41 Btu/h
300 W = 1000 Btu/h

"Evag mpakTikdg Tpdmnog petatponniqg Twy Btu/h oe W eivat dtita W eival
nepinou 10 30% Twv Btu/h. AnAadr} éva autévouo KAWATIOTIKO unxAavnua
Twv 9000 Btu/h eivat 9000x30% = 2700 W.

2e éva oloTnua KAPATIoUoU PE vePOD, €xeL heyallTtepn onpacia o uro-
AOYIOUOG TWV PUKTIKWV QopTiwv. Ta KAMUATIOTIKA Pnxavhuata mou ToTto-
BeTolvTal yla va KaAUPouv To PUKTIKS popTio, katd kavéva oxeddv enap-
KoUV yla va KaAUyouv kal To Bepuikd poptio. Autd oto omoio ouvrwg
neplopllépacte eival, apou TEAELWOOUE e O,TL EXEL OXEON HUE TO YUKTIKO
PopTio, va kAvoupe Kat évav EAeyX0 yla va doUpe OTL TIPAYUATL KAAUTTTETAL
Kal To Bepuikd popTtio. To va unv kaAurmretal eival pia ontavidtarn e&aipe-
on. Ot KAIPATIOTIKEG ovAdEG vEPOU €XOUV [eYAAN anddoon dtav Aettoup-
youv og B€puavon, ondte n Bepuokpacia Tou vepou Tou AERNTa pubuile-
Tal oAU XaunAd (40-50°C). MoAU ouxvd HAALOTA, Ol KALATIOTIKEG MOVASEQ
gxouv éva deultepo, TMOAU HIKPOTEPO oTolxXelo BEépuavong, ou prnopel va
Aettoupyel otig ouvnBelg Bepuokpaaieg vepou Aénta (70-90°C).

2TIQ HovAdeg Apeong EKTOVWONG (avtAleq BepudtnTag KAr.), To po-
BANua ouvBwg eival To avtiBeTo, 1Biwg LAAIoTA av N olkodopr) eival cwoTd
Beppopovwpévn. H andédoon Twv Hovddwv Apeong ekTévwong ae Bépuav-
on, og ox€an pe Ta poptia, ouvrbwg elval oXeTIKA XaunAr eva n anddoon
Toug o€ YUEN elval oXeTIKA PEYAAN. ZTIG TIEPUTTWOELG AUTEG, AUTO TIOU €XEL
onuaocia eivat n avtpeTwmon Tou Beppikol GopTiou, evw TO YUKTIKS OTIG
neploodtepeg eputtwoelg dev anoteAel mpdRAnua. Otav duwg n owkodo-
1) dev OLaBETEL BEPULOOVWUEVT) OPOPT 1] KEPAOOTKETTY], UIOPEel TO YPUKTL-
KO goptio va mpokurttel peyaAltepo and 1o Bepuikd. To idlo unopel va
oupBaivel kal étav urtdpxouv oMol uaiortivakeg. Otav €xoupe TAvVTWG
HovAdEG AEONG EKTOVWAONG, TIOU TIPOKELTAL VA EYKATAOTAB0UV 08 XWPOUQ
Xwplg kapia aAn inyn B€puavong, eivat mPoTIUOTEPO Va KAVOULE KAl TOUG
dUo uroAoylopoulg (BeppikoU Kat PUKTIKoU popTiou) yila va eiuaocte ofyou-
pol. Auté 6a To doUpe Kal tapakdtw ota napadelypara urtoAoylopou.
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O nAéov 0oBapdg UMOAOYIOUOG OToV KAMUATIONS elval TOUu YUKTIKOU
popTtiou Kal kavovikd Ba Emnperte va EeKvriooupe TNV avAartuén tTwv gop-
Tiwv aré autdv. MNa kabapd dBaKTIKOUG Ouwg Adyoug, eMeLdr] O UTIOAOYL-
OM6G TWV BepIKWV popTiwv elval oAU o anidg, Ba avarttuEoupe PWTA
TOV UTIOAOYLOMO TWV BEPUIKWVY POPTIWV Kal META TWV YUKTIKWV.

3-3. Ta Bepuikd poprtia

Ma va urtohoylotouv ta BepuIkd popTia evdg KAATICOUEVOU XWPEOoU, artal-
Teltal va £Xoupe KATOLO TTANPOPOPLAKO UAIKO TIOU OXETICETAL E TIG HETEWPO-
AOYIKEG OUVBNKEG TTOU ETIKPATOUV OTN TIEPLOXT| TOU KTIplou Ttou pdketTal va
KAlatioTel. Mpénel dnAadn va yvwpiloupe T yewypapikry 6€on Tou KTipi-
ou (ABrjva, Mdtpa, Aapia, Kprjit kAm). ‘Etot 8a yvwpifoupe kat 6a AddBoupe
umoYn TIG KAYUATOAOYIKEG CUVONKEG TIOU ETIKPATOUV OTnV Teploxn (Beppio-
kpaoia rmepBaNovTog, uypaocia, évtaon kat KatelBuvon avEuwV KATT).

Ixua 3-2: OpUOoKPATIAKESG JWVEG TOU EAANVIKOU YEWYPAPIKOU XWOPOU.
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Me Bdon 11 emikpatoloeq HEoeg eAAXIOTEG EEWTEPLKESG BEPOKPATIEG,
0 eMNVIKOG YEWYPAPIKOG XWPOG XwplleTal oe TPelg BEPUOKPAOIAKES {w-
veg, Onwg Ppaivetal kat aTo oxrua (3-2).

H Twvn (A) nepl\apBdvel eplox€q He TIG HeyaAuTepeg Bepuokpacieg
XEWWwva, eva n Zoovn (N mepAapBAvel EPLOXES HE TIG XaUNASTEPEG BepO-
kpaoieg. H Lwvn (B) avagépetal oe epLOXEG OTIOU Ol BepOKPaTieq Toug
Kupaivovtal peta&l twv Bepupokpaciwy (A) kat (M. H Bepuopdvwon mou
Ba epapuootel oto Ktiplo eEaptdral anokAeloTtikd arnd t Jwvn Tou autd
BpiokeTal.

‘Ouwg edv évag témog avriikel yewypapikd otn {wvn (A) 1 (B) a\\d Bpi-
oKeTal g UYPoueTpo Tdvw and 600 m amnd tnv erpdvela TG BAlaocoag,
Bewpeital dTL aviikel otV auéowg duopevéatepn (wvn. ‘ETot edv pia owko-
doun Bpioketal oy Kpritn (Cwvn A), aA\d oe opelvr ieploxr] Twv Xaviwv
Kat og uPdpeTpo 700 m and ) 6AAacoq, evtdooetal otn {wvn (B).

2tov Tivaka (3-2) BAEMoUE TIG eAAXLOTEG METEQ TIUEG TNG Beplokpa-
olag Tou eEwtepikoU MePIBAMOVTOG Yia dldpopeg eEAANVIKEG TIOAELG. Ala-
rotwvoupe &TL otnv ENnvikr Erikpdrela €xoupe peydin dlakupavon g
MEONG TWNG TWV BEPUOKPACLWV TOU eEWTEPIKOU TIEPIBAANOVTOG TIOU KUMA(-
vovtatl and -12°C péxpt +5°C. To uPdueTpo avapépetal povo dtav sivat
ndvw and 400 m, ondte Ba mpérnel va AneOel coBapd undyn otoug uttolo-
ylopoUg Kat, drou XpeldZetal, Ba mEEMeL va Xpnotornoindel o YuxpoueTpL-
KOG XApTng Twv 750 m.

Agpou AneBoulv undyn Ta napandvw otolxela, unoloyiCovral Ta Bep-
MIKA QopTia, Ta oroia atnv MAEov amnAr] mepimtwon KAPatiopou, dtav dev
untdpxel avavéwaon Tou agpa UEow evdg SIKTUOU agpaywywyv, sivat dUo
edWV:

® Oepukd popTtia and aywyigoTnTa

® Qepukd popTia Adyw e10pong EEwTEPIKOU agpa and Tig Xapauddeg
nou ovouddetal aépag dicioduong.

2TIQ OOPBAPEG EYKATAOTACELG KAILATIONOU €Xoupe Kal éva dlkTuo agpa-
YWYWV TIOU OKOTId €XEL TNV €l0AywYyr] ToU vwroU agpa yla TV avavéwon
Tou aépa tou Xxwpou. O vwrdg agpag eloAyeTalL OTO XWPO apou umoaTel
pia oelpd amnd eneEepyaoieg, anod Tiq omnoieg, yla Tov UNoAOYIOUS TwV Bep-
MKWV QopTiwv, pag evdlagépouv puévo n B€puavon kat n Uypavor Tou.
2NV nepimTwon autr) To OUVOAKS Beplikd PopTio dlapopPpwveTal ard Ta
e&Nq et uépoug Tpia (dn BepuIKWV PopTIwV:
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MNivakag 3-2: Méoeg ehdyioTeq €€. Oepokpaagieg eEAANVIKWV MOAewv. To
uPoueTpo avapépeTal pévo av gival peyalutepo amd 400 m.

MoAN G Zavn Ywépuetpo, m
Kdprabog +5 A
Intela +4 A
Nd&ogq +4 A
HpdkAelo +3 A
P4dog +3 A
Xavid +3 A
Xiog +3 A
Zdupog +3 A
Mepaidg +2 B
MuTtiArivn +2 B
Abrva +1 B
Kdépivbog +1 B
Aeukdda 0 B
2naptn 0 B
Képkupa 0 B
Matpa -1 B
MeogoAdyyt -2 B
BdéAog -3 B
Aapia -4 B
©eooalovikn -5 r
TpimoAn -5 r 561
lwdavviva -6 r 483
KahdBputa -6 r 731
Kévitoa -6 r 542
AAeEavdpoUToAn -7 r
Ndploa -7 r
KaBdha -8 r
Apdua -8 r
ZEppPeES -9 r
OpeoTtiada -9 r
KoZdvn -10 r 625
dAwpva -1 r 661
MtoAepaida -12 r 601
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® Oepukd popTtia and aywyipoTnTa
® Qepukd poptia AOyw eloaywyng eEWTeEPIKOU agpa UETW TOU JIKTU-
OU TWV aEPAYWYWV

® Oepukd poptia Aoyw g Uypavaong Tou Beppou aépa

Mpokeévou va yivel avtinrr) ) peBodoAoyia Kal YeviKATEPA 0 TPOTIOG
okéYng étav KAvoupue UTIOAOYIONS TwV PopTiwy, OTIG endueveg TIapaypd-
Qoug 3-4, 3-5 kal 3-6 6a avapepboUue Hévo oty anhi Tiepirtwon g 8€p-
pavong étav dev urtdpxel dikTuo agpaywywv 1) cuotnua Uypavong Tou agpa.
211 yevikOtepn mepimrwon dmou uttdpxel To SIKTUO agpaywywy Kat yivetal kat
Uypavon Tou agpa Ba avapepboupe apydTtepa 0’ auTtd To KEPAAALO.

3-4. Oepuikd popTia amé aywyiuéTnTa

To nmood Tng BepudTnTag mou dlappEel TIPOG TO TEPIBANOV ard KABe
dopiké otolxeio ou meptBANeL To Beppavéuevo Xwpo (totxol, mapdbupa,
ddreda, opoPEq) eEaptaral:

® And To p€yeBog TNG ePAveELQG.

® And TO €id0¢ TWV UAIKWV KATAOKEUNG TwV SOUIKWY OTOLXE(WV TOU

kTiplou (toixol, TCAuLa, TIOPTEG KATL.).

® And n dlapopd Beppokpaaciag peta&u g Bepuokpaciag mepIBAai-

AoVTOQ Kal TNG Beppokpaciag Tou BepuatvOeEVOU XWEOU.

3 4

1\12\ l l /5 |

f —T

L ] 1. SoRdg
1] 1] 2. Toupro
] - 3. MovwTikd
+— —: 4. Kevo
i :‘Z;‘» 5. ToupAo
] ____ 6. ZoBdg

Zxua 3-3. TuriKr KATaoKeUT] TOIXOU OLKOSOUNG.
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H ox€on mou ouvdéel Ta napandvw Kat pag divel TIG BepUIKEQ ATIWAELEG
arnd aywyudmra eivat:
q=AxUXxAt (3-3)
‘Ormou:
g: Ouanwleleg BeppdtnTag and aywypdtnta oe W.
Emeldr) akdun eivar og xprion povdadeqg onwg to keal/h kat to BTU/h

(éotw katL av auty elval ouvexwg epbBivouoa), oag unevBupiCoupe,
yla akéun uia gopd, ot

1 kW = 1000 W = 860 kcal/h = 3410 BTU/h

>

H emupAavela rmou rieplkAeiel To BEPUAVOUEVO XWPO 0e M2,

U: O oAkdg ouvteleotig Bepuomnepatdmrag (f aywyludtnTag) twyv
EMIPEPOUG UNIKWV ard ta ormola eival kataokeuaouévn n emgpdavela
(A), o W/m?K.

At: H dlapopd Bepuokpaociag peta&l tou mepldAlovtog t, Kal Tou

Beppawvépevou xwpou t; oe °C.

MNivakag 3-3: Ocppokpaacia 0. XWPWV

Eidog xwpou t (°C)
AwPdTia KAToKIWOV 20
AoUTPA KATOLKLWY 22
MpoBdAapol, diadpojiot 15
KA\ipakootdota 15
Karaotipara, ypapeia 20
Awpdria Eevodoxeiwv 20
AiBouoeq didaokaAiag 20
Xwpot epyactnpinv 15-18

H T tng Bepuokpaaiag nepiBdliovtog t, divetal otov mivaka (3-2)
EVW Ol OUVIOTWUEVES TIUEG TNG BePUOKPATIAg TWV ETWTEPIKWY XWPWV,
avdAoya e Tn xprion toug, divovtal gtov Tiivaka (3-3).

O oAkdg ouvteleotrg Bepuonepatdtntag U divetal emiong and mniva-
keqg. 'Evag tétolog mivakag sival kat o (3-4).

H BepuopovwTikn IkavoTnTa evég UNIKoU diveTal e To ouvteAeoTr| Bep-
HIKNG aywydtnTag nou napouotdlel, o omoiog oupBoAifeTal pe o Ypdu-
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pa k. Oco pikpdtepn TIUr €xel 0 k Téo0 peyaAUTepn BEPUOUOVWTIKY KAVO-
™Ta €Xel TO UNIKO. Ot TUTIIKEG TIIEG TOU K Twv UAIKWV Beppopdvwaong eivat
k =0,032-0,05 W/m - K.

Nivakag 3-4: Tipég Tou oAIkoU ouvTeleoTH Bepponepardétnrag (U)
S10POPwWV SOUIKWV OTOIXEIWV. ZTIG TIHEG £XOUV GUVUTIOAOYIOTEI TO
ouviion UNIKA @ivipiopaTtog (MAaKAKIa, 0oBASEG KAM.).

A/A | Nepiypagn U, W/m2K
A’ Aopikd oToixeia xwpiq Beppopdvwon
1 | ZuvrBng eEwteptkdg Toixog and ToupAq, éxoug 20 cm 2,16
2 | Toixog oupdueEVWV KOUPWHUATWY 2,86
3 | Zuvnong eEwtepikdg Toix0q e oteyavd didkevo >2 cm 0,79
4 | Toixog amd uretdv, dokdpla, UNMOCTUAWDMATA 3,40
5 | Opooni 1 ddamnedo (MAAka amd Uretov) pe MAAKES Katl Uypoudvwon 2,63
6 | Adnedo ndvw oTo XWua 1,00
7 | Meagdtoixog, SPOMIKOG 2,87
8 | MAd&ka pe kepapookenr agptOuevn arnd Ta KeVA TwV KEPAMLILWY 3,26
9 | MAdka pe oteyavr kePAUOOoKeNH (LECW PMOVWTIKOU GUAAOU) 2,24
B’ Aopikd oToixeia pe 6eppopdvwon, k = 0,04 W/m-K
10 | ZuviiBng eEWTePIKAG TOIXOG e HOvwon 5 cm 0,58
11 | Tolxog OCUPOUEVWV KOUPWUATWVY e POVWwOon 5 cm 0,63
12 | Toixog ané pnetdv, dokdpla, UNMooTUAWMATA pe pévwaon 5 cm 0,65
13 | Opogn) 1y ddanedo pe TAAGKA and PeTovV Kal e pévwon 5 cm 0,61
14 | Opo®n] i dAned0 e TAGKA and PMETOV Kal e Hovwon 7 cm 0,47
15 | Adnedo nmdvw oTo XWHaA Pe pévwaon 3 cm 0,57
16 | Kepapookenn oteyavi pe poévwon 5 cm ndvw otnv MAAKA TOU PUeETOV 0,66
17 | Kepapookenn oteyavr pe pévwon 7 cm ndvw oTnv MAAKA TOU JUIeETOV 0,50
" Koupwpara
18 | Koupwparta ahoupviou pe amd t¢apia 5,00
19 | Koupwparta ahoupviou pe SmAd TZauia pe kevo agpa 3,00
20 | Z0Awa Koupwpata pe arid t¢aua 4,50
21 | Z0Awva koupwuata pe dAd Taua e kevo agpa 2,60
22 | ZUN\weq erupdveleg Xwplg ualorivaka 3,00
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Eﬂ? MAPAAEIMA

Na urtohoyloToUv ol Beppikég anwAeleg oe W evdg eEwteplkoU Toixou Bep-
Malvopevou xwpou, daxoug 20 cm, Kataokeuaopevou amnd ToupAa e Ta
akéhouba otolxela:

e Alaotdoelg Toixou: Mrkog 6m kat Uyog 3m

® OA\kOg ouvteleotng BepuorepatdtnTag U tou toixou, Bdoel Tou -

vaka (3-4), sivat: 2,16 W/m?K

® Ogpuokpaoia repiBdovtog: t, = 5°C

® Ogpuokpaoia xwpou: t; = 20°C

E@apudlovtag Tn oxéon (3-3) €xouple:

gq=AxUxAt = (3x6)x2,16x (20-5) = 583 W

2Tov mivaka (3-5) divovratl TIHEG TWV TIOCOOTWY UEIWONG TWV ATTWAELWY
BepudTTag and aywyludtnTa Aoyw pévwong. Mapatmpoulue o611 n Bep-
MOMOVWON OTIG 0pOoPEG gival Alyo TILO anoTeAETUATIKY arnd O,TL 0Toug TOoi-
Xoug. Emiong mapatnpoupe 4Tt n eAdTTwon TwV AnwAelwv BepudtTag
and aywyotnra dev eival eubEwg avaioyn Tou Tidxouq TG KOVWONG.

MNivakag 3-5: EVSEIKTIKA TOCOOTA PEIWONG TWV AMWAEINV OEpHATNTAG
and aywyipéTnTa Adyw Beppopdvwong - MovwTiké uliké
pe k = 0,04 W/m?2 K

Mdxog pévwong 2Toug Toixoug 2TIG OPOPESG
2,5 57 62
5 73 77
7,5 80 83
10 84 87

‘Onwg dlariiotwvoupe and tov mivaka (3-5), audvovrag 1o ndxog g
MOvwong otoug Toixoug amd 2,5 cm og 5 cm, EAATTWVOVTAL Ol ATIWAELEQ
BeppdTnTag Katd 16% (73-57), eved au&dvovtag To TidX0G TG HOVWwong arnd
7,5 cm oe 10 cm (d\L katd 2,5 cm), TO TIOC0OTO UEIWONG TWV ATIWAELOV
BepudTnTag and aywyudTnTa peldvetal LONG Katd 4% (84-80). A&iCel erti-
ong va urnoypapuiotel 6t tetpanAactddovrag to Tdxog g uévwong and
2,5 oe 10 cm, ol anwAeleg pelwvovtal HOAIG katd to 1/4 (yia v akpiBela
27%). AuTo onuaivel 6tL dev TipErel va akohouBoupe akpaieg AUOELG UOVW-
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ong, ylati aveBdalouv To KOOTOG NG KATAOKEUN G Xwplg avtioTolxo arnote-
AEOLQ OTOV TIEPLOPLOUS TWV ATIWAELDV BEPUOTNTAG.

Enixplopa

Apopukr) ToupAodour

Enixplopa

MovwTiké UNIKS

r— OpBodpopikr) ToupAoSour
, Enixplopa

AmAY) oTpWoM ao@aiTénavo
NoUKL
MAdkeq Tapatowv

*¥Teyavoroinon
(ACPAATIKA GUANQ)

% Mrietév khioewg

®UN\O oAuatbuieviou
(Nduhov)

MovwTikS UAIKS

1600000

Q00 138311853k

000

dpdypa udpatuwy

MAdka omA\. okupo3.

Enixplopa
ZxApa 3-4. TUrikr KaTaokeun UOvwong o€ Toixous (A) kat o€ opoPéEs (B).

2Auepa n vopobeaia emPBAAel Bepuoudvwon oe OAeG TIG VEEQ OLKO-
douég meplopifovtag £Tol TIG BepUIKEG amnwAeleg and aywyLHdTNTA TWV
UAIKWV KATAOKEUNG TNG 0lkodoung. Bdoel Tou 1oxuovtog kavoviopou Bep-
Hopdvwong (Katd to xpdvo €kdoong Tou mapdvtog BiBAlou), Ta Sopkd
otolxeia Ba mpérel va mapouatdlouv PEYLOTN TR TOU ONKOU CUVTEAEOTH
Bepponepardtntag U cuugwva pe tov rivaka (3-6). Eniong, d\\oL ieplopt-
opol Tou ev AOyw kavoviopou, ouotaoTikd eriBdNiouyv otig {wveg B kat M
va xpnotuortolouvtal Stmhol UaNOTIVAKEG.

Nivakag 3-6: MéyioTeg TIHEG TOU OMKOU ouvTEAEOTH OEppoTIEPATOTNTAG
U Baoel Tou 10XUOVTOG KavoVvIopoU Beppopdvwong oe W/m? - K

ZToixeio Karaokeurg Zwvn A | Zwvn B | Zovn
EEwTtepikol Toixol ouprnepA\apuBavouévmy Twv eEwTepL- 07

KWV SOKAPLWOV KAl UTIOOTUAWUATWY ’

OpLZdvrieg emipdveleg pe eAelBepo agpa endvw 1| KATW 05

(0pOPEQ - TIUAWTEQ) ’

Adneda erti Tou £ddpoug 1| Tavw and KAELoTO W Bep- 30 19 07
MAVOUEVO XWPO ’ ’ ’
AlaxwploTikol Toixol mpog KAeloToUqg un Bepuatvope- 30 19 07
VOUG XWPOUG ’ ’ ’
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3-5. O urroAoyIouGG Tou OAIKOU ouVTEAEOTH BepuomeparoTnTag ue
3I1aPOPETIKO MAXOG NOVWONG 1) NE SIAPOPETIKA BEPLOUOVWTIKA
vAIkG®

Orav yvwpiCouue to ouvtereotr) Uy evdg doutkou ototxeiou Xwpig Bepuoudvwon kat
epapuolouue 0’ autd BEPUOUOVWTIKO UAIKO o€ NMAAKES rtaxous d (m), ue ouvreAe-
ot} 6gpuikng aywyipdtnrag k (W/m - K), téte o véog ouvtereotiq U Exet v tiun
TTOU MPOKUMTEL ard T OXE0N:
1 1 d
—=—+— WmK (3-4)
u U, k

To deutepo UEPOG Tou rivaka (3-4), mou avagépetat ota doutkd otoixela ue Bep-
Uouovwaon, mpogkuwe Bdoet TG napandvw oxéong ue ouvtereot k = 0,04 Wim - K.
Av BéAete va Exete akplBEotepa anoteAéouara 8a mpénel va epwtnoel 0 KATAOKEU-
aoTNG TOU BEPUOUOVWTIKOU UAKOU 600V apopd tnv Tiurj tou k. ©a mpénet naviwg
va avagepOel 0Tt ot TWES Tou rivaka (3-4) eivar anéAuta (KQVOmOTIKEG Yla TOUG
OuVrBELG MPAKTIKOUG UITOAOYLIOMOUG.

H npoobrkn aeptlOuevnG KEPAUOOKENNG MAvw ard urapxouoa opopn dev
PooPEpeL oxedOV Tinota oe Bepuoudvworn. BeAtiwvel duwg Alyo to ouvtereotr U,
eneLdn replopifel TNV TaxUTNTA TOU aépa oto eEWTEPIKS reptBdArov, navw amd tnv
MAQka tou unetdv. Emiong uetwvel ndpa rmoAu to YUKTIKG poptio, onwg 6a douue
apydtepa. H oxéon Bdoet g omoiag UMopoUlE va EKTIUNCOUUE TN véQ T TOU
ouvtedeotn U, av n tun xwpls v kepauookernr) eivat Uy, eivat n &nNg:

1 1
—=—+4 0,06 (3-5)
u U,
AV N KeEpauOOKem eival oxetikd oteyavr) (erutuyxdvetal UEOW UOVWTIKOU pUAAOU
Kdtw and ta kepauidla), Tote 0 NayldeUUEVOS agpag MPOOPEPEL Ui mpdobetn Uo-
vwon Kat o véog ouvtereotng U Bpioketal ard t oxéon:

11
SHMEIQZH

—=—40,2 (3-6)
u U,
21a BepuouovwTikd UAika rmou kataokeudlovral eni TOrou, Onwe To nNePATOdeua, To
QAPPOUMETOV KATT., Sev elval MOTE Ue EMAPKN aKPiBela yvwoToG 0 OUVTEAEDTHG Beplo-

3 H dwaokahia tou kepaiaiou uropel va napalepBel katd v kpion tou ddGoKovTog.
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repatdtntdg Toug Kat e&aptdral o ueydAo Babud kat ard tov TPOmo KATAOKEUNG
TOUG. Zav evdelkTiK Ty avapépouue Ot ta 3-5 cm ndxoug ané autd ta UAkd
avtiotoxouv o€ 1 cm appwdous LOVWTIKOU UAKOU mou dlatibetal 0To eunoplo oe
Erolues MAdkes. Kat QuOIKA uia eVOEIKTIKY Ty UITOPEl va dlapEpel ApKETA ard tnv
MEAYUQATIKN.

Eﬁﬁ?ﬂ MAPAAEITMA 1

Na urtoAoytotel o ouvteAeotriq U eEwteptkou toixou e Bepuoudvwon 3 cm Kat e
BepuouovwTIKG UAKO rou rtapouatdlet k = 0,032 W/m K.
Ao tov mivaka (3-4) Bpiokouue 0Tt 0 TOiIX0G, XWPIG Bepuoudvwon, mapouotdlet
k = 2,16 Wim?K. And t oxéon (3-4) éxouue:
1 1 0,03

— =4+ ——=140=U =071 Wm?K
U 2716 0,082

En? MAPAAEITMA 2

Na untoAoytotel o ouvteAeotric U uiag opo@rig rmou aroteAeitat ard nAdka Uretov
Xwp(G Bepuoudvwaon, aAdd ue uypoudvwon, otav apydtepa tornobetnbel ndvw o’
autrjv ula anAn agptlOuevn KEPAUOOKETT.
Ané Tov riivaka (3-4), Bpiokouue 6Tt 1 0po®n napouctdlet k = 2,63 Wim?K. Aré
™ oxéon (3-5) Exouue:
1 1
—=——+0,06=0,44=U =227 Wm’K
U 2,63
H tun 8 tou mivaka (3-4) apopd agpilduevn KePAUOOKEN NAvw o MAAKQ
(U = 3,26). H dtapopd opeiletal 0To OTL QUTH) N KEPAUOOKET €lval KATAOKEUAOUEVN
ané v apxrn navw otnv nAdka, Xwpeig uypoudvwon (n Uypouovwon CUUUETEXEL
otnv tn tou U).

3-6. Oepuikd popTia amd icodo Yuxpou aépa mepiBdAlovrog

‘000 KaAy Kat av eivat n moldTNTA TNG KATAOKEUNG TwV avolypdtwy (rdp-
Teg, Mapdbupa) evég ktipiou, dev propel va anopeuxBel n elcodog oto
Bepuavépuevo Xwpo Kdrolag noodtnTag eEwtepikol agpa, Tou omoiou n
Beppokpaoia eival pikpdtepn and ) Bepuokpaacia Tou xwpou Kat (Bla pe
ekelvn Tou mepiBANovTog. To nMood Tng BepudTnTag mou anaiteral yua
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va Bepuaveel o eloepxduevog aépag Kal va ¢gtdoel ot Beppokpacia Tou
Beppavéuevou Xwpou Ba TPETEL va UTTOAOYLOTEL, WoTe 1) tapexdpevn Bep-
MATNTA OTO CUYKEKPLUEVO XWPO VA KAAUTTTEL TNV PAOHETN auTr anaitmon
yla TN 6éppuavon Tou eloepxdpevou and Tig Xapauddeg Yuxpou agpa. To
MEYEBOG TWV BepKWY anwAelwyv, Adyw dleioduong Yuxpou agpa anod Tiq
XAPAUAdeg TwV avolypdtwy, eEapTtdTal:

® And TO MAKOG TWV XAPAaHAdwv Twv BUpwVv Kal tapabupwv.

® And TV moIéTNTA KATAOKEUNG Twv BUPWV Kal Twv Tapablpwv (av
kAelvouv KaAd 1) agprjvouv peydAa meplbwpla €l0ddou eEwTteplkol
aépay).

° And TN 6€on Tou avoiyparog (o€ mpootateudpevn B€on and AN\
Ktipla, oe eAeliBepn BEon 1} oe dkpwg TMPEOTRAASeVN BEan).

® And ) Beppokpaacia mepIBAAAovTog.
® Aré tnv évraon kai Tn dielBuvon TwV avépwyv NG MePLOXNG.

O anwAeleg BeppodtnTag and ) deioduon aépa umnoloyilovral xpnot-
poTolvTag e1dIkoUg Tivakeg ou d{ivouv ToUG OUVTEAEOTEG anwAeLwY Bep-
poTnTag and dieioduon agpa neptBANOVTOG.

T e

T 3 3

5 7 i
T

S

Aﬁ&%b .~ AnOAeleG BepudTNTAG r’%\‘é '

+«= E{00d0Gg Yuxpou aépa

ZxAua 3-5. Oepuikég anwieteg and v el0odo Yuxpou aspa
rtepBAAOVTOG Kat ard aywyudTnTa TWV UAIKWYV.

Yrnidpxouv d1dpopol TPATIOL YIa TOV UTIOAOYIOUO TWV AMWAELDV BgpUO-
TnTag and dieioduon adpa mepIBANOVTOG Kal oplopévol and autoug sival
eEalpetikd miepimokol. H uébodog mou emhéxBnke yI' autd 1o BIBAlo, av
Kal TIOAU amhr, eivat n mAéov €ykupn LEB0D0G Tou LoxUeL oNepa OTov
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Eupwraikd xwpo? kat ivel ue KaAr TpoogyyLon To mood Tou agpa dielodu-
ONg Kal To YEYEO0C TWV BEPUIKWY ATTWAELWV.

(a) Ymohoyiopog TnG moodTnTag Tou aépa mou Praivel amo Tig xapaud-
deqg (aépag dicioduong).
Mwa ektipnon tou agpa dieioduong amd TI§ Xapauddeg Twv avolypdtwy
(mépTeQg Kal TTapdbupa) evog BepUaVOLEVOU XWPEOU Jivel N MApaKATwW OXE-
on:
Q=V-N,/3,6 (3-7)

‘Ormou:

Q: O aépag mou eloépyetal oto BeppavOuevo Xwpo oe L/s.

V: O 6yKkog Tou BepualvouEvou Xwpou og me,

N.c: O apBuédg Twv alNaywv, avd wpa, Tou aépa Tou Beppatvdpevou
Xwpou (rivakag 3-7).

SHMEIQZH 1

O apBuds 3,6 OTOV MAPOVOAOTY elval yia TN peTarporny| Twv mé/h omv
TUTKN Jovada rapoxnig oto cuotnua Sl nou eivat to L/s.

ZHMEIQZH 2

O oupBoiiopdg N, (owg va oag gaivetal kdnwg napd&evog. Autd opeile-
TaL oto 6Tl oL aplbuoi yevikd oupBoAilovtal e to ypdupa N (1) e To n) eved
0 deilktng mpoaodlopilel To TL akPIPWG avtinpoowrievel 0 aplOudg. Ev mpo-
KEMEVW O JelKTNG ac mpogpxeTal arnd Ta apxikd Twv AéEewv air changes
(= alMayéqg a€paq).

4 Bdoel Tou Eupwraikou ripoturnou EN-832.
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Nivakag 3-7: Ap1Op6g aAhaywv avd wpa Adyw aépa dicioduong Baoel

Tou EupwmaikoU mpotumou EN-832

MOVOKATOKES, Meydha ktipia | MeydAa ktipla

; ) ) e dUo € pia uévo

Meptypagn] Tou Ktipiou ALnAOKGTOlKlSS To#AdxlOTOV s”geef:‘é"n
Kat Aotrtd pkpd EKTEOEIEVES m\eupd

Steyavétnra ktipiou

X = Xaunki, M = Meoaia, Y =vyrng | * | M| V| R MY X MY

Meploxy| o BpiokeTal To M@ @ 66O ®]e

M

Ktipla oe avolktd xwpo
kat YnAd ktipla ou
ugwvovtal mdvw arnod Tig
AN\eq OIKODOMEG

15(08|05|12(07(05|10 |06 |05

@

Ktipla otnv e€oxn
nepBaldpueva and dévipa
(6xt dA00GQ) 1) O€ TIEPLOXES
Xwp(g UKV avolkoddéunaon

11(06|05|09|06|05|07|05]05

3)

Ktipla p€oou Uyoug,

OB TIUKVA BOLNKEVES 07(05|05[06|05|05|05]|05]05
TIEPLOXEG, O€ KEVTPA TIOAEWV

N ktipla péoa oe ddoog.

MNa kd&Be nepimrwon,
e\dxLoToq duvatog 05
aplBuog avavewoewy ’

Tou aépa avd wpa

ZXETIKA LIE TN OTEYAVOTNTA TOU KTIPIOU, EVOEIKTIKEG TIEPUTTIWOELG ETIAO-
YNAQ eivat:

XapnAni: Ar\d EUAIVa KouwpaTa 1) aAoupviou xwplg KaAr oteyavorol-
non. MaAaud ktipla (Gvw Twv 20 €TWV) Pe XAUNAS erimedo ouvtripnong.

“Yrniapé&n t¢akiol xwpiq Tdunep kAewoiparog g kauvadag.

Meoaia: Koupwuara ue KaArj oteyavoroinaon, and alouuivio 1 EUAO.
Ktipta 10-20 eTwv e PETPLO ETMEDO CUVTNPNONG.

MOVOKQTOIKIEG UE KOUPWUATA ETTLEANUEVNG KATATKEUNG.

“Yniap&n t¢akiou pe Tapmep KAeloluatog TG Kapvadag.

YYnAn: Mévo yia Slapepiouata Kat Xweoug oe eydAa KTipla, TIou €XouV
eUBAdAV TO TIOAU péXPEL 140 M2, Xwpig TZAKL, Ye ETUUEANMEVNC KATAOKEU-
g oteyavd koupwuata. Ol LOVOKATOLIKIEG KAl YEVIKOTEPA TA TIAVTAXO-
Bev eAeUBepa OKAATA OUDEMOTE EVIACOOVTAL O’ QUTHV TNV Katnyopia.
Mpogavwg, n mAéov ouvnBiopévn nepinTwon eivalr n Meoaia ore-
yavérnra.
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2TIQ TIEPUTTWOELG eEWTEPIKWY BUPWYV TIOU avolyokAeivouv TIOAU cuxvd
(m.x. KataoTnudTwy) ot pala Tou agpa dleioduong Tou TPOKUTTEL And
™ oxéon (3-7) mpooBEToupe Kat 5-6 L/s yia k&Be dtopo mou praivel oto
Beppavopevo xwpo. H tiur autn woxlel yia péon taxutrta agpa 3,5 m/s.
Ma peyailtepeg TaxutnTeg a€pa auEAdvoupe avaloyikd. Z& avolKTO XWPOo
TLX. Mrtopel va €xoupe péon taxutnta aépa akéun kat dimAdota, ondte 6a
AdBoupe 10-12 L/s. OL p€oeg TaxUTNnTEG TOU A€PA, OTOV ENANVIKO XWPO, KU-
patvovtal and 5-7 m/s. AvtioTtolxa oe KaAd POOTATEUMEVEG TIEPLOXEG (TL.X.
KEVTPA TIOAEWV KATL.) UMOPOoUE VA TIAPOUKE IKPATEPES TIUEG, TL.X. 3-4 L/s.
Ta naparndvw ouvoyifovratl atov rivaka (3-8). Ol TIEG Tou Tivaka .oxuouv
yla TIG OUVABELG TIOPTEG TIOU |E KATTOLO TPOTIO KAE(VOUV aUECWG HETA amnd
KABe dAvolypa, T.X. £XOVTAG €vav QUTONATO pnxavioud enavagpopdq (kata-
otAuata, Tpdneleq KAL), Ze ANEQ TIEPUTTWOELG UIopel va €Xoupe TOAU
OLAPOPETIKEG TILEG.

Mivakag 3-8: ZuvioTWHEVEG TIHEG avavéwong aépa avd ATopo Tou eIoEp-
XETAI 0TOV KAMIPATIZOPEVO XWPO HEOW BUPWV TTOU aVOIyOKAEIVOUV GUXVA.

Meploxn mou Bpioketal To KTiplo Aepai/;gmuo,
1) Ktipla oe avolktd xwpo, mavtaxobev eAelBepa Kal ekTedeIEVA 10-12
o€ avépoug
) Ktiplia otnv e€oxn nepiBaridpeva and dévipa (Oxt ddoog) 1y oe 5.6
TEPLOXEG XWPIG TTUKVA avolkodounan.
3) Ktipla péoou UPoug, oe TIUKVA SOUNUEVEG TIEPLOXES, OE KEVTPA 3.4
néAewv 1 ktipla p€oa oe dA00G.

IMAPAAEIrMA
O dlaoTtdoelg Tou BepualvOpeEVOU KATAOTAHATOG, TOU OxrjHatog (3-6), Tiou
BplokeTal oTo KEVTPO NG TIOANG eivat:
® Mnkog (L) = 15 m
® [AGtog(W) = 12 m
® Yyog (H) =4m



132 ErKATASTAZEIZ KAIMATIZMOY I

O xwpog eival ywviakdg kat gpel avolyuata (mépta KAAG KATAoOKEUNG
Kal oTeyaveég un avolydueveg Birpiveq) oe dUo AeupEég Tou, Omwg ¢aivetal
OTO OoYNua (3-6). YroBEtoupe Ol prnaivouv oto katdotnua 10 droua tnv
wpa. Eniong €otw ot éxoupe:

® Ogpuokpacia agpa mepBAMovToq: ty, = 2°C
® OepuoKPaoia agpa BepualvOpeVOU XwpPou: ty, = 20°C

Na urtohoylotoUv ol Bepuikég anwAeleg and ) dieloduon Yuxpou agpa
nepBaNovTOog.

2 O apBudg Twv alaywv Tou dnpoupyel ) dieicduon Tou eEwtepikou
agpa eivat 0,5, dnwg mpokurTeL and Tov Tivaka (3-7) (ypapur 3, otAn 2).
Eniong o dykog Tou Bepuatvéuevou xwpou eivat:

V=LxWxH=15x12x4 =720 m®

Epappddovtag tn ox€on (3-7) EXOULE:
Qi =VxN,/36=720x0,5/3,6 =100L/s

Ma k&Be dtopo mou praivel oto katdotnua rpoodstoupe 4 L/s, Bdoel
Tou mivaka (3-8). Emopévwg amd v (codo atduwy €XOULE:

Q, = 10 dtopa x4 =40L/s
0O oAkdg 6ykog ag€pa dleioduong (Qp) Ba eiva:

Qt=Q1+Q2=100+40=140L/s

(B) YrmoAoyiopdg Twv OepHIKWV pOPTiwV armo Tov agpa dicioduong.
Ynidpxouv dUo TpAToL UTTOAOYIOMOU TWV anwAelwv Bepudtntag and dieio-
duon agpa riepldMovtog. O évag Tpdrog eival pe Tov YUuXPoUETPKS XAp-
N (B€ppavon pe otabepn TV €0k uypacia). H diadikaoia urtoAoylopou
TWV anwAelwv BeppdtnTag pe n Borbela Tng Yuxpopetpiag (PUxpoueETPL-
KOG XApTng) avartuxbnke Aemtouepwg oto delTepo KePAAalo autol Tou
BBAlou, omv apdypago (2-18) otnv ormoia Ba MPETEL va avatpEEETe yia
TN OXETIKY| UTIEVOULOT).

2TIG EPAPHOYEG KABNUEPIVIG TIPAKTIKNG, Ol UTIOAOYLOUOL pag yivovTat
He Ta otolxela Tou aépa standard, dnAadr| Tou agpa o oroiog otnv emPpa-
vela g 6dhacoag (uPduetpo 0 m, atuooalplkn riieon 101,3 kPa) éxel
£18IKY) ukvéTnTa p = 1,2 Kg/m?® rou avtiotolxei oe ediké éyko v = 0,833
m3/Kg. Ze uPduetpa 750, 1500 kat 2250 m, 0 aépag autég Mapouactddel
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avtiotoxa p = 1,1, 1,0 ka1 0,9 kg/m?® (nepimou), Gnwg urnopoUuE va diart-

OTWOOUE ard Toug avtioTolXoug YUXPOUETPIKOUG XAPTEG.

12m
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& ©
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_Ertg
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19
B 7,0m 2,0m 6,0m
- e

ZxApa 3-6. To katdotnua tou napadeiyuarog (6a xpnoworomnbel kat oe endueva

napadelyuara). Oswpouue Ot Bploketal otn {wvn B, n eAdxiotn uéon

Bepuokpacia nepiBdiovrog eivat 2 °C kat n Bepuokpacia
TWV E0WTEPIKWV XWpwv 20 °C, dniadr At = 18°C.
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H xprjon Tou standard a€pa pag erutpénel va ekteAoUple arAous UTIOAO-
YIOHOUG XWwpIQ TNV avAyKn va KATapeUyoUe OUVEXWG OTOV WUXPOUETPIKO
XApTn. GUOIKA 0 YPUXPOMETPIKOS XApTNGg dev Ttavel va sival éva ToAUTIHO
gpYaAeio aA\d n xprion Tou eival anapaitntn oe dA\oug uroAoylopoug,
TOug oroioug avaAuTIkd eidape oTo kepdAalo 2.

H oxéon nou pag divel To mood Tng Bepudtntag and tnv elcodo Tou
vwrou a€pa, yia uPduetpo 0, eivat n €€RG:

q=1,2xQxAt (3-8)

‘Ornou:

q : OuanwAeleg Bepudmrag oe W.

Q: Aépag dleioduong oe L/s.

At: Alapopd Beppokpaociag peTa&l mepBAAOVTOG Kal Bepuatvopevou
XWPOoU.

O ouvteleoTg «1,2» 0T OxEon (3-8) eival To yvouevo ¢, x p = (e1dl-
Kr] BepudtnTa Tou agpa) x (eldikn mukvétnta tou standard agpa) = 1,0
kJ/Kg - Kx 1,2 Kg/m® = 1,2 kd/m3K.

27O TMaPAdELya TIOU AvaPEPALIE TIPONYOUEVWS UTtoAoy(oTtnke OTL O
aépag dieioduaong eivat 140 L/s kat n At givat ion pe 20 - 2 = 18°C. Avtika-
Blotwvrag otn oxgon (3-8) Ta otolxeia mou urtohoyioape EXOUE:

gs = 1,2xQxAt=12x140x 18 = 3024 W

Ma olykplon Twv anoteAeoudTwy, av epyalduactav e ToV YuxXpope-
TPWKO XApTn Oa Bpiokape:

 Seteone BT g Zgdhya %
2°C/90% 3214 (3214-3024)/3214 5,91
2°C/50% 3223 (3223-3024)/3223 6,17
2°C/15% 3231 (3231-3024)/3231 6,41

Alariotwvoupe dnAadr 6Tt To opdAua eival TIoAU Uikpd Kal Xwplg ouota-
OTIKN) ONuaocia yla TIg TPAKTIKEG epapuoyEg. Emiong n neplexduevn uypacia
Tou agpa eAdxlota emnpedlel To anotéAeoua, MPAKTIKA elval dveu onpaciag.

H ox€on (3-8) unopel va yevikeutel otn popen (3-9) wote va divel aro-
TEAEOUATA YL OTIOLODNTIOTE UYOUETPO.

q=CxQxAt (3-9)
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Orou C = ¢, x p. Ot TipéG Tou C, ava- Nivakag 3-9: Tipég Tou C
Aoya pe to uPduetpo, divovral otov Tii-

vaka (3-9). Yyopetpo c
270 B€ua Tou urohoylopoU Tou (pop- 0 1,2

Tlou and esloaywyn eEwtepikol aépa 750 11

(meptBANAovTOG), Ba emavéNBouE e |e- 1500 o

YOAUTEPN AETTTOUEPELD OTNV TIAPAYPAPO

(3-12). 2250 0,9

3-7. O ummoAoyIou6G Tou BspuIKOU PpOPTIOU Kal N EMIAOYH TwV
unxavnuartwyv 0épuavons

AgoU urohoyicoupe Ta emti p€poug Beppikd popTtia, Ta abpoifoupe kal Bpi-
OKOULE TO OUVOAIKO Bepuikd popTio Tou xwpou. Autd duwg dev eival To
popTio mou Ba AdBoupe Ut OYn yla TV €MAOYT TWV PINXAVNUATWY UaAG.
Yndpxel Kat n MApApeTPoq mou ovopddeTal SLlakoTttopevn Aettoupyia.

Ma va kataAdBoupe TL akplBwg eival n dlakorttdpevn Aettoupyia, Bu-
unBeite 6oa eimaue otnv apdypago (3-1), mepirtwon (y). ZUYKeEKPLUEVQ,
étav to oloTtnua Bépuavong dlakdrtel Tn Aettoupyia Tou (KaTdmiy eVToAnQ
TOU BepUOaTATN XWPOU), 0 XWPog eEakohoubel va Beppaivetal amnd t Bep-
pATNTA Tou elval anodnkeupévn ota doulkd aTolxela TG OIKOJSOUNG, TWV
oroiwv n Bepuokpacia PUOIKA TIEPTEL.

‘Otav 8a Eavapxioel va Aettoupyel To cUotnua B€puavong (ue To Avoly-
pa Tou Beppootdrn), Ba mpénel autd OxL uévo va avtieTwriiostl Ta Bep-
Mk gopTia ald Kal va avan\npwaoel Kal TI§ anwAeleg Bepudtntag twv
Soukwv otoixelwv. Ma va yivel n avanA\ripwon, ot Mn 0EPHOMOVWHEVEG
0IKOJOWEG, KAvoue Hia pooal&non 20-25% eri Tou BepkoU popTiou
Kal BAoel autoU ETUAEYOUE TA UNXAVIMATA.

Mépav g napandvw Mpocal&nong UnopoUpe va KAVOUUE ETIMAEOV
npooauv&non 5% av o mpooavatoAlouog eival Bopwvég, BA v BA. Emiong
priopoUpe va Kavoupe peiwon katd -5% av eival votiog, 1 NA 1; NA. H ro-
AUeTNQ eprnelpia oy uttdpxel otn B€puavon éxel anodelel 6TL Ta mocootd
auTd eival andéAuta IKavoromnTikA.



136 ErKATASTAZEIZ KAIMATIZMOY I

AvtiBeTa, oTIg BepuopovwEVES OIKODOUES, N TIPAEN €xel anodel&el Ot
n npooau&non 25% eival averapkng, eneldr], AOYyw TwV UIKPWV ATIWAELWY,
TPOKUTTOUV MIKPEG oL povdadeg Bépuavong. To ouotnua 6épuavong dia-
KOTTTEL TN AelToupyia Tou KATOmMV EVTOA|G TOU BePUOOTATN Kal TTapapével
ekTOG Aettoupyiag péxplg dtou n Beppokpacia va néoel gTo onpelo ekeivo
rou Ba d06el evtoAr] and To BePUOCTATN Yla TNV €K VEOU AelToupyia Tou.
To anotéAeoua Ba elval, oto Xpovikd autd didotnua, va xabel n dla Bep-
poTNTA and Ta Sopikd oTolxeia TnNg BepoOvVWPEVNG OIKOJoNG, don Ba
xavotav av n owkodour dev Tav Bepuopovwpévn. Xpeldletal dnAadn va
avanAnpwooule TV dla repimnou nmoodtnTa evépyelaq eite n olkodoun &i-
val BepoOVWEVN elTe OXL.

lMa va emteuxBel n avanAripwon Tng Bepudmrag mou Xdbnke and ta
SOUIKA oTolxela TNG Beppopovwuévng olkodoung dev enapkel n ipooad-
Enon 25% eni Twv Bepuikwv QopTiwy. Ol anwAeleg oTn BEPUOUOVWUEVN
olkodoun eival pikpég, omdte 1 LloxUG TPocal&nong AOyw SLAKOTITOUEVNG
Aettoupyiag, wg nmooootd emni Tou Beplikol popTtiou, xpeldletal va eival
MOAU peyalUTepn. Mia Turikn Tiur eivat n pooadv&non katd 100% °.

E? MAPAAEIrMA

‘Eotw 4Tl 0TO KATAoTNUA Tou oxrjuatog (3-6), oag {Atnoav va KAVETe KAL-
MaTIOUOS (B€pavon To XeWwva, YPUEN To kahokaipl) Ye avtAieg Bepudmrag.
O xwpog dev dlabétel kauia AAN inyn B€puavong. ‘Exete ot dldbeon
oaq 4 tunouqg avtAwy Beppdtntag, BepuavTiknig oxuog avtioTtoxa 3,2 -
4,3-6,4-8,4 kW. Na er\éEeTe TOV aplOud kal Ta pHeyedn Twv unxavnudtwv
Tou arnatrtouvtal, £xovrag undyn oag ott ot dlabgatuol Toixol oag edvouv
yla va ToroBeTAoETE TO TOAU PEXPL 3 unxavruata. Na yivel o urntoAoyiopuog
TO00 OTnV MepimTwon 1ou To katdotnua dlabgtel Beppopdvwaon, 600 kat
otnv mepimtwon mou dev dlabetel. OL ouvteleoTEq BepuomepatdtnTag &i-
val Bdoel Tou mivaka (3-4), dnAadr| éxouv wg eENG:

5 EvaMakTikd, n mpooal&non autr urnopel va yivetat AapBAvovtag oTov UMOAOYLoHS TwV
PopTiwv MOAU peyalUtepouq ouvteAeoTeg aywyluotntag (U) and autolq rou mpofAEmeL n
peAETN Beppopdvwong (T.X. SIMAAoLeg TIHEG, pdyua Tou looduvapel pe mpooau&non 100%).
OL neploodtepol HEAETNTEG EPAPUOZOUV QUTO TOV TPATIO.
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MNivakag 3-9: Tipég Tou cuvreAeoTn U yia To mapdadeiyua
TOU KTIpiou Tou oxrjaTtog (3-6)

2T0lxel0 KATAOKEUNQ 7 U, W/mzK, bl me
Xwpig Beppopdvwon Me Beppuopodvwon
Toixog eEwTePIKOG 2,16 0,58
Opoopn| 2,63 0,47
Adrnedo 1,0 0,57
Koupwuata aAoUMIViOU HOV@Y UAAOTIVAKWY 5,0 -
Koupwpata aloupiviou SIMAWY UGAOTIVAKWV - 3,0

2 Enedn} npodkettal va eykaraotadolv avtAieg Bepudtntag, onwg non
avapépape, dev UnopoUle va ekTiujooupe pe Bepaidtnta av to Kpiolo
onueio eival va kaAurtrovtal ta Beppikd popTia 1§ Ta YPuktikd goptia. Av
KaAumtovtal Ta Bepuikd poptia, TéTe o€ i BepOOVWUEVT Olkodour, TA
YUKTIKA @opTia katd ndoa mbavotnta 6a KAAUTITOVTAL. ZTO CUYKEKPLUEVO
Ouwe mapddetypa Tou oxrjuarog (3-6), onwe 6a dolue apydtepd, AOyw
TWV TTOANWY UAAOTIVAKWY, TO YUKTIKO PopTio Ba ipokUPel ueyalUTepPo.

MNivakag 3-10: YIMoOAoyIOHOG Tou BepHIKOU POPTIOU TOU KTIpiou
TOoU oxrjparTog (3-6) oTnv mepinTwon mou dev d31a0€Tel Bepuopdvwon

Meptypagn ototxeiou Erugdvela A (m?) U, W/m?K AxUx At

Toixog Boptvdg 12x4 =48 2,16 1866
Tolxog avatohkdg 15x4 =60 2,16 2332
Opoopn 15x 12 = 180 2,63 8521
Adnedo 15x 12 = 180 1,0 3240
Bitpiveg (7+6+7) x 1,5=30 5,0-2,16 = 2,84 1534
Mépta 2x2,5=5 5,0-2,16 = 2,84 256

ZUvoho 17749
Mpooau&non 25% 4437

ZUvolo and aywyudtnTa 22186
Ané aépa dieloduong 3024

ZYNOAO (W) 25210

OEPMIKA ®OPTIA (W) 25200

210 apddelyua g napaypdeou (3-6), urtoAoyioTnke yla Tov ev AOyw
XWPO OTL TO PopTio Adyw eEagplopou Atav 3024 W.
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2NV nepinmTwon 1ou dev €XOoUlE BEPUOUOVWON Ol ATIWAELEG ATTd aywYL-
poémMTa €xouv wg e&Ng (At = 18°C):

‘e

&y v

[ . 78

2Ta Koupwuata eAfeen cuvteheotng U = 5,0 - 2,16 = 2,84 emeldr) ol Toi-
Xot rtapouacidlouv U = 2,16. Autd €ylve eneldr] éva TUAUA TwV AWAELWY
TWV KOUPWUATWY eANPON undyn pall pe Tiq anwAeleg Twv Toixwv, agou
010 glPaddV Tou kdBe Tolxou cuvurtohoyioape Kal To ePRAdOV TWV KOUPW-
MATwv Tou elval dvw o’ autdv. Av Ta Koupwuata napoucialav kat autd
U = 2,16 W/m?K, érwc ot Toixol, dev Ba xpetaldtav va ta AdBoupE mepal-
Tépw UTOYN Hag otov uttoAoylopd. Emneldr) éuwg 1o U Twv KoupwudTwy
givat 5 W/m?K, dnhadr] katd 2,84 W/m?K peyahutepo amnd to U Twv ToiXwy,
TPETEL VA GUVUTTOAOYICOULIE KAL TO TUAKA QUTO TWV AMWAELWOV TIOU AVTIOTOL-
¥el otn dlapopd Tou 2,84 W/m2K.

Ané Tov mapandvw UnoAoyLloud, To GUVOAO TWV PoPTIWV TIPOEKUYE Tie-
pirmou 25200 W. Katd cuvénela 6a erheyolv 3 unxaviuara, 6eppavTikig
loxuog 8,4 kW €kaoto, dnhadn kat ta tpia pall Ba €xouv 1oxu 3 x 8,4 =
25,2 kW.

2TV neplrTwon 1ou éxouple BEPOOVWUEV KATAOKEUY], Ta popTia dla-
MoppwvovTal wg eENG:

NMAPATHPHzH

MNivakag 3-11: YrmoAoylopdg Tou OEpUIKOU POPTIOU TOU KTIpiou
TOu oXHuaTog (3-6) oTNV MEPIMTWON TTOU gival OEpHOUOVWHEVO

Meptypan oTolxeiou Erupdvela A (m?) U, W/m?K Ax U x At
Toixog Boptvdg 12x4 =48 0,58 501
Toixog avatoAkog 15x4 =60 0,58 626
Opoor 15x 12 = 180 0,47 1523
Adredo 15x 12 =180 0,57 1847
Bitpiveq (7+6+7)x1,5 =30 | 3,0-0,58 = 2,42 1307
Moépta 2x25=5 3,0-0,58 = 2,42 218
2Uvoho 6022
Mpooau&non 100% 6022
ZUvolo and aywyétnta 12044
Ané aépa dieioduong 3024
ZYNOAO (W) 15068
OEPMIKA ®OPTIA (W) 15100
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2NV nepintwon autr| Ba erAEEOUE Eva UNXAvVNA BEPPAVTIKAG LoXU0Gg
6,4 kW kat éva 8,4 kW, ouvoAIkng loxuog 6,4+8,4 = 14,8 kW, 1} éva twv 6,4
kW kat dUo Twv 4,3 kW, cuvoAkng Lloxuog 6,4+ (2 x 4,3) = 15 kW, 1§ akdpun
Kat éva Twv 8,4 kat dUo Twv 3,2 UVONKNAG LoxUog 8,4+ (2 x 3,2) = 14,8 kW.
H pikpny anékAon (0,3 kW) eival dveu mpakTikig onupaciag.

3-8. WukTikd popTia

2TIg mponyouueveg napaypdgoug, amnd (3-3) uéxpt kat (3-7), avapepdn-
Kape ota Bepikd popTia KAPATI(OMEVOU XWPEOU XWPIg OuwG va urltdpXel
S(KTUO aEPAYWYWV TIOU VA AVAVEWVEL TOV a€Pd TWV KAUATIIOPEVWY XW-
pwv. Ta idla repinou mou einape ATL LOYXUOUV Kal yla Ta YPUKTIKA popTia, e
n dlagopd ATl Exoupe erumnAgov €idn poptiwv, Ta onoia 6a dolpe NMwg Ta
urtoAoyiCoupe. Meta&l autwyv Ba guunep\dBoupe Kat Ta opTia and To
voré agpa Tou TPOCAYETAL [E TOUG agpaywyouq.

Yrnidpxouv didpopeg HEBOSOL UTTOAOYIOUOU TWwV PUKTIKWV popTiwyv. Ot
AoV YVWOTEG elval autég Tou avarttuxnkav and v ASHRAE kat and
Sldpopeg eTalpeieq KAPATIOTIKWY Unxavnudtwyv. BaciCovtat otov umoAo-
YIOUS TOU YUKTIKOU (popTiou, Wpa pe TNV )pa Kal oto TEAOG emAéyovTal
Ta pnxavruata BAacel Tou YUKTIKOU QOPTIOU TIOU UTIOAOYIOTNKE yla TN
duopuevéaTepn wpa. O UTIOAOYIONOG TWV PUKTIKWV QPOPTIWV UE QUTEG TIQ
peBAdoug eival xpovoBdpog kat yI' autd ocuvribwg yivetal pe H/Y. ©a mpé-
el AKOWN va onuelwBel dTL Ta anoteAéopata Twv dlaPpépwv PeBEdwv oy
gxouv avarttuxbel mapouacidlouv apketr dlagopd PeTa&U Toug. H napou-
olaon Tétolwv HeBEdwV Eepelyel amd Toug oTdXoUGg Tou Ttapdvtog BIRAlouU.

Emiong, ol mapandvw pé€Bodol dev TPOoPEPOVTAL YA YPTYOPOUG UTO-
Aoylopoug, T.x. dev uropel va uttoAoyioel kaveig ypriyopa To péyedog evég
QUTOVOMOU KALLATIOTIKOU TIou Ba TPETEL va eyKaTaoTadel o €va dwUATLO.
M’ autd ta autévoua KALLATIOTIKA, KATA Kavova, ETIAEYOVTAL e TO «UdTL»,
npdyua mou uropel va odnynoet oe Tpaylkd opdiuata, onwg 8a avtiAn-
@Boupe and napadeiypara mou Ba akoAoubrjoouv.

H péBodog mou erAéEale, yia TI§ avaykeg Tou BiBAlou, ival oAU amir
AAd apKeTd anoteAeouaTikr. Ta OKEMTIKO NG dev dlagpEpel ouotwdwe
arnd tn HE€B0So UTTOAOYLOHOU TwV BEPUIKWY POoPTiwV TTou 110N ndbayle. Mpo-
opépetal 1dlaitepa yla Ypriyopoug urnoAoyLopoug.
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Ta YukTikd popTia énwg yvwpiloupe eival dUo e1dwyv, Ta alodnTd Kat Ta
Aavedvovta, pe avtioTolxoug oupBoAopoUq s kal g Ot TNYEG TWV YPUKTL-
KWV popTiwv propel va Bpiokovtal €Ew and Tov KAUATI(OUEVO XWPO, OTo-
Te Xapaktnpifovral wg eEwTePIKEG MNYEG, VW AUTEG Tou Bplokovtal péoa
OTOV KALHATICOEVO XWPO, TIG AE|E ECWTEPIKEG TINYEG WUKTIKWY POPTIWV.
Ta YukTIKA QopTia and eEwTeplkég MNYEQ eival TPLWV edwWV, Ta €ENG:

e Ta YukTIKA popTia and aywylpoTnTa.

e Ta YUKTIKA popTia arnd akTivoBoAia.

e Ta YPUKTIKA popTtia ard v €icodo eEWTEPIKOU agpa.

‘14,

‘7.
//////
‘77, ,
‘s,
7y s
777

o
“~~  AnwAeleg Bepudnrag W’
+«=  E{00d0g Yuxpou agpa
777, Wuktikd poptia
VoY , ,
‘s7s anod aktvoBoAia
WukTikd poptia

and ECWTEPIKEG TINYEQ

ZXApa 3-7. SXNUATIKY TApdoTAo TWV WUKTIKWY POPTIWV EVOG XWEOU.
Ot iNY€Q YUKTIKWV PopTiwv Tou Bpiokovtal péoa otov KAPATI{OUEVO
XWPOo Hdg divouv Ta akdAouba Téooepa (0N PUKTIKWY POPTIwV:

® Ta YukTikd popTia amd avepwrioug rou {ouv 1§ epydlovTal OTo XWPOo
Tou KAlatiCetal.

® Ta YUKTIKA popTia ammd ¢wTIOHO TOU XWPEOU.

® Ta YukTikd goptia and NAEKTPOKIVATAHPEG TIOU AEITOUPYOUV GTOV KAL-
HATIZOUEVO XWPO.
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® Ta YUKTIKA popTia amnd NAEKTPIKEG OUOKEUEG.

AnAadr|, GUVOAIKA €xoupe eNTA (7) €idn WUKTIKWV popTiwv. OAa Ta na-
partdvw &idn divouv alodntd poptio. Aavbdvov poptio dpwg divouv pévo
Ta e&ng Tpia (3) and autd:

® O eEWTEPIKOG VWTIOG agpag, Tou eival kat n kupta artia dnuoupyiag
Tou AavBdavovTtog PpopTiou.

° Ol avepwrrol.
® Oplopéveg NAEKTPIKEG CUOKEUEG.

Ma Tov urtoAoyLlopd Tou kdBe eidoug and Ta YUKTIKA popTia Tou avagpé-
povtal mapandvw, akohoubeital eldikn dladikacia n omoia 6a avarrtuxBel
oTIq endpeveg mapaypdgpoug autou Tou ke@aAaiou.

3-9. WukTikd popTia amd aywyiuoTnTa

Onwg eidape kal onv napdypago (3-4) mou avapePETAL OTIG BEPIKES aTTW-
Aeleg and aywyldtnTa, £T0L KAl OTNV MEPTTWOoN TwV YUKTIKWY PopTIwV and
aywyludtnTa, €xoupe por Bepudtnrtag péoa and erpaveleg Tou TiePIBAA-
Aouv Tov KAIATI{OUEVO XWPO (Tolxol, apdBupa, 0poPEg, dAmeda KATL.).

Ta YukTikd popTtia amnd aywyudtnta aroteAolv €€ oAokArjpou aiodntad
YUKTIKA popTia, yiati dev dlagoporololv Tnv 181K uypaadia Tou agpa.

To p€yebog Tou YUKTIKOU QopTiou amd aywyludmrta eEaptdral arnd
TIq (Dleq akplBwg mapap€Tpoug nou eEaptdral kat To Bepuikd poptio and
aywydtnta, dnAadn:

e And To péyebog TG emPAaveiag.

° And TNV aywyigéTnTa TWV UNKWV KATAOKEUNQ TNG ETILPAVELAG, HECW
ng ornolag péel n BepudTnTa.

° And T dlapopd BeppoKpaciag peTa&u NG eEWTEPIKAG EMIPAVELQ]
Tou Toixou Kal NG Bepuokpaciag Tou xwpou. MNpoogEte OtL autr dev
elvat n dlapopd PeTAEU Tou a€pa Tou eEWTePIKOU TEPIBANAOVTOG
Kal Tou ecwTeplkol xwpou. O Adyog eival 6t ot eEwtepikol ToixoL,
AOYW NG PooBOoAg Toug amnd TIG akTiveg Tou nAiou, avarntiooouv
Bepuokpacieq dlapopeTikég amnd Tov agpa Tou TePLBAAovTog. Na
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va avtiAnebeite kakUtepa Tt cupBaivel 6a mpémnel va Bupundeite Tnv
nepintwon (B) Tng mapaypdepou (3-1).

H napandvw dlapopd Bepuokpaoiaq omn BiBAoypapia avapepeTal wg
CLTD (= Cooling Load Temperature Difference) kat Bpioketat and mivakeg.
2710 tapdv BIBALo, yia eukoAia Kat yla ouvtopia, 8a ™ cupBoAioupe wg At,.
Mpdkertat yia pia T ™g Bepuokpactakng dlagopdg mou oxUel yia éva
OPLOMEVO XPOVIKO dLAaTna, aTtny oroia €xouv AngBel undyn kat OAoL ot Ta-
pdyovteg Tou ernmpedlouv Tn BepIk ouuneplpopd evog KTpiou Tou ava-
eépape oty mapdypapo (3-1). ZTig uebddoug urtoAoylopoU UPNAAG akpi-
Belag, énwg avapEpape TPONYOUHEVWG, oL TIHEG Tou At, divovtal avd wpa
KQL O UTTOAOYLOUOG TWV PUKTIKWV PoPTiwv yivetal pe ) Borifeta katdAnAou
AoylopikoU. H uéBodog Tou eAEXBNKE yla TIG avAyKeg Tou TIapdvTog BIRAL-
ou divel To At, oav pia Tiur ou LoxUeL yia OAo TO 24wpPo, TIPAYLA TTOU artAo-
nolel mépa oAU Toug UMOAOYLOHOUG Kal TOUG KAvVEL va HOLAlouV [e TOUG
UTTIOAOYLOWMOUG BEPIKWY POPTIWV TIoU 1)dN €xoupe det Twg yivovTal.

H ox€on (3-3) Tou XpnolUoToCaE YIa TOV UTTOAOYIOUO TWV ATIWAELWY
BepudTnTag loXUeL Kal oTnV MePMTWwon UTIOAOYLIOUOU TWV YUKTIKWY POPTI-
wv, pe TN dapopd otL avti Tou At €xoupe To At kat avti yia To oUPBOALoUS
Tou QopTiou e g, To oupBoAifoupe e gs. O ASyog TTou XPNOLUoTIoloULE TO
gs elval 8t otov KAaTioud kdvoupe dldkplon Peta&l aiobntou kat Aaved-
vovTog popTiou (To popTtio and aywyudtnta eivat algdntd). ‘Etol n ox€on
(8-3) maipvel ™ popen:

qs = Ax U x At (3-10)
‘Onou:
ds: Ta Yuktikd gopTtia ard aywyiudmmrta oe W.
A: To eupaddv g erupdvelag oe m?,

U: OAkég ouvteleotig aywyludtntag (Beppormepatdtntag) Twv UAL-
Kwv and ta oroia arnoteAeitat ) emgdvela oe W/m2K.
At.: H dlapopd Bepuokpaciag HeTa&l TG eEWTEPLKNG ETILPAVELAS TOU
Tolxou Kal Tng BepuoKpaciag Tou XwpPou.
TEg Tou oAikoU ouvteAeoT) aywyllotntag divovral otov mivaka (3-4).
Emiong Tiu€g Tou ouvteheotr| At divovtal otov rivaka (3-13).
‘Onwg BAEmeTe Kal otov mivaka (3-13), Ta KTi{pla Kat oL evidg autwv Xw-
pol, avdhoya pe To Babud eukoAiag Tou €xouv oto va arofdiouv ) Bep-
potNTa, dlakpivovral oe dUO KATNYopPIeq:
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(A) Kripia ka1 xwpoi mou armoBdAAouv elkoAa BgppdTnTa ®

Elval autd rou evw BANAeTaL 1 pia TAeupd Toug A N Mia ywvia Toug and Tig
NALOKEG aKTiveg, N akPIBWG anévavtl TIapauével eAelBepn, yia va anoBdA-
el 0To TIEPIBANNOV TNV €V TW PETAEU CUOCWPEUEVN BepudTnTaA.

>Tnv katnyopla autr undyovtal Ta kTipla mou eival avtaxdbev eAeu-
Bepa 1) Tou elval eAeUBePEQ TOUAAXLIOTOV Ol dUO amévavTl MAEUPESG TOUG.
Turukn mepimtwon elvatl oL JOVOKATOLKIEG KAl Ol SITAOKATOLKIES, OTLG OTIOolEG
0 KABe Opogog arnotelel Eva aveEdptnTo dlapEpLopa umd v npolndbeon
OTL UTtdpXEL KAUATIONOG 08 OAOKANPO TO SLAUEPLOAL.

Av 0 6po®og eival xwplopeévog ae Tieploodtepa Tou evog dlapepiopara,
TéTE éva dlauéplopa Tou Bploketal pE€oa oe éva TETolo KTiplo, yla va uro-
pel va evraxBel otnv katmyopia autr Ba mnpénel va €xel TIq (dleg akpBwWg
npolmoBéaelg. AnAadr éva opogodlapéploua 1) éva dlaumepss dlauépl-
oua avikel ” autrv TN katnyoplia. Avtifeta éva ywviakd dlapéploua aviy-
KeL OTNV endpevn katnyopia. Av POKeLTal yia KAWATIOUS [éVo evOg UEO-
vwpévou dwuatiou, dnhadn av dev kKAatiCetal oAOKANPO To SLAUEPLOUA,
TdTE 1 MEPIMTWON AUTH Avikel TTAVTA oTNV eNOUEVN Katnyopia.

(A) Kripia ka1 xwpol mou amoBdAlouv dUokoAa Tn OeppdTnTa

Autd eival Ta ktipla mou €xouv povo pia eAelBepn MAeupd 1} dUo eAeU-
Bepeq ouvexoueveg TAEUPES (Ywviakd kTipla). ‘OAa ta dauepiopara mou
Bpiokovtal péoa o’ éva TETOLOo KTIPLo avrikouv ¢’ autriv TNV Katnyopia.

O neploodtepeg MOAUKATOLKIEG TToU KaTtaokeudlovtal otnyv EANGSQ, dla-
B€Touv aiBplo oto miow pEPog, TPdyua Tou TIg kAvel, oav KTipla, va unv
aviikouv ¢’ autriv Tnv Katnyopia, aAAd& oty nponyouuevn. Ouwg ta erm-
pE€poug dlauepiopara, av dev eival opopodlauepiouara rj diaurepn diape-

6 O Ayyh\ikdg Texvikdg 6poq eivat Single Family buildings ou katapxrv ¢aivetal 61t 6a pro-
pouoe va anodoBel cwotd pe Tov po povokatolkia. Opwg autdg o 6pog dev avtanokpivetat
APKETA KAAG OTIG EANANVIKEG KATAOKEUEG, TIOU, OTNV TAELOVOTNTA TOUG, £X0UV TOUAAXLOTOV TIG
SUo amévavtl MAeUpEG TouG eAeUBePEG, elte elval povokatolkieg, elte elival moAukatolkieg. 't
autd npoTUrenke o 6pog «KTipla kal xwpol ou anoBAAAouv eUkoAd BepudTnTa.

7 O ayyAkdg Texvikdg 6pog eivat Multi Family Buildings, kat n kakUtepn andédoor Tou ota
EMnvikd 8a ritav moAukatolkia. O Tpdénog SUwg ToU KATAoKeUAZovTal ol EAANVIKEG TTOAU-
KATOIK(EG, OTIOU OTO e0WTEPIKS UTdpyxel oxeddv mdvta aibplo, HAAOV TG KAVEL va TIPOCO-
poldZouv oTtn BEPUIKY CUUMEPLPOPA [E TOUG XWPOUG TIoU Xapaktnpilovrat wg Single Family
Buildings (povokatolkieg). M’ autd mpotiuriénke o 6pog «Ktipla kat xwpol mou arnoBaAouv
eUKOAa BepUOTNTO».
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plopara, dnAadn av dev €xouv Mpdofaon Kal oTig dUo anévavtl TIAEUPEQ
NG olkodouNg, Ba avrikouv oTnv Katnyopia Twv KTipiwv Tiou anoai\ouv
SUoKoAa Tn BepudtnTa.

Ma v emhoyr) Tou At; Ba mpénel va yvwpifouue kat Tn peylotn Bep-
Hokpaotakr] dlagopd At, ueTa&l Tou TEPIBANNOVTOG Kal ECWTEPIKOU Bep-
pavépevou xwpou. M.x. av ol ecwTepIKol Xwpol £xouv Bepuokpacia 27°C
Kat 1 MEYLOTN EWTEPIKT BepuoKpaaia g nuépag eival 35°C, Téte £xouue
At = 8°C, ondte 10 At, TO erAéyoupe and v avtioTotxn OTHAN Tou Tivaka
(8-13) mtou €xel ouvtaxdei yia At = 8°C.

2T0 OUVOAIKO POPTIO TIOU TPOKUTTTEL, 8EV KAVOUUE TIPOoCauroelg dla-
KOTTTOPEVNG Aettoupyiag, énwg kAvoupe otn Bépuavon. Autd yivetal, oxt
eneldn dev undpyel n SLakoTtTdpevn Aettoupyia, alAd eneldn ol pooaun-
oelg éXouv guvurohoyloTel otnv Tiur tou At.. Elval dnAadr) cav otn 6€p-
pavon, va mpocaugdvape to At katd Téoo nmocoaoTd, 00 Kal OL TIPOCAUEN)-
oelg AOyw dlakorttdpevng Aettoupyiag.

Mivakag 3-13: Tipég Tou ouvreleoTn At yia KTipia
pe oKoUpa XpwpaTa Kal yia 24wpn Asiroupyia

(A) (B)
7 g Ktipla kat xwpol mou Ktipla kat xwpot ou
NETTEEE Sy = arnoBdA\ouv eUKoAa arnoBdA\ouv dUokoAa
N BeppdTnTa ™ BepudtnTa
At peta&u aépa nepBArovTog
Kauagpa xwpou - 8 11 14 8 11 14
Eidog erupaveiag ¥
Toixol kat épTeq
POCAVATOALONOG BopLvog 4 7 10 6 9 12
BA 8 11 13 9 12 14
QvaToAKog 10 13 16 13 16 18
NA 9 12 14 12 15 17
votloq 6 9 12 9 12 14
NA 9 12 14 13 17 19
JUTIKOG 10 13 16 15 18 21
BA 8 11 13 11 14 17
Opopég
TIAGKA MMETOV XwpPIg Hévwon 23 26 28 33 36 39
TAAKA UMEeTOV e Bapld pévwon 12 13 14 12 13 14
oopiTeg 23 26 28 - - -
oklagdpevn TAAKA, KEPAKOOKETH 7 9 10 7 9 10
Toixol, ddmneda kaL 0poPEg ae
EMAPN e EOWTEPIKOUG [N 5 7 8 5 7 8
KALOTIZOUEVOUG XWPOUG
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O1 Tipég Tou mivaka (3-13) ennpedlovtal Kat and To XpwHa TwV ToiXwv.
Ta okoUpa xpwuata arnoppoPolv eplocdTePn akTivoBoAla kal katd ou-
vénela to ottt Ba eival oAU mo {eoatd. Stnv EANGSA TIg TieploodTepPE]
QOPEG €XOUE AVOLIKTA Xpwpata. Emedn duwg 1o xpwua eival pia ayvw-
oTn MapdUETPOG, o Tiivakag (3-13) éxel ouvtaxbel yia okoupa xpwuata. Qg
€K ToUTou, éTav TOV XPNOLIOTOLE(TE UE AVOIKTA XPWHATA GUVIOTATAI, WG
ypriyopn AUon, va xenoyloroleite TNV ap€owg mponyouuevn otriAn, avti
dnAadn yla TIQ TIHEG TNG OTNANG pe At = 11°C, va AapBAveTe TIG TIUEG TNG
OTHANG pe At = 8°C 8. AN propei va oag pokUPel, Xwpic AGyo, oAU
MEYAAO KALUATIOTIKG pnxAavnua.

‘Eva peydAo pépog Tou poptiou ogeiletal mdvrote otn okemr. Onwg
BA€rioupe and tov mivaka (3-13), n kaAUtepn mieplmTtwon eival va €xoupe
KEPAUOOKET).

El? MAPAAEITMA 1

Na Bpebel To YUKTIKS popTio and aywyudmra, av divovral Ta akdAouba
otolxela:
® Erugdvela A=20 m?, ue okoUpo XPWHa, arnd ouvridn eEWTePIKS TOiXO
pe pévwon 5 cm, pe avatoAlkd PooavaTtoloud, oe KTiplo Tou arno-
BAA\el dUOKOAA BeppdnTa.
® Ogpuokpaoia nmepiBarovTtog: 38°C kal Bgpuokpaacia KAATIOpeEVoU
Xwpou: 27°C.
2 Ané tov nivaka (3-4) maipvoupe U = 0,58 W/m?2K. ‘Exoupe At = 38 - 27 =
11°C, ondte and tov nivaka (3-13), Bpiokoupe At, = 16°C. Epapudlovrag
N ox€on (3-10) €xoupe:
gs = AxUxAt, =20x0,58x 16 = 186 W

Akohoubwvtag T dladikacia Tou napandvw mapadelyuatog uttoAoyi-

8 TIa kaAUTepa anoTeA€oUaTa UMmopouv va XPnaoluonondoulv oL OxXEoelg:
Avolktd xpwpata: At = 0,55 x Aty + 0,45 x At, (AeUKO, KPEU, WXPA K.ATL.)
Evdidueoa xpwuata: At, = 0,78 x Aty + 0,22 x At, (avolktd Tipdovo, o\, pol K.\TL.)
omou Aty = n Tir| Tou At yia okoUpa Xpwuata
At, = n Tiun Tou At yia okiaZépevn mAdka (av pdkettat yia opo®ry) 1 Tou Bopivou mpooa-
vATOALOMOU (av TpdKeLTal yla Toixoug).
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Coupe To YUKTIKS popTio yla kdbe erpdvela rou epIBAAeL Tov KApaTL(O-
pevo xwpo. ABpoilovtag dAa Ta YUKTIKA GopTia arnd aywyn TV eTPaveL-
WV TOU XWpou, Bpiokoupe TO CUVOAIKS WUKTIKO POPTIO and aywyLudtnra.

ET NMAPAAEITMA 2

Na urtoAoyloTouv Ta YUKTIKA popTia and aywyyudtnra oto KTiplo Tou oxn)-
patog (3-8). To KTiplo €xel okoUpa XPWHATA Kal, Orwg NdN avapepage, ol
£0WTEPIKOL XWPOL Exouv Beppokpaaia 27°C kal To TePIBANOV EXeL USYIOT
Bepuokpacia 35°C, dnhadn €xouls At = 35 - 27 = 8°C. Na Yivel urtohoyl-
OMAG TOOO Yl TNV TEPITTWON TTIoU €X0UE BEPOUOVWOT, GO0 Kal YLa TNV Tie-
pirtwon mou dev €xoupe. O Tipég Tou U elval autég Tou didovtal otov Tivaka
(8-9). Na ouykpiveTe Ta anoTeA€oUATA e AUTA TWV TIVAKWY (3-10) Kat (3-11).

SHMEIQZH

Ta oxnuata (3-6) kat (3-8) eival ta dia. EmavaAauBdvoupe to oxriua (3-6)
yla N SlEUKOAUVOT TWV JadNTwV.

2 ZInV nepimTwon 1ou To KTiplo dev JlabETeL BEPUOUOVWOT), EXOUME TNV
Katdotaon Tou Tiivaka (3-14). Mapatnpouue otL €xoupe TIOAU HeYAAO Yu-
KTIKO QopTio Tou eivat 19913 W, oxeddv 600 Kal To BepUIKO AOYw aywyl-
poTNTAG, TIoU eival 22186 W. To peyaAUTepo UEPOG TOU POPTIOU KAl CUYKE-
KpLUEva To 78% opelletal oTn U OePOUOVWIEVN 0OPOPT.

Nivakag 3-14: YrmoAoylop6g Tou YUKTIKOU PpopPTiou and aywylpuéTnTa Tou
KTIpiou Tou oxrjparog (3-8) oTnv mepinTwon mou dev d1a0£Tel Beppopdvwon

Meptypan oTolxeiou A (m?) U, W/m?K At Ax U x At

Toixog Boplvodg 48 2,16 6 622
Tolxog avatohikdg 60 2,16 13 1685

Opoor] 180 2,63 33 15622
Adnedo 180 1,0 900
Bitpiveq Boplvég 10,5 5,0-2,16=2,84 179
Bitpiveq avatohkeég 19,5 2,84 13 720
Moépta 5 2,84 13 185

Zyvoho 19913
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Zxnpa 3-8. To katdotnua tou napadelyuarog (6a xpnouuononbel kat oe endueva

napadeiyuara). Eivat to idlo ue auto rnou galivetat oto oxriua (3-6).
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21N deltepn MepmTwon mou To KTiplo eival BepuopovVwUEVO EXOULE TNV
katdotaon Tou mivaka (3-15). Mapatpouue dtL edw 10 Ppoptio and ayw-
yldtnTa eival moAU mo pikpd, poAg 3298 W, avti yia 12044 W nou eixape
urtohoyioel and aywydtnta atn 6€puavaon.

Nivakag 3-15: YmoAoyiopdGg Tou PUKTIKOU pOPTIOU amd aywyiuoTnTd Tou
KTIpiou TOU oXjuaTog (3-8) oTnv MePIMTWOoT TTou £XEl 6EpUOUOVWON

Meptypapr| oTolxeiou A (m?) U, Wm?K At Ax U x At
Toixog Bopvodg 48 0,58 6 167
Toixog avatoAlkog 60 0,58 13 452
Opogn 180 0,47 12 1015
Adnedo 180 0,57 5 513
Bitpiveq Boplveg 10,5 3,0-0,58=2,42 6 152
Bitpiveq avatolkeég 19,5 2,42 13 613
Moépta 5 2,42 13 157
Zgvolo 3069

3-10. WukTtikd popria armé AkTivoBolia

Ta Yuktikd goptia and aktivoBoiia opeilovral otnv aneubeiag eicodo
TWV AKTIVWV TOU MAOU O’ €va KAUATICOMEVO XWPO arnd TOUG UAAOTIVAKEG
(tCaua) Tou kTipiou kal armoteholv €€ oAoKAripou alodNTd gopTia, ONwg
Kal TO YUKTIKS QopTio and aywyludtnta. Enmopévwg, yia tnv unapén Yuktl-
KWV QopTiwv arnd akTivoBoAia o’ éva xwpeo, Ba mpémnel va urtdpxouv emipd-
veleg e uahorivakeq (TZaua) kat o meocavatoAMoudg Tou Xwpou va sival
TéTolog wote Ta T¢apa va déxovtal Tnv NALakr akTivoBoAia. Eivat pavepd
Ot Ta YUKTIKA popTia ard aktivoBoAia dev elvat otabepd al\d eEaptwvTal
and Toug apakdTw nMapdyovTeg:

® Ané tov mpooavaTtoAiopd g YudAvng erugpdvelag (avatohikdg, du-
TIKOG KATT).

e And v emoxr Tou €roug, eneldn) and autrv eEaptdral n ywvia rmpo-
OTITWONG TWV AKTIVWV otV ermpdvela Tou t¢aptou.

® Ané Tnv wpa ng nUéPAg.

® Ané 10 yewypa@iké mAATog oto omoio BplokeTal TO KAMUATI{OUEVO
Ktiplo (r.x. 40° Bopeto MAATog).
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Kahokaipt
Beppopdvwon
oxdpa
npootaociag
okiaoTtpo
Beppopdvwon

ZxApa 3-9. Zxnuartikr napdotaon eloaywyng 6epudtntag
arnd aktivoBoAia og KAUQTI{OUEVO XWPO.

H peyiotn T Yuktikawv @optinv and aktivoBoAia onueldvetal otnv
ermpdvela Tng 6dhaocoag, oe kKabapr atpdoPpalpa Kat 4tav oL aktiveg Tou
AALoU MEPTOUV KABeTa otnyv empdvela g T¢auapiag. Ooo pkpaivel n yw-
via pe Tnv ormoia ot aktiveg Tou NAlou nEPTouv otnv tlapapia, Téoo -
Kpaivel kal To PUKTIKS popTio ard aktivoBoiia. Me Tig napandvw mpol-
noBéoelg To HEYIOTO YUKTIKG popTio and aktivoBoAia, mapouacidletal oe
SLaPOPETIKY] Wpa yia k&Be mpooavatoAloud. ‘Etol otig t{apapieq pe ava-
TOAIKKO TIPOCAVATOALOMO TO PEYLIOTO YUKTIKO PopTio mapouaidletal katd
TIg 10:00 To TPWI, EVW OTIG eMIPAVELEG e DUTIKO POCTAVATOAOUO KATA TIG
16:00 To andyeupua.

BéBata ektdg and tnv dueon aktivoBolia, urtdpxel kat n dtdxutn akTvo-
BoAla n omnola diarepvdel Ta T¢ApLa Kat praivel otov KAUATIZOEVO XWPO,
Xwplg v napouoia twv aktivwv Tou BAlou. ‘ETol oTig Bdpela mpooavato-
Nopéveq Tlapapieg mapd To Yeyovog OTL dev €xoupe OTE art’ eubeiag mrw-
On TWV NALAKWV AKTIVWV 0TOUG UAAOTIVAKEG, Tiapatneeital éva onuavtikéd
YUKTIKO poptio amnd didxutn aktivoBolia mou uropel va ¢tdoel oe oAU
UTtoAoY(OLUEG TIUEG.

O ouvteAeoTG TWV PUKTIKWOV PopTiwv and aktivoBoAia HEow Twv ua-
Aorvdkwv oupBoAifetar wg GLF (Glass Load Factor) kat ekppdletal oe W/
mZ. I'a ouvtopia Kat uKoAia aropvnudveuong 6a 1o UPBOAILOUUE WG dg-
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ZxApa 3-10. Ta ktipta rpérnet va ktifovrat 10t WOTe va arnopelyovral
Ta YUKTikd poptia and aktivoBoAia katd To kKaAokaipt Kat va naipvouue
Beputkd k€PdN Katd To XeWwva.

Aev elval n ottypaia aktivoBoAia, n omola oe oplopéveg WPEG TG NUEPAG
urtopei va unepBel akéun kat ta 800 W/m?2, aA\d eival pia tr, n ornoia
urtoAoyi(oTtnke agou eAeon undyn Kat n BepUIKA CUUTEPLPOPA TOU KTL-
plou, Tnv onola ouvorttikd avarrtuEaue otnv napdypago (3-1). O mivakag
(3-16) ou akoAouBel pag Bivel TIEG TOU OUVTEAEDTT) gg . ‘Onwg BAETOUE
otov Tivaka (3-16), n xelpdtepn MepimTwon npocavatoAlopoU yia ta Yu-
KTIKA opTia eival o dutikdg oe Ktipla ou arnoBdAAouv dUokoAa T Bepud-
NTa Kat ota oroia pOAvel va €xel TIOAU EYANES TIUEG.

O nivakag (3-16) €xel ouvtaxBel yla To HECO YEWYPAPIKO TIAATOG TOU
eMNVIKoU Xwpou (38°) Kat yI' autd Uropel va xpnaotornoindel oe dAa ta
YEWYPAPIKA TIAATN TOU EAANVIKOU XWEOU TIoU aTNnV MAsloyn¢pia Toug Kupai-
vovTal JeTagu 35° kat 41°.

EPQTHZH: MNarti n 6gpuokpactakn dlagopd At emnpeddel v TN Tou qg;

AMANTHZH: Emnedn) n anobnkeuTikr] ikavétnta Tou Ktipiou oe Beppdtnrta
eEaptdrat and tnv TN Tou At, dnwg paivetat and T oxgon (3-1) g
napaypdeou (3-1), nepirrwon (y). Kat n Bepudtnta and axtivoBoAia,
Tou arnoppogdral and ta doulkd otolxeila pewwvel To poptio dtav anop-
pogdatal, ald eppavitetar cav poptio apydTepa (LETAXPOVIOUOG).
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Mivakag 3-16: TINEG OUVTEAEDTH TOU (g, AMIO akTIvOBoAia HEow
ualomvakwv oc W/m?, yia yewypa@iké mAdarog 38°
(n Aerjva €xe1 38° ka1 n Osooalovikn 40,5°, n Kpritn 35°)

(A (B)
. . Ktipla kat xwpot mou Ktipla kat xwpol mou
NemnEEt ey = arnoBdA\ouv eUKoAa arnoBdA\ouv dUokoAa
N Beppdmra ™ Bepudmra
At —>
Eidog emupaveiag ¢ 8 1 4 8 R 14
ArnAol uahortivakeg
POCAvATOALONSG BopLvog 114 129 148 139 155 170
BA 205 221 237 281 287 300
QavatoAlkdg 284 300 315 432 438 448
NA 236 251 265 410 423 438
voTI0Q 160 175 190 265 280 295
NA 236 251 265 501 517 533
OUTIKOG 284 300 315 561 577 593

BA | 205 221 237 401 416 432

Aurthol uahortivakeg

MPOCAVATOALONOG BopLvog 95 107 117 114 123 132
BA 177 186 196 249 252 262

QVATOAKOG 246 255 265 382 385 394

NA 204 213 222 356 366 375

voTI0Q 137 146 154 227 236 245

NA 204 213 222 432 442 451

dutikég | 246 255 265 486 495 505

BA 177 186 196 344 353 363

To peyalUtepo nmoooatd TG BepudtnTag and aktivoBoAia mou mEPTeL
oT1§ T¢apapieg praivel otov kKAati{opevo xwpo. Eva p€pog tng aktivopo-
AoUpevng BepudtnTag ou TEPTEL OTIG T{apapieq avakAdrTal pog To Tie-
pBAMov. To nmogootd NG BepudtnTag ou avakAdral eEaptdral and
ywvia pe v orola ot aktiveg Tou HAou MEPTouV Ttdvw ota TZApLa, dnAadr
and v enoxn kat Tnv wpa g nuépag. Eniong éva noocootd aktivoBoAi-
ag anoppogdrat arnd ta T¢duia. To mocooTtd anoppdPpnong Bepudtntag
and ta 1¢dua eEaptdral and To €idog kal Tnv kataokeur] Toug. Ot TIUEQ
rou divel o Tivakag (3-16) eival ol PéyloTeG Yia KABe ipocavatoAloud Kal
propouv va pelwboulv onuavtikd pe dldgopa péoa kal og TTooooTd TIouU
divovtal arnd tov mivaka (3-17).

2TIG MOAUWPOPEG OLKODOUEG TIoU TiEPLBAAovTal tavtaxoBev amnd ua-
Aortivakeg (avti yla eEwteplkolq Tolxoug), Xpnotlorololvtal UAAOTIVAKEG
artoppo®nTikoi, dirhol, e didkevo. 'ETol Ta YUKTIKA gopTia and axtivoBo-
AMa meplopiCovtal onuavtikd Kat 1 Aettoupyia g eykatdotaong KALaTL-
opoU YiveTal OIKOVOUIKATEPN.
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MNivakag 3-17: ZuvTeAeOTAG HEIWONG YUKTIKWV POPTIWV aTid akTivoBoAia
MoAAamAacidloupe TiG mapanmdvw TIHEG HE AUTEG Tou mivaka (3-16)

MéEoo peiwong YukTikou popTiou JuvTeNeOTQ
Yahorivakeg anoppo@nTikol 0,65
Yahorivakeg Bappévol 0,60
Tévta eEWTEPIKN 0,30
Mepoideg 1} koupTiveg 0,70

EI? MAPAAEITMA 1

Na uroAoyloTtouv Ta PUKTIKA gopTia amnd aktivoBoAia, oe ualootdolo e
dimAoug uahortivakeg, erpdvelag 80 m2, av 0 MPOoavatoAlopdg Tou ua-
Aootaaiou eival dUTIKAG, 0 XwWPog eival avolxTdg Kat ard Ti§ dUo amévavtl
TAEUPEG TOU Kal €xel Bepuokpacia 27°C evi) To MePIBANOV €xel BEpUO-
kpaoia 38°C. Av 0 X(pog avTi dlaumepnq Tav Ywviakog, mdéoo % Ba eixa-
ME HEYOAUTEPO POPTIO;

2 And tov mivaka (3-16), yia dutiké ripoocavatoAloud, katmmyopia ktipiou
(A), ya At = 38 - 27 = 11°C kat yia dmAoUg UAAOTIIVAKES (YEWYPAPIKO
TAdTog 38°) maipvoupe CUVTEAEDTY| g = 255 W/m?. EMouévwg To YPUKTIKS
popTio and aktivoBoAia ota 80 m? Ba eivat;

Qs = 255 x 80 = 20400 W

Av 0 XWpOg fTav Ywviakdg, TOTe To KTiplo Ba avriike oty katnyopia (B) kat
ané Tov nivaka (3-16) Ba eixape qq = 495 W/m?2. Onéte To poptio Ba rtav:

Qs = 495 x 80 = 39600 W
AnAadn n nocootiaia emBdpuvon Ba rtav 1WBlaitepa oNUAVTIKY:

(39600 - 20400) / 20400 = 94%

E‘im MAPAAEIMA 2

Av urtoBéooulle, oTo Tapandvw rapddetyua, OTL TornobeTriBnkav aroppo-
eNTIKol ualoTtivaKeg Kal ECWTEPIKES TePTideg, TOTE CUPPWVA e TA TTOCO-
OTd pelwong Tou PUKTIKOU popTiou amd aktivooAia Tou mivaka (3-17), To
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YUKTIKO popTio Tou nmapadelypatdg pag 6a npérnel va moAanAactacTel pe
0,65 x 0,70 = 0,455, ondte:
gs = 20400 x 0,455 = 9282 W

Eﬁ? NMAPAAEIMA 3

270 Ktiplo Tou oxfipatog (3-8) va urohoylotel To poptio and NALAKr| akTl-
voBoAia, T600 yla Tnv meplmTtwon 1ou €xouue Bepuopdvwaon, 000 Kal yla
v nepimrwon mnou dev éxoupe. To At = 8°C, dnwg avapepOnke Kat Katd
TOV UTOAOYLOMO TOU YUKTIKOU popTiou amd aywyludtnta. Ydpxel okia-
on He Tévteq and Tnv avatoAkr MAeupd. TiL mapatnpeite av ouykpivete Ta
QopTia arnd aywyudmra pe autd and axktivoBoAia;

2 ZmV nepimTwon 1ou To KTiplo dev dlabgTel BepUOUOVWOT, EXOUNE TNV
katdotaon tou mivaka (3-18). Mapatnpoupue 411 edw Ta Poptia eival aor)-
pavta oe ox€on Ue Ta avtiotolxa arnd aywyludtnta nou elxav urnohoylotel
oe 19913 W.

Nivakag 3-18: YmoAoylopdg Tou YUKTIKOU PpOPTiou armod akTivoBolia
TOU KTIpiou Tou oxrjuarTogq (3-8) oTnv mepinTwon mou dev d1a6€Tel

Oeppopdvwon
Meptypapr| oToixeiou A (m?) dq AXx Qg
Bitpiveq Bopivég 10,5 139 1460
Bitpiveq avatoAkég 19,5 432 x 0,30 = 130 2535
Moépta yudhivn 5 130 650
Z0volo 4645

21 SeUTepn MePITTTWON TIOU TO KTipLo eival BepUOPOVWHEVO, Ol UAAO-
nivakeg eivat dumhoi, ondte €xoupne Tnv katdotaon Tou mivaka (3-19). MNa-
patnpoupue Ot edw Ta PopTia eival peyalltepa and ta avriotolxa and
aywyoéTnTa nou eixav uroAoylotel oe 3069 W.
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MNivakag 3-19: YmoAoyiopdGg Tou YUKTIKOU POPTIoU amd akTivoBoAia Tou
KTIpiou Tou oXAuaTog (3-8) oTnv MePIMTWON TTIOU UTIApXEl BEpHOpOVWOon

Meptypaer) ototxeiou A (m?) dg Axqg
Birpiveq Bopiveg 10,5 114 1197
Bitpiveq avatoAlkég 19,5 382x0,30 = 115 2243
Mépta yudAivn 5 115 575
Zuvoho 4015

3-11. H eicodog Tou e&wTtepikoU aépa

Yridpyouv dUo TPOTOL YIa VA ELCEPXETAL O A€PAG OTOV KALLATIIOPEVO XWPO:
MECW TWV XAPAUASWY TwV KOUPWUATWY 1 HECW aEPAYWYWV. Z& éva ow-
otd KAlaTi{dpevo xwpo dev eival duvartd va napouatdlovral cuyXpovwe
Kal Ta dU0. ZUYKEKPLUEVA, OTav UTIAPXEL SIKTUO agpaywywy, o anayoduevog
aépag Ba mpénel va eivat Atydtepog and Tov rpooaydpevo. Autd €xel oav
arotéAeoua n mieovdalouod MoodtTnTa aépa va dlapelyel JEow TWV Xapa-
MAdwyv, epnodifovtag e autd Tov TPOTO TNV £l00d0 OTO XWPEO Tou {eotou
agpa Tou mePBArovToqg péoa amod TI§ XaPAUAdES.

(a) Eicod0og aépa péow Twv Xapapddwv

‘Onwg eidaue kal oty napdypago (3-6) TIou avaPEpeTal OTIG BEPLKEQ
anwleleq and tnv elcodo eEwtepikol agpa (aépag TeplBAAovTOog), oe
KdBe xwpo Tou KAlatileTal, praivel and Tiq Xapapddes TwV avolyddaTtwy
(mépteg, napdbupa), éva nood aépa neplBdarovtog. O Bepudg aépag Te-
PIBAAOVTOG TOU KaAoKalploU Tou praivel otov KAUATILOUEVO XWPO HETA-
QEpeL PYUKTIKS popTio aTo XWpeo (Beppdtnta). To YUuKTIKS popTio Tou umnai-
vel otov KAlpatiéuevo xwpo and Tov aépa Tou TepiBdrovTog eEaptdral:

® Aré Tnv mooodTNTA TOU EI0EPXOHEVOU agpa.
® And ) Beppokpaaoia mepIBAAOVTOG.

To oo Tou elogpxdpevou agpa TEPIBANOVTOG TIOU UMAivel OTOV KAUA-
TI(Opevo (Puxduevo) xwpo eEaptdral and Toug dloug MapdyovTeg e ekel-
VOUG TV BEPIKWV anwAelwy, mapdypagog (3-6), mepimrwon (a). AnAadn:

® And 1o HRKOG TWV XAPAUASWYV TWV AVOLYHATWY (KOUPWHATWY).
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® And v mMoIéTNTA KATAOKEURG TWV AVOIYHATWV (NMA00 KAAA KAelvOuV).
® Ané v évraon kal Tn dieUBuvon TwV AVEPWV OTNV TEEPLOXT).
® And ) Beppokpacia mepIBAAAOVTOG TNG TIEPLOXNS.

® And tn 6€0on Twv avolypATwy (rpooTateupéva and Yerovikd KTipla,
ektedeluéva oe duvatd agpa KATL.).

‘Ooov agopd Tnv nMoodtnTa Tou eloepxdevoU agpa, loxuouv éoa ei-
nape otnv mapdypago (3-6). H moodmrta yia Tov urnoAoylopd Twv Beppt-
KWV opTiwy, énwg avagpépaue, ermhéyetal BAoel Tou mivaka (3-7). Av kat
Yla Ta PUKTIKA PopTia propsi va yivel pia peiwon® otig Tipég autég, aut
dev ouviotdral, eNeldr| oTIG EANVIKEG CUVONKEG EXOULE LOXUPOUG QVEOUG
aKkOpN kat To kahokaipt (1d{wg Tov AlyouaTo).

YMOAEI=H: Na xpnoiporoleite Tov Tivaka (3-6) akoun kat yia ta YUKTIKA
popTia. MevikdTepa, dtav e@apudlete kavoviououg 1y odnyieqg mou ago-
PoUV KAATOAOYLKA dedopéva EEvwV Xwpwv, va el0aoTe MpooeKTIKol
MNV TUXOV kat dev avtarnokpivovtal oTiq KALATOAOYIKEQ CUVONKEG TNG
XWPAg Hag.

(6) YmoAoyiopog TG amaiTtoUPevnG MoooTNTAg TOU vWTioU agpa
2TIQ oUyXPOVeEG TIOAUWPOPESG Kal OUXVA UANOPPAKTES OIKODOWEG TIOU &f-
val YUpw-yUpw eAelBepeg Kal TIApa TIOAU eKTeBEIUEVEG O avEoUg OAwV
Twv dleubuvoewy, ouxvd dev urtdpxouv kabdhou avorydueva rapdbupa,
1} untdpyxouv ehdxiota. Katd tov tpdmo autd mneplopiletal n elcodog aépa
MEPIBANOVTOG KAl EMOUEVWG UELOVOVTAL ONUAVTIKA Kal Ta Bepukd kat
Ta YUKTIKA popTia arnd tnv £(00d0 Tou aEpa. X’ auTEQ TIQ TIEPUTTWAOELG O
anarroUpevog PPETKOg (VWTOg) agpag Yia TIG avdayKeg Twv avBpwTiwy TIou
Couv 1 gpydlovtal oTov KApaTilopuevo xwpo eEaopahifetal amnd ko di-
KTUO TIpooaywyng ppéokou aépa. Mevikdtepa oe TIOAEQ eyKATAOTACELG
KALATIOMOU N peTagopd Tou Yuxpou agpa yivetal péow evog SIKTUOU ag-
paywywv. O aépag autdg, onwg Ba douue oe enduevo KepdAhalo, Eoad-
YETAL OTOV KAMUATI(OUEVO XWPEO, apoU TIPWTA KALLATIOTEL 1) TIPOKALUATIOTEL.
‘Eva pé€pog Tou agpa Tou MPOoCdyEeTal e Toug aepaywyouq eival aépag
avakukAopopiag Kal éva HEPog Tou TpogpxeTal arnd to mepBAAlov, elval

9 Zt10 ASHRAE handbook - Fundamentals (2001) avagépovral yla To kahokaipt moodtnTeq
vwroU agpa Adyw dleloduong, katd péco 6po 30% UKPATEPEG AT O,TL TO XEUWVA.
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dnAadn vwrég agpag. O anartolpevog vwmdg agpag otoug KALPATILOpe-
VOUG Xwpoug eEaptdrat:

e And Tov apldud Twv avepwnwy rmou ouvriBwg Bplokovtal oTov KALJA-

TI(OUEVO XWPO (KaTOolKieg, Ypapeia, BEaTpa KATL).

® And To €i00G TOU XWPOU (eoTlatdpla, YKapAl, XEooupyeia KATL.).

2N NPWTN TiepimTtwon mou apopd katd kavéva eykataotdoelg dveong,
0 uttoAoyloudg Tou ppEokou (vwriol) agpa yivetal ye Bdon to anattou-
pevo Tood aépa yla kdbe AvBpwrio. EVOEIKTIKEG TIUEG TOU AMATOUEVOU
vorou agpa avd dropo divovtal and Tov Tivaka (3-20).

MNivakag 3-20: AMaIToUPEVOG VTIOE agpag

Eidog xwpou L/s avd dropo
Alapepiopara 3-5
Tpdnedeq 35
Mpagpeia IBwTtikA 7-9
Mpapeia Anpdola 5-7
AlBouoeq OUYKEVTPWOEWG 7-9
Zevodoxela 7-9
Epyaompla-Pappuakeia 3-5
Noookopeia 7-9
Kataomuara 3-5
Koupeia-Koppwtipta 5-7
Eotiatépla 5-7
2xoAela 5-7
Bar-Kagpeveia 7-9
O¢atpa (aibouoa Beatwv) 35
Epyootdola 35

NMAPAAEIrMA

e K\patilépevn tpdnela epydlovrat 15 untdAAniol kat katd péco épo
Bplokovtal otnv aiBouca 10 reAdreq. Na Bpebel 0 anartoUpevog PpPETKOG
a€PAg Tou TIPETEL VA TIPOCAYETAL OTOV KAUATILOUEVO XWPO.

2 And Tov nivaka (3-20) Bpiokoupe 6Tl yia TIq TPAMElEG O AMATOUUEVOG
PppEokog agpag avd dtopo eival 3-5 L/s. Ag tidpouyle To UECO OpO, TiEPITIOU
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4 L/s, onéte ya ta 25 dropa (15 untdAniot kat 10 eAdTeg) mou ouvn-
Bwg urtdpxouv otov KAUATI(OUEVO XWPEO, O artattoupevog aépag Oa sivat:
Q =25dtopa x4 L/s = 100 L/s

MNivakag 3-21: AmMaIToUPEVOG VTIOS agpag

Eidog xtwpou L/s avd m?
Xelpoupyeia 10
Epyootdola 5
Mkapdal 5
Kataomjuara 5
Touahéteq 10
Koutiveg eotiatopiwv 20
Kouliveg IO1WTIKEG 10

2TIQ TIEPUTTWOELG KAUATIOUOU EIBIKWV XWPWV, OTIWG XEPOUPYELa - YKa-
PAT KA., OTIOU Ol anAIToElg 0 PPEOKO agpa dev IkavorolouvTal ard Ta
otolxela Tou mivaka (3-20), 0 UTOAOYIOMOG TOU ANAITOUUEVOU PPETKOU
aépa yivetal pe Bdon v erupdvela Tou danedou Tou KALLATICOPEVOU XW-
pou kat 6xt pe Bdon ta dropa mnou Bpiokovral oto xwpo. O mivakag (3-21)
Hag divel Tov anartoUHevo PPEoko agpa avd m? KANUATIOMEVOU XWPOU,
Yla €IOIKEQG TIEPITTWOELG KAATIOUOU.

MAPAAEITMA

H oAk erupdvela damnédou evig xelpoupyeiou eivat 30 m2. Na Bpebsei o
arnarroUpevog GPEOKOG agpag TIoU analteital yia Tig avaykeg Tou Xelpoup-
yelou.

2 Ané Ttov mivaka (3-21) kat yia xelpoupyeia naipvoupe 10 L/s avda m2,
Emopévwg o ohikdg amartolpevog Oykog Tou gpg€okou agpa Ba eivat:
Q =30x10 =300 L/s
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3-12. YrmoAoyiouog Tou YUKTIKOU (PpOPTIOU ammé Tnv avavéwor) Tou aépd

A@poU urnohoylotel 0 eloepxOuevog PPETKOG agpag evog KAUaTIOuevou
XWpPOoU, To eMéuevo Briua ival o UTOAOYIONOG TOU YUKTIKOU PopTiou Ttou
POCBETEL OTO XWPO O PPEOKOG agPag. To TUVOANIKO YUKTIKO popTio and
PpETKo aépa arnoteleital anod:

® To a1gONT6 YUKTIKS popTio (qs).

e To AavBdvov YukTiké popTio (qy).

(a) Yrmohoyiopog Tou aioOntou gpopTiou (qs)

To aoBntd Poptio and ppéoko agpa meplBANovTog eEaptdtal Baolkd
and Ta YUXPOUETPIKA oTolxela Tou agépa meplBAAovVTOg Kat and Ta Yuxpo-
METPLKA oTolxela Tou KAlpaTI{Opevou xwpou. ‘ETot yia va urntohoyiooupe to
gs aré ppéoko agpa, Ba TPEMEL VA XPNOULOTIOICOUE TOV PUXPOUETPLIKS
XApTn otov oroio Ba onuelwbouv oL PUXPOUETPIKEG alayEg Ttou Ba urto-
otel 0 PPEoKog agpaqg (apxIkn Katl TeAKN katdotaon). H diadikacia €xel
avarttuxBel oto deltepo kepdhato autou Ttou BiBAlou.

2TIG ePAPUOYEQ KABNUEPLVNQ TIPAKTIKAG, ONwg elxape avapgpel Kal
oTnv napdypago (3-5) yia Tov UNOAOYLIOUOS TwV BEPUIKWY POPTIWV, OL UTTo-
Aoylouol pag yivovral pe ta otolxeia Tou agpa standard, o onoilog otnv
empdvela g BAlacoag, oe atpoopalplkr rieon 101,3 kPa €xel eldikn Tu-
kvotnTa p = 1,2 Kg/m? (dnhadn e1d1ké dyko v = 0,833 m¥/Kg). Ze Gyn 750,
1500, 2250 m, yivetat avtiotoixa p = 1,1, 1,0, 0,9 kg/m?.

El? NMAPAAEITMA 1

2T0 KATAoTNUA TOU oXNUaToq (3-8), 0 ppgokog (vwrdg) agpag mou elogp-
XETAL arnd TIG XAPAPAdeq UTIOAOYIOTNKE TPONYOUUEVWG OTL TO XELMWVA
elvat 140 L/s. Z0ppwva pe v unddeln tng napaypdeou (3-11), 6a nd-
poupe Tnv idla moodtnTa agpa Kal yia to kahokaipt. O vwndg aépag (rept-
B&MovTOQ) €xel ouvBrkeg 35°C Kal OXETIKY) uypaocia ¢ = 35%, Tou, OMwe
avagEépape 0To KEPAAaLo TG YPuxpoueTpiag, oupBoAiletal wg 35°C/35%.
0O agpag Tou KApatiZépevou xwpou eival 27°C/50%. Na Bpebel to aiodntd
YUKTIKO popTio (gg) Tou Ba mpootebel aTov KAIATI{OMEVO XWPOo, dTav Bl



OEPMIKA KAI WYKTIKA ®OPTIA 159

oKkdpaote oe uPoueTpo 0 (empdvela Tng BANacoag).

A’ Tpoémog: Bdoel Tou standard agpa

Metatp€mnoupe Tnv napoxr aépa and L/s oe napoxr padag g/s. Ondte
g€xoupe w = Q x p = 140 x 1,2 = 168 g/s. Emeldn n edikr] BeppdtnTa Tou
agpa eivat 1 kd/kg-K kat At = 35 - 27 = 8°C, mpokurtel 6Tt Ahg = ¢, X At =
1x 8 = 8 kd/kg.

YrnoAoyiCoupe To aloBNTd QopTio gs yia Vv napoxr Halag tou Qpé-
okou aépa w = 168 g/s. Avtikablotwvtag Ta eupeBEvTa EXOULE:

Qs = Ahgxw = 8x 168 = 1344 W

H napandvw dwadikaoia cuvoyiletal otn oxéon (3-8), Tou eidaue otnv
napdypago (3-6), n oroia edw €xel avti q To gs. Anhadr| €xel TNV €&Ng
HOPPN:

gs = 1,2 x Q x At (3-11)

Av oto napandvw napddetyua epappootel n oxéon (3-11) 6a €xoupe:

gs = 1,2x 140 x (35-27) = 1344 W
Mpokurttel dnAadr| To (Ol0 aMoTEAECUA TIOU EiXAUE e TNV AVAAUTIKNA

dladikacia urntoAoylouou. YrievoupiCoupe OTL N apandvw oxéan LoxUel yla
Tov standard aépa, dnAadn} oty erpdvela tng 6AAacoag.

B’ Tpdémog: Bdoel Tou YPuxpoueTpikoU XApTn

270 (10 epinou anotéleoua Ba kataryaue av epyaldépaotayv e Tov Yu-
XPOUETPIKS XAPTN. YroAoyiCoupe amd Tov PuxpopeTplkd Xdptn to Ahg o€
kJ/kg, oUppwva pe 6ca avapepdnkav otnv napdypago (2-6) Tou kepa-
Aaiou 2. ApoU TipwTa evToMiCOULE TNV YPUXPOUETPIKNA KATAOTAON TOU pPE-
OKou aé€pa (onueio 1) kal Tou agpa Tou KAHATIOUEVOU XWPOoU (onueio 3),
Bpiokoupe T Ahg. MNa aépa 27°C/50%, To v = 0,865 ondte €X0UE

Ahg = h, - hy = 64 - 56 = 8 kd/kg
Qg = (140/0,865) x 8 = 1295 W
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r kg/kg

-W;-12,5 g/Kg=0,0125
| B |
-W,-11,2 g/Kg=0,0112

ZxApa 3-11. Evpeon ¢ Ahs kat g Ahy.

ZUykpion Twv amoteleopdrwyv: H mooootiaia diapopd peta&l twv duo
pEBSBwV eival (1344-1295)/1344 = 3,65% mou eival dveu onuaciag oTiqg
OUVNBELG TIPAKTIKEG EPAPUOYEG.

Katd ouvénela, otnv kabnuepivr) mPakTikr, avti g diadikaoiag Tou
YuxpoueTPIKOU XApTn, eival euKoASTEPO va Xpnotuoroleital n diadikaoia
Tou A’ TPATOU UTTOAOYIOUOU.

H oxéon (3-11) oxUlel pe oAU KaAY] TIPOCEYYLON OTNV ETILPAVELD TNG
Bdhaocaoag. MNa dAA\a uPSUETPA XPNOLULOTIOIOUE TN YEVIKOTEPN HoP®r} TNG
oxéong, 1ou eivai n:

gs = Cs x Q x At (8-12)

‘Onou:

gs: Ol anwAeleq Bepudrag oe W.

Q : Aépag dieioduong oe L/s.

At : Alapopd Beppokpaciag peta&u meplBAANovTog kal Bepuatvouevou

XWPOU.

Cs : TO YIVOUEVO Gy X p = (1BIKT) BEPUGTNTA TOU AEPQ) X (ELBIKI) TIUKVO-
NTa Tou aépa). Eneldr) oto odotnua Si n 1dikr| BepudtnTa Tou aépa eival
cp = 1 kJ/kg, T0 Cg €XEL TNV APIOUNTIKY] TIUA TNG TIUKVETNTAG P TOU AgPAl.
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Nivakag 3-22: Tipég Twv Cg kai C,

Yyéuetpo Cg CL
0 1,2 3000
750 1,1 2750
1500 1,0 2500
2250 0,9 2250

O ouvteheotig Cg = 1,2 loxUel otV emipdvela Tng 6dAacoag (standard
aépag). MNa dAa ugdueTpa o ouvteAeoTr|q autdg eival drwg oTov mivaka
(3-22). H an\dtnta tou mivaka (3-22) kAvel eUKOAN TNV ATOMVNUOVEUOT)
TOU KABWG Kal TNV eKTEAEOT) AMAWV UTIOAOYLIOPWY akdun kat étav dev dla-
BE€TOULIE TOV YPUXPOMETPLKO XAPTN YA TO avtioToxo Uyoq.

Ew? MAPAAEITMA 2

Se évav KApatilépevo xwpo, Bepuokpaciag 26°C, og uPouetpo 400 m,
elodyetal vwrnog aépag 2000 L/s pe Bepuokpacia 38°C. Na uroAoyLoTel To
aodnté popTio gg Tou eloaydevou agpa.

2 A tov mivaka (3-22), yla updpuetpo 400 m €xoupe Cg = 1,15 (uéon Tiun
MeTa&u 0 kat 750 m). Ondte €xouUpe:

gs = 1,15 x 2000 x (38-26) = 27.600 W

(B) YrroAoyiopog Tou Aavedavovrog popTiou (q.)

‘Onwg kdvape Kat e To alodntd PpopTtio, €101 Kal 3w Ba xPNOLLOTIOCOoU-
e dUo TPOTOUG YIa VA OUYKPIVOULE T anoTteAETUATA.

A’ Tpdénog: Bdoel Tou YuxpopeTpikoU XAaptn

Ma tov urtoAoyloud Tou AavBdvovtog Yuktikou goptiou amd tnv eicodo
TOU PPEOKOU agpa aToV KALLATIIOPEVO XWPO, Ba Tpérnel va BpoUue TpwTa
av Katd tnv YU&n Tou ppE€okou agpa apalpeital uypaoia kat éon. Xapdo-
OoupE TIAAL OTOV PUXPOUETPIKS XAPTN Ta onpela TG YUXPOPETPLKAG KATA-
0TAONG TOU PPEOKOU AEPA KAl TOU agpa ToU KAUATI(OHEVOU XWPOU, OTWG
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gaivetal oto oxrua (3-11). MNapampouue 6Tt untdpxel apuypavaon. Emnopé-
vwg €xoupe kat AavBdvov optio (q,) To orolo eivat:

qrL = WXAhL (3‘13)

2TO TAPAdELyUQ, TIOU AVAPEPETAL OTO KATAOTNUA TOU oxrpatog (3-8)
otn oehida 158, enedr w = 168 g/s kat Ah, = hy - h, = 67 - 64 = 3 kJ/kg,
avTtikadlotwvtag ot oxgon (3-13), éxoupe:

qL = 168 x 3 = 504 W

D)

77
y NMAPATHPHZH
[ . 8

MpoaoéEte 1L N eukpivela avdyvwong g evbalmiag mdvw otov Yuxpope-
TPIKS XAPTn eival oAU kpn Kat TpakTiké dev propel va eival peyaiutepn
Tou *0,5 kd/kg. Autd dnpuoupyel dvtoTe MPORANKA OTO CWOTO UTIOAOYL-
OM6 Tou Ahp H€ow TOU PUXPOMETPLIKOU XAPTN KAl KATA CUVETIELA KAL TOU Q.
To idlo duwg dev oupBaivel kat pe To Ahg kat katd ocuveénela dev ouppaivel
oute Kal pe 1o gs. O Adyoq eival étL ol TipéQ Tou Ahg elval oxeddv ndvra
TIOAU peyalUtepeg Tou Ah; (ortdte To tocooTiaio opdAua Ba sival pikpdte-
po). Enlong, aptOuntikd to Ahg gival 600 kal To Atyy,, emeldn] LloxUel | oxgon
Ahg = ¢, x Aty, Kal yia Tov aépa, oto ouvotnua Sl, to ¢, = 1 kJ/kg, (rou
elval To peydho mAeovéktnua Tou cuotiuarog Sl étav douAeloupe otov
KALATIONO, Onwg eEANOU eixaue avapepel otnv apxr Tou BiBAiou). AnAa-
o1 10 Ahg TO YVWwpiCouue TPV akOun To dlaBACOUNE OTOV YUXPOUETPIKO
XApTN. AucTuxwg OpwG, Onwg einape, oy avayvwon Tou Ah, n akpiBela
elval avenapkng.

B’ Tpdmog: Bdoel Tou standard agépa

‘Onwg kat otnv mepimtwon Tou aicbntou goptiou, £TOL KAl OTOV UTTIOAOY!-
oué Tou Aavbdvovtog gopTiou g, yla TNV KabnuepLv TPAKTIKY] XPNOLUO-
noleftat n akéAoubn oxgon 1ou pag divel arnoTeEAEoUATA UE LKAVOTIOUNTIKY
poogyylon yla Tov standard agpa, dnAadn} otnv empdvela Tng 6dAacoag:

qL = 3000 x Q x AW (3-14)

H napandvw ox€on yevikeluetal otn oxeon (3-15) mou toxUvel yia 6Aa ta
udpeTpa:

qL = CLxQ x AW (3-15)
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‘Ormou:
q.: To AavBdavov goptio og W.

CL: Z1aBepdg ouvTEAEOTNQ TIOU Yyla TNV emipdvela Tng 6dhacoag €xel
NV T 3000 evw yia dAa uPdueTpa oL TipEG didovtal oTov ivaka
(3-22). H Tyury Tou C; mpokurtel and to ywouevo (Aavedvouaoa Bep-
pdTnTa atuomnoinong tou H,0) x (eBikr) TukvéTnTa Tou agpa). M.x.
oe ouvOnkeg aépa standard (dnAadry otnv erupdvela Tng 6AAao-
oag) éxoupe 2500 kd/kg x 1,2 kg/m® = 3000 kd/m?3.

Q: O dykog Tou eloepxdOuevou eEwTteplkoU agpa otov KAUATIOEVO
XWpPo og L/s.

AW = W, - W;: H dlapopd eldIkrg uypaciag peta&l Tou agpa mepiBaANo-
vtog W, kat Tou aépa tou kAlatiépevou xwpou W;. MpooéEte o1, énwg el
XaUE avapepel Kat atnyv Yuxpouetpia (mapdypapog 2-3), to W didetal oe g/
kg, aM\& oty nipaypatikéta eival éva péyedog xwplq povadeg (kabapdg
aplbpdg), eneldny dlaipoupe pdala pe pdla. ‘Etot, m.X. OToUuG UTIOAOYIOUOUG
To W = 12,5 g/kg 10 Xpnouorololpe pe ) poppry W = 0,0125, emeidn:

12,5 g/kg = 12,5 g /1000 g = 0,0125 g/g = 0,0125.

E? NMAPAAEIFMA

2TnVv nepimtwon tTwv dedopévwy Tou napadeilyatdg Hag Tou OXNATog
(8-8), €xoupe mapoxn Q = 140 L/s kat AW = Wo - Wi = 0,0125 - 0,0112
= 0,0013. Ta W, kat W; npogkuPav amnd Tov PUXPOoUETPIKSO XAPTN Yla
35°C/35% kat 27°C/50% avtioTolxa. AvIIKaBIoTwvTag otn oxson (3-14),
€XOULE:

gL = 3000 x Q x AW = 3000 x 140 x 0,0013 = 546 W

Z0yKpion Twv amoTeAeopdTwv: H dlapopd 1ou npogkuPe PETAEU TwV
A’ kal B" tpénwv eival aorpavin yla Ti§ UVABELG TIPAKTIKES EPAPUOYES. To
nocoaotialo o@dAua eival (546-504)/546 = 7,7%.

‘Onwg 6a duariotwoarte, avtiBeta pe 6,1 oupBaivel pe To alodntd popTio,
OTOV UTIOAOYLOUS TOu AavBAvovTog popTiou, 0 YUXPOHETPIKOG XAPTNG 0ag
eival améAuta amapaitnTog yla va prnopéoete va Rpeite ta W, kat W,. Agv
Ba mnpémnel va dlapuyel TNG Poooxng oag ot ta W, kat W; petafdMovtat
TIOAU e To uPdpeTpo. H petaBoAr ou €xoupe Tou AW = W, - W;, ouvapti-
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O€L TOU UYOUETPOU, oupBalvel va TIPOKUTITEL OTOV YPUXPOUETPLKO XAPTN TWV
750 m oxeddv n (Bla Ye autr Tou TIPOKUTTTEL OTOV YUXPOMETPLKS XAPTN Yia
ugopueTpo 0, map’ 6Aov 6tL ta W, kat W; €xouv TIOAU SLAPOPETIKEG TIIEG.
AUTO 0ag ETUTPETIEL VA XPNOLOTIOINOETE TOV PYUXPOUETPIKO XAPTN TIOU €XEL
ouvtaxbel yia upduetpo 0 m, pokeLEVoU va BPIlOKETE TO g, KAl OE UeYa-
AUtepa uYPouETPa, HEXPL ekel TOUNAXLIOTOV TIOU O WUXPOMETPIKOG XAPTNG
Twv 750 m propel va BewpnBel a&lomotog (to moAu péxpt 1000-1100 m).
Otav duwg €xete peyalutepa uPoueTpa, Ba mpeEmel va oupBouleuteite
Tov avTioToLo YUXPOUETPLIKS XAPTN eMeldr| N dlapopd ToU TIPOKUTITEL OTNV
T} Tou AW eival dlagopeTikr) 6Tav SoUAEUOULE e TOUG YUXPOMUETPLIKOUG
Xapteg Twv 1500 kat 2250 m.

Ma v KaAUTepn eVNUEPWON] 0AG, OXETIKA e TOV TPOTO HETABOAAG TWV
W,, W, kat Tou AW, deite Tov mivaka (3-23), drou eAf@bnoav TIuég anod
TOoug avtioTolxoug YPuxpoueTpikoUug xdpteg TNg ASHRAE. Ol ouvbrikeg Twv
W, kat W; tou mtivaka (3-23), érnwg BAEMeTE, elval autég mou XenoyoToln-
Bnkav Kat oTo TPOoNYoUUEVO TTAPAdELy Q.

MNivakag (3-23): EVOEIKTIKEG TIHEG TOU TPOTTOU HETABOARG
TV Wy, Wi, AW og oX€on PE TO UYOHETPO

WuxpOoMETPLIKOG XAPTNG 35°C/35% | 27°C/50% AW AW
(Yydpetpo) Wo (g/kg) | Wi (g/kg) (g/kg)
Erugpdvela tng 6dAacoag 12,5 11,2 1,3 0,0013
750 m 13,4 12,1 1,3 0,0013
1500 m 15,0 13,5 1,5 0,0015
2250 m 16,5 14,8 1,7 0,0017

() YmoAoyiopdg Tou oAMkoU YUKTIKOU QopPTiou ().

To oAIkS YPUKTIKG popTio amnd ppéoko aépa Ba sival mpopavwg 1o dbpol-
oM Tou alobntou Kat Tou AavBdvovtog gpoptiou. AnAad|, oto apddetyua
Tou oxnuatog (3-8), Bdoel Tou standard agpa, £xoupe:

ar=0s + qL
gr = 1344 + 546 = 1890 W

AZKHZH: Xpnowuomnowwvtag Tig oxéoelg (3-12), (3-15) kal Toug mivakeg
(3-22) kat (3-23) CUPMANPWOTE TOV TIAPAKATW Tiivaka. Aexteite apo-
X1} aépa Q = 2000 L/s kat ouvBrikeg aépa rieptBAariovtog 35°C/35%,
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Xwpou 27°C/50%. Tt cuunepdouata ByAlete yia Tov TPOMO UETABOANG
TWV s, q., g1 Kat Tou SHR = gg/qr;

YroAoylopdg gs YroAoylopég g
Yyodpuetpo Cs ds C. AW aL ar SHR
0
750
1500
2250

3-13. WukTikd popria amé avlpwmoug

211G TPELg Tponyoupeveg apaypdeoug eidaue tn dadikacia urtoAoylopou
TWV PUKTIKWOV popTiwv ard rmyEg nou Bpilokovtal €Ew and tov kKAaTI(Ope-
VO XWPO. XTIg apaypdeoug nou akohouBouv Ba avarttuxBouv ot dladika-
oleq UTTOAOYLOMOU TWV YUKTIKWV PopTiwv arnd mnyeEg mou Bpiokovral péoa
otov KAlati(épevo xwpo. ‘Eva tétolo YUKTIKO opTtio eival kal To poptio
TIOU TIPOEPXETAL Ard TNV MAPOUCIa avepwWTTwV O0ToV KALATI(OEVO XWPEO.

To YukTtiké poptio Tou Tpogpxetal and avBpwroug ol oroiol {ouv 1
gpydlovtal otov KAlaTI{Opevo Xwpo eEapTdral and Toug akdhouboug ma-
PAYOVTEQ:

18% EEATion
35%  Metapopd

46% AktivofoAia

Zxua 3-12. O avBpwrog mpoodivel oTov KAUATIOUEVO XWPO atotnTo
Kat AavBavov @optio, ue 6AoUG TOUG TPOTOUG LUETAd00NG TNG BePUATNTAS
(aywyn, aktivoBoAia, puetapopaq).
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® And TN dpacTnpPIdTNTA KABE avlpwrou (avarmaudpevog, SAKTUANO-

YPAPOG, XOPEUTNG KATL).

® And To QUAO TOU avBpwTou (ot Avdpeg amodidouv oto Xwpo 15%

nepimnou peyalitepo YUKTIKS gopTio art’ ,TL ol Yuvaikeg).

® And Tnv nAIKia Twv aTépwV 1ou Bpiokovtal oTov KAUATI{OUEVO XWPO.
Ta pkpd nadid (r.x. evog oxoAeiou) divouv oTo XwWpo Tepimou 25%

HMIKPATEPO PUKTIKS popTio art’ 6,TL évag evijAlkag avBpwrtog.

® And n OeppoKkpacia Enpol BepHOPETPOU (typ) TOU KAUATICOUEVOU
Xwpou (600 o pIKkpY eival n Bgpuokpacia Tou KAUATI(OUEVOU XW-
pou, Téoo Leyalutepo elval To PYUKTIKS PpopTio).

Ouwg katd 1o otddlo TG UeAENG piag eykatdotaong KAUATIouoU,
noM\d and ta napandvw ototxeia dev pag eival yvwotd. M’ autd naipvou-
pe ouvABwg pia péon Tiur YukTikoU gopTiou yla kdbe dvBpwrto. OL peoegq
TIMEG TWV YPUKTIKWY popTiwv amd avepwrioug divovtal oe nivakeg. ‘Evag

TéTol0G mivakag eivat kat o mivakag (3-24).

‘Onwg gaivetal kat and tov mivaka (3-24) ol AvBpwriol Tou Bpickovtal
o’ évav KAlaTI{Opevo Xwpo arnodidouv aTo XWeo alednTtd kai Aavedvov
popTio. To p€yebog Tou alobntou kat Tou AavBdvovtog gpopTtiou eEaptdral
Kupiwg and tn dpaotnELdTNTA TOU TTIAPEUPLOKOUEVOU AvOPWITOU OTOV KAL-

HaTI{OEVO XWPO.

MNivakag 3-24: dopTia amd avepwmoug oe W ava dropo

Apaotnplétra avepwnwy AlobNnTé poptio AavBdavov popTtio
Avanauduevog 66 47
‘Opblog 68 60
EkteAwv ypapikn epyacia 70 78
AaKTUNOYPAPOG 76 78
Parttik epyacia 66 63
Koppwtpla 95 198
Oeatiig Bedtpou 57 45
YNAMNAOG KATAOTNUATOG 52 93
MeAdTng eoTiatopiou 64 69
EAagppd epyaocia 73 150
Xopeutnig 131 272
ZepPrdpog 95 198
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Eﬁ? MAPAAEITMA

2NV KAatiléuevn aibouoa tou oxfuatog (3-8), epydlovtal 6 urtdAAnAol
rou eEurnpeTolv Toug eAdteq. ZTnv alBouoa napeupiokovtal Katd Yoo
6po 10 meAdteq dpblol yia va eEurmpetBoulv. Na Bpebel To OAKO YUKTIKO
PopTio amnd To oUVOAO TwV ATONWV Tou Bpiokovtal otnv aiBouoa.

2 e Xpnoluormolwvtag Tov Tivaka (3-24) €xoupe dTL 0 KABe UAANAOG Tou
kataotiuatog anodidel oTo XwPo:

AloOnTé = 52 W / &topo, AavBdvov = 93 W / dtopo
Enopévwg To YUKTIKO popTio kat ard Toug 6 epyalduevoug Ba eivat:
Qg1 =52x6=312W, q 1 =93 x6 =558 W

e KdBe dropo mou mepluével 0pblo (MeAdtng) yia va eEurmnpetn el aro-
O(delL oo XWpPO Ue Bdon Tov mivaka (3-24):

AloBntd = 68 W / dtopo, AavBdvov = 60 W / dtopo
Erouévwg to YukTikd poptio kat arnd Toug 10 neAdrteg Ba sivat:
Os2 = 68x 10 =680 W, g, =60x 10 = 600 W
® Ta goptia amnd epyalduevoug kat eAdreg Ba eivat:
Os = sy + Qg2 = 312 + 680 = 992 W
qL =1 + g =558 + 600 = 1158 W
gr=0s +q. =992 + 1158 = 2150 W

3-14. levikd y1a Ta YUKTIKG OPTia aro pwTd, NAEKTPOKIVNTHPES Kal
NAEKTPIKEG CUOKEUES

2Ta opTia arnd QWTa, NAEKTPOKIVNTHPES KAl NAEKTPIKEG OUOKEUEG TIAPOU-
oldZetal To 310 akPIBWG PaALVOEVO TIOU TIAPOUCIAZETAL KAl e TNV NALOKA
aktivoBoAia. AnAadr| To popTio dev emiBapuvel AUEows OAO TO XWPO, ETEL-
on éva uépog tou anoppoddrtal and ta doukd oTolxela TNG OlKoSOWNG.
Av Ta @opTtia and Ta QWTa, TOUG NAEKTPOKIVNTHPES KAl TIG NAEKTPIKEG OU-
okeUgq elval ) kUpla nyn POEAEUONG TWV WUKTIKWV PopTiwy, TédTe Katd
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ndoa méavétnta 6a xpelaotel avaluTikdg uttoAoyloudg, n dladikaaoia Tou
orofou eival mepimAokn kat ektdg Twv oTdxwv Tou BiBAlou. H pébodog Tou
anhorotnuévou UrtoAoyLopoU TtIou akoAouBel uropel va BewpnBel wg a&lo-
ot pévo dtav Ta popTia autd anotelolv €va UIKPO OXETIKA UEPOG TOU
OUVOAIKOU (popTiou.

To npdRANnua sival ikavoroinTik& AUUEVO Yia TIG arA&g ouvriBelg Katol-
kieg (dapepiopara). Ot katolkieg autég €xouv Tov Blo mepinou eEomMAIONS,
OnAadn pepikd wTa, pia nhektpikn kouliva, éva Yuyeio, éva mAuvtnplo, €va
PC k.. Ondte, €xel ekTiunBel &1L av Anebel YPuktikd goptio 500 W, polpa-
OMEVO PETAEU TOU XWPOU TNG koulivag Kal Twv dwATiwy, EMAPKE( yla TIg Ou-
VABelg avaykeg KAlaTiopoU. Kdmoleg nAeKTPLIKEG OCUOKEUEG Uropel va €xouv
TOAU peydAn katavdwon, n onoia duwg dev erBapuvel APeca TO XWPEO.
IM.x. otnv Koudiva, dtav Asttoupyei 0 NAEKTPIKOG POUPVOG, KATAVAAWVEL LoXU
NG TéEewg Twv 3000 W, yia UePIKES TO TTIOAU Wpeg, ald dueoa, oav gpop-
Tio, éva oAU kpd pépog napouatdletal and v aparndvw oxu.

2TIQ AANAEG TIEPUTTWOELG (KATAOTAUATA, XWPEOL epyaciag kAr.), étav Ta
QopTia and PwTa, NAEKTPOKIVNTHPESG KAl NAEKTPIKEG CUOKEUES elval pikpd
oe ox€om Le To oUVOAO TOU YUKTIKOU popTiou, TéTe TO MPSRANUa ouvrbwg
elval anAd. Mevikétepa, urmopoUpe va epapPOCOUNE TOUG TPAKTIKOUG Ka-
véveg Tou Tivaka (3-25).

Onwg avaggpetal otnv nepimrtwon 5 Tou mivaka (3-25), étav €xoupe
ornopadlikr] Aettoupyia eEomALoUoU PeYAANng LloxUog, UnopoUpe va KAvouue
pia pelwon kat’ extiunon. To nwg pnopel va yivel autd, ag to douue e €va
napddetypa.

Eﬂ? MAPAAEITMA

Mia peydAn aibouoa, ouvexwg KALATICOUEVN (24 Wpeg nuepnoiwg), evog
gpyaotnpiou pe ouvrnon kataokeun (UMeTov, ToURAA KA. dnAadn Me pe-
YAAN BeppoxwpenTtikdNTa), Mapouactdlel oAkd YUKTIKSO goptio 22500 W.
H KALLATIOTIKY) €YKATAOTAON TOU XWPOU Propel va arnodwaoel PExpL 27000
W. Mpdkettal ¢’ autrv v aiBouca va tomobetnBei €vag edIkdg poup-
vog, loxuog 14 KW, o orolog 6a Aettoupyel pdvo 2 popég Tnv nuépa, Kabe
Popd amnd 1 wpa nepirmou. Na ekTiunBel To YUKTIKS PopTio e TO omoio Ba
emBapuvel o poUpvog To XWPO Kal av Ba xpelaotel va ayopacotel PeyaAu-
TEPO KAILATIOTIKS UNXAvNua.
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2 Mia nmpwtn eopaipévn okéPn Ba fitav va roupe 6t Ba eruBapuveral o
Xwpog he 14000 W, omntdte TO KAIMATIOTIKG unxdavnua dev Ba emapkel kat 6Tl
Ba anarmBel unxdavnua 22500 + 14000 = 36500 W touAdxiotov. Ouwg, o
poUpvog Aettoupyel pévo 2 wpeg nuepnoiwg (= 7200 s) omdTe 1 evépyela
Tou apdyetal o pia nuépa Kat ou Ba empBapuvel TNV KAUATIOTIKA eyKa-
Tdotaon eivat 14 x 7200 = 100800 kd. Ag dextoupe OTL 1 evépyela autr Ba
arnoppoPdtal opoIdHoPPA PECA OTIG 24 WPES ATIO TNV KALATIOTIKY £YKa-
Tdotaon. Tdte, Ba npénel va anoppoddral avd wpa evépyela 100800 / 24
= 4200 kd/h, ou 1o0oduvapel oe PUKTIKA LoxU pe 4200 / 3600 = 1,17 kW
=~ 1200 W. Enedn dpwg noté dev propel va eival opoldpopepn n katavo-
W) Tou popTiou oTIG 24 Wpeg TIC NUEPQag, ag dextoupe gpopTio katd 50%
peyaAUtepo, dnAadr| nepimou 1,5 x 1200 = 1800 W. To @opTtio Tou xwpou
Ba eivalt 22500 + 1800 = 24300 W, omdte n dlabgoiun YPUKTIKA oXUG TwV
27000 W enapket.

MNivakag 3-25: Kavéveg eKTIMNONG TOU GOPTIOU Ao QpwTa,
NAEKTPOKIVNTAPEG 1} NAEKTPIKEG CUOKEUEG, OTAV auTd dev amoTeAouv
TNV KUPIa TINYA MPOEAEUCNG TOU YUKTIKOU (pOPTIOU

2UuVONrkeg , , ,
A/A Astroupyiag WUKTIKO popTio Mapatmpnoelg
AapBdvoupe 250 W yla ZupnTs:(i)l}\g;TJEa:)/l()VTm
1 Aertoupyia oe ouvribelq v kouliva kat 250 W pwra,
. 2 R NAEKTPOKIVITHPEG Kal
Katolkieg ota dwudTia, OHOLOHoP- .
P Ol NAEKTPIKEG
¢a Karavepunuéva OUOKEUEG
. , , . , . H evépyela mou
o | Do | Ancogs s ars | ropiyera
Py Pop aueAntéa
Emneldn €xoupe
L . . , . pewwpéva poptia
3 Aewoupyla,povo katatn | Ayvoouue TS?\S[(J.)Q auto OPENGHEVA TNV
vuxta TO YUKTLKO POPTIO arousia N\aKNg
akTwvoBoAiag
4 Zuvexnq 1] oxeddv ouve- | AapBdvoupe Tnv mARen
XNg Aettoupyia 1oXU WG YUKTIKO popTio
Aettoupyia v nuépa AapBdvoupe pévo éva BAEME Kl TO
5 AM\d yLa PEPLKEG HOVO TUAua NG oxuog kat’ napGdetypa
wWPEQ eKTinoN
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SHMEIQZH

H wookatavopr] evog poptiou OTIq 24 WpPeQ TNG NUEPAG Urnopel va TipoKU-
Yel kat oAU anAouotepa BAoel TNG ox€ong:

g=(N/24)xP (3-16)

érou N eival ot wpeg nuepnrolag Asttoupyiag kat P n toxug Tou pnxaviua-
T0G. Ev npokelpévw q = (2 / 24) x 14000 = 1200 W. B€Bata n andAutn woo-
katavopr dev pnopel oté va oupBel otnv npdEn, kat yU' autd Ba mpérnel
navrote va yivetal pia mpooald&non, Touhdxiotov Katd 50%.

3-15. WukTikd popria ané pwra

OANSKANPO TO YUKTIKO QopTio and ¢wTioud sival aiodntd goptio. Ta Yu-
KTIKA popTia and pwTioud evdg KAUATI(OUEVOU XWPOU eEapTwvTal arnd TNV
loxU Twv Aaprttpwy oe W. Eniong kal o €(d0g Twv Aaumtripwy Slapoppw-
VEL TO HEYEBOG TWV PUKTIKWV popTiwv amd 1o wTiond. MNa mapddelyua,
AA\O YUKTIKS popTio amodidouv OTo XWPEO Ol AAUITTHPES TIUPAKTWOEWS KAl
dM\\o ol Aaprtripeg eBopiou.

levikd Ba Aéyape 6L ol A\aumITRPEG PpOOopiou MPooBETOUV OTO XWPO Yu-
KTIKO QopTio Katd 25 €wg 30% UeyaAUTEPO TNG OVOUACTIKAG TOUG LoXUog,
AOYw Twv TpdodeTwy eEaptnudtwy mou arnaitel n Aettoupyia toug. ‘Etol
€vag AaUImrpag MUpakTwoewg, Woxuog P = 150 W, anodidel otov KAua-
TI(OUEVO XWPO YUKTIKG popTio P = 150 W. Av dpwg o Aaurripag autog
avtikataotabel pe Aaurtmpa ¢bopiou, 1ooduvaung loxUuog GwTLopoU, au-
T6Q Ba eival ovopaoTikig loxuog 36 W. To YPukTIKS dpwg popTio Tou Ba
npooBétel oTo XWPO, ard autd Tov Aaurtripa, dev Ba eivat P = 36 W, aA\d
Ba eivat au&nuévo katd 25-30%. Anhadi:

osopios = P X (1,25...1,30) = 36 x (1,25...1,30) = 45-47 W

Map’ AN v mpooau&non, darmotwvoupe 4Tt yia Tnv Bla oxl pwTl-
OMoU ol Aaurttripeg ¢pBopiou emiBapuivouv TO XWPO HE UKPOTEPO WUKTIKO
popTio.
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EI? MAPAAEITMA

H k\ipatiZopevn aibouoca tou oxnuartog (3-8) pwrtifetal and 20 pwTIOTIKA
owpata pboplou oxuog 2 x 36 W (dnAadn to kabéva €xel dUo AUMTAPES
Twv 36 W) kab’ dAn tn dldpkela Aeltoupyiag Tou KaTaoTruatog, anod Tiq
9:00-20:00. Na urtoAoytotel To YUKTIKS PpopTio and pwTIouod.

H ouvoAikr] LloxUg Twv Aaurtripwy sivat:

P =20x2x36= 1440 W

Emreldn) ol Aaurtmpeg eival pBopiou, mpooau&dvoupe To YUKTIKS popTio
Katd 25-30%. Ag ridpoupie 30%. To oUVOAIKO WUKTIKS GpopTio (GAo ataobnto)
TIOU TIPOTOETOUV OTO XWPEO Ol Aaurttrjpeg pBopiou Ba eivat:

Qgo = 1440 x 1,30 = 1872 W

O1 wpeg nuepnolag Aettoupyiag eivat 11. Epapudlovrag n oxéon (3-
16) pe mpooau&non, kat’ ektipnomn 50%, Aaupdvoupe opTio arnd ewtda:

Jowr = 1,5 x (11/24) x 1872 = 1287 W

AnAadm), dev undpxel ouolwdng dtapopd and tnv nMAREN WxU.

3-16. WukTikd popTtia armé NAEKTPOKIVNTAPES

2& TIOANOUG KAUATILOUEVOUG EMAYYEAUATIKOUG XWPEOUG, EKTOG TWV AANWY
NYWV PUKTIKWV PopTiwv, urnopel va urdpxouv Kal YUKTIKA gopTia and
NAEKTPOKIVNTAPEG Ol omolol Kivouv dlApopa HNXavipaTa Onweg PArToun-
XQAVEG, METAPOPIKES Talvieg KATL. Ol NAeKTPOKIVNTAPEG TIOU AelToupyouv g€
KALLATIZOPEVO XWPO TIPOOHETOUV OTO XWPO €va YUKTIKO popTio, To oroio
eEaptdral and tnv ovouaoTikA Toug loxu. O mivakag (3-26) divel ev3eIKTL-
KEG TIHES PUKTIKWY PopTiwy and nAeKTPOKIVNTAPES.

‘Onwg akplBwg ocuppaivel Kal Pe Ta PWTIOTIKE 0WHATA, OAOKANPO TO
PUKTIKS popTio amd NAeKTPOKLYNTPEG €ival aiglnTo.
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MNivakag 3-26: WukTika ¢oprtia amd nAekrpokivntipeg. 1 kW = 1,36 HP

Ovopaortikr) loxig WukTikd popTia
(W) W/kW
MeExpt kat 0,2 kW 1250
> 0,2 uéxpt kat 0,8 1050
> 0,8 uéxpLkat 5,5 930
> 5,5 uéxpt kat 15 870
> 15 kW 840

Oa npénel edw va TovioTel OTL ol NAEKTPOKIVNTAPES TIoU Kivouv e€ae-
PIoTHPEG Kal Bplokovtal oe KAMUATILOUEVO XWPEO Oev TIPOOHETOUV YUKTIKA
QopTia oto Xwpo, ylati n BepudtnTa mou eAeubepwvetal Katd tn Aettoup-
via Toug andyetar oAdkAnpn mpog 1o mepIBANoV. AvTiBeTa, TQ PUKTIKA
QopTia and NAEKTPOKIVNTIPES TIOU KIVOUV CVEHIOTAPEG TPOCAYWYAS
agpa 6a npénel va Aaupdvovtal uréyn.

E‘i@ MAPAAEIrMA

ZTOV KAUATICOUEVO XWPO TOU OXAUATOG (3-8), ekTOG Twv AANWV TINywv Yu-
KTIKWV PopTiwy, €0Tw OTL AelToupyoUV Kal TPeELG nAekTpokivnrpeg. O évag
elval ovopaoTikig Loxuog P=0,75 kW, o deltepog loxuog P=5 kW kat o Tpi-
Tog P=10 kW. O1 1o dvw nAekTpoKvnTrpeg Aettoupyouv avtioTtotxa 11
wpPeg, 2 wpeg kat 0,5 wpeg 1o 24wpo. Na Bpebel To CUVOAKS YUKTIKS popTio
TIou MPOCTIBeTAL OTOV KALLATICOPEVO XWPO ATO TOUG NAEKTPOKIVINTIPEG.

Ané tov nivaka (3-26), yla Tov NAEKTPOKIVNTHPA OVOUACTIKNG LloXU0G
P=0,75 kW 1o YukTiké popTtio eivat 1050 W/kW, ondte:

Qss = 0,75 x 1050 = 788 W

Ma Tov NAEKTPOKIVNTAPA OVOUACTIKNG loxUog P=5 kW avtioTotxa €xou-
pe 930 W/kW, ondte:

Qse = 5x930 = 4650 W

Ma Tov NAeKTPOKIVNTAPA OVOPAOTIKNAG loxUog P=10 kW TO YUKTIKO
popTtio eivat 870 W/kW, omdte:

QJse = 10 X 870 = 8700 W

To otyaio Yuktikd poptio and Toug TPELG NAEKTPOKIVNTNPEG, av dev
e@apudlape Tn ox€on (3-16), Ba ritav urnepPOAIKA LEYAANO:
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s = Ost + Osp + Oss = 788 + 4650 + 8700 = 14138 W

E@apudlovrag dpwg Tn ox€on (3-16) pe nmpooauv&non, kat’ ektiunon
50%, Bplokoupe OTL TO PUKTIKO PpopPTio amd Toug NAEKTPOKIVNTHPES Ba &i-
vat:

Qs = 1,5 X [qS1 X (11/24) + Qg2 X (2/24) + Qg3 X (0,5/24)] =
Gs = 1,5 x [788 x (11/24) + 4650 x (2/24) + 8700 x (0,5/24)] =
s = 1395 W

oD

\;"
“ MAPATHPHZH
[ 8

To YUKTIKO POPTIO ard NAEKTPOKLVNTYPEG TIPOKUTTITEL IKPO O OXEOT HE TO
OUVOAIKO YUKTIKG popTiO Kat yU' autd uropoupe va epyactouple e autd
Tov TPOMo. Av TIPpogKUTTTE eydAo, Ba €npere, Onwg eimape, va epapuo-
ooupe AAAN pEBodo urtoAoyLopoU Tou eival ekTdg Twv oTdxXwv Tou BIBAlouU.

3-17. WukTiKG QopTia armo NAEKTPIKEG CUCKEUES

KdBe nAekTplkr) cuokeur] Tou Aettoupyel otov KApaTi{dopevo xwpo divel
éva YPUKTIKS popTio mou elval avaloyo e TV L.oxU TN NAEKTPIKAG OUOKEU-
NGQ. Ta MPooTIBEUEVA OTO XWPO YUKTIKA popTia and NAEKTPIKEG CUOKEUER
elvat alodntd kat Aavedvovta. O mivakag (3-27) mou akohouBe( divel evdel-
KTIKEG TIMEQ TWV PUKTIKWOV QOPTIWwV SlapépwVv NAEKTPLIKWY CUOKEUWY 4Tav
Aettoupyouv o XWPO Tou KAaTiZeTal.

oD

\7’
“  NAPATHPHZH 1
-l

Ma ouokeuég ou dev avaggpovtal atov Tiivaka (3-27), Aappdvetal undyn
N NAeKTPLKA LloXUG (0g W) Tou avaypd@eTal otnyv Tivakida kdbe ouoKeUng.
Ma napddetyua otov nivaka (3-27) dev replhapBdavetal To YukTikd poptio
nou divel 0To XWPOo €vag NAEKTPOVIKOG UTIOAOYLOTNG (Oxt éva amAd PC).
ENéyxovtag v rivakida tou uroloylotr, €0tw 6Tl BAEMOUE va avaypd-
petal loxug 700 W. H 1oxUg autr ouvrbwg eival n péylotn duvarr), aAAd e\
AelPel AANwv oTotxelwv Kal Tipokelpévou va eipaote alyoupol, dexdpaote
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Nivakag 3-27: EVSEIKTIKEG TINEG YUKTIKWV POPTiWV
amnd NAEKTPIKEG OUOKEUEG

Eidog nAeKkTpIKAG oUoKEUNG Algbntd Aavedvov
Kagetigpa 250 120
Juokeun B€ppavong kapg 70 40
Bpaotmipag auywv 700 700
Owiaké Yuyeio 200 -
Katoapdheq payelpiknq 150 120
ZuoKeur) cAvTouLTq 1100 1100
TooTiEpa yia 4 pETeq 1400 300
Zx4pa yla PrgTékia 1550 850
Kougiva-gpoUpvog pe Hovwon 2100 550
2TeyVOTAPAg HOAWY Ue KAoKa 550 100
2TeyVTiPag HaAWY Xwpig KAoka 700 120
Mpoowrikdg nAekTPoVIKOG urtohoylotg (PC) 150 -

OTL autd eival To YukTikS PpopTio (700 W). Mpopavwg oAOKANPO TO PUKTIKS
poptio and évav urnohoylotn elval alodntd, eneldr| n Aettoupyia Tou uro-
AoyloTr dev dlagopoTiolel TNV Uypacia Tou KALATICOPEVOU XWPEOU.

i

&y v

~

[ . %

Av dvw and KAMoleq OUOKEUEG TIoU AelToupyouv oe KALMATIZOPEVO XWPO
untdpxel e€aeplotipag, Ta alodntd YukTikd eopTtia Tou Tivaka (3-27), Jel-
wvovtal katd 50-60%, evw ta AavBdvovta undeviCovtal. Na napddetyua,
av oe éva KATAoTnua HIKPOYEUPATWY, TAVw amnd TIG TOoTIEPES UTIAPXEL
eEaeplotipag, To alodnNTd YukTiké popTio amd ua TooTiépa yia Téooe-
plg pE€teg dev Ba eivar 1400 W, dnwg divetal and tov mivaka (3-27), ald
1400 x 50% = 700 W. To AavBdvov ¢opTtio Ba eival (oov e undév.

MAPATHPHZH 2

NMAPAAEIrMA

2T0 Katdotnua Tou oxiuatog (3-8) Aettoupyouv Kab’ 6An tn dldpkela Tg
Aerroupyiag Tou (11 Wpeg Nuepnoing), 1 kKapeTiEpa, 1 oKiaké Puyeio kat 2
PC. Na Bpebeil 1o popTio and nAEKTPIKEG CUOKEUEG.
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2 Amé Tov niivaka (3-27) kat ™ oxéon (3-16), mpocau&dvovtag kat katd
50%, €XOULE:

gs = 1,5 X (250 + 200 + 2 x 150) x (11/24) = 515 W

AavBdvov QopTio €xoupe Hovo amd Tnv kapeTiEpa: q. = 120 W

3-18. Ta ouvoAiké YUKTIKG popTia

Me tnv naparndvw uroAoyloTtik dladikaaia, Bpiokoupe otadlakd oAa Ta
EMUEPOUG POPTIa evAQ XWPOoU, alodntd Kal Aavedvovta. ABpoilovtag dAa
Ta alontd poprtia, Bpiokoupe To cUVONKS alabnTd popTio gg kal abpoilo-
vtag dAa ta Aavedvovta Bpiokoupe To Aavedvov ¢opTio g;.

MAPAAEITMA 1

Ma to katdotnua Tou oxAuatog (3-8) va urtohoyloTel To GUVOAIKS WUKTIKO
@opTio yla TNV eplmTwon Tou €Xoupe Bepuopdvwon.

2 lNa 1o kKatdotnua tou oxAiuatog (3-8) urohoyicapue, und poper napa-
Selypdtwy, SAWV Twv edWV Ta GopTia oTIg TponyoUueveg napaypdgpoud.
Omnéte €xoupe TNV KATAOTACN TOU TtApakdTw Tivaka (3-28). To alodnto,
AavBdvov kat oAlké popTio yU' autd To Xwpo, dtav urtdpxel BepUoUOVWOon,
@aivovtal oty teAeutaia ypapun Tou Tiivaka.

Nivakag 3-28: Ta YUKTIKA GOPTIO TOU KATAOTHHATOG TOU oXfpaTog (3-8),
étav urntdpyel 6eppopdvwon

MpoéAeuon YuktikoU poptiou | Mapdypapog ds q. ar
Aywylomra 39 3069 0 3069
AktivoBoAia 3-10 4015 0 4015

Eloaywyn vorou agpa 3-12 1344 546 1890
AvBpwrtot 3-13 992 1158 2150

dwta 3-15 1287 0 1287
HAekTpoKIvNTPEG 3-16 1395 0 1395
HAeKTPIKEG OUOKEUEG 3-17 515 120 635
ZYNOAO 12617 1824 14441

MPOZ ZTPOITYAEYZH 12600 1800 14400
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MAPAAEITMA 2

Opoiwg, yla To KatdoTnua Tou oXAHaTog (3-8) va uroAoyLoTel TO GUVOAIKO
YUKTIKO QopTIO yla TNV ePITTTwon Tou dev EXoupe Oeppopdvwon. Ti ou-
prépaopa ByAlete ouyKpivovTag Ta aroTeAéoUaATa (e autd TOU Tiponyou-
pevou napadelyuatog;

2 Xwplig T Beppopdvwon, BAcel Twv UTIOAOYIOUWY TIOU KAVALE OTIG TIPO-
NyouUlevEG TAPAYPAPOUG, EXOUME TNV KATACTACT TOU TIAPAKATW Tivaka
(8-29). Awariiotwvoupe 6Tl To AloONTO PopTio eival oxedov 2,5 POPEG peya-
AUtepo. To AavBdvov eival To dlo.

Nivakag 3-29: Ta YPUKTIKA PpoPTia TOU KATAOTHHATOG TOU oxjparog (3-8),
étav dev utrdpyel OeppopovVwOon

MpoéAeuon YuktikoU poptiou | Mapdypapog ds qL ar
Aywydmra 3-9 3069 0 3069
AktivoBoAia 3-10 4015 0 4015
Eloaywyr) vwrou aépa 3-12 1344 546 1890
AvBpwriot 3-13 992 1158 2150
dwta 3-15 1287 0 1287
HAekTpoKLVNTHPEG 3-16 1395 0 1395
HAEKTPIKEG OUOKEUEG 3-17 515 120 635
2ZYNOAO 30091 1824 31915
MPOX ZTPOITYAEYZH 30100 1800 31900

3-19. H emidoyrj Twv unxavnuATwy yia TNV QvTiETWITION TOU
YUKTIKOU popTiou

H ert\oyr KANUATIOTIKWOV pnxavnudtwv eivat pia éxt kat téco anin epyacia
eneldn n anédoor| Toug e€aptdral oAU and to ouvteleotr ) SHR = qg /
gr. To 8éua autd sixe avarttuxBel otnv mapdypago (2-15)0. Zmv npdén
Opwg, otav yivetal KNUATIONOG He Hikpd, auTtévoua KALHATIOTIKA XWPOoU
(split units), dev yivovtal T€totol urtoAoylopoi akpifelag. H eruAoyr| Twv pn-
xavnudrtwv yivetal Bdcel Tou oAlkoU popTiou Tou Xwpou. Ot Kataokeua-

10 H ddaokalia g napaypdeou (2-15) ritav otnv kpion Tou kabnyntr.
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OTEQ TWV Unxavnudtwy divouv avtioTolxa tTnv L.oxU TOU UNXAvruaTog oe
OAlkO QopTio, n omola duoTUXWG aKOun avapepetal ouvnbwg oe Btu/h
(moMarnaotdloupe pe 0,3 yia va Bpoupe TV loxu oe W).

Eﬁ? MAPAAEITMA 1

‘Evag xwpog napouctdlet aigdnto gpoptio 3300 W kat AavBdavov 500 W. Na
ereyel To KATAANANAO KALMATIOTIKG pnxdvnua. Ta dlabéoiua unxaviuarta
€XOoUV YUKTIKN loXU: 2,7 - 3,7 - 5,5 kat 7,4 kW.

2 'Exoupe oAiké goptio 3300 + 500 = 3800 W. Apa amarreitatl pnxdvnua
YUKTIKNG LoxUog mepinou 3,8 kW. EmA€youpe To TMANCLECTEPO PNXAvnua
Twv 3,8 kW. H dlapopd tou 0,1 kW eivat apeAntéa.

EE? MAPAAEITMA 2

v mepimtwon Tou oxruatog (3-8), étav €xoupe BepUOHOVWON, ETIEAE-
ynoav yla t 6épuavon, otnv napdypa®o (3-7) KAnola KAMUATIOTIKA pnxa-
viipata. Na eleyxBel n endpkela autwv Twv pnxavnudtwv éoov apopd to
YUKTIKS popTio. Av dev ermapkouv, SIaAEETE ANAA nxavruata. Aidetal 6Tt ol
4 dlabgoiuot Tunol avtAlwy Bepudtntag €xouv avtiotolxa YUKTKA oxu: 2,7
-3,7 - 5,5 kat 7,4 kW. H BgppavTikr] loXUg TwV eV ASYW PNXavnudatwy, onwg
d6Bnke otV napdypago (3-7), avriototxa eivat 3,2 - 4,3 - 6,4 kat 8,4 kW.

2 To oAikd goprtio eivat 14400 W. Zto napddetyua g napaypdeou (3-7),
eixapue emAEEeL éva unxAavnua BeppavTikig loxuog 6,4 kat éva 8,4 kW. H avri-
oTolxn WUKTIKA 1oxug Toug eivat 5,5 kat 7,4 kW, dnAadr] cuvohikd 12,9 kW.
Mpopavwg Ta PNxavAuaTa mou eneAéynoav yia ) B€puavon urolelmovtal
Ayo wg mpog v Yu&n. Eival kaAUtepa av emAéEoupe dUO UnxavAuaTa,
€KaoTo YUKTIKAG LoxUog 7,4 kW, dnAadr] cuvoAlkd va €xoupe YUKTIKA LoxU
14,8 kW. H BeppavTikr 1oxUug Twv dUo punxavnudtwy eival avtiototxa 16,8 kW.
Mriopoupe, TpoPavwg, va EXoupe Kal AAAOUG oUVOUAOHOUG UNXAVNUATWY.

EE? MAPAAEITMA 2

Opoiwg pe To ponyoUuevo MAPAdelyUd, aAAd yla TNV MePTTwon TIoU dev
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gxoupe Beppopdvwon. YrievbupuiCoupe OTL 1 arapalttn npoundbeon rjtav
va KAAUTTTETAL 0 XWPOG HE TE(A TO TMOAU KAUATIOTIKA PnXaviuaTa.

2 To oAkd goptio eivat 31900 W. Zto mapddelypa g napaypdeou (3-
7), elxape emNéEel Tpla unxavnua BepuavTikng Woxuog 8,4 kW to kabéva.
H avtiotoxn YUKTIKA 1oxUg Toug eivat 7,4 kW, dnAadr] ouvolhikd 22,2 kW.
Mpogpavwg Ta pnyxaviuara mou eneAéynoav yia Tn B€puavon urnoAeimo-
vtal idpa oAU 6oov agopd atnv YUEn. MNa va avtueTwriotel To YUKTIKO
@opTio, Xpeldletal ToUNAXLIoTOV Kal éva TETAPTO UNXAvnua, omndte n Yu-
KTIKA LloXUG Ba avéABel oe 29,6 kW. AuTd duwg dnuioupyel mpdBANnua atov
KATAOTNUATAPXN, O OToiog dev SLaBETEL XWPO YA TIEPLOTOTEPO and Tpla
unxaviuata.

3-20. H peiwon Twv avaykwv evog XWPOU O€ YUKTIKO PpopTio

H pelwon Twv avaykwv evog Xwpou og YUKTIKO popTio propel va yivel pe
noA\oUg Tpdmoug. Ot kupldtepol sival pe kouptiveg kal e tévreg. Otav
TO oTiiTL dev €xel amnd ndvw AAov 6poPo, TOTE €xel UeyAAn onuacia Kat n
Beppopdvwon g opoPrg, SIGTL autr) BANeTaL cuvexwg and akTivoBoAia.
Mia 13€a g onuaociag mou €xeL | 0POPY| UNopeite va oxnuatioete and
Tov Tiivaka (3-13), oeAida 144. H kaAUtepn pévwon yla 1o kKahokaipt ivat
N KEPAUOOKET, eMeldr) dev BploKeTal Og eMAPY| e TNV TIAAKA TOU UIETOV.
AvtiBeta, n KEPAUOOKETH, TO XEILWVQ, dev TIPOCPEPEL KATL TO 1IDlATEPO 0N
Bepopdvwon (MPooPEPeL OUWS UYPOUOVWON).

Eﬂ? NMAPAAEIrMA

210 apddelyua 2 Tng nponyouievng apaypdgou, dlarmotwoaue 6Tt dev
elval duvatdv va KaAUYoUE TO XWPEO, o YPUEN, He Tpia To TOAU unxavrua-
Ta. Tt eldoug napéuBaon Ba mpoteivate oTov ISIOKTATN TOU KATAOTHATOG
Va KAVEL, TIPOKELEVOU VA EWWOETE TA YUKTIKA popTia;

2 O kaAUTepOog TPATOG Yia va avtietwriotel To mpdPAnua eivat va toro-
Betnbel kepapookerr|. O ouvteheotiq U, 0’ autr v neplimrwon, dlapopo-
noleltat kat naipvel, dnwg unohoyiotnke oto napddetypa 2 Tng napaypd-
Qou (3-5), TV Tur| 2,27. To peydho k€pdog eival Spwg and tnv Tidr| Tou At
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riou and 33°C yivetat 7°C. Ondte o mivakag (3-14) e osAidag 146 naipvel
™ Hop®r] Tou Tiivaka (3-30).

Nivakag 3-30: YmoAoyiopdg Tou YPUKTIKOU popTiou armd aywyipétnTa
TOU KTIpiou TOou oxrjuarTogq (3-8) oTnv mepinTwon mou dev d1a6€Tel
Oeppopdvwon alld 6a TomobeTNOEi KEPAPOOKETH

Meptypapn oTolxeiou A (m?) U, W/m?K At Ax U x At,
Toixog Bopivdg 48 2,16 6 622
Toixog avatoAkdg 60 2,16 13 1685
Opogn 180 2,27 7 2860
Adnedo 180 1,0 5 900
Bitpiveq Bopivég 10,5 5,0-2,16=2,84 6 179
Bitpiveq avatohkég 19,5 2,84 13 720
Mépta 5 2,84 13 185
ZUvoho 7151

Katd ouvenelq, o mivakag (3-29) Aappdvel n popen tou mivaka (3-31). H
dlagopd eival pavepr| Kat mMPoPavws Ta TPla HNXavAUaTa Tou eneAéynoav
yla N 6€ppavon enapkouv MAEoV va KAAUOUV AVETA KAl TO WUKTIKO popTio.

Mivakag 3-31: Ta YUKTIKA pOoPTia TOU KATACTHHATOG
Tou oxrparog (3-8), Xwpiq va undpyxel 6eppoudvwon,
META TNV TOMMOBETNON TNG KEPAUOOKETNAG.

MpoéAeuon YuktikoU poptiou | Mapdypapog ds qL ar
Aywylémra 39 7151 0 7151
AkTivoBoAia 3-10 4838 0 4838
Elcaywyr| vwrou aépa 3-12 1344 546 1890
AvBpwrot 3-13 992 1158 2150
dwta 3-15 1287 0 1287
HAekTpoKIVNTAPEG 3-16 1395 0 1395
HAeKTPIKEG OUOKEUEQ 3-17 515 120 635
ZYNOAO 17522 1824 19346
MPOZ ZTPOITYAEYZH 17500 1800 19300

EPQTHZH TIA ZYZHTHZH ZTHN AIOOYZA AIAAZKAAIAZ: >tV npd&n,
Omwg TouAdxLoTo yivetal péxpl oripepa, étav kdrnolog kKAnBei va eykata-
OTAOEL KANUATIONS e QUTOVOUA KALUATIOTIKA, Tinyaivel, BAEMEL TOUG XW-
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POUG Kal Ael TL KAUATLOTIKA Xpeldlovtal oTa YPHYOPa KAl «UE TO HATL».
Mwg a&loloyeite autd Tov TPOTO, cUUPWVA Pe doa pddarte Kal I3lwg e
Ta napadeiypara nou Baciotnkav oto oxripa (3-8); Av eoeiq nnyaivate
o€ KATTOLO XWPO YLa VA TOUG TIPOTEIVETE AUTOVOUA KAIMATIOTIKA pnxavn-
pata, Tt 6a kdvate; Me 11 6a noactav epodlacpévol; Tt Ba poogxate
otnv olkodour); Tt dAA\o Ba pwtouoate ToV IBLOKTATN;

3-21. AmAomoinuévn p€6030G yIa TNV EKTIUNCN TWV WYUKTIKWV
POPTIWV OTIG MEPIMTWOEIS TWV ATTAWV KATOIKIWV KA
diauepIoudTWY.

271G TIPONYOUUEVEG TIAPAYPAPOUG avartuxOnke pia yevikn péBodog uro-
AOYLOUOU, TIoU KAAUTITEL OAEQ TIG TIEPUTTWOELG KTIPlwV Ue eYAAn Beppo-
XwPENTIKOTNTA, énwg eival Ta neplocdtepa eAnvikd ktipla. H mAéov ouvn-
Blopévn nepimtwon, otnv Pdén, elval va TomobeTouvTtal HIKPA autdvoua
KALLATIOTIKA o Katolkiegq (Slauepiopara). Znv mepimtwon autr moAAd
npdyuara otn uéBodo umoAoylopou TIou avartuxtnke prnopoulv va ario-
roinBouv kat va erutaxuvoel onuavtikd n 0An dladikaoia urtohoylopou. Zu-
YKEKPLUEVQ, UrmopoUlv va yivouv ta eENG:

e [a kd&Be dtopo mou pével ato ottt AapBdvovral 70 W aiodntd goptio.

® ‘Otav yivetal KAIPATIONOG HE auTOVOoUa KALLATIOTIKA o€ OAO TO OTIiTL,
AapBdvetal cuvoAikd algbnTtd popTio ard GwTa Kal NAEKTPIKEG OU-
OKeugg (oo pe 500 W, mou polpdletal katd 250 W otnv kouliva, evw
TO UTtOAOLTTO TO BeWPOUUE OUOLOOPPA KATAVEUNUEVO € OAOUG TOUG
XWPEOUG. ZTNV anioroinon autr avaepinkaue Kat otnv napdypaeo
(3-14), oeAida 167 kat otov niivaka (3-25), oeAida 169.

e [vetal pévo uroAoyloudg Tou alodntou gpoptiou, eved To AavBdvov
popTio AauBdvetal {co pe To 15% Tou alodnTou étav n Katoikia Bpi-
OKeTal 0 XaunASd uPdpetpo 1§ 20% dtav eival oe UPSPETPO KovTd
ota 750 m.

Me TIq mapandvw ArAoTooelg, N eMAOYH KATAANAWY KALUATIOTIKWY
pnxavnudtwy yia oritia yivetat oAU mo oUvTtopua.

EPrAZIA: Yroloyiote Ta autévoua KAUATIOTIKA unxavruata rou Xpetdlo-
VTal yla TO OTi{TL 0ag 1 yila To oTiitt kdrolou pilou oag. Na kdvete pwTa
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éva okapipnua tou oritiol oto omnoio Ba onuelwoete dlaoTdoelg dw-
paTiwv, Topteg, apdbupa kAn. Eniong va kdvete kal pia ouvortTikn
Teplypagr] Tou orutiol (av éxel Tapdtoa 1 KEPAPOOKETT, TIWS elval ot
Toixol, av urtdpxel Bepuopdvwon KATL). Av yla KAmolo ototxeio dev el
oaote olyoupol, ridpte TN duouevéotepn Tieplmtwon 1} cUPBoUAeUTE(TE
Tov kaBnyntM cag. Na urtoAoyioete kal To Beppikd Ppoptio Tou orTiol
Kal va eAEYEETE av TA KAUATIOTIKA UNXavhaTa 1ou erAEEaTe yla tnv
YUEN enapkoUv oe LoxU Kal yla tn B€puavon.

3-22. O1 anwAeieg amé Toug agpaywyous

210 oUVOAO TWV QopTiwy, dnwg uroloyiotnkav oTig apaypd@oug mou
nponynénkav, Ba npémnel va npootebouv kal Ta akdAouba:

(a) Ané evallayn 6epUOTNTAG TWV AEPAYWYWV ME TO TTIEPIBAAAOV

Ta @optia mou mpooTiBevial 0To KAIPATIONEVO agpa and TNV evaiayn
BepudTNTAG HECW TNG MOVWONG TWV AEPAYWYWY TIPOCAYWYNQ KAL ETILOTPO-
eng, étav autol di€pxovtatl arnd un KAUATI{OueVOUG Xwpoug, divovtal katd
npoogyylon otov rivaka (3-32). O mivakag autdg éxel ouvtaxBel pe tnv na-
padoxrn 6Tt To Kahokaipt Ba €xoupe At = 22,5°C (dlapopd peTa&u Bepjio-
Kpaoiag meptBANOVTOG Kal Bepokpaciag agpa otoug agpaywyouq) Kat
avtiotoia To xeluwva 45°C.

MNivakag 3-32: AnwAeleq OeppdTNTAG AT TOUG AEPAYWYOUG

Meptypagn uévwong WukTikd poptio W/m? BepuIkd poptio W/m?
deMOTIONTOG 100 200
YahoBappakag 2 cm 35 70
YahoBdppakag 3 cm 25 50
YahoBdppakag 5 cm 15 30

Autd ta poprtia unopel va gtdoouv kat To 20% Tou OAlKoU aigbntou
popTiou TG eykatdotaong. lNa va rneploptotel To MPdcbeTo autd PpopTio,
TO oroio eival €€’ ohokArjpou aloBNTO, Ba MPEMEeL oL agpaywyoi mpooayw-
YNAG Kal EMOTPOoPrq va povwvovtal. Edikdtepa, ol agpaywyol ipooayw-
YNNG KAaTIopévou aépa Ba Tpérel va povavovial e wlaitepn epoviida
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KAl JE IKavoTtoNTIKO TIAX0G MOVWTIKOU UAIKOU, woTe agevog va teplopl-
Cetal To pdobeto PpopTtio, apeTépou, dtav n eykatdoTaon Aettoupyel yia
napoxr YUEng, va anoPeUyeTal 0 OXNUATIONOG CUMMUKVWUATWY (OTAyOVL-
Slwv vepou) oTIg PUXPEQ ETILPAVELIEG TWV AEPAYWYWY TIPOCAYWYNG.

Eﬁ? NMAPAAEIFMA

Na eupebei To MpdobeTo YUKTIKO PopTio aepaywyou, diactdgewyv 60 x 80
cm, e Hévwon and GeANOTIOATO, TIOU JLATPEXEL N KALLATIIOPEVO XWPO OE
urKog 20 m.

2 H emugpdvela tou agpaywyou eivat (0,6 + 0,8) x 2 = 2,8 m. Apan erpdveld
Tou og prjkog 20 m eivat 20 x 2,8 = 56 m?. BAoel Tou mivaka (3-32) éxoupe
anwAeieg 100 W/m2, 3nAadr] cuvoNkég anwAeleg 56 x 100 = 5600 W.

(B) AnwAeleg agpa amé TIG EVWOEIG TWV AEPAYWYWV
OL anwAeleg (dlappogg) kAatiopévou agpa and tnv ENewn oteyavdtn-
TAG TWV AgPAYWYWV aroteAel pia onuavtikr pelwon g IkavotnTag Tng
povAdag Kal EUeca avTILETWTICETAL WG POCOETO YUKTIKS PopPTIiO.

2TIQ TIEPUTTWOELG TIOU Ol agpaywyol dev eival IkavoronTikA oTeyavol,
éxoupe pia anwAela kKApatiopévou agpa and TG ouvdEoelg Twv dlapo-
pwv eubUypauuwy Tepaxiov n tTwv eEaptnudtwy arnd ta onoia anotelei-
Tal 1o dikTUo TWV aepaywywv. Ot anwAeleq AUTEG TOU KAILATIOUEVOU agpa
oe akpaieg meptwoelg urnopel va ptdcouv Kal To 30% NG OVOUACTIKNG
TaPOXNQ TS KAUATIOTIKAG HovAdag. Ze TEPUTTWOELG ETIUEANUEVWY KaTa-
OKEUWY agpaywywV, ol arnwAeleg KALMATIOPEVOU agpa Teplopifovtal oto
5-10% TNG OVOUAOTIKAG TIAPOXNG TNG KAWATIOTIKAG Hovddag, avdloya Kalt
lE TO UAKOG TWV AEPAYWYWV.

Eﬁ? MAPAAEIFMA

2€ KALUATIOTIKY) €YKATAOTAOT), 1] OVOUACTIKY TIAPOXT] TNG KAIUATIOTIKAG O-
vadag eivat 2000 L/s. Av n kataokeur] Tou SIKTUOU agpaywywy eival apketd
oTeyavr, e anwAeleg 7%, va Bpebel n mpayuaTikn mapoxr| KAWATIopEVOU
agpa OToV KAUATICOMEVO XWPO.

2 O anwAeleg KApaTiopévou agpa and TG CUVOETELG TWV agEpaywywv Ba
elvat:
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Qg = 2000 x 7% = 140 L/s
Enopévwg n mpayuatikn mapoxr] TG KAIPMATIOTIKAG povddag Ba sival:
Qrpayu = Qovop — Qur = 2000 — 140 = 1860 L/s

Mpopavwg, uia peiwon g napoxnig KAaATiopévou agpa Katd 7% on-
pabvel kat avdhoyn pelwon g ikavétnTag TNG HovAdag otV AVTLUETWITLON
TWV YUKTIKWOV QopTiwv.

3-23. ArraitoUpevn moooTNTa KAIATICUEVOU agpa yia Tov KAIUATIONG
EVOG XWpPOU

O1 napdyovteg and toug oroloug eEaptdral To 000 TOU KAUATIOUEVOU
aépa yla Tov KAUaTioud evég xwpou eivat:
® To ai0ONTO YUKTIKO popTio o W

* H diapopd Bepuokpaciag LeTalu Tng Beppokpaciag Tou agpa mpo-
oaywyng Kal g Beppokpaciag Tou XWEou Tou KALATICOUE.

H oxéon (3-12), oeAida 160, emAudpuevn wg Tpog Tnv napoxn Q, pag
dlvel pe To Moo Tou anartoUpevou KAUATIONEVOU agpa Tiou anattelTal yia
TOV KALLATIONO eVOG XWPEOU.

Q = qg/Cs x At (3-17)

‘Onou:
Q : O dykog Tou anatoupevou KALLATIOPEVOU agpa ae L/s.
gs : To aloBntd poptio Tou xwpou o W.

Cs : Z106epdg ouvteAeoTng, oL TIEQ Tou omnolou didovtal otov mivaka
(8-22), oeAida 161. Ztnv erupdvela g 6dAacoag €xel TNV TN 1,2 (aé-
pag standard).

At = t, -t, yia 6épuavon kat t, - t1 yia Qogn, onou:

t; : H Bgpuokpacia Tou kApatiopévou agpa mpooaywyng oe °C. MNa
TIPOXELPOUG UTTOAOYIOMOUG UMOPELTE va TO MaipveTe TO Xewva 45°C
Kal To kahokaipt 16°C. Me peyaAUtepn akpiBeta BpiokeTtal and tov Yu-
XPOUETPIKS XApTN.

t, : H Beppokpacia tou kKApatilduevou xwpou oe °C.
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E? MAPAAEIFMA

Na uroAoylotel n anarroUpevn MoodTNTA TOU Agpa yla ToV KALUATIONO
€VOQ XWPOoU 0 oroiog napouatdlel atodntd @optio 18000 W. O kApati(o-
HEVOQ XWPOG €xel Bepokpaaia 27°C kal o pooayduevog agpag 16°C. To
uopEeTpo eival oxedov 0.

2 To At = 27 - 16 = 11°C. Ané ) oxgon (3-17) €xoupe:
Q = 18000/ (1,2x 11) = 1363 L/s.

3-24. O khipariouds ue agpaywyoug’’

210 oxnua (3-8), urtoAoyioaue ta YUKTIKG popTtia ue autévoua KAUQTIOTIKG unxa-
vrjuata. Autn eivat ndvra uia eUkoAn kat olkovoulkny Auon, aAAd dev elvat n kaAu-
tepn. To ueyaAutepo mpdBAnud e eivat ot dev yivetal avavéwon Tou agpa oute
yivetal KArolog EAeyxoG OTn OXETIKY Uypaoia Tou Xwpou. Zuxvad udAlota, Yuetd tnv
rnapauovy pag uEca og XWPOUS e QUTAVOUQA KAUATIOTIKG, yia &va ueydAo Xpovikd
didotnua, votwbouue adabeoia kat BEAoULE va SlakSWouuE T Asttoupyia Tous 1 va
Byouue EEw and tov kKAuati{uevo Xwpo.

Ta npoBAfjuata autd avretwriCovrat dtav undpxet To KATdAAnAo ouotnua ue
AELAYWYOUG, UE EAEYXOUEVN EL0AYWYH VWITOU a&pa KAl eVOEXOUEVWS UE OTOLXEIO
avabépuavong Tou agpa (av Exouue peyalo Aavldavov poptio). Puotka Ba mpéEmnet
va undpxet kat 0 KatdAAnAog autouaTiouds yia Tov EAeyxo g Bepuokpaaciag Kat
NG OXETIKNG uypaoiag. [a Toug autouatiouous Ba avapepbolue apydtepa OTo
avtiotol o kepdAato.

‘Otav undpxet o ouoTnua ue agpaywyougs, ot agpaywyol 6a rnpémnet va eivat duo.
O évag npoodyel aépa O0To XWPEO Kat 0 dAAOG arouakpuvel agpa. Tov TpOro Ast-
Toupylag evog TEToloU oUOTNMATOG ToV avarttu&aue otnv napdypago (2-16), oeAida
75 evw) oTo Ooxriua (2-7) paivetat n apxr e Asttoupyiag Tou.

O agpaywydg rmou arouaxkpuvel aépa Exet ouvrnbws UKPOTEPN Tapoxn anod au-
TOV 1ou mpoodyel, WOTe TO UTGAOUTO TUNLA TOU AEPA va QroUAKPUVETAL UEOW TWV
Xapauddwyv. ‘Etot dev €xouue poptia and eloaywyn vwrou agpa péoa ano Tig Xa-
Pauddeg.

‘Eva tunua tou agpa rou andyetal arnouakpUvETAL KAl aropplrTeTal oTo nept-

11 H didaokaAia ¢ napaypdpou uropel va napaletpOel katd v kpion Tou SI8A0KOVTOG.
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BdAov. O aépag autdég avanAnpwverat ard vwrtd agpa rmou npoodyerat 0To Xwpeo,
onwg paivetat oto oxnua (2-7). O vwndg autog agpag erBapuvel e YUKTIKS pop-
{0 TO XWpO.

H Baokr Aourtdv dtapopd, otav urtoAoyiouue YUKTIKA popTia Kat EXOUUE dIKTUO
agpaywywy, eivat:

® Aev urntdpxouv @optia and tnv €i0050 TOU QEPAa UEOW TWV XAPAUAdWY TwvV
KOUQWUATWV.

® Yridpxouv SUWS WUKTIKG popTia ard tnv eloaywyn vwrou agpa UEow TwV ag-
paywywyv, Ta oroia oxeddv ndvrote eivat ueyaidtepa, and ta PpopTia Twv Xa-
pauddwv.

® Yridpxouv erumAgov anwAeteg arnd Toug agpaywyous.

* Mropel va anatteitat otouxeio avabépuavong, 1dlwg otav dev undpxouv apke-
Td alobntd poptia.

H ué6odog urtoAoytouou Twv YUKTIKWY popTiwv ivat akptBwe n (dta kat toxuouv
6oa avapépbnkav otnv napdypapo (3-12), oeAida 158. Autd rou dtapoporoleital
elvat o Tpdmog urntoAoylouou g moodTNTAG TOU VWIOU agpa rnou avantuxbnke otnv
rnapdypago (3-11B), oeAida 155.

3-25. Mapadeiyuara kKAIHATIOHOU pe aspaywyoug’?

Oa dwoouue dUo napadelyuata UMoAOYIOUWY EYKATAOTACEWY UE agpaywyous. To
MPWTO MAPAdELyUa QVAPEPETAL OTOV UMTOAOYIOUO TwV BEQUIKWY KAl TWV WUKTIKWYV
(POPTIWV TOU KATAOTAATOG TOU OXrUATos (3-8) Otav &xouue avavéwon agpa UEow
agpaywywv. To deUtepo Mapddelyua ouotlaoTiKA aroTEAE! TUVEXELQ TOU MPWTOU Na-
padelyuatog Kal avapEPETal oTov UMOAOYLOUO NG AmaITOUUEVNG MAPOXNS agpa,
AauBdvovtag urt’ dYn Kat TIG arwAELEG TWV AEPLAYWYWV.

MAPAAEITMA 1

O karaotnuatdpxns rmou €XEL TO KATAOTNUA TOU OXNUatog (3-8), To oroio otn ou-
véxela Ba to Bewpouue Bepuouovwugvo, dev IKavorobnke ue ™ AUON Mou Tou
npotelvate ue Ta dU0 autévoua KAATIOTIKA. Artogdotoe Aoutdv, enetdn to Katd-
otnud ToU EXEL QPKETO UWYOG, va KATAOKEUAOEL Weudopopn Kal dIKTUO aspaywywyv
Kouuuévo uéoa otnv Yeudopopr. O anattouuevosg eE0MALIOUOG TOU unxavriuarog 6a

12 H didaokaAia ¢ napaypdpou uropel va napaleipBel katd v kpion tou dIdAoKOVTOG
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TON0BeTNBEl KUPIWG OTO UMAYELo mou eivatl KATw arnd to Katdotnua. H yeudopopr
kateBddet To UYoG Tou XWpPouU Katd 70 cm, dnAadrn) uével kaBapd uwos 3,30 m, ue
70 ortolo o kataotnuatdpxns eivat andAuta ikavortouuévos. Na urntodoyioete to véo
BepUIKO KAl WUKTIKG (pOPTIO TOU XWPEOU.

2 Kat’ apxag apatpeitatr ard tov rivaka (3-11), oeAida 138, to Oeppitkd poptio ard
eloodo vwrtou aépa q = 3024 W. Emiong ta YUKTIKA gpopTtia Ta onola eixaue urtoAo-
yloet ané eloaywyr) vwrou agpa, rou eivat qs = 1344 W kat q, = 546 W, apatpou-
vtat and tov rnivaka (3-28), oeAida 175. H napoxn tou vwriou agpa BAEnouue arod
Tov mivaka (3-21), oeAida 161, 6Tt mpénet va sivat 5 L/s avd m? Tou KataoTtriuarog.
Apa EXouuE:

Q=15x12x5=900L/s

To Bepuikd poptio Tou agpa, and autnv tv napoxrn aépa, BAoel TG oxéonsg
(3-8) 1 g (3-11), oeAida 159 eivat:

gs = 1,2 x 900 x (20-2) = 19440 W

And Tov YUXPOUETPLKG XApTn Bpiokouue Tt av dev kdvouue Uypavon Tou agpa
(epiBdMov 2 °C/50%), Ba kataAr&ouue oTo Xwpo va Exouue ouverikeg 20 °C/15%,
dnAadn uia rmoAu &npn atudopaipa. ‘Eotw Ott BéAouue va aveBACOUUE TN OXETIKN
uypaoia oto 38%. Tote Bpiokouue amnd Tov WuxpoUETPIKO xaptn ot W, = 2,2 g/kg
= 0,0022 kat W; = 5,5 g/kg = 0,0055. Oniéte AW = 0,0055 - 0,0022 = 0,0033. A6
oxéon (3-14) Bplokouue Ot:

q, = 3000 x 900 x 0,0033 = 8910 W
Orndte T0 OUVOAIKO BEPULKO POPTIO dlAUOPPUWVETAL OTwG OTOV rivaka (3-33).
Ta Yuktika @optia, Bdoet Twv oxéocwv (3-11) kat (3-14), yia aépa reptiBdAro-

vtog 35 "C/35% kat xwpou 27 °C/50% (sixaue urtoAoyioet, otnv napdypago 3-12, 6t
AW = 0,0013), eivat:

Mivakag 3-33: Ta BgpuIkd popTia TOU KATAOTHUATOG TOU OXHUATOG (3-6), ue
O6epuoudvwon Kai ue diKTUO agpaywywv

Mpogéheuon Bepuikou poptiou | Mapdypapog ds qL ar
Aywydtnta 3-7 12044 0 12044
Eloaywyn vwrou agpa 3-6 19440 0 19440
“Yypavon aépa 3-12(B) 0 8910 8910
ZYNOAO 31484 8910 40394
MNPOZX ZTPOITYAEYZH 31500 8900 40400
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gs = 1,2x 900 x (35-27) = 8640 W
q, = 3000 x 900 x 0,0013 = 3510 W
Ondte T0 YUKTIKS pOopTio dlauoppuwveTal Onws aivetatl otov rivaka (3-34).

Mivakag 3-34: Ta YUKTIKG pOPTIa TOU KATAOTHUATOSG TOU OXAMATOG (3-8),
ue Bgpuoudvwon kai SIKTUO aEpaywywv

MpoéAeuon YukTikoU goptiou | Mapdypapog ds qu ar
Aywydtnra 39 3069 0 3069
AktivoBoAia 3-10 4015 0 4015

Elcaywyr| vwrou aépa 3-25 8640 3510 12150
Avbpwriot 3-13 992 1158 2150

dwta 3-15 1287 0 1287
HAekTpoKIVNTAPEG 3-16 1395 0 1395
HAekTPIKEG OUOKEUEQ 3-17 515 120 635

ZYNOAO 19913 4788 24701

MPOZ ZTPOITYAEYZH 20000 4800 24800

E‘im MAPAAEITMA 2

2710V KAATI{OMEVO XWPO TOU oxXNuatog (3-8), Ta Bepuikd kat ta YUKTiKA popTtia
urtoAoyiotnkav otoug rivakes (3-33) kat (3-34). Na Bpebel To mood Tou anattouue-
VOU KAUQTIOUEVOU agpa yia ToV KAUQTIOUOG TOU XWPEOU, N TOgOTNTA TOU aépa avaku-
kAogoplag kabwg kat nn moodtnTa rou 6a npénet va andyet 0 agpaywyog EMoTPo-
@ng. Na yivouv nmpwta ot urtoAoytouol Baoet Tou YUKTIKOU popTiou Kat UETd va yivel
EAeyxog Bdoet Tou Beputkou poptiou. ErunAéov didovrat:

® H kAatiotikr) povdda 6a eivat oto undyelo kat 6a tpopodoteital e KpUo
vepd arnod évav Yuktn Kat e {eoto vepo amo gva AéBnta.

e O agpaywyog eivat diatoung 50 x 80 cm, Bepuouovwuévos ue valoBdupBaxka
TTAX0UG 2 cm KAt TO TUNUA TOU TToU givat eKTOG TOU KAyaTi{Ouevou Xwpou givat
6,5m.

° AnwAeleg agpa tou agpaywyou, Adyw dtapuywv, givat 7%.

2 lNa agpaywyd urkoug 6,5 m, datourig 0,5 x 0,8 Exouue erupadvela 6,5 x 2 x (0,5 + 0,8)
= 16,9 m?. Ané tov nivaka (3-32) &xouue anweies 35 W/m? ondte ot anwieieg tou
agpaywyou givat 16,9 x 35 = 592 W = 600 W. To atobntd Yuktiké popTtio, fdoet Tou
rivaka (3-34), eivat 20000 W, ortdte Adyw dtapuywv agpa Exouue anwieteg 20000 x 7%
= 1400 W. ZuvoAikd dnAadn oe alobnto goptio, Exouue 1400 + 600 = 2000 W anw-
Aeteg agpaywywv. Tig anwleeg oe Aavbdvov popTio TG ayvooue (eivat MOAU UKPES).
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Katd ouvérnela 1o atobntd YUKTIKG ¢popTio mpokUnTel s = 20000 + 2000 =
22000 W kat avtiotoixa 10 OAKO qr = 24800 + 2000 = 26800 W. O ouvteAeoTtnig
SHF = 22000 / 26800 = 0,821. Xapdooouue tnv eubeia Tou SHF otov YuxpOoUETPIKO
Xdptn kat Bewpwvtag BF = 0,2 Bpiokouue Ot n Bepuokpacia eE650u Tou agpa eivat
16,5°C.

Epapudlovtag ) oxéon (3-17), oeAida 183, Exouue:

Q = 22000/ 1,2 x (27-16,5) = 1746 LJs = 1750 L/s

Tnv napoxrj tou agpa uropouue va t BPouue kat ouupwva ue doa udbaue otnv
YuxpoueTpia. Suykekpuéva §xoue v, = 0,833 milkg, h, = 56 kJ/kg, h, = 43 kJ/kg
katAh = 56 - 43 = 13 kJ/kg. Ondte n napoxn udfag w = q7/Ah = 26800 / 13 = 2061
g/s. H napoxr aépa rmpokurrel:

Q=wxv,=2061x0,833 =1717L/s

lMpopavwg o TPOMoG UECW TOU WUXPOUETPIKOU XApTn &ival o owotog, aAAd n
dlapopd npokunTel aueAnTéa. Q¢ ek TOUTOU &lval mPOTOTEPO va BPIOKETE TNV Na-
poxn aépa Bdoet g oxéong (3-16).

AauBdvouue napoxr aépa 1800 L/s. Ertedn eixaue Bpet étt arattouvvrat 900 Us
vwitog agpag, arrouévouv 900 L/s rou Ba npoépxetal ard tov aépa avakukAoQpo-
plag. KaAutepog urntoAoytoudq umopel va yivet Bdoet g Yuxpouetpiag, onws ava-
nituooetal otnv napdypeago (2-16), oeAida 75.

Ag eAéyEoupe TV endpkela g ev Adyw povadag oe Bépuavaon. H rapoxn agpa
elvat mAéov dedouévn, 1800 L/s. H Bepuokpaaia tou xwpou eivat 20°C. To Bgputko
popTio TOU XWpPOoU elvat 40400 W.

Ot anwAgleg Twv agpaywywv and aywyudtnta npokuntouv 16,9 x 70 = 1183W
= 1200 W kat aré dapuyég agpa 7% x 40400 = 2828 W = 2800 W, dnAadn dbpot-
oua 4000 W. To ouvoAikd goptio eivar 40400 + 4000 = 44400 W.

A6 tn oxéon (3-16) ExOULE:
1800 = 44400/ 1,2 X (t, - 20) = 2160 (t; - 20) = 44400 =
t1 = 40,6 oC

H 6epuokpacia g evepyou empaveiag Tou otoixeiou yia BF = 0,2, mpoKUITeL,

Bdoet ng oxéong (2-4):
ts = 40,6 + 0,2 x (40,6 - 20) = 44,7°C

lMpopavwg n Bepuokpacia autn dev anoteAel mpdBAnua ya éva AéBnta rnou
uropel va mapdyet dvera vepd akdun kat 90°C. H eykatdotaon dnAadn eivar oe
B6€on va avtiueTwrioet dveta ta Beputkd poptia.

H erntiluon uropel va yivetl kat BAoet TG YuxpoueTpias katd Tov TPAro rnou ava-
nituooetatl 0to kepdAato 2-19, oeAida 83.
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190 ErKATASTAZEIZ KAIMATIZMOY I

Aev Ba andyouue 6An v ev Adyw rnoodtnta twv 1800 m® tou agpa and To xwpeo,
enewdn o’ autn tnv nepintwon 6a éxouue eloaywyr Bepuou agpa and to nepBaiiov,
riou tnv eixaue urtoAoyioet o€ 140 L/s. a v eEoudetépwon autng v rmoodtntag
ag rdpouue 200 L/s aépa emotpopric Atydtepo, ondte OToV agpAywyod EMOTOOPHS
6a &xouue rnapoxr aépa 1600 L/s. EE autwv ridAy, ta 900 L/s 6a xpnoiuortombouv,
w¢ agpag avakukAopopiag, onwg uroAoyioaue mMEONYoUUEvwWS, VW Ta umdAorma
700 L/s 6a amoppipBouyv, uéow agpaywyou, oTo mepifdiiov.

3-26. Ti 6a npémel va mMPooExoule OTav o KAIUATIOUOG yiveTal ue
agpaywyoug’®

O kAatiouds ue agpaywyous dev eivat amAr unébeon kat 6a mpérnet va eivat moAu
TPOOEKTIKOG QUTOG ITou Ba Tov epapuUOoEL. 2T OUuvEXela, Ba 0ag dWoouuE UEPIKA
Baoika onueia rou Ba rpénet va Exete urt’ dYn oag.

(a) Mpoooxr oTnv anwAeia evépyeiag, eival moAuTiun!

Mpénet va eicaote @etdwAol 0TV moodTnTa TOU AropPLUTTOUEVOU agPQ, yiati uadi e
autdv anoppintetal kat noAdtiun evépyela. ‘Eva uépog e anopputduevns YuEng
(1 B€pUQVONG TO XEWWVQ) TTIOU MEPLEXETAL OTOV AMOPPITTOUEVO AEPQA, OE MO00OTO
repirtou 50%, uropei va avaktdrat. 1’ autd 1o okord anaiteltat 0 kKatdAnAog e&o-
nAlouog tov oroio Ba tov douue apyotepa. 2to napddelyua 2 e nponyouuevns
napaypdeou, arnoppintouue 700 L/s oto nepBdAAov Kat n moodtnTa evEpyeLag rnou
6a uropel va avaktnBel katd to kaAokaipt Baoet g oxéong (3-11), oeAida 163, 6a
elvat:

gs =[1,2x700x (35 - 27)] x 0,5 = 3360 W = 3400 W
Avtiotoia To xewuwva ba givat:
Gs = [1,2Xx 700X (20 - 2)] x 0,5 = 7560 W = 7500 W

Mpopavweg mpdkettat yia pia urtoAoyiown otkovoula ¢ td€ewg tou 3400 /
26800 = 13% 10 KaAokaipt kat 7500 | 44400 = 17 % TO XeWwva.

la toug e&otkovountég evépyelag Kal yla 1a oUCTHUATA MOoU TOUG XPIOYLOOL-
ouv Ba avapepBouue AEMTOUEPEDTEPA OE EMOUEVO KEPAAQLO.

13 H ddaokalia tng napaypdeou uropel va napalepBel katd v kpion tou di3A0KoVTOogG.
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(B) O atuoopaipik6g aépag mepIExel MOAAR uypacia

AnotéAeoua g uypaoiag Tou atuoopaipkoU agpa eivat va gxouue ueydia Aav-
6dvovra poprtia kat o ouvteAeoti¢c SHF va AauBdvetl uikpdtepes Twés. I’ autd ba
MPEneL mdvra, UETA TOV UMTOAOYIOUO TWV POPTiwY, va eAEyxouue rola givat n Bepo-
Kpaola ts TNG evepyou erpavelas Tou oToLxeiou.

210 napddetyud uag, n 6epuokpacia e evepyou erupaveiag, oto oxniua 3-13,
MPOEKUYE O€ TOAU KaAS onueio (14 °C). Mpopaviig n KAatiotikr povdda eivat ka-
Taokeudowun e autd Ta otoixela kat dev anatteitat otoixelo avabépuavong. Av dev
MOOEKUMTE O€ IKAVOTTOUNTIKO onuelo, 6a Enperne va UroAoy(OouuEe TO analTOUUEVO
otowxeio avabépuavong, BAoet Twv avagepduevwy oTnv NApdypapo (2-12), oeAida
66.

2touxelo avabépuavong unevbuuiCouue Ot xpetdletatr otav n eubeia tou SHR
Oev TEUVEL TNV KQUITUAN KOPETUOU OTOV YUXPOUETPIKO XAPTN 1} TNV TEUVEL KATW ard
™ uéon Bepuokpaocia vepou. Ma va ouuPel autd npolndbeon eivatl va EXouue Ue-
ydAo AavBdvov poptio, mou uropel va cuuBel uoévo dtav EXoUuE El0Aywyr vwrou
agpa ue agpaywyous. Otav KAvouue KAQTIONO evOG XWPOU XwPIG vwrtd agpa
(r.X. M€ auTOvoua KAIUQTIOTIKA), artokAgleTal va npokUwouv avdykes avabéouav-
ong Tou agpa.

(y) ‘Eva Téxvaoua dtav amaiteital oToixeio avabépuavong

To otoixeio avabépuavong, rmou idaue otnv napdypapo (2-13), g oeAidag 66, dev
elvat mapd éva npoobeTo WUKTIKO POPTIO, IOU TO dNULOUPYOULE YIA va EXOUUE TN
Aettoupyia G KM ekel mou tn B€Aouue.

Mropouue Suws va dnULOUPYrIOOULE QUTO TO MPOCTOETO WUKTIKO popTio £pap-
udlovtag Alydtepo KaAr Beppoudvwon oTov agpaywyo, r.x. UE TO va KAVOUUE UOVW-
on ue peAoroATd. ‘Etot, av r.x. 0 agpaywyog diEpxetal anod &va un Oepuatvouevo
untiéyeto, Ba yivetat n avabépuavon Ue t BepuUdTNTA TOU UMTOYEIOU UETW TNG KAKNG
UOVWONG TWV AEPAywywv v To Untdyeto Ba dLabETel ue autd Tov TPOTO Eva KAMOLo
eniredo kKAatouou.

Me to mapandvw téxvaoua to KOoToG NG KAIUQTIOTIKNG UovAadag Ba UElwOEL,
aAd, To KUplOTEPO, Ba £E0IKOVOUIOOUNE Kal 6a a&iomoIfoOoUNE EVEPyEIa TTOU
aMwg Ba ™ xdvaue kat 6a Eueve ava&lortointn.
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) - MEPIAHWH - ANAKE®ANAIQSH

® Ta popTia eivat dUo edwv: Ta Beppikd TO XELHMWVA KAl TA YUKTIKA TO

kahokaipt. Ta gpopTtia ta petpdue oe W.

To kdBe kTiplo €xel pia 1WBlaitepn Bepkr) CUUTEPLPOPA TTOU OPEIAETAL
oTnV napouacia Twv gopTiwv, atn BepuoxweNTIKOTNTA TOu, OTN BPa-
dutnTa pe Tnv omnoia YeTagépetal ) BepudTNTA HECW TWV BEPUIKWY
OTOolXE(WV KAl OTO PETAXPOVIOUS TWV POPTIWV.

Oepukd popTia ovopdloupe Ta TIO0d TNG BepPATNTAG TIOU XAvovTal
ard Tov KAPATI{OPEVO XWPO OTnN ovAda Tou XPAvou.

Ta Beppikd poptia eival dUo eldwv: ekeiva Tou opeilovtal otV ayw-
YIMOTNTA TWV UAIKWY Kal ekelva Tou ripogpxovtal and tnv elcodo Yu-
xpoU aépa (and Tig Xapauddeg Twv avolyudtwy 1} HEow agpaywyou).
‘Otav €xoupe Kat Uypavon Tou agpa, EXOUUE ETUMAEOV POPTIA YIa TNV
€EdTion Tou vepou, Ta oroia eivat Aavedvovta.

Ma ™ pelwon Twv Bepuikwv popTiwy and aywyludtnta, TonobeTou-
HE OTIG ETPAVELEG TIOU TIEPIKAEIOUV TO BEPUAVOLIEVO XWPO HOVWTIKA
UAIKAL.

To uYPOPETPO €xel EYAAN onuacia OTov UTTOAOYIOUOS TWV BEPUIKWY
KAl TWV PUKTIKWV PopTiwv, emetdr] aAAlEL N TIUKVOTNTA TOU agpa.

Wuktikd poptia ovopdloupe ta mood Tng Beppdtntag rou npootibe-
VTAl OTOV KAIHATICOMEVO (PUXOUEVO) XWPEO OTN HovAda Tou Xpovou.

OLmny€q WUKTIKWV popTiwv prnopel va Bpiokovtal €Ew and tov kAa-
TI(OUEVO XWPO 1) HECA O AUTOV.

EEwteplkég TNyEQ WUKTIKWY Poptiwv elval autég mou ogeilovtal
OTnNV aywyloTnNTa TWV UNKWV TIoU TIEPIKAEIOUV TOV KALMATI(OUEVO
XWpPOo, oTnv aktivoBolia kal otnv eicodo eEwteplkoU agpa (Tpia eidn
QopTiwV).

OL eowTEPIKEG TINYEG YUKTIKWV PopTiwy eival ol dvBpwrtol iou {ouv
Kal epydalovTal oTov KAUATIIOUEVO XWPEO, TA PWTA, Ol NAEKTPOKIVNTY-
PEG ToU AetToupyoUV OTO XWPEO Kal Ol NAEKTPIKEG CUOKEUEG (TEoaepa
e(dn popTiwv).
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® Aré TIg aparndvew TNyES PUKTIKWY QopTiwy, T YUKTIKA popTia and
aywydédtnTa, akTivoBoAia, pwTta Kal NAeKTPOKIVNTAPES elval €€ oho-
kAfjpou alobntd Qoptia.

® O eEwTeplkdg agpag, ol dvBpwrtol Kal TTOANEG amd TIG NAEKTPLIKESQ OU-
okeugég divouv alobnTd kat Aavedvovta gopTia.

® To 1Mogd TOU KAATIOUEVOU €A TIOU amnatTeiral yia Tov KAUATIONO
evog xwpou (Bépuavon 1 YPun), eEaptdral and To peyebog Tou al-
o6ntoU YukTikoU poptiou kal arnd tn dlapopd Beppokpaciag, HeTAEU
g Bepuokpaciag Tou XwWPou Kal Tng Bepuokpaaciag Tou npooayod-
Hevou agpa.

® ‘Otav undpyouv agpaywyol, Urtdpxouv Kal eTMAEOV amnwAeleg amnod
AywyoTNTA HECW NG MOVWONG TWV AEQAYWYWVY Kal and dlapuyEg
aépa.
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10.

11.

12.

ErKATASTAZEIZ KAIMATIZMOY I

EPQTHZEIZ

T elval Bepuikd popTia kal Tt YukTikA @opTtia; Moleg eival ol povddeg
HéTpnoT|g Toug ota dLdpopa CUOTAHATA HOVASWY KAl TIOLEG OL OXEOELG
METATPOTING;

Tu eival n evepydg BepuoxweNnTIKOTNTA KOG KATAOKEUNG KAl TIWG ETE-
vepyel otn Bepuik cupneplpopd tou Ktipiou; MNdoeg popég eivat pe-
YOoAUTePN arnd TNV evEpyela TIou Xpelddetal yia va Bepuaveel to KTiplo
yla pia wpa;

H Bepudmra petagépetal apyd fj Ypriyopd HECW TwV SOIKWY OTOLXE
wv; Awate éva apddelyua.

Ti eival 0 HETAXPOVIOUOG TWV POPTIWVY;

‘Otav avoiyete 10 Xeluwva ta napdbupa yia va agplotel To oriTL, kat
KaTom Ta KAeivete, mapatnpeite 01t 0 Yuxpog agpag {eotaivetal oxe-
O6v auéowg, akdun kat étav dev Aettoupyel To ouotnua B€puavong.
Mou opeiletal TO Pavopevo;

Mwg urnopoUlpe va MEPLOPICOUE TIG ATIWAELEG BepudTNTAG aMd aywyl-
poéTnTQ;

Mwg emnevepyel N KEPAPOOKETY] OTNV QVTIUETWITION TWV BEPUIKWY Kal
TWV YUKTIKWOV papTiwy;

Mag ouppépel To Tidxog Tou BeppopovwTikoU UAIKoU va eival To duva-
TOV HeYAAUTEPO; AITIOAOYNOTE TNV andvtnaor| oag.

Mati Katd Tov UTTOAOYIONO TWV BEPUIKWV ATIWAELWY TIPETEL va YVwI-
Coupue TNV Teploxn mou Ppioketal To Bepuavouevo Ktiplo; Xpeldletal
akoéun va yvwpiloupe av eival péoa otnv oA 1 €Ew, 1§ av elval oe
npooTtateupévn and avéoug TiepLoxr;

Ané moloug napdyovreg eEaptdral To PEYeB0g TWV arnwAelWYV BepUo-
™rag and aywydtnTa;

T elval o standard aépag kat Tola Ta XapaKINELOTIKA TOU; & TL Jag
BonBdel dtav epyalduacte pe standard agpaq;

lMarti mpénel va yvwpifoupe 1o UPOUETPO TOU elval To KTiplo yla Tto
oroio unoAoyiloupe ta PopTia;
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AvapépeTe TIQ KUPLEG TINYEQ WUKTIKWY POPTIWV (EEWTEPIKWY KAl ECWTE-
PLIKWV) KAL TO £(00G TWV YUKTIKWV POPTiwV TIou divouv (atgbntd, Aaved-
vov 1 Kat Ta dUo);

Ané moloug napdyovreg eEaptdral To PEYeB0g TWV amnwAELWY Bgpuo-
NTag ASyw el0pong Yuxpou agpa mePLBAANOVTOG;

Tielval ot ouvteAeotég CLTD kat GLF (rou Toug cupBoAicape yla eUKo-
Na pe At kat qg). Mg Toug Bpiokoupe; Mool gival ot Mapdyovteg 1oy
KaBopiCouv TN TN TOUG;

2e mola katnyopia undyetat and nAeupdq SuoKoAag anmaywynq g
BepudTnNTag €va 0poPodlaUéplopa O Hia povokatolkia mavraxdbev
e\elBepn, dtav kAatiotouv dAot oL xwpot; loxlel To (Blo av yivel kAL-
MaTIONOG pHovo og éva amnd Ta SwHATIA TNG;

Ané noloug napdyovteg e€apTdral To HEYEBOG TWV YUKTIKWV POoPTiwY
and aktvoBoAia; MNwg propoupe va meplopicoupe Ta YukTikd popTia
ard akTvoBoAia;

Mwg dikalohoyeital n MPooONKN PUKTIKWV popTiwv and akTivoBoiia
oe Bopela uahootdola (tlapapieg), Ta onoia Toté dev TA «BAEMEL» O
ALog.

Moot eivat ol TuToL Ttou divouv To alodNTd Kal To Aavedvov gopTio and
vord aépa; Na dWOoeTe TN YEVIKY| HOP®PT] KAl va ouvTAgeTe Tov Tivaka
HE TIG TYUEQ TWV CUVTEAEOTWV O€ dlAPopa UPSUETPA.

Ti oupniepdoparta ByAalete av CUYKPIVETE TA AMOTEAEOUATA UTIOAOYL-
opoU aoBntou kat Aavedvovtog goptiou and vwrnd aépa, Tou TPo-
KUTTTOUV amnd Tov YPUXPOUETPIKS XAPTN e AUTA ToU TIPOKUTTTOUV arnd
Toug Tapandvw TUToug;

Anoé noloug apdyovieg eEaptdral To HEYEDOG TwV WUKTIKWV POoPTIwV
arnd v napoucia avepwTwv otov KAUATI(OUEVO XWEO;

Mati éxoupe YUKTIKA QopTia amd ewTta, NAEKTPOKLVNTIPES Kal NAe-
KTPIkEG oUOKeUEG; O petayxpoviopdg mapouctddetal Kal o’ autd Ta
@optia f 6a npénel va AapBAavoupe Tn HEYLOTN duvatr] CUVOALKN TN
Toug;

Mwg exTioUpe TO GUVOAKS WUKTIKS PoPTIO piag NAEKTPIKAG CUOKEUNG
rou dev avaypd@eTal n L.oxUg TNG o€ THVAKEG;
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24.

25.

26.

27.

28.
29.

30.

31.

ErKATASTAZEIZ KAIMATIZMOY I

AvapEépeTe WG PropoUe, He pia arhomonuévn uébodo uroAoyiopou,
VA EKTIU)OOULE TA PUKTIKA PopTia oUVNOIOUEVWY KATOLKLWY.

Marti mpémnel va povwvovtal ol agpaywyol (mpooaywynig Kal eMoTpo-
P1Q) Tou Tepvouv and xwpoug mou dev KAluatiCovral;

Mwg unopeite va unoAoyioete TNV anaitoUuevn MoodTNTA KAILATIOUE-
Vou agpa;

Metd Ttov UMOAOYIOUD TWV WUKTIKWY QOPTIWV Kal TNV eUPEDH TOU OUVTEAEOTH
SHR, o¢€ éva SIKTUO KAUATIOUOU UE AEPAYWYOUS, TPOKUITTEL TAVTOTE KATAOKEU-
down kAwatiotikn povdda; Mwe uropel auto va eAeyxBel kat av undpxet mpo-
BAnua nwe To avtiueTwrtiCouuE;

2€ MOLEG TEPUTTWOELG anatteltal otoieio avabépuavong Tou agpa;

Tt elvat KaAUTePO, va EXOUUE TOTIKEG KAATIOTIKEG UOVADES 1} éva SIKTUO UE
agpaywyous; AvapEPETE TA MAEOVEKTIUATA KAl TA UEIOVEKTIUATA.

AvaQépeTe TPOITOUG LUE TOUG OMTOIOUG UTTOPEITE va KAVETE EEOIKOVOUNON EVEQYEL-
ag ue éva ouotnua e agpaywyoug.

lati étav o kKAatiouog yivetat e agpaywyoug, uropel va undp&et npopAnua
éoov apopd 1N BE0N rou MPOKUMTEL TO onueio ty (Bepuokpacia evepyou erpa-
velag) evw 6tav o kKAuatiouds yivetat ue autévoua KAatioTikd, dev ugplotartat
rnapduoto npopAnua;
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AZKHZEIZ

Na Bpebouv Ta Bepuikd kat PUKTIKA @opTia and aywyydtnta, av ot
dlaotdoelg eEwteptkoU Tolxou e pévwon 5 cm eivat 20 x 3 m. Zuvrieng
Bepuokpaaia mepBAAovTOC: To KaAokaipt 35°C kat To xeywva 2°C.
Suvreng Bepuokpacia Xwpwv To Kahokaipt 27°C kal To Xeluwva 20°C.
O npooavatoAiopdg eivat NOTIOg Kal 0 XWPog eVIACOETAL OTNV KATNYO-
pla «B» (anoBdAAetal dUokoAa n BepudTnTa).

Na Bpebouv ta Beppikd Kat PUKTIKA popTia and aywyudtnta piag opo-
PG Me povwaon 5 cm daotdoewv 20 x 12 m. Zuvidng Beppokpacia
neptBAAAOVTOG: To kahokaipt 38°C kat To Xewuwva 0°C. Zuvréng Bep-
Hokpaoia Xwpwv To kahokaipt 27°C kat 1o xelpwva 20°C. Mwg yeta-
BAaM\ovtal Ta ev AOyw Poptia av toroBetnbel kepauookemnr; O XxwWPoQg
evtdooetal oTnVv Katnyopia «A» (rou armoBANAeTal eUkoAa N BepudTN-
TQ).

Na uroAoyloToUv Ta YPUKTIKA popTia and aktivoBoAia oe ualootdolo
Tou elval KaTaokeuaopEévo and anopPoPnTIkoUg UANOTIVAKEG, TIAXOUG
5 mm kat dtaotdoewv 15 x 2,20 m, av ot ualoTtivakeg KAAUTTTOUV ovo
TO 85% NG oAknig empdvelag. O mpooavatoAlopdg eival Bopelodu-
TIKOG KAL O XWPOG EVTACOETAL OTNV KATNyopia «A» (Ttou amoBAA\eTal
gUKoAa n BepudTnTa). H Bepuokpacia Twv xwpwv sivat 26°C kat Tou
niepB&\ovtog 37°C.

. 2e kK\ipatigdpevo kardotnpa dtaotdoswy 10 x 12 x 2,5 m, divovral Ta

akohouBa ototxela:

® OWTIONOG: 40 Aaurrpeg ¢pBopiou Twv 36 W Tou Asttoupyouv 12
WPEG NUEPNTIWG

® Epyaldpuevol (undAAnAol) 5 kat meAdreg 15 dropa.

Na urtohoylotoUv Ta YUKTIKA gpopTia (aiobntd kat Aavedvovta) amnd Tig

napandvw nnyeg, Kabwg Kat arnd Tov avaykaio ppEoko agpa yla Toug
avbpwroug ou Bpiokovtal cuvrBwg oTo XWEO.

. 2ag {ntdve va BAAeTe éva AUTOVOUO KALLATIOTIKG pnxdvnua oe éva
UTvodWHATLO 01O dlapéplopa piag rmoAukatolkiag. To dwudTio €xet dla-
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otdoelg 3,20 x 4,50 kat eival ywviakd. O pikpdTtepog Toixog eival voTiog
kat €xel éva napdbupo ue uaAortivaka SirmAé 1,30 x 1,30 m kat o dAAog
elval dutikdg, pe uraikovobupa pe dimhoug uaAorivakeg 1,30 x 2,10
kal oklaléuevog pe tévreg. Méoa oto dWUATIO HEVOUV TO TIOAU 2 dro-
pa. To onit elval BeppopovwPEvo oUUPWVA Le TOV LoXUOoVTA KAVOVIOUO
Beppopovwong. Mavw kat kKAtw undpxouv PN KApaTGépeva dlapepi-
opata. Tu KAaTIoTIKG Ba BdAete; Ta dtabgoua peyeon eivat 2,7 - 3,6 -
5,5 - 7,4 KW. To dlauépiopa Bpioketal otn Ocoocarovikn'* oe mpodoTio
XWPIG TUKVY] avolkoddunon. H Bepokpaacia oto Xwpeo va Aneeel 27°C
Ka Tou TiepIBaMovTog 38°C. Ta xpwuaTa TNg olkodoung eival okoupa.

I Y
i , :
Wog xwpou MOPTA
1 —1€
s gl
£]2 i[m"
o< 2 &
B3 —| o
JE 15
1,30 x 1,30 E
Y |
3,20 m N

ZxApa 3-14: H kdroyn Tou XWpou Twv AoKNoEwV 5 Kat 6.

6. O 1BloKTATNG Tou apandvw dlapepiopatoq oag {iTnoe va KaAUTTETAL
MApwg To dWUATIO Kal og BEppavon, akdun kat étav dev Beppaivovtal
Ol UTIOAOLTTOL XWPEOL TNG TIOAUKATOIKIAG. APKEL TO KAIUATIOTIKG UnyAvnua
Tou SlaAEEarte 1) Ba XpelaoTeite peyaAUtepo; Ta napandvw peyeon aro-
didouv avtiotoixa oe B€ppavon 3,0 - 4,0 - 6,1 - 8,1 kW. H ermbupuntn Bgp-
HOKPOOIa 0TO £0WTEPIKS TOU XWpou eival 20°C Kat Tou MEPIBAANOVTOG

14 O kabnynq prnopel va opioel wg méAn autriv ou BpiokeTal To oxoAeio.
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va eriAeyel and e0dg. MNa wta kal cuokeugg dextelte popTio 50 W.

7. Zag {ntdve va BAAeTe €va aUTOVOUO KALLATIOTIKG Og €va UnvodwudTLO
oe oaAovi dlapepiouatog mou eival otov TeAeutaio 6poPo uiag oAu-
katolkiag. To oaAdvi €xel dlaotdoelg 5,0 x 5,50 kat pévo n pia meupd
TAdToug 5,0 m, e voTloavatoAlkd TIPocavaTtoMopd, BAEMEL 08 UMTAAKO-
VL, eVW ol AAAEG ETIIKOIVWVOUV e U KAaTI(OEVOUG XWPOoUG. YTIApXEl
OIMAY] uraAkovéBupa pe duo dimAoug ualortivakeg, o kabévag 1,20 x
2,10 kat okiadpevn pe Tévteq. Méoa oto ogaldvi pévouv ouvibwg 5
dtopa. To omitt eival Beppopovwpévo oUupwva e Tov LoXUovTa Kavo-
viopd Beppopdvwong. Katw amnd 1o Jlapéplopa undpyxouv un KAa-
TI(Opeva dapepiopara. T KAPATIOTIKG 1§ KAWATIOTIKA Ba BdAeTe; Ta
dlabgotua peyedn eivat 2,7 - 3,6 - 5,5 - 7,4 kW. To dlap€plopa Bpioketat
otV ABAva'® oe KevTpikr) MEPLOXT, AAA 0g TTIOAU PNAY| TOAUKATOLKIA.
H Bepuokpacia Tou xwpou kat n Bepupokpaaia mepIBAAOVTOG va eTIAE-
youv amé £0dq. Ta xpwpata g oikodoung eival avolxtdxpwpa. MNa ta
PWTA Kal TIG OUOKEUEG dextelte popTio 150 W.

50m
- o MraAkévt
1,20 1,20
“Yyog 2,10 i
ZAAONI
“Yyog ~2,80 m £
Mpog | | | | Mpog &
kouCiva dwudTLo
~f— —
Y
——

ﬂ EIS0AOX
AIAMEPIZMATOS

IxApa 3-15: H kdroyn Tou XWpou Twv AoKNoEwV 7 Kat 8.

15 O kabnyntq propel va opioel wg méAn autriv rou Bpioketal To oxoAe(o.
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8.

10.

O 1BloKkTMTNG Tou Mapandvw dlauepioparog ocag {Atnoe va KAAUTTTeTal
TAPWG TO 0ahdvL kal oe Bépuavarn, akoun étav dev Beppaivovtal ot
urtdéAolrol Xwpol g ToAukatolkiag. Apkouv og loxU Ta pnxavriuata
Tou dlaAéEate 1} Ba Xpelaoteite peyalltepa; Ta napandvw HeyEOn
arodidouv avtiototxa oe 6€puavon 3,0 - 4,0 - 6,1 - 8kW. H Beppokpa-
ola xwpou kat Beppokpacia mepIPBAAOVTOG va emiheyouv anod £0dq.

Na urtohoylotel To YPUKTIKO Kal To Beplikd goptio Tou mpoaotiBetal
otov KAlATIopEvo agpa Tou dlappéel évav agpaywyod Tou diépxetal
ard €va pn kKAatigopevo xwpo. Mrkog agpaywyou 25 m, dlatopr 50 x
80 cm, pévwon uaAoBdauBaka rdxoug 3 cm.

To oAk PUKTIKS popTio 0’ évav KAUATIOUEVO XWPO UTIOAOYI(OTNKE OE
12,5 kW. Na Bpebel n anartolpevn nmoodtnta KALATIONEVOU agpa e
L/s, av To AavBdvov YUKTIKS popTio avépxeTal oto 20% Tou oAlkoU Yu-
KTIKoU popTtiou. H Beppokpacia Tou agpa mou nmpoodyetal 0To XWPO
eivat 16°C. H Bgppokpacia Tou xwpou eivat 26°C.



AEPATQIOI

BAZIKEZ APXEZ POHZ TOY AEPA IZTOYL AEPAIQIoyxr
LTOIXEIA KATAZKEYHZ AIKTYOY AEPAIQIrQN

ME©OAOI YITOAOTIZMOY TQON AIAZTAZEQN TQN
AEPATQIrON

ME©OAOZ THZ ENIAIAX NTQXHZ MIEZHZ
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v 4

<MBIQKOMENO] sTOXOI

\

Na pdBouv ot HaBNTEG Ta OTOLXEIO KATAOKEUNG VoG agpaywyou.

N

Na didaxbouv Baolkég apx€g TnNg PONG TOU aépa oe aepaywyouq.

‘/ Na aoknBouv atov TpOMo UTtoAoYLoHOU TwV dlaoTACEWY TWV Aepayw-
YWV e T BoriBela Twv dlaypaudTwy.

4-1. Tlevika

Ma va k\patiotel €vag xwpog, 6a mpEMeL va Tov TPOPOSOTHOOULE e TN
owoTh MoodTnTa KAIpaTiopévou aépa. H moodtnta Tou mpooayduevou o’
éva xwpo agpa dev eival o pdvog apdyovtag mou dlapopPUVeEL TO Aro-
Té\eopa ou BEAoupe otov KAUaTI(OUevo Xwpo, dnAadr Tnv dveaon. Oa
TPETEL Va IKavortoloUvTal kat dAAoL dUo apdyovTeg:

® H owoTr] YUXPOHETPIKA KATAOTAOT TOU agpa TIOU TIPOCAYETAL OTOV
KAlpaTIlOpevo Xwpo (Beppokpacia, uypaaia kA.)

® H TaxutnTa pe TNV omoia KUKAOPOPE( 0 KAUATIONEVOS aépag OTo
XWPO TAPANOVAG, TIOU TIPEMEL va gival pikpdTtepn tou 0,25 m/s, wote
va dnuioupyeital n dveon 1ou BEAOUE G’ Eva XWPO.

H moodmta tou npooaydpevou KAUATIopévou agpa o’ éva Xwpo Ba
TPEMEL va propel va avtikablotd Tov mponyoulevo agépa ToU XWPEOoU Og
dldomua 7 éwg 12 AenTwv TNG WPAG. XPOvoL AAAYWV HIKPOTEPOI TWV
7 Aentwv mpénel va anogelyovTal yiati dnuioupyouvtal loxupd pelpata
agépa oTo XWPOo Ta omnoia ToAAEG popeq propel va yivouv kat enkivouva
yla Toug avBpwroug Ttou fouv Kat epydlovtal ekel. AvtiBeta, xpdvol alAa-
YNG TOU a€pa HeyaluTepol TWV 12 AemTWV NG wpag dev IKAVOTIOOUV TIG
npolmnoBéaoelg TNg dveong Tou Tepluével kavelq and évav kKApati{Ouevo
Xwpo (Aelmel n alobnon ™g epeokddag).

Mdavtwg av mpokUyouv and Toug UTIOAOYLOMOUG Xpdvol aAayrig Tou
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aépa €Ew and ta épla ou npoavaegpinkayv, duo npdyuata prnopoue va
KAVOULIE:

® Na pewooupe Ta alodNTd YUKTIKA PopTia (TOOOETNOoN HOVWTEWY
OTOoUG ToiXoUQ (LOVWTIKA TZAMLA KATT).

® Na eAaTTWOoOoUE TN BepUOKPATia Tou TIpoaaydUEVOU Agpa OTO XWPO.

‘Ouwg kat ot duo o ndvw rpotelvopeveg AUoelg TipoUnoBétouy Kdrmolo
MPA0OETO APXIKO KOOTOG KATAOKEUNG NG eyKatdoTtaong, mpdyud Tou
noA\ol kataokeuaoTég anopelyouy, e AMOTEAEOHA, O TIOAAEG TIEPITTW-
01 KAUOTI(OUEVWV XWPWV, VA YNV €XoUue TNV Aveon Tou anattel o Xw-
pOG.

4-2. BaoIkéG apx€G pONG TOU aépa OTOUG aEPAYwWyoUs

Ma va kivnBel o agpag péoa oroug agpaywyouq Ba mpénel va eEaTPaAi-
Cetal ouvexwg [a diagopd mieong LeTa&l Tng €l0dd0U TOU agpa OTOoUG
agpaywyouq kat g €§6dou Tou. H anarrodpevn diagpopd mieong yla Ty
Kivnon tou aépa otouq agpaywyouq Kal Tn HETAPOPA TOU OTOUG KAIUATL-
Céuevoug xwpoug yivetal |’ évav avedioTipa. Ta TEXVIKA XApaKTNPLOTIKA
TOU aveplothpa Ba mpénel va sival T€tola, waote va Prnopel va dnpoupyel
TNV anarrolpevn dlagopd rieong yla va urtepviknBouv OAeg ol avTloTACELg
PON|G TIOU CUVAVTA 0 agpag Katd tn dladpopr| Tou HEoa and ToUg aepayw-
youUg Kal Ta eEapTAUATA TNG EYKATACTAONG.

Zxiua 4-1. A. Aovikdg aveutotipag. B. duyokeviplkOG aveulotrpag.
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Enopévwg yia va eAéyEoupe av 0 avelloTpasg Uiag KAIMATIOTIKAG Uo-
vAadag Urnopel va UttepVIKroel TIG avTIoTAoelg porig Tou aépa evog SIKTUoU
aepaywywy, Ba npénel va AdBoupe undyn pag ta akéouda:

® Tn Hop®Pr| TOU SIKTUOU TWV AEPAYWYWV.

® Ta eEaptiuara nou napepfalrovtal atn dladpopur Tou agpa (Yw-
VIEG, OLOKAADWOELS, PINTPA, OTOMLA KATT).

e Tnv erutpenduevn TaxUTNTA TOU A€Pa OTOUG agpaywyoug.

® Tov éyko (| udala) Tou aépa mou Ba péel oe KABE TUNUA TOU Agpayw-

you.

Alktuo
TapoxI§
Aiktuo

ETUOTPOPNG

— —

Zxiua 4-2. [a va ektiunbouv ol QvTioTACELG PONG TOU agpa o’ éva SIKTuo
agpaywywv 0a rmpéretL va EXOUUE TNV TEAKI] LOPPT] TOU JIKTUOU.
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H oAikrj riieon mou avartUooel 0 aveloTPAg Yia TNV Kivnon ouykekpl-
pévng pddag aépa (1 dykou aépa) péoa aToug agpaywyouq eivat To dbpot-
OMa TNG OTATIKAG Kal duvapikAg Tiieong. Emopévwg, oe kdbe mepimrwon
loxUel n oxéon:

PT = Ps + Pg (4-1)
‘Ornou:

pt: H oAk Tiieon nou aokeital oe k&Be onueio Tou aepaywyou, o€ Pa
(ouotnpua Sl). Enedn mahaidtepa Xpnotorololvray Kal ol HovAadeq
mbar § mm otjAng udatog (Z.Y.) §j oTo olotnua I-P To psi, divouue
TIG OXE0EIG HETATPOTNG TOUG!

0,1 mbar = 1mm Y. = 10 Pa.
100 kPa =1 bar = 14,5 psi

ps : H otatikn miieon oe Pa.

P4 : H duvaukn riieon oe Pa.

Ag douUpe Suwg TL elval n OTATIKY Kal TL N SUVAULKY] Ti{eom).

ZxAua 4-3. A. Métpnon g otatkng nicong. B. Métpnon g oAwrig rieong tou
agpa o€ agpPaywyo e KEKAUEVO UAVOUETOO.

ZraTikn mieon €ivai n Teon MoU aoKeiTal amd Tov aépa oTa ToIXWHAa-
TO TWV agpaywywv. H otatikn miieon elvat ) nieon mou peTpiétal kdbeta
wg TpPog TN dledBuvon Tng porg Tou agpa, Onwg eaivetal oto oxua (4-3),
neplmrwon «A».

H otaTtikr] riieon otnv €€030 Tou aveotrpa Ba npenel va eival peya-
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AUtepn and 1o olvolo TG avriotaong TPRWV Tou cuvavtd o aépag o’
oAékAnpo 1o diktuo. H avtiotaon tpIBwv otoug agpaywyouq Kat ota eEap-
TAMaTa dnpioupyei mrworn mieong i anwAeieq mieong. Oco peyaAlTtepeg
elval ol anwAeleq TPV, TOCO PELDVETAL ] TIAPOXH TOU aveulotpa. '’
auTd Ba TPETEL va anoPeUyovTal KATAOKEUES SIKTUWY aepAywYWV UE [e-
YdAeg avtioTdoelg otn porj Tou agpa.

Auvapikn mieon gival n mieon mMou ackeital and Tov aépa o€ eMiMedo
KaeeTo mpog Tn dielbuvon porg Tou aépa. Onwg gaiveral kal oto oOX.
(4-4), duvauikn Tiieon eival n dlagopd PeTa&l TN OAKAG Kal TNG OTATIKNAG
nieong. AnAadn:

Pt = Ps - Pd

ZxAua 4-4. Métpnon g SuvauLkIig Nieong o€ agpaywyo.
(A) Aadikaoia pugtpnong e duvautkig mieonsg
(B) Zuvribng Lop@r KEKAWEVOU UQVOUETOOU YIA TN UETPNON TWV MIECEWV
o€ aEpaywyous

H duvauikr miieon eival n nieon mou anattettal ywa v emtdyuvon Tou
agpa anod tn B€on npepiag Tou, o€ CUYKEKPLPEVO emimedo TaxutnTtag. H
QUVAUIKY] Tiieon pével oTabepr] KATd UAKOG Tou agpaywyou 600 1 taxutnTa
Tou aépa napapével otabepr).

H pétpnon twv méoswv o’ évav agpaywyod yivetal pe eldIkd pavoueTpa
oav autd Tou OXAMATOG (4-4) 1) Kal e NAEKTPOVIKA Ttou elval Kat JeyaluTe-
png akpifelag.

H Baoikr) ox€on nou pag divel Tov OyKo Tou agpa o oroiog Tepvd anod
gvav agpaywyo eivat n akdéioudn:

Q=AxV (4.2)
‘Orou:

Q : O dyKog Tou aépa Tou pPéet aTov agpaywyd oe m3/s. IMa va petarpé-
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Youpe To Q o¢e L/s, To moManAactdloupe pe 1000.
A : H diatour Tou agpaywyou og m?

V : H péon taxitnta Tou agpa Yuéoa otov agpaywyod oe m/s.

EI? MAPAAEITMA

e aepaywyd kAlpatiopou diaotdoswy 0,30 x 0,40 m, Tou Qaivetal oto
oxnua (4-5), uetpriOnke péon Taxutnta tou agpa 5 m/s. Na Bpebei o dykog
TOU aépa Tou JLapPEEL TOV agPaYwWYO.

Y —

I 30]

Zxua 4-5. To oxrjua Tou mapadelyuatog UrnoAoytouou g mapoxns
agpa o€ agpaywyo.

H diatour Tou agpaywyou eivat: A = 0,30 x 0,40 = 0,12 m?. Epapudlo-

VTag TN Ox€om (4-2) €XOUE:
Q=0,12x5 = 0,6 m¥*s = 600 L/s

H pétpnon tng TaxUutntag Tou aépa o’ évav agpaywyod yivetal pe edkd
épyava rou A€yovtal TaxUPeTpa aépa f avepOHETPA. ZTO EUNMOPLO KUKAO-
POPOUV TaXUUETPA a€pa O€ TIOAU PEYAAN TIOIKIN{Q LOVTEAWY, amd TA KAACL-
KoU Turou anAd TaxUpeTpa, uéxpl Ta teheutaiag texvoloyiag (digital). ‘Eva
TéTOl0 Opyavo Qaivetal oTo oxua (4-6).

Zxfua 4-6. Unotakd moAUUETPO yia T UETPNON TwV OTOIXEIWY TOU agpa.
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To épyavo Tou oxAiuatog (4-6) peTpdel, ekTdg and Tnv TaxUtnTa Tou
aépa kat art’ eubeiag Tov dyko Tou aépa (apou Tou doBoUv ol dlaoTdoelq
Tou agpaywyou), Tn Bepuokpacia kat T oXeTIKA uypacia Tou aépa. Eival
MeydAng akpiBelag dpyavo, popntd Kal Aettoupyel Je pratapieg.

270 oxfjua (4-7), «A» kat «B» paivetal n xprjon evég nAektpovikou Bep-
MOQVEUOUETPOU, TIOU PETPA TNV TaxUtnta aA\d kal Tn Bepuokpacia tou
aépa.

-— — Métpnon
- __ Taxumrag
:W oe agpaywyo

A
'—"‘T.,’:.J " Métpnon
— — TayxumTag
- l o€ OTouI0

B

ZxApa 4-7 A. Métpnon tng TaxUtntag Tou aépa o€ agpaywyo.
B. Métpnon t¢ taxutntag tou aépa o€ oTouLlo agpal.

4-3. XToIxeia KaTAOKEUIG SIKTUOU aEPAyWywV

Ot agpaywyoi karaokeudlovtal ouvriOwg and yaABaviouyévn Aapapiva
ndyoug and 0,8 €wg 1 mm avdAloya pe Tn dlatour| Tou agpaywyou. Xmna-
vidtepa kataokeudlovral and okAnpo ualofdappaka ISIKAG KATAOKEUNG,
oe opBoywvia 1) KUKAIKY popor]. Ot opBoywviol agepaywyol mpoTipolvTal
neploodtepo amnd Toug KUKAIKOUG yilati mpooapudlovTal kKaAUtepa OTIG ap-
XITEKTOVIKEG AVAYKEQ TWV KAMATIZOMEVWY Xwpwv. Ouwg To KOoTOg Kata-
OoKeung Tougq elval peyaAutepo and Toug KUKAIkoUg avtioTolxng SLaTounig.
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OpbBoydviog aepaywyég and KuxAixég aspaywydg and EUxapuntog aspaywyég (Flexible)
valoBduBaxa valoBdppaxa ue pévwon

Zxua 4-8: A. Opboywviol agpaywyol and dikd uaroBdupaka.
B. KukAikol agpaywyol and diko varoBduBaka.
I". Eukaurttot agpaywyoi aré arouuivio ue uévwon n xwpls udvwon.

Ot KukAkol agpaywyol mapouctdlouv Ta MAPAKATW TAEOVEKTAUATA
EvavTL TV 0pBOYWVIKNG SIATOUNG AEPaYWYWV:

® KoOoTiCouv AiydTepO art’ OAeg TIG AAAEG HOPPEG AEPAYWYWV

® MapouoIAlouVv TIG MIKPOTEPEG AVTIOTACEIG PONG Kal ETOUEVWS Ol
anwAeleg TPIRWV 0ToUG KUKAIKOUG agpaywyouq eival uikpdtepeg and
TIG anwAeleg TPIRWYV oe agpaywyouq ornolaodnrote AANG HoPPNG.

Ané Toug opBoywvioug aepaywyoug, o TETPAYWVOG MAPOUGCLAZEL TIG -
Kpdtepeg anwAeleg TPRWV. 000 0 Adyog TAEUPWY Tou agpaywyou au&d-
VETAL, TOOO HEYAAWVOUV Ol ATWAELES TPRWV Kal TOoo au&dveTal To KOOTOG
KATAOKEUNQ TouG. Kahdv eival va ano@eUyeTtal ox€or TAEUPWY PeYaAUTe-
pn Tou 1:4.
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Mivakag 4-1: AUEnoN Tou K6OTOUG KATAOKEUNG O€ ouvdpTnon
HE TO AOYO TWV MAEUPWYV TWV AEPAYWYWV

NG6yog mAeupwv AUEnon Tou
kéoTOUG %, KAT
ehayioro
1:1 <10
2:1 10
3:1 25
4:1 40
5:1 60
6:1 85
71 100

2tov ntivaka (4-1) mapatnpoupe OTL, Tav o AOyog TV MAeUpwWYV ¢’ évav
agpaywyo eTdocel To (7) To KOOTOG TG KATAOKEUNG TOU, AUEAVETAI KATA
100%. ' autd Tétolou eidoug KaTtaokeuég Ba pérel va anogelyovtal. Ta
dilktua Twv agpaywywv and Aauapiva arotelouvtal and Ta eublypapua
TUHaTa Kat ta edikd eEaptuata (YwviEg, Tau, SlakAadwaelg kKA. Ta gu-
BUypapua THARATA kKAl Ta eEaptiuata cuvdgovtal Peta&u Toug e dSldpo-
pOUG TPOTIOUG WOTE VA AMOTEAETOUV €va eviaio oUVOAO.

‘000 1o erpeAnpéveg elval ol ouvdEaelg TwV dlaPopwy TePaxiwy, TOoo
neplopiovral Kat ol anwAeleg KAATIopévou agpa. Ol anwAeleg autég, ae
aKpaieg MEPIMTTWOELG KAKWY OUVOECEWV TWV TUNUATWY TWV AEPAYWYWY,
propel va gtdoouv kat 1o 25%. Na v evioxuon g oteyavétntag Tou
SIKTUOU TWV agpaywywv, TIOAO{ KATAOKEUAOTEG TOTIOBETOUV OTIG OUVOE-
0Elq TWV TUNUATWY TWV agpaywywVv oIAIKOvN i €18IKH OTEYAVWTIK Taivia.

Katd tnv kataokeur] Tou SIKTUOU TwV agpaywywv yivovtal ToANEQ aA-
Aay€g oTiq dlaotdoelg Toug oUPpwva He TN MEAETN. Ot aA\ayEg auTtéqg OTIq
dlaoTdoelg (SleupUlvaoelg 1) CUCTOAEG), Ba Tpénel va yivovtal pe oAU mpo-
ooxn Kal empéleta. Q¢ yevikog kavovag KaAg kAiong yia tn diapopo-
moinon Twv dIa0TACEWV TWV AEPAYWYWV Pmmopei va Angoei To 1:7. Asv
eMTPEMETAL Ol AAAYEG TWV dlAOTACEWV TWV AEPAYWYWV va €Xouv KAlon
MikpdTepEN ToU 1:4. Evw 0TIG TIepUTwoelg dleupUvoewy Tou agpaywyou yla
NV TomoBEon Bepuavtikol A PukTikoU otolxeiou, uypaviripa KA. n di-
elpuvon oTnv €icodo dev Tpénel va Eenepvd TiIg 30° Kai TIG 45° otV
€€0d0.
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ZxApa 4-9. Aldpopol TedroL oUVOEoNS TWV TEUAXIWY TWV AgPAYWYWY
ard yaABaviouévn Aauapiva.

[p}aﬂ]

210 oxfjua (4-10) gaivovtal XapaKINPLOTIKEG TEPIMTWOELS KAAWY Dleu-
puvoewv aepaywywv (A) kat oxedov anapddekteq (B). 'Eva dA\\o onueio
TV SIKTUWV TWV Agpaywywv Tou Xpeldletal poooxn eival ot dlakAadw-
oelg and Tov KeEVIPIKO agpaywyod. 210 oxiua (4-11) gaivovral dUo KAAEQ
KATtaokeugéq dlakAAdwong agpaywywv. H nepimrtwon (A) apopd oe ava-
Xwpnon deutepelovtog aepaywyou, evw otn (B) nepimtwon éxoupe dla-
XWPLOPO TOU TePUATIKOU TUAMATOG Tou agpaywyou oe dUo agpaywyouq
ol ortoiol dev eival avaykaio va eival dlwv dlactdoewv. Kat otig duo mepl-
MTWOoELG XPeldleTal N TOroBETNON evdg €181KOU S1apPAYHATOG (VTAMTIEP)
TO orolo va propel va pubuiletal pe eEwtepikd aUoTnUa Ye HOXAD, WOTE O
aépag rou avaxwpel mpog Tov kKAAdo va eival otn ocwotn mogdtnTa.

‘Omnou n aA\ayn kateuBuvong eival oAU «KAELOTH)» (e JIKPY) akTiva ka-
MITUASTNTAG) XpPeldleTal n TonoBETNon NTEPUYiwv Kateubuvong (odnyd
ntepUyla) TOU a€pa, wote autdg va aAAdlel katelBuvon ue opaAd Tpdro
Kal va arogeldyovtal £T0L TA KTUTHUATA OTNnVv anévavtl MAeupd Tou agpa-
ywyou. O aépag Petd To KTUMNUA Tou otnv anévavil MAeupd Tou agpa-
ywyou eruotpgpel AL Tiiow eurodifovtag TNV opaAr porj TG Hdlag Tou
agpa Tou akoAouBel. AlmoTéAeoa AuThGg TNG KatdoTaong eival va au&dvo-
vtal oe peydho Babud ol anwAeleg TPRWY Kat 0 83puBog and Ta KTumriua-
Ta TOU aépa ndvw otn Aapapiva.
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ZxAHa 4-10. AVTUITOOOWITEUTIKEG MEPITTWOELG dLlEUPUVONG agPAYywYoU
yta tornob€tnon oroixeiwv Yuéng n 6épuavons (A) KaAEG KQTaoKEUES.
(B) Kakég éwg armapddekTeg.

i Aldppaypa aépa
! (vraunep)
L N
\ J
e

//
T /
!

A B

__V‘L,,

ZxApa 4-11. (A) AlakAddwon deutepelovtog aspaywyodu.
(B) Alaxwplouds TEPUATIKOU TUNUATOS agpaywyou, o€ dUo Tuniuata
(mavteAdw).

2V ekéva (A) Tou oxiuarog (4-12) gaivetal n owoTr Kataokeur and-
TouNg (oAU KAeloTQ) Ywviag 90°, pe TV TOMoBETNon Mrepuyiwv Kateu-
Buvong yla tTnv opalr] aAAayr TG PONG Tou agpa OTOV AEPAYWYO. ZTNnV
elkéva (B) tou 1dlou oxfuartog, n éANewn mtepuyinwv kateuBuvong dnut-
oupyel KTurmpata kat duvopeUpaTa ou eunodiouv TNV odaAr Ttopeia Tou
aépa otov agpaywyd. Eival pavepd OTL KaTaokeUEG AUTNG TNG HoPPNG Ba
MPEMEL va arnogpeuyovTal.
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IxAua 4-12. A. AAayés kateuBuvong 90° ue repyUyta KateuBuvarng.
B. AAMayég kateuBuvong 90 “xwpiG mrepuyta kateubuvaong.

‘Eva dA\o oTolXe(o TtoU TIPETEL VA TIPOCEXOUV Ol KATAOKEUAOTEG eYKa-
Taotdoewv KAUATIOPoU Kal eEagplopou eival n oUvdeon ToU AveuloTrpa
e TO OIKTUO TWV agpaywywV.

‘Onwg gaivetal kat oto oxAua (4-13) n ouvdeon Tou AvEULOT)PA e TO
OI(KTUO TWV agpaywywv TMPEMEL va Yivetal HETW e8IKOU OUVOETOU TIoU dev
METAPEPEL TOUG KpadaouoUg (avTIKpadaoikdg auvdeaog ard eldIiko rtavi
1} A\ katdAnAo UAIKG) Kal TIOTE e aneubelag olvdeon Tou aveplotripa
He Tov agpaywyd. Av yivel ar’ eubeiag ouvdeon Tou aveuloTrpa pe To di-
KTUO TWV agpaywywv, ol kpadaouol and tn Aettoupyia Tou aveplotripa 6a
peTapEpovTal 0’ OAGKANEO TO JIKTUO Kat Ba ¢pBAvouv PExPL Kal oTa aTouLa
pooaywyng Tou KAUATIoUEVoU agpa. N’ autd TéTolou e(doug KATAOKEUEG
MPEMEL va anogpeuyovTat.

,
S L/
O)

\\\

ZxApa 4-13. A. 2uvdeon ¢ kKatdbAwyng aveuotripa.
B. 2uvdeon tg avappdpnonsg aveuLotrpa.
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4-4. M£60d0I UrToAoyIoOU TwV SIAOTACEWY TWV AEPAYWYWV

Ma va urtohoyloBouv ol dlaoTtdaoelg evog agpaywyou, TIPEMEL va €XOULE 1)
va untohoyiooupe Ta akdAouba otolxeia:

® Tn pop®r] Tou SIKTUOU TWV agpaywywyv o KAtoyn (LOVOYPAUMULKY).
AnAadn Tnv arotunwon g dladpoung Tou agpa and tn povAada KAL-
MATIOPOU PEXPL TA OTOLLA.

e Av To dikTuO Ba Kataokeuaotel e KukAIkoUg 1) opBoywvioug agpa-
ywyoug.

® To dldkevo PeTa&u TN opoPrig Kat TNG YeudopoPrig Tou KAatilOue-
vou Xxwpou. ‘Etol Ba unopel va optotel n kdBetn didotacn Twv agpa-
YWYWV (KpEuaoua).

® Ta onuela Tou xwpou mou Ba ToroBeTBoUV Ta OTAOWLA YA TNV LOOKA-
TAVOWY] TOU KAUATIOUEVOU agpa.

® To urikog KABe Turuatog agpaywyou.

® To &(d0g TOU XWPOU ToU TIPOKELTAL VA KALATIOOUE Yla va ETIIAEEOUIE
TN peyioTn emTPEMOpPeVN TaXUTNTA OTOUG KUPLOUG Kal deutepelo-
VTEG agpaywyouq.

TéNog umoAoyiCoupe Tnv anartoUpevn oodTNTA KAATIONEVOU aEpa
via kdbe xwpo, av autd dev €xel yivel og mponyoupevn ¢don (Katd Tov
UTIOAOYLOMO TWV PUKTIKWV QopTiwv) epappdlovtag tn oxéon (3-17).

ApoU ouykevtpwooupe 6Aa Ta napandvw otolxela erméyoupe pia and
TIG HEBBB0UG UTIOAOYLOMOU TwV SLAOTACEWV TWV agpaywywv. Tpelg ivat ot
HEBODOL TTIOU XPNOLUOTIOIOUVTAL YA TOV UTIOAOYIOUO TWV AEQAYWYWV:

® H u€Bodog g eviaiag amwAeIag oTatikrg mieong.

® H pébodog tng eviaiag TaxutnTag (o kAbe omnpeio Tou dikTUOU).

® H pébodog TG avakTnong TwV amwAEIWV OTATIKNG Tiieongq.

O1 dUo npwTeg EBODOL UTTIOAOYLOUOU TWV JLACTACEWY TWV AEPAYWYWV
elval ol A€oV XPNOLUOTIOIOUEVEG O UIKPEG KAl HETES EYKATAOTATELG KAL-
paTtiopoU. 2e JeydAeq eyKATAOTATELG He TIOAUTIAOKA KAl HEYAAOU UKOUG
dikTua agpaywywv, xpnouuoroletal n néodog avakTnong TwV ArwAELOV
NG OTaTIKAG Tileong.

H avdrttug€n dpwg SAwv Twv pebddwy UNoAoyLooU TwV dlaoTACEWY EVOQ
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SIKTUOU agpaywywv Ee@elyel and Toug okoroug autou tou BiBAlou. Ba
avarrtuxfel pévo n HéBodog TQ evialag AMWAELAG OTATIKAG THEONQ TIPOKEL-
pévou va yvwpiCouv ol pabntég va unoAoyifouv Hikpoug agpaywyouq.

4-5. H puébodog Tng eviaiag anwAeiag oTaTiknG mieong

H pébodog tng eviaiag anwAelag oTatikhg Tieong eivat n arAouotepn
and TI§ TPELG TIou avadépbnkav otn mponyouuevn mapdypago. 2’ auth
™ HEBODO N eKAOYY TwV JlACTACEWV TWV AgPAYWYWV Yivetal €ToL Wote
va dlatpeital pia otabepry (eviaia) Trwon mieong oe KABe PETPO UNKOUG
agpaywyou. H uébodog TG eviaiag anwAelag oTatikAg Tiieong eival me-
PLOCBTEPO KATAANAN YLa TIEPUTTWOELG JIKTUWV AEPAYWYWV HE LOOPEOTM
(loopeTpikny) dldtagn kat pe avriotdoelg TpRwv mepinou dleg oe dAoug
TOoug KAAdoug Tou dikTUou. IMa Tov urtoAoyloud Twv dlaoTtdoewy TwV agpa-
YWYV e TN HéBodo NG eviaiag anwAelag TpIRwWv, Ba rpémnel va €XOUlE Ta
akéhouBa otolxela:

® Tnv napoyxr Tou agpa rou Ba rnepdoel and To TUAKA ToU agpaywyou,
Tou orolou TIq dlacTdoelg BéAoupe va UTtoAOY(COULE.

® Tn p€yloTn eruTpendpevn TaxXUTNTA TOU A€PA OTOV AEPAYWYO.

OL péyioteg emutpendueveg TaxUTnNTEG OTOUG aepaAywyoUg dSlapdpwy Xw-
pwv divovtal and e1dikoug Tiivakeg. ‘Evag tétolog nivakag eivat kat o (4-2).

2tov mivaka (4-2) divetal n YEYLOTN emTPENOPEVN TaxUTnTa Tou aépa
otov KUplo agpaywyd kat oto urtdlotro diktuo. O KUplog agpaywydsg ap-
X{Cel amd TV KAPATIOTIKY HovAda Kal TEAEWWVEL OTNV TIPWTN SLakAAdwaon
Tou JiktUou. 'ETol av urtoB€goupe OTL N eyKATACTAOT TOU OXNUaToq (4-14)
a®opd ToV KAIATIONO evOG avayvwaoTtneiou, XpNOLOTIOLWVTAG TOV Tiivaka
(4-2) BAEmoupe 6TL N TaxUTNTa ToU agpa oto TUAua A-B Ba elvat 5 m/s, evw
oto urndlotrto diktuo Ba eival 4 m/s.
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MNivakag (4-2): Méyiotn TaxdtnTa aépa oToug agpaywyoug oe m/s.

Kupiog Aepaywyog YnéAoimo dikTuo
Eidog xwpou
Mpocaywyrng | EmoTtpo@rig | NMpooaywyng | EmoTpo@rig

Katolkieg 5 4 3 3
ZxoAela-Avayvwotripla 5 4 4 3,5
BiBAoOrkeg 8 7 4 6
Fpapeia (yevikd) 9 9 8 7
Mpageia WBwTIKA 8 7 7 6
Tpdneleq 9 9 8 7
=Zevodoxeia 7,5 6,5 6 55
Eotiatépla 9 9 8 7
Ogarpa-Aupéarpa 7,5 5,5 5 4
Noookoue(a-KAVIKEG 7,5 6,5 6 55
Meydha kataotiuata 9 9 8 7
Blopnyxavieg 12 9 10 7,5

M

i

Nl , H
U B E

1

N i i I

G - ]

ZxAua 4-14. K\iuatioudg avayvwotnpliou

BA€roupe dnAadr| 6tL n Taxutnta otov KUplo agpaywyod eival peyalite-
pn and ekeivn Tou utdAoLTou JIKTUOU, WOTE VA TIEPLOPLOTOUV Ol SIACTACELG
Tou KUplou agpaywyol amd Tov oroio mepvd oAOKANEN n nmoodTnTa KAL-
paTtiopévou aépa. XTo undAolno Opwg SiKTuo ol TaxutnTteq meplopifovral
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wote 1 otdobun BopuBou oe k&Be MepimTwon va eival oTa ermTPenTd 4pLa.
AoU \owrtdv oplatel n TaxUta Tou aépa atov KUPLo agpaywyd kat €Xou-
pe ot S1dBeor] pag Tov OYKO TOU KAATIONEVOU agpa Tou Ba rnepdoel and
Tov KUplo agpaywyod, Bpiokoupe tn diduetpo (d) Tou KUpLlou agpaywyou
(AB) oe mm, xpnoLUoTIoLWVTAG TO JlAypPaAppa (4-1) TTou aKoAOUBEL.

E? NMAPAAEITMA 1

2Tnv eykatdotaon Tou oxruatoq (4-14) and 1o kdbe oTduLo poacdyovral
oto Xwpo 140 L/s kAipatiopévou agpa. Av 1 PEYLOTN ETITPENOEVN TAXUTN-
Ta oTov KUpLo agpaywyo eivat 5 m/s, va Bpedouv n SIAUETPOG TOU Agpayw-
yoU og mm KaBwg kat ol anwAeleg riieong Adyw Tplwv oe Pa/m.

2 A@ou 10 Kd&Be atdulo divel oto xwpo 140 L/s kKAatiopévou agpa, anod
TO KUpPLO TUrua Tou diktuou (AB) Ba mepdoouv:

Q = 140 x 4 otéa = 560 L/s

L/s

560

0,75 Pa/m

2Ixrjua 4-15. Eupeon ¢ SLQUETPOU agpaywyou
Kal TwV anwAeLwv nieong Adyw toBwv.
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Aildypappa 4-1: AiIdypappa urtoAoyiGHoU TG SIAHETPOU
KUKAIKOU agpaywyou
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EvtoniCoupe otn otAn Twv L/s Tou dlaypdupatog (4-1) T ypauun Twv
560 L/s kat tn ypauur Tng Taxumrag Twv 5 m/s. To onueio TounRg twv duo
YPAUMWY (0T0 onueio M) divel Tn SApeTPo KUKAIKOU agpaywyou Tou eival
otnv nepimrwor] pag 390 mm.

H ypauur anwAeldv otatikig mieong mou mepvdel ar’ 1o onueio (M)
divel anwAeleq OTATIKNG Tiieong avd PETPO agpaywyou ASYyw TpLBwv. ZTnv
nepinmtwon tou nmapadeiyparoq eivat 0,75 Pa/m. Apou Bprikape TIg anw-
Aeleg miieong AOyw TPIRWY, urtohoyiCoupe tn SIAUETPO KABE TN MATOG TWV
AEPAYWYWV TOU uttoAoimou diktUou maipvovtag wg dedouEveg Kal oTabe-
PEQ (eviaieq) TIq anwAeleg Tiieong ASyw TPRWV Twv 0,75 Pa/m. 'EToL Xpnot-
portoldvTag 1dAL To dtdypappua (4-1) Bplokoupe TN SIAPETPO TWV TUNUATWV
BE, BI', BA, EZ kat EH, €xovrag unéyn tov dyko Tou agpa Tou dlappéel
KdBe TuNpa agpaywyou Kal TIG eupebeioeg anwAeleg TPIRWV.

E? NMAPAAEITMA 2

Na Bpebel n didueTrpog Twv TUNUATwy BE kat Bl oto dikTtuo agpaywywv
Tou oxnuarog 4-14.

2 Agou oe kdBe aTduio ipoodyetal agpag 140 L/s, o aépag nou Ba nepd-
oel and to Tupa BE Oa eivat:

Qge = 2 x 140 = 280 L/s

EvtomiCovtag oto didypaupua (4-1) tnv napoxr twv 280 L/s kat Tig anw-
Aeleq rieong Twv 0,75 Pa/m Bpiokoupe ot n SLdueTpog Tou agpaywyou BE
Ba eivat 290 mm. H dwadikaoia ¢paivetal oto oxrjua (4-16).

O déykog Tou agpa mou dlappéel To TUNHA BN (dnwg kat kdBe éva and
Ta BA, EZ kat EH) eival 140L/S. Apou ot anwAeleg miieong and tpRég avd
pETpo agpaywyou eival (dleg oe dAo To dikTUo (UEB0DOQ eviaiag anwAelag
nileong AOyw TpIRwV), N ddUETPOG ToU agpaywyou BIM evromifetal eUkoha
oTo dldypappua (4-1). ‘Exovrag Aortdv ta L/s (otnv nepimtwon pag 140 L/s)
Kal TI§ anwAeleg Aoyw TpBwv (0,75 Pa/m) Bpiokoupe dTL n anartoUpevn
JlAPETPOG TOU agpaywyou BI™ eivat 225 mm.
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L/s

280

0,75 Pa/m

ZxApa 4-16. EUpeon ¢ dLaUETPOU AgPAYwWYOU KAl TWV AMWAELWY Tieons
Adyw ToIBwv.

4-6. H petarporr Tou KUKAIKOU agpaywyou ag opBoywvio

Enedr], onwg avapépbnke kal ae mponyoupevn napdypago, ol KUKALKOL
agpaywyol nmpocapudélovral dUoKoAa OToug KALUATIOUEVOUG XWPOUG,
TIQ TEPLOadTEPEG POPES TIPOTIUATAL N opBoywvLIa HoP®T| TOUG. Oa Tipénel
Opwg va €xoupe uttdyn pag 6Tt 600 0 AOYOG TWV MAEUPWY TWV AEPAYWY WY
MEYOAWVEL, TOOO PEYAAWVOUV Ol ATIWAELEG TiEaNG AOYW TPIPWV KAl TO KO-
OTOG KATAOKEUNG Toug. Na va petatpgPoupe évav KUKAKO agpaywyo oe
opBoywvio, TTPETEL va €XoUE Ta akdAouba otolxela:

® Tn dldueTpo Tou agpaywyou, OTwg autr| Bpednke pe TN Borbela tou
dlaypdupatog (4-1), oe mm

® To emBupntd peyebog TNG Hlag MAeupdq (av uttdpxel meploplopdg). Ka-
TOMY XPNOoomnoLwvTag Tov Tivaka (4-3) Tou akoAoubBel, Bpiokoupe T0O
HEYEBOG TNG AAANG TIAEUPAG TOU agpaywyou ge mm.
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MAPAAEIFMA

2710 napddetypa 1 Tng nmponyouuevng napaypdeou Bprkaue OtL n didpe-
TPOG Tou KUplou agpaywyou (AB) eivat 390 mm. Av urtoBéooupe OTL N Wi
Kpr) TMAeUPd opBoywviag HopPrig Tou aspaywyou TIPEMEL va TieploploTel
ota 300 mm, ntdon TpeErel va givat n AN Aeupd Tou;

2 Apou n pia mMAeupd untoxpewTikd Tipémnel va eivat 300 mm, evrormifoupe
otov miivaka (4-3) tn didotaon tTwv 300 mm. KateBaivovtag tn otiAn Twv
300 mm Ydxvoupe va Bpouue TV NAnaléotepn SIAUETPO TIPOC eKelvn TwV
390 mm. H m\naoi€otepn nou ouvavtdue otn otAn Twv 300 mm eival exel-
vn Twv 378 mm. Kwoupevol pog Ta aplotepd (optldvtia) Twv 378 mm,
¢BdAvoupe otn oTAAN TNG PeYAANG Aeupdq Tou agpaywyou Tou eival atnv
nepintwon pag ion pe 400 mm. Apa 0 KUKAIKOG agpaywyog e SIAUETPO
390 mm, 6a petatparnel oe opBoywvio dlactdoewv 300 x 400 mm.

Nivakag (4-3): Nivakag peTatpomig KUKAIKOU agpaywyoU o opboywvio
(a x B).

Mrkog g piag mAeupdg (a) oe mm

100 125 150 175 200 225 250 275 300 350 400 450 500 550 600 650 700 750 800 900

100 109

125 122 137

150 133 150 164

175 143 161 177 191

200 152 172 189 204 219

225 161 181 200 216 232 246

250 169 190 210 228 244 259 273

275 176 199 220 238 256 272 287 301

300 183 207 229 248 266 283 299 314 328

350 195 222 245 267 286 305 322 339 354 383

400 207 235 260 283 305 325 343 361 378 409 437

450 217 247 274 299 321 343 363 382 400 433 464 492

500 227 258 287 313 337 360 381 401 420 455 488 518 547

550 236 269 299 326 352 375 398 419 439 477 511 543 573 601

600 245 279 310 339 365 390 414 436 457 4% 533 567 598 628 656

650 253 289 321 351 378 404 429 452 474 515 553 589 622 653 683 711

700 261 298 331 362 391 418 443 467 490 533 573 610 644 677 708 737 765

750 268 306 341 373 402 430 457 482 506 550 592 630 666 700 732 763 792 820

800 275 314 350 383 414 442 470 496 520 567 609 649 687 722 755 787 818 847 875

900 289 330 367 402 435 465 494 522 548 597 643 686 726 763 799 833 866 897 927 984

1000 301 344 384 420 454 486 517 546 574 626 674 719 762 802 840 876 911 944 976 1037
1100 313 358 399 437 473 506 538 569 598 652 703 751 795 838 878 916 953 988 1022 1086
1200 324 370 413 453 490 525 558 590 620 677 731 780 827 872 914 954 993 1030 1066 1133
1300 334 382 426 468 506 543 577 610 642 701 757 808 857 904 948 990 1031 1069 1107 1177
1400 344 394 439 482 522 559 595 629 662 724 781 835 886 934 980 1024 1066 1107 1146 1220

1500 353 404 452 495 536 575 612 648 681 745 805 860 913 963 1011 1057 1100 1143 1183 1260
1600 362 415 463 508 551 591 629 665 700 766 827 885 939 991 1041 1088 1133 1177 1219 1298
1700 371 425 475 521 564 605 644 682 718 785 849 908 964 1018 1069 1118 1164 1209 1253 1335
1800 379 434 485 533 577 619 660 698 735 804 869 930 988 1043 1096 1146 1195 1241 1286 1371
1900 387 444 496 544 590 663 674 713 751 823 889 952 1012 1068 1122 1174 1224 1271 1318 1405

2000 395 453 506 555 602 646 688 728 767 840 908 973 1034 1092 1147 1200 1252 1301 1348 1438
2100 402 461 516 566 614 659 702 743 782 857 927 993 1055 1115 1172 1226 1279 1329 1378 1470
2200 410 470 525 577 625 671 715 757 797 874 945 1013 1076 1137 1195 1251 1305 1356 1406 1501
2300 417 478 534 587 636 683 728 771 812 890 963 1031 1097 1159 1218 1275 1330 1383 1434 1532
2400 424 486 543 597 647 695 740 784 826 905 980 1050 1116 1180 1241 1299 1355 1409 1461 1561

2500 430 494 552 606 658 706 753 797 840 920 996 1068 1136 1200 1262 1322 1379 1434 1488 1589
2600 437 501 560 616 668 7 764 810 853 935 1012 1085 1154 1220 1283 1344 1402 1459 1513 1617
2700 443 509 569 625 678 728 776 822 866 950 1028 1102 1173 1240 1304 1366 1425 1483 1538 1644
2800 450 516 577 634 688 738 787 834 879 964 1043 1119 1190 1259 1324 1387 1447 1506 1562 1670
2900 456 523 585 643 697 749 798 845 891 977 1058 1135 1208 1277 1344 1408 1469 1529 1586 1696

Mrkog g mAeupdg (B) oe mm
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) - MEPIAHWH - ANAKEGANAIQSH

® O KAlHATIOPEVOG agPag TIOU TIpoodyeTal o’ évav KAUATI(OUEVO XWPO
Ba mnpénel va eival T600g, woTte va Propel va avtikablotd tov OyKo
TOU agpa Tou Xwpou oe dldotnua 7 €wg 12 Aemtwv TG wpag.

e [a va pnv éxoupe TOAU UIKPOUG XPOvoug aA\ayrq Tou agpa Tou
KALLATIZOMEVOU XWPEOU (KATW TWV 7 AETITWV NG WPEAG), EAATTWVOU-
He Ta alotnTtd YUKTIKA gopTia he KAmoloug and Toug TPOTIouUG TIou
avapgpbnkav oto kepdhalo 3 1] eEAATTWVOULE TN Bepuokpaaia Tou
pooayodpevou agpa.

e Ovoudloupe otatikn Tiieon, TV Tieon mou aockeitat and Tov aépa ota
eEWTEPIKA TOIXWHATA TWV agpaywywv. Eva n duvapikn riieon eivat n
nileon mou anatteitat yia Ty erutdyuvon g pacag (1 Tou dykou) Tou
aépa ard tn B€on npeeuiag Tou oe ouykekpluévo enimedo Taxutntag. H
duvauikn tiieon aokeital og emninedo kABeTo TPOG TN dleubuvon Pong
Tou a€pa. H oA miieon o’ €vav agpaywyo divetal anod tn oxgon:

Pt = Ps + P4

® HTtaximrtaTtou aépa o’ Evav agpaywyo petpleétal anod edikd dpyava
Tou A€yovtal TaxupeTpa agpa (kAaowou turou 1 digital).

® Ta meploodtepa diktua agpaywywyv otnv EAAGda kataokeudlovral
and yaABaviouévn Aaupapiva kat ornaviétepa and edIKAG KATAOKEU-
NG UaAOBAUBAKA EUMOTIOUEVO O PNTiveG.

® To kOOTOG KATAOKEUNG TWV KUKALKWV aepaywywv eival ukpdtepo
and To KOOTOG KATAOKEUNG agpaywywv kdbe AANg popoerg. ‘Oco
peyaAwvel o Adyog Twv TAEUPWYV TwV opboywviwv agpaywywv, TOCo
aveBaivel Katl To KOOTOG KATATKEUTG TOUG.

® 3TIq TePUTTWOELG TTIOAU KAELOTAG aAAayr|q katelBuvong Tou aepa-
ywyou Ba mpémnel va torobetouvtal Trreplyla katedbuvong (odnyd
ntepUyla), wote va SlEUKOAUVETAL 1 POY] TOU a€pa TPog TN VEA Ka-
TeuBuvon Tou agpaywyou.

® H gUvdeon Tou JIKTUOU TWV QEPAYWYWV HE KALUATIOTIKY] Hovdada 1
He aveplotipa Ba mpénel va yivetal pEow €dikol maviol 1j dA\ou
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Katd\AnAou UAIKoU Tou Ba eurodiel TN HETAS00N KPadaTUWY TOU
aveplotipa npog 1o diktuo.

Ma v elpeon TG SIAUETPOU TWV aepaywywv Ba mpémnel va yvwpi-
Coulle TNV TIAPOXT) TOU agpa Tou JLEPXETAL Kal va oploTel n Taxitnta
He Tnv omola Ba Kiveital o aépag péoa oTov agpaywyod.

Tpelg eivatl oL uE€Bodol UTTOAOYLOHOU TNG SLAUETPOU TWV AEPAYWYWV,
oL eENgq:

(a) n n€BOBOG TNG eviaiag anwAelag OTATIKNAG Tiieong,

(B) n n€Bodog Tng eviaiag Taxutntag,

(Y) N uéBodOG TNG avAKTNONG TWV ATIWAELWY OTATIKNG TiieoNng.

O1 duo npwteg PEBODOL eival anAoloTtepeg Kal yU' autd XPNoLUoTIoL-
ouvtal ouxvaTEPA YA UIKPEG Kal HEOEG EYKATAOTAOELG.
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EPQTHZEIZ

IMarti mpénel va anogelyovral Xpdvol aA\ayrig Tou agpa evog Xwpou
MKPATEPOL TWV 7 AETTTWV TNG WEAQ KAl eYaAUTEPOL TwV 12 AETTTWV;

Me moloug Tpdroug PrnopoUpe va au&riooupe To XPOvo alAayrg Tou
aépa o’ évav KAUaTI{OHeVO XWpPo, dTtav elival MIKPATEPOG TWV 7 AETTTWV
™G WPAg;

Ti ovopdloupe OTATIKY Kal TL dUVAULKN Tiieon oToug aepaywyoug;

AelEte W éva MPOXELPO OXNaA TOV TPOTIO UETPENONG TNG OTATIKAG Kal
NG OAIKNG Tiieong Tou aokeital o’ évav agpaywyod.

Marti mpénel va nmpoTioUpe Toug KUKALKOUG agpaywyoug, Orou autd
propel va epapuooTe;

ZUupwva W doa avagpgpovtal otny napdypago (4-3), av 0 KUKAIKOQ
agpaywyoqg pe d=350 mm petatparnel oe opbBoywvio, o€ Toleg and
TIG tapakdtw dlaotdoelg Ba KoaTioel MePLOTATEPO KAl YIAT(; (MEwTn
kataokeur) 200 x 550 mm, deutepn kataokeun 150 x 800 mm).

IMati oTig oAU «KAEIOTEG» AAAAYEG KATEUBUVOEWY AEPAYWYWY TIPETIEL
va toroBetouvtal TrrepUyla katelbuvong Tou agpa;

lMati n ouvdeon TwV KAUATIOTIKWY HOVASWY 1) TWV AVEULOTHPWY [E TO
OI(KTUO TWV agPAYWYWV TIPETIEL TIAVTA VA CUVOEOVTAL e TIAVIVO OUVOE-
OMO;

Emuoke@teite TO £pyaoTnplo KALATIONOU TOU OXOAElOU 0ag Kal kata-
ypdyte Ta akdAouba oTolxela:

(@) TuAUA agpaywywv:

® To UNIKG KATAOKEUNG TWV AEPAYWYWV.

e Tig dlaoTtdoelg Twv eUBUYPAUUWY TUNHATWY TOU.
® To e{dog Tng pévwong.

e Ta didpopa eldIKA eEapTriuata (Ywvieg, Tagp KAT), He TG dlaoTAoELqg
TOUG



226

10.

11.

12.
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(B) To TuAUA TOU AvEULOTNPA:

® To e(dog Tou aveulotrpa.

® Ta TexVikd XQPAKTNPLOTIKA.

e O tpdrog olvdeong e To JIKTUO TWV AEPAYWYWV.

YroAoyiote To kK6OTOG TOU OIKTUOU aepaywywv apou urtoloyioete
PWTA To BApog TN Aaupapivag kal pwtAoeTe OTo eAeUBePO eUmoOpLo
yla v T ™Q Aapapivag avd kg. Enlong pwtriote avBpwrioug Tou
enayyéAUaTog (Kavahddeq) yia To kdotog Tou kdbe eEaPTHUATOS TOU
SIKTUOU TWV agpAYywYwV (YwVIeg, TAQ KATT).

YroAoyioTe TO KOOTOG TWV AEPAYWYWY av N Kataokeun ywotav and
KUKALkoUG agpaywyoug. Yriohoyiote n dlagpopd kOaToug.

YroAoyioTe TO KOOTOG TWV AgpAYWYWV av N emTpenduevn taxutnta
oToug agpaywyouUg Tav 6 m/s avti TG apxIkng TaxutnTag Twv 5 m/s.



1.

AEPArQrol 2217

AZKHZEIZ

To TaxUUeTpo aépa KATd TNV TomoBETnor Tou o agpaywyd €del€e
pE€on Taxutnta 7 m/s. Av o agpaywyodq eival KukAikog pe diduetpo 400
mm (0,4 m), Tola eivat n Tapoyr Tou dlepxSUevou agpa os m/s;

Mota Ba eival n péon Taxutnta Tou A€pa, av n MoodTNTaA agpa, Tou
Bpnikate otnv mponyoupevn AoKnon, Kveital péoa o’ éva aepaywyo
dlaotdoewv 600 x 400 mm;

Ze eyKatdotaon KAATIOHoU To OAIKS aloBnTd YUKTIKS POPTIO UTIOAO-
ylotnke og 16860 W. Av n Bepuokpaacia Enpou Bepuouétpou (tdb) Tou
MPOCAayOUEVOU a€Pa OToV KAHATICOUEVO Xwpeo sivatl 16°C kat n Bgppo-
Kpaoia Tou xwpou eivat 27°C, va Bpebdouv:

(a) To mood Tou anatrroUpevou KAATIOUEVOU agpa oe L/s.

(B) O1 dlaotdoelg Tou KUPLOU agpaywyou, dtav n eykatdotaon e&u-
ninpetel Kkpd B€atpo Kal n ula Aeupd Tou agpaywyou TPEmneL va
elvat 400 mm.

(y) Na urtohoylotoUv oL CUVOAIKEG anwAeleg TPRWY Tou utidyn agpa-
ywyou, av To UriKog Tou eivat 15 m.

2€ eyKatdoTtaon KAUATIONoU, To oAk alobnTd YukTikS popTio uttolo-
ylotnke og 30500 W. Av n Bepuokpaaia Enpol BepUOUETPOU TOU TIPO-
oayopevou agpa otov kAlpatilépevo xwpo eivat 15,5°C kat n Bepuo-
kpaoia Tou xwpou eival 28°C, va Bpedouv:

(a) To mood Tou anattoUpevou KAATIOUEVOU agpa oe L/s.

(B) O1 dlaotdoelg Tou KUplou agpaywyou, étav n eykatdotaon eEurn-
petel pla tpdmnela kat 1 pia mAeupd Tou agpaywyou Tpénel va eival
500 mm.

(y) Ot dlaotdoelg Twv dUO EMUEPOUG AEPAYWYWY OTOUG Oroioug ol-
pdletal e&loou n apoxr Tou agpa av To UYog npénel va eivat 500
mm.

(3) Na urtoAoylotoUv ol CUVOAIKEG amwAeLleg TPLRWYV Tou umdyn agpa-

ywyou, av To UriKog Tou KevtplkoU agpaywyou eivat 12 m kat o k&be
EMIPEPOUG KAADOG €XeL UNKOG 18 m.
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v 4

<MBIQKOMENO] sTOXOI

/ Na pdBouv oL pabntég To OKomo Kal Ta €idn Twv OToNiwv Tou agpa
TIOU XPNOLOTIOLOUVTAL OTOV KAWATIOUO.

/ Na pdbouv va emAéyouv 1o owotd eldog Kal peyebog oTopiou yla
kdBe mepimTwon KAATI{OPEVOU XWPEOU.

\/ Na e€olkelwBoUv e To e(d0G TWV UAIKWV KATACKEUNG TWV OTOUIWV Kal
e TA TEXVIKA XAPAKTNPELOTIKA TOUG.

5-1. levika

2Komdg TNG TPOCAYwYNQ KAIATIOUEVOU agpa o’ évav KALLATICOUEVO XWPO
elval va dnpoupyrioel Tov kKatdAnAo cuvduaocpd Beppokpaaciag, uypaai-
ag Kai Kivnong Tou aépa otn «fwvn» ou {ouv 1§ epyddovral ol Avepwriol
(dnAadn) oe UYog 1,80 €wg 2 m Tepinou and to damnedo). Me tov napand-
VW OUVOUAOUS TwV OTOIXE(WV TOU TIPOCAYOUEVOU Q€PA, ETIOLWKOULE TN
dnuoupyia ouvenkwv dveong otn {wvn TOU XWPEOU TIOU 3paaTnpLoTolei-
TaL o dvBpwrog.

H ASHRAE ovoudZel «@veon» Tnv katdotaon katd tnv oroia ol ouv-
Brkeg evog KAMUATIOUEVOU XWPEOU IKavoTtolouv Tidvw arnd 1o 80% Twv av-
Bpwnwv. BéRala, n aiobBnon tng dveong, onwg autr] oploTnke Tio mdvw,
avapépetal o dtoua Pe péon dpaotneldtnta, oo VTUGLUo Kal yia Taxu-
mTa aépa oTo XWPo HikpdTePN Tou 0,25 m/s. ‘Opwg, 0 agpag mou PTdvel
ota otéua apoxnig and Toug agpaywyouq eival oAU peyailtepng Ta-
xUtntag and autr) mou erutpénetal otn Jwvn dveong Tou KAUATIZOUEVOU
xwpou. ‘Etol, Ta otépa, ektdg Twv dAMwv aiouv kal To pOAo pubuLoTH
NG TaxutnTag e£6d0u Tou agpa and autd.
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ZxApa 5-1 2téuta dtapdpwv TUnwv ard avodlwuEvo aAouuivio.

Ektég Twv oTtouiwv mapoxng, oe [ia TA)PN eyKatdotaon KAUATIoHoU
ouvavtoUle Kal oTOMIa eMOTPOPAG TIou Tonobetolvtal oTo dikTuo ertl-
otpoPng kal eEaeplopou. Emiong, Ba nmpénel edw va avagepbBoulv kal Ta
oTéua ppéokou (vwmou) aépa. ‘Oha ta mapandvw avapepbEvta eidn
oTop{wv Ba meplypapouv XwpLotd oTig endpeveqg apaypdpoug.

5-2. Zréuia mpooaywyriS KAINATIONEVOU aépad

Ma TV opOoIOHOPPN KATAVOY) TOU KAIUATIOUEVOU Agpa OTOV KALATILOUEVO
XWPO XENOoToloUvVTalL Ta OTo[a ipooaywyng. Me T cwotr| Tonobgn-
on TWV OTOMIWY TIPOCAYWYNG OTO XWPEO, Aapevdg eAEyxeTal To mMood (4 n
paTa) Tou KAIMATIOMEVOU aépa TIOU ATAITEl 0 XWPEOG Kal apeTéPou pub-
MiCetal n TaxdTnTa pe Vv onola o a€pag ¢tdvel oto Xwpo. Emniong, pub-
MiCeTal kal ) katelBuvon TOU KAATIOUEVOU ag€pa, WaTe va ertuyxdavertal
N KaAUTePN dUVATH LOOKATAVOUY] TOU agpa OTO XWEO Kal va aropelyeTal
€10l n dnpoupyia “vekpwv {wvwv”.

Nekpég Lwveg ovoudloupe ta onpela evédg KAMUATICOUEVOU XWPOU, OTa
orola dev @Tdvel KANUATIONEVOG a€pag Kat eropévwg dev KAlatiCovTal
EMAPKWG. ZTIG VEKPEG Lwveg dev €XOUE TOTE TNV Avedn Twv UTOAOmwyY
XWpwv ou KAatiCovral kat yU' autd Ba mpénel va aro@eldyovtal.
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(B)

ZxApa 5-2. Suvnbelg TUnoL oTouiwv-rpooaywyrng KAUATIoOUEVOU agpa.
A. Ztduta toixou (eritoixa). B. 2TouLa 0poPrG.

H taxutnta pe v ornoia o aépag eE€pxetal and ta oToua TIPooayw-
YNQ eivatl éva dM\o oAU oroudaio otolxelo yia Tn dnuloupyia Twv cuv-
Onkwv dveong mou armaite(tal and kdbe eykardotaon KAatiopou. H
Tayxutnta pe v onoia 0 KAPATIoPEVOG agpag eE€pxetal and ta oToua
Ba mpénel va elval TéTola, WoTe N TaXUTNTA TOU OTO ETIMed0 MAPAROVNQ
Kal epyaociag Twv avepwrwy otov KAILATI{OPEVO XWPEO va Unv uteppaivel
Ta 0,25 m/s. Taxutnteq aépa oe XwWPo Tou {ouv Avepwrol, HeyaAUTEPES
Twv 0,25 m/s, uropel va dnoUPYrRoouV EVOXANTIKEG KATAOTACELG OTOUG
avBpwroug (MeTakivnom XapTwwy and Toug XWPoug epyaociag, uetakivnon
okdvNg OTo XWPOo, UIKkpdTEPN Bepuokpacia kAr.). Emiong, Taxitnteg aépa
OTO XWPO, HMIKpdTePeG amnd ta 0,15 m/s, Ba mpénel va ano@eUyovtal, yia-
T{ dev kavortoloUvTal oL CUVBKeg Aveong Twv avBpwrnwy Tou Bpiokovtal
otov KAlpatilépevo xwpo. Ot Taxutnteg petplovvral ota 3/4 Tng andota-
ong HeTa&y otopiou-Toixou.

Ta otéua npooaywyng rmou KukAogpopouv atnv ayopd sival dlapoépwv
eldwv, avdloya |e Ta onueia Tou Xwpou Tou ToroBeTouvTal, KaBwg Kal Je
TO OXAMA KAl TA AANa TEXVIKA XapakTnpLoTikd toug. ‘Etot €xoupe:
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® I1épIa TOiXOU (emiTOIXO).

® IT6HIa 0OPOPHG.

e Itépia damédou.

® IT6HIa €10IKAG KATAOKEUNG 1 EISIKWV TTPO3IaypaPuV.

Ta otéua tolxou Kat opoPng eival ekeiva mou xpnotuorolouvtal oTo
HeyaAUTePO TOO0OTO TWV £YKATAOTATEWV KALLATIONOU (Mdvw ard 90%),
YU autd kal 6’ aoxoAnBoupue 18laitepa e TNV MepLypagr], Ta TEXVIKA Xapa-
KTNPLOoTIKA Toug Kal Tn dladlkaoia ermAoyrg Toug.

Ta otéua danedou Kabwg Kal Ta oTOULA EBIKWY TIPOdIAYPAPWY Kal Ka-
TAOKEUWV (TL.X. Ta SdTpnTa oTOUa OPOPrIG) CUVAVTWVTAL OTIAVIA KAl O€ €l
SIkEG TIEPUTTWOELG KMUATIONOU, YU autd dev Ba aoxoAnBoupe replocdTepo.

Ta oTtépia Toixou Aéyovtal €Tol yilati TorobeTolvral oe 0pBoYwWVIOUg
agpaywyouqg Tou OTEPEWVOVTAL KATA Wrikog Tou Toixou piag aiBouoag
(ota avwtata onpeia Tou Toixou). Kataokeudlovtal ouvrbwg arnd avodel-
wWHEVO aloupivio, aAAd Kal ard evioxupévo TTAAoTIKO UAIKS (PVC 1y ABS).

A)

ZxApa 5-3. A. 2téuta toixou ané arouuivio. B. Stduta toixou and nAaotikd ABS.

Ta otépa Toixou anotelouvratl:
® Ané to peraliké mAaioio oTepgwong.
® A6 1o didppaypa pubpIong Tou dyYKou Tou agpa (TAUreP).

® Ané ta nrepuyla katelBuvong (opliovTia kal kAbeta).
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Me 1o di1dppayua prnopoupe, €W Tou edIkoU pubuoTy, va pubuicou-
| e TO 006 TOU KALATIOUEVOU aépa Ttou Ba pocdyeTal and kdbe oTduio 1
Kal va kAelooupe teeiwg ) diodo Tou agpa and To OTOLO O TIEPUTTWOELG
Tou, yla kdmnoto Adyo, Ba mipérnel va katapynBel Eva aTdplo.

Me Ta opi{évTia miTepUyla €xoupe Tn duvatdTnTa va KateubUuvoupe Tov
agpa mpog Ta Mavw 1} TPog Ta KATW, WOTE VA TETUXAVOULIE TNV KAAUTEPN
duvaTr] KATAVOY] TOU agépa OTo XWPO.

Me Ta kG6eTa nTeplyla KATeubBUVOULE TOV A€PA TIPOG TIG EMOUUNTEG
kateubuvoelg (aplotepd-Oekld), wote, oe ouvduaoud Kal pe ta opllovtia
ntepUyla, va €XOUUE APLOTN KATAVOUN TOU KALUATIOUEVOU a€pa OTO XWPO
KAl QUOIKA TN dnuioupyia kaAUtepwy oUVBNKWY Aveong.

5-3. H emidoyr) Twv oTouiwv TOiXOU

H eruAoyn Twv otopiwv Toixou yivetal and nivakeg kataokeuaotwy. Na va
emAéEouple TO owoTd OTOUIO Yia KABe Tep(MTwon KAIMATICOPEVOU XWPEOU,
Ba mpénel va éxoupe Ta akdAouba otolxeia:

* Tn pop®n TNG aiboucag mou Ba kAlatiooupe, TNV avartuén Tou
SIKTUOU TV agpaywywv, Kabwg Kat Tnv akplpr] 6éon Twv oTtouiwv.

e Tnv mapoxn Tou otopuiou oe L/s (Aitpa avd SeutepdAeTTO).

e To anartoUpevo BEANVEKEG TOU OTOOU O M.

e Tnv nTwon Tou oTouiou e m.

® Tnv emTpenmdyevn TaxuTNTa TOU agpa Katd tnv €£0d6 tou and 1o
otéulo og m/s.

H mapoxn Tou otopuiou Ba mpénel va eival avdhoyn Tou PukTiKoU (pop-
Tlou mou KaAeltal va avTieTwrtioel, Onwg autd €xel urtohoyloBel otn ¢don
UTTOAOYLOMOU TWV PUKTIKWV QOPTIWV.

To BeAnvekég evdg oTouiou Toixou eival n opldvtia andotaon ard To
OTOMIO WG TO ONUEID TOU XWPOU OTou N TaxUTnTa ToU agpda MEPTEL OTA
0,25 m/s.
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- Z -
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‘Opla peduarog Adredo %
agpog pe TaxuTnTa
0,25 m/s ’/

Zxnpa 5-4. H éwota tou BeAnvekous Kal TG NTwong evog oTouiou Toixou.

To onueio pétpnong g Taxutntag Tou agpa Twv 0,25 m/s Ba mpénel
va yivetal oe anéotaon {on ue Ta 3/4 Tng. ohikrg andéotaong and Tov aré-
vavtl Tolxo Kat oe Ugog mepinou 1,85 m and to ddnedo (oxipa 5-4).

Nrwon evdg otopiou Toixou ovopdloupe Tnv KABeTN andotaon and Tov
d&ova Tou gtopiou péxpL Tou onpeiou NG alBoucag Tou 1 TaxUTnTa Tou
agpa néptel grov 0,25 m/s. (oxNHa 5-5).

To BeAnvekEG Kat 1 TITwon evog oTopiou Toixou dev eival otabepd otol-
xela. H i Touq e€aptdral and tn B€om Twv opllovTIwY MTEPUYIWV TOU
otopiou. To peyahutepo BeAnvekég To TeTuXaAivoupe étav Ta oplldévria
rrepUyla Tou otopiou sival pubuiopéva oe ywvia °0 (Exriua 5-5, eikéva A).

210 oxnua (5-5) napatnpoupe OTL, YIa CUYKEKPLUEVO OTOULlo, dTav Ta
optZdvtia rrepuyla sivat pubuiopéva otig 0°, To BeAnveksg eivat 15 m, oTIg
22° gival 13 m kat oTig 45° 10 BeAnvekég MéeTel ota 10 m. Oa rpénetl edw
va onuelwBel étt 600 augdveral To BeANVEKEG, AUEAVETAI Kal N TITWON
TWV OTOHIWV Kal avtiotpoga.

H o1déun 6opupou eival €va dA\o {ntolpevo oToLXe(O Yla TN owoTr)
gr\oyY| evég otopiou’. H otdBun BopuBou ota otdéua yetpiétal os dba
db(A) (vteounéN) kal eEaptdral:

® And Tnv TaxUutnta pe v ornoia eE€pxetal o agpag and Ta oTouLa.

® Amé Tnv noldTnTa TG KATAOKEUNG TWV OTOUIWV.

1 AertopepéoTepa yia Tn otdbun Tou BopuBou Ba avapepBoUe 0To KEPANALO TWV KALQA-
TIOTIKWOV HOVASWV.
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ZxAua 5-5. Ooo au&dvetat n ywvia Twv optlovtiwv MTepuylwv ToU OTouioU, T60O0
uetvetat to BeAnvekés. (A) 0°, (B) 22°, () 45°.
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Ma va eAéyxoupe kat ) otdbun BopuBou Tou TIPOEEVEL N TIPocaywyn
TOU KAILATIOUEVOU a€pa OTO XWPO, XPNOlomnoloUpe eIKoUG TIVAKEG TIOU
pag divouv Tnv erutpendpevn Taxutnta Tou eEepxdpevou and Ta oTdua
aépa yla kdbe eidoqg xwpou. ‘Evag t€toloqg mivakag eivatl kat o (5-1) mou
QaKOAOUBEL.

H otdBun Bopupou mou erutpenetal o’ €vav KAATI{OPEVO XWPOo eEap-
Tdtat and To €idog Tou Xwpou. AN otdbun BopuBou emTpEneTal ota
otouvTio TNAedpaong, AAAN OTIG KaTolkieg, AAAN oe aibouoeq BIRALOONKWV
kATt O mivakag (5-2), mou akoAouBei, pag divel TN UEYLOTN ETUTPEMOMEVN
oTtdbun Bopupou yia dLdPopoug XWEOUG.

MINAKAZ (5-1)
MéyioTeg emTpendeveg TaXUTNTEG A€pa OTA OTOHIO TTPOCAYWYAG.

EiSoc xipou Ennpsnépsvnm 7:XI'JTI'|T0 agpa
Ztouvtio padlopwviag - TV 25
BiBAoBrikeg 25
Mpapeia 3,75
Kartolkieg 3,75
Noookopeia - Zevodoxeia 3,75
Anpoéola ktipla 5
Ogatpa 5
Eotiatépla 5
Tpdnedeq 5
ZxoAela 5
Epyootdola 7,5
lupvaotipla 7,5
Koutiveq 7,5
Meydha kataotriuata 7,5
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MINAKAZ (5-2)
MeyioTn emitpendpevn oTdbpn 6opUuBou oe dIAPopoug
Xwpoug mou KAIpariovral.

Eidog xwpou zTée"é'b?Zf EREs
Ztouvtio padlopwviag- TV 25-30
Ogatpa - AiB. JlaAEEewY 30-35
EkkAnoieq 30-40
Kartolkieg - ZxoAeia - Kivnuatoypdpot 35-40
Mouoeia - BiBAiobnkeg 35-40
Noookopeia 30-40
Mpagpeia 40-50
Arnobnkeq - Karaotrjpuara 40-50
Eotiatépla - Zevodoxeia 40-50
Anpdota ktipla - Tpdmneleg 45-55
Eotiatépla - Bar 40-50
Epyootdoia ehapptdg Blounxaviag 50-70
Epyootdota Bapldg Blopnxaviag 60-80

ApoU opiooupe T oTdBun BopURoU ToOU ETUTPETEL O KALUATILOUEVOQ
XWPOG Kal Tnv TaxUutnta Tou mpoaoayduevou aépa (rivakeg 5-1 kal 5-2),
XPNOLLOTIOIWVTAG TVAKEG KATAOKEUAOTWY, UMOPOULE va ETIIAEEOUUE TIG
dlaotdoelg Tou otopiou Tou Talptdlel oe k&Be meplmTwon KAUATI(OeEVOU
Xwpou. 'Evaqg tétolog mivakag emAoyng otopiwv Tolxou eival kat o (5-3)
TIOU aKOAOUBEL.
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MINAKAZ (5-6)
ZToIX€ia eMAOYAG OTOHIWV TOiXOU

Aiaotdoeig 305x102 356x102 457x102
n— °'(""’""T':)’“ 254127 406x102 356x127
agpa 203x152 305x127 305x152
L/s 254x152
0° 22° 45° 0° 22° 45° 0° 22° 45°
BeAnvekég m 7,32 6,40 5,18 6,40 5,49 4,57 5,79 5,18 4,27
Mtwon m 2,44 1,83 1,52 2,13 1,83 1,37 2,44 1,98 1,52
% Taximra m/s | 4,18 4,80 5,20 3,58 4,10 4,48 2,70 3,20 3,48
Mtwon nieong Pa 11,7 15,5 18,0 8,6 11,2 13,56 4.8 6,6 7,9
Behnvekéq m 7.9 73 58 73 6,4 52 6,7 58 4,6
Mreon m |26 2,0 1,5 24 18 15 26 2,0 15
106 Taximra m/s | 4,7 54 58 4,0 4,6 5,0 3,2 3,6 3,9
Mtwon nieong Pa 15,0 19,3 22,9 10,7 14,2 16,8 6,4 8,9 51
Behnvekéq m 9,1 7.9 6,7 7.9 7,0 58 73 6,4 52
Mtwon m 29 2,1 1,7 2,7 2,1 1,7 29 2,1 1,7
118 Taximra m/s | 53 6,0 6,5 4,5 5,1 5,6 35 4,0 43
Mrwon nieong Pa 18,5 24,6 28,7 13,5 17,8 20,3 7,6 10,4 12,4
Behnvekéq m 10,06 8,54 7,32 8,84 7,62 6,71 7,93 7,01 5,79
Mtwon m 3,05 2,29 1,83 3,05 2,29 1,83 3,05 2,29 1,83
130 Tayutra m/s | 5,75 6,63 7,13 4,90 5,63 6,18 3,80 4,35 4,75
Mtwon nieong Pa 22,6 29,5 34,5 15,7 21,3 25,9 9,4 12,4 15,2
Behnvekéq m 10,98 9,45 7,62 8,23 7,32 8,54 7,32 6,40
Mtwon m 3,20 2,44 1,98 3,05 2,29 1,83 3,05 2,29 1,83
e Taximra m/s | 6,28 7,23 7,75 5,30 6,15 6,65 4,15 475 5,20
Mtwon nieong Pa 26,4 3,58 41,1 19,1 25,7 30,0 11,4 15,0 18,0
Behnvekéq m 11,28 10,06 8,54 10,67 9,15 7,62 9,45 7,93 6,71
Mrwon m 3,20 2,44 1,98 3,20 2,44 1,98 3,20 2,44 1,98
154 Taximra m/s | 6,85 7,83 8,48 5,80 6,65 7,25 4,50 5,15 5,63
Mréon nieong Pa [310 414 483 |229 302 361 |135 175 213
Behnvekég m 1250 10,67 9,15 11,28 9,76 8,23 10,37 8,54 7,01
Mrwon m 3,35 2,44 2,13 3,35 2,59 1,98 3,35 2,59 1,98
165 Taximra m/s | 7,33 8,43 9,03 6,28 7,20 7,80 4,35 5,53 6,08
Mtwon nieong Pa 36,3 48,5 56,4 26,2 35,6 41,4 16,0 20,6 254
Behnvekéq m 13,11 11,59 9,76 11,89 10,67 8,84 10,98 9,45 7,62
Mrwon m 3,51 2,44 2,13 3,51 2,59 2,13 3,51 2,74 2,13
177 Taximra m/s | 7,85 9,05 9,68 6,70 7,70 8,35 5,18 5,95 6,50
Mo migong Pa |414 569 645 |312 409 483 | 180 244 279
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EI? MAPAAEITMA

2e KA\paTilOpevn tpdrela, Ta OTOULA TOXOU aréxouv arnd Tov arnévavTl Toi-
X0 13 m. Av n apoxn kABe otopiou eivat 142 L/s, va Bpeboulv ol dlaotd-
oelg Twv oTopiwy Trou Ba TomoBeTnBoUv O0To XWPEO NG TPdnelag.

2 AMNANTHZH
1. Apou mpdkeltal yia tpdnela, n erutpendpevn otddun Bopupou eival
45-50 db (ruv. 5-2) kal n erutpenduevn taxutnta e€6dou Tou agpa
and Ta oTépLa MPooaywyng eivat 5 m/s (riv. 5-1).

2. To BeAnvekeg Twv oTopinv Ba eivat:
BeAnvekég = (3/4) x 13 = 39/4 = 9,75 m.

3. Z1ov niivaka (5-3) evrormifoupe TNV anatrtoupevn apoxr Kabe otoui-
ou, TIou oTnV TepimTwor| pag eival 142 L/s.

4. KivoUpevol opllovTiwg mpog ta de&ld otn ypauur g taxutntag, Yd-
XVOULe va BpoUpe Tnv MANoléatepn TaxUtnTa npog ekeivn mou €xou-
pe erAéEel. H mAnoiéoTepn TaxutnTa otov nivaka (5-3) yla mv niepi-
TTwon pag eivat n 5,3 m/s, oe ywvia rrepuyiwv 0°. Mapatnpoupe 4Tt
Ikavortoleftal andéAiuta kat To {ntouuevo BeAnvekég 9,75. Kivolpevol
TPOG TA MAVW, CUVAVTAWE TIG dlaoTAoElg TEOOAPWY CToM{wv and Ta
oroia propoupe va ermAEEoUE auTtd Tou TalPLdlel TeEPLOCOTEPO OTNV
nepimtwon pag. Ag unoB€ooupe OTL TIPOTIUANE TO OTOUO HE TIG dla-
otdoelg 305 x 127 o€ 0°.

5-4. ZTOMIa 0POPIIG

To e(dog autd Twv OTOUIWY POCAYWYNG KALIATIOUEVOU agpa XPNOLULOTIOL-
eltal katd kavéva oe pueydAng €ktaong KAATI(OUEVOUG XWPOUG e Yeu-
Sdopo@éq. Mpotiolvtal oe xWPoug otoug omnoiloug peyaiUtepn oroudal-
otnTa €xel 0 Bepvdg KALUATIONOG (PUEN). To MAEOVEKTNUA TwV OTo{wv
0pPOPNG eival 6TL dnuioupyolv ypryopn Kat IArjen avAapuign Tou aépa mpo-
OayWYNG e ToV aépa ToU KALUATI(OUEVOU XWPEOU Kal €T0L €XOULE TIOAU TILO
oUVTOMA TO QMOTEAECHA TIOU ETIOLWKOULIE.
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)

ZxApa 5-6. Zuvnbelg TUnotL oTouiwv opoPrig.
(A) Tetpdywvo. (B) KUKAKO. () ue kauruAa repUyta kateubuvong.

Ta otéuia opoPrg uropel va ta Bpoupe oto eundplo oe SIAPOoPES LopP-
@Eq amnd TIg omoleq eTNEYOUpE TN HoPPN Kal To £(d0g Ttou Talpldlel meplo-
00tepo Oe kABe TepimTwon KAati{dopevou xwpou. Ot AoV XpnaoLorol-
oUpevol TUTOL OTOMIWV 0POPNIG TIOU CUVAVTA KAVE(G OTIG £YKATAOTACELG
KAlaTIOMOU eiva:

® Ta KUKAIKG OTOpLIa 0poPn|G.

e Ta teTpdywva 1} opBoywvia.

* Ta opBoywvia oTéula e KapmUAa iTepuyia kateuduvong (Suo, Tpl-
WV ) TEOOAPWV KATEUBUVOEWY).

To UANIKG KATAOKEUNG TWV OTOMIWV 0pOoPriG, OMwWG Kal TwV OTOU{wV Toi-
Xou, elval To avodeiwpévo aloupivio, To omoio prnopel va Bagtel oe dldpo-
pa xpwuata avaloya Kal pe to Tt anattel n dlakdounom Tou Xwpeou. Ektdg
BE€Rata and Ta oTtéula opoPrig and aloupivio, KukAo@opoUv OTo eUTOPLO
Kal otopa and okAnpd mAactikd ukiké PVC R ABS (oxrua 5-7).
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ZXAHa 5-7. 2Téuta opoprig arnd evioxuuévo mAaotiko ABS.

Ta otépa 0poPnG eKTOG amd Ta MAEOVEKTHATA TIOU avapEPOnKav ma-
pardvw nMapouctdlouv Kal HEIOVEKTHHATA, LEPIKA TwV oroiwv eivat:

e Kootifouv meploodtepo and Ta oTOULa TOiXoU, avTioTOLKWwV XaPaKTN-
PLOTIKWV.

® To KOOTOG KATAOKEUNG KAl TOTIOBETNONG TOU JIKTUOU TWV AEPAY WY WV
yla otéua opoPng eival peyaAltepo, AOYyw Twv SUOKOALWY TIOU OU-
vavtd n avdptnon (KpEUaoua) Twv agpaywywy ard tnv opopr Tou
XWPOU Tou K\aTiZeTal.

® Ta otépia opoPrig dUokoAa rpocapudélovtal o KaTolkieg 1) dAAAOUG
HKENG €kTaong Xwpoug. H xprion Toug neplopiletal oe aibouoeq pe-
YAANG €ktaong.

Ta otéua opoPr|g KataokeudlovTal e otadepd 1} pudldpeva mre-
puyla didxuong Tou aépa. Ouwg Kal oTig dUo TMEPUTTWOEIG KATAOKEUNG,
KABe oTdI0 KAAG KaTaoKeUN g artoTeAe(tal and ta akdAouba eEaptuara:

e Ané tn Baon (m\aiolo), oty omnoia otnpeileTal n UNOAOIN KATACOKEU)

TOU oTouiou.
® Aré 1o didgpaypa (TAUTEpP), ou pubpilet Tnv nocdtnta Tou dlepXo-
Hevou agpa.

® And Tn oXdpa IC0OKATavoung Tou agpa, Tou Kateubuvel (on moadt)-
Ta aépa pog OAeQ TIG KATEUBUVOELG.
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Aldppayua

A) (B)

2xdpa
LOOKOTAVOUNG

MeTaMK)
urtodoxn
omPENS

ZxApa 5-8. KukAikd otduta opoing ota orola gpaivovral ta eEaptiuara
aré ta ornoia artoteAouvtatl. A. KUKAIKG oTOuLo 0popng ue ta e€aptriuard tou.
B. Pubuion dtappdyuatog (taurep) otouiou.

2tV ewdva (A) Tou oxruarog (5-8) ¢aivovral Ta eEaptripara and ta
oroila arnoteAeital éva oToo 0poPrG, KUKAIKAG MOPPNG, EVW OTNV elkdéva
(B) Tou 1diou oxrjuatog gaivetal n pUBLLoT Tou dlapEAyUaATog TOU OTOMIoU.

5-5. H emiAoyn Twv oTouiwv 0poPrg

‘Onwg Kkat otnv TepmTwon emAoyrq Twv oTopiny TolXou, £ToL KAl yia TNV
€MIAOYT TwV OTOUiwv 0poPr|g, anatrouvTal Kamowa grolxeia. Ta oroixeia
autd eiva:

* H mapoyxr tou kAuatiopévou agpa oe L/s.
® H Taxutnta Tou aépa katd tnv €£0d6 Tou and To oTtélo o€ M/s.
e H péyiortn akriva diaxuong oe m.

H péyiotn akriva didxuong evég otopiou opo®rq elval KATL avtioTolxo
He To BeAnvekég Twv oTopiwy Toixou Kal opileTal wg n opifévTia andéora-
on HeTa&U Tou KEVTPOU TOU OTOHIOU KaI TOU ONMEIoOU TTOU N TaxUTNTA TOU
aépa méPTel oTo 6pIo Twv 0,17 éwg 0,25 m/s. H péylotn aktiva didaxu-
ong evdg otopiou dev mpénel va Eemepvd TIg dlaoTdoelg Tng aibouocag Tou
KAlatiCeTal, yiatl dnuoupyel eVOXANTIKEG KATAOTACELG Kal EAGTTWON TNG
aloBbnong dveong. H erloyr| Twv otopiwv opo@n|g yivetral and katakdyouq
KATAOKEUAOTWY 1} dlaypdppaTa Omnwg autod TTou aKoAOUBE(:
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V(m/s) ——»

i111|l|1|| I I

12,5 25 50 75 100 125. 200 250 375 500 625
Q(L/s) —

Zxnpa 5-9. Aildypauua ermAoyng otouiwv opopng.

E‘? MAPAAEIrMA

Ag urtoBéooule 6Tl oe KAUATI(OUEVO XWPEO TPATelag AnopacioTnKe va To-
noBetnBouv otdéua opodnq. Av and 1o kdBe ot TIPETEL VA TIPOTAYO-
vtat 150 L/s, va Bpebel n didueTpog KUKAIKOU OTOoioU 0po®riqg oe mm.

2 ANANTHZH

e Amé Tov Ttivaka (5-1) Tng napaypdgou (5-3), Bplokoupe OTL N emiTpe-
niéuevn TaxUtnta Tou agpa mou eE€pxetal and ta oTdula oe BiBALo-
Brkeg elvat 5 m/s.

® 310 dldypappa Tou oxruatog (5-9), evrornifoupe Ta akdAouba oTol-
xela:
- Mapoxn = 150 L/s
- Taxdmta = 5 m/s

e To onpeio Toung TwV YPAUPWY TNG MAapoXAg Kal TG TaxuTnrag divel
TNV anattoUpevn SIAPETPO TOU KUKAIKOU OTO{oU, TIoU OTnV TepimTw-
on uag sivat 250 mm.
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5-6. ZTOMIO EMIOTPOPHS KAl OTOMIA PPECKOU aspa

Ta oTdpLa emoTpoPrig TonobeToUvTal 0To JIKTUO TWV AgPAYWYWYV ETILOTPO-
PNG. Avappo®ouyv agépa ard Tov KAUATI(OUEVO XWEO Kal LEow Tou JIKTUOU
EMOTPOPNG, TOV 0dnyoulV OTNnV avappdPnomn TN KAUATIOTIKAG pHovAadag 1
Tov anoppimntouv ato MePBANNOV.

()

Zxpa 5-10. (A) kat (B). Ztouta eruotpo@rnis () Ztéuio ppéokou agpa, and aAouuivio.

Ta otéua emotpoPng karackeuddovtal amnd Ta idla UNIKA Tou kata-
okeudlovtal kat ot Aot turoL otopiwv (avodelwpévo ahoupivio 1) MAAoTL-
KO) Kal KUKAOQOPOUV g€ PeYAAN TIOKIAID SLAOTACEWV Kal XOWUATWV.

Ta oTépLa emoTPOoPriG Kal PPECKOU A€pa KaTtaokeudlovTtal ue pUBULOTL-
kS dldppayua (vtdurnep) 1 xwplig didgpayua. H emmhoyn toug yivetat and
KATAAGYOUG KATAOKEUAOTWY OTav €XOUUE Tov OYKO TOU a€pa TIoU TIPETIEL
Va ETIOTPEPEL ATIO TO CUYKEKPLUEVO OTOWLO KAl TNV emmTpenduevn Taxutnta
ToUu aépa oTnV {0030 TOU OTOWI{OU ETILOTPOPNG.
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ZxApa 5-11. Ztéua ermotpopri arnd nAaotikd ABS ota orola
UrtdpxetL kat PIATPO agpa EMOTOOPNG.
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o
7). NEPIAHWH - ANAKE®ANAIQZH

S

S

® Ta €(dn Twv OTOM{WY TIOU XPNOLUOTIOOUVTAL OTIG EYKATAOTACELG Ke-

VIPlkoU KAUATIOPOU elval: Ta oTOPIa MPOoaywyng, Ta oTopIa €mi-
OTPOPNG Kal Ta oTOHIa PppETKOU aépa. Ta otdua npooaywynqg dla-
Kplvovtal og: oToula ToiXou, OTOMLIa 0poPNiG, OTOLa daredou Kal oe
OTOMLA EDIKWV TIPOSLAYPAPWV.

Ta UAIKA KaTAOoKeUNG TwV oTouiwy elval To avodelwpévo aloupivio i
TO evioXupévo mhaotikd ABS 1j to PVC.

Ta oTolxeia mou Tpémnel va €XOUlE Yla TNV ETIIAOYT TWV OTOUIwV Tol-
Xou elval ) mapoxr agpa, n erTpenduevn TaxutnTa Tou aépa oto
OTOMLO KAl TO BEANVEKEG. ZTNV TIEPITTTWOT EMMAOYNAG TWV OTOM{WY 0po-
eNg, 6a Tpémnel va €Xoupe: TNV TapoXr, TNV TaxUTNTa Tou agpa Kal
NV aktiva didxuong Tou agpa.

H emiTpendépevn TaxutnTa oto Xwpeo 1ou {ouv kal epydlovrtal ot Av-
Bpwriol (1,85 m) dev mpenel va Eenepvd Ta 0,25 m/s, al\d kat va pnv
néptel Katw Twv 0,15 m/s.

H emTpenépevn otddun 6opuUpou ota otdula pooaywynqg eivat éva
dA\\o oTolxeio mou mpérnel va AngeBel untdyn Katd Tnv erAoyr| evog
otopiou poocaywynig. H otdbun 6opuBou oto otduio eEaptdral and
Vv Taxutnta Tou e€epxopevou agpa Kal and tnv noldTnTa KATAOKEU-
g Tou otopiou.

Ta otéuia opo@rig, dtav €xouv emleyel cwoTd, eMPEPOUV TIO YPN-
yopa TO €mBUPNTS arotéAeopa otov KAlati{éuevo xwpo amd ta
oTépLa Tolxou. ‘Ouwg, ol eYKATAOTACELG KAWATIOUOU |e OTOMIA OpO-
@1¢ KootiCouv TeploodTepo amnd avtioTolxeq eykataotdoelg e otd-
pia Toixou. H anaywyn Tou aépa and Toug KAUATI{OHEVOUG XWPOUG
KAl N EMIOTPOPY] TOU OTNV KAUATIOTIKY] JovAda TnG €yKATAoTAONG
yivetal and ta oTtépa EMOTPOPNG 1) ANaywyrg, eV 1 TPOCAYWY
Tou PpEoKou agpa arnd to MePBANNOV yiveTal e TA OTOUIA PPECKOU
(vwriol) aépa.
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EPQTHZEIZ

Molog 0 okomdg TwV OTopiwV Pocaywyng KAIATIOUEVOU aépa;

T elval ot “vekp€qg Cwveg” OoTOUG KAUATI(OUEVOUG XWPOUG Kal TIWG
prtopouv va aropeuxBouy;

Mola TaxutnTa rpénet va €Xel 0 KAATIOUEVOG a€pag OTO XWEO TIoU
Couv Kal epydalovtal dvBpwrol;

lMarti n Taxytnta Tou KALATIOPEVOU agpa Jev TIPETIEL VA TIEPTEL OE
XAPNA4 enineda oto Xwpo epyaciag Twv avopwnwy (kdtw twv 0,15
m/s);

Mola €idn otopiwv yvwpileTe Kal rota and autd sivatl Ta AoV xpn-
OLOTIOLOUEVQ;

Ti elval To BeAnVeEKEG, TL N MTWON OTA OTOWLA TOlXOU Kal TToloL Ttapd-
YOVTEG UIMopoUV va Ta QUEOUELWOOUY;

T elval n akTiva did¥uong ota otéula opoPrg Kal arnd moloug ma-
pdayovteg eEaptdral;

Mola otolxela anatrolvral yla Tnv ermAoyn evog oTouiou Tolxou Kalt
Tola yla éva oTouIo OPOPNG;

Ané noloug napdyovteg eEaptdTal np oTdbun BopuBou otnv €£0d0
Tou aépa amnd éva oTouLo;

e KA\lpaTI(épevo xwpo Ba tornobetndoulv otduia Toixou. Av n anod-
otaon Twv oTopiwv and Tov arévavtl Toixo eivat 15m, va Bpebel To
anattoUpevo BEANVEKES TWV OTOMIWV.

Mola mpénel va eival n ddPeTpog KUKAIKOU oTop{ou 0po®rg, ovo-
MaoTIkAG TIapoxng 106 L/s kal taxutntag otnv €£0d0 Tou oTouiou 4
m/s;

Mati Ta oTépa mpooaywyng dev MPETeL va Torodetouvtal Kovtd oe
OTOULA ETILOTPOPNC KAUATIOTIKAG HMovAdag;

Mola pawvdueva Ba mapatnendolv otov KAUATI(OUEVO XWPO, av
éva 1 meploodtepa oToMIa IPocaywynig, yia Kkdroto Adyo, ppayolv
(1} katapynBouv);
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2e mola oTolxela TG KAUATIOTIKAG eykatdotaong 6a mpémnel va
enéupBoulle, av évag KApatiléuevog Xwpog ardEel xprion Kal anal-
Tel pkpdTepPN 0Ttddun BopuRou;

>10 eninedo gpyaoiaq (1,80-2m) KAWATICOUEVOU XWPOU HETPONKE
Taxumnta aépa 0,5 m/s. Eival n taxytnta autr Tou agpa eMTPENTH;
Av &1, Ue TIOLOUG TPOTIOUG HMOPOULE VA TNV EAATTWOOULE;

Ze KAlpaTI(OuEVO XwpPo, Tou dlabétel NON Keviplkry Bépuavon ue
AEBNTa LeoToU vepoU Kal KAAOIKA BepUavTIKA owuata, arnopaacile-
TaL va tonoBetnBei eykatrdotaon Bepvol KAUATIOUOU (LOVO YUEN).
Mou Ba TomnoBeToUCaTE TOUG aepaywyouq npooaywyng; MNoto eidog
otopiwv Ba emA&yate yI' QUTY] TNV €yKATACTAON KAl YLATi;

2€e KAIMATICOUEVO XWPO, N TPocaywyr Tou KAlati(opevou agpa
yivetal pe emitolxa otduia, Twv oroiwv Ta mrepuyla katelbuvong
gxouv pubutotel otig 0°. Katd tov §Aeyxo TG eykatdtaong yia €A-
Aewpn “dveong”, mapatnperidnke OtL 0 aépag MPOCAYWYAG KTUTIAEL
otov anévavtl Tolxo. Eival to awvéuevo anodektd; Av oxl, mwg Uro-
pel va dlopbwoel;
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TO AIKTYO
TON ZOAHNQXIEQN

OI ANTAIEZ KAI TA AOITIA EEAPTHMATA TOY AIKTYOY
H EZIZOPPOINHZIH TQN MIEZEQN TOY AIKTYOY

H EMIAOTH TON ZQOAHNQN TOY NEPOY

OI TAXYTHTEZ ZTO AIKTYO TOY NEPOY

O YIMOAOITZMOZXZ THZ MNTQIHZ MIEZHZ
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v 4

<MBIQKOMENO] sTOXOI

\/ Na ermAéyouv ol HadnTég TIG KATAAMNAEG CWANVWOELS YIA TA CUOTH-
paTta KAATIOROU TIoU XENOLUOTooUV WG HECO HETAPOPAG TO WPUKTIKO
uypo.

/ Na unohoyiCouv Ti§ anartoUueveg APOXEG vepoU Kal TIG SLATOUES
TWV CWANVWOEWV 0€ €va oUoTNa Tou Xpnatorolel To vepd 1} dLAAU-
Ha vepoU Kal altBuAKAG 1) TIPOTIUAIKNG YAUKOANG.

/ Na pdbouv nwg SlAPoOPPWVETAL TO JIKTUO TWV CWANVWOEWV OE €va
olotnua KAatiopoU.

/ Na pdbouv 11 gival To e€looppornuévo dIKTUO Kal TIWG AuTd eTTUYXA-
VETAL.

/ Na yvwpioouv Ta pnxavruata mou xpnoluorolouvtal ota dikTua Twv
OWANVWOEWV TWV EYKATAOTATEWV KALUATIOMOU.

6-1. [levikd yia 10 3iKTUO TwWV CWANVWOEWY

H @u&n i n 6€puavon, yia va petapepbel and to onueio mapaywyng g
MEXPL TIG KAUOTIOTIKEG HovAadeg amnattel kKarmolo péoo petapopdg. Autd
uropel va eivat:

® AneuBeilag 1o PUKTIKS uypd Tou arooTEANETAL artd TO GUUTIEDTY] OTIG
KALLATIOTIKEG HOVADEG. TNV MePImTwaon auth AEue OTL Ol KAUATLOTL-
k€q povadeg (KM) eival dueong ektévwong kat cupBoAifovtal pe to
DX (amé Ttov avtioTtotxo AyyAiké épo Direct Expansion).

® To vepd, To omnoio Yuxetal oe €va ouykPdOTNUa rapaywynig Kpuou
vepoU Kal 0Tn ouvéxela arnooTteAeTaL oTig KM.
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H npwtn pébodog, Tng areubeiag ekTdvwong Tou YUKTIKOU uypou péoa
otig KM, eival katd\AnAn yla pikpou kat pecaiou Hey€0oug eyKaTaoTAoELG,
TIOU XPNOLOTIOOUV UIKPOS OXETIKA apBud KM. Xpnauomnololvtal Suwg Kal
oe peydAa ktipla, Ta ormola eival xwplopéva og {wveg Kal n k&be Twvn €xel
T0 JIkd TNG aveEAPTNTO OUOTNUA KALLATIOMOU.

H p€Bodog pe TIq cwAnvwaoelg vepou eival meploodtePo EUEAIKTN OTO
oxedlaoug, OTIg eMEKTACELG TNG KAl OTOV TPOTO AetToupyiag TnG eVw Uro-
pel éva peydAo kTiplo va kAuatidetat and €va kat Hovadikd WUKTIKG ou-
YKPOTNUA. H HeAETN OUwG Kal 1) eTiTUXiQ OTNV KATAOKEUT) Kal Aettoupyia
evog ouoTtriuatog e vepd eival apketd o dUokoAn kat artattel coapn
gunelpia.

AvtiBeTa, 1 PEAETN evOG OUOTAUATOG e CWANVWOELS YUKTIKOU uypoU
elval oAU o amAr} kal oe peydlo Babud turoromnpévn. Emniong undpxet
Kal TEXVIKN UrtooTrplEn amd TI¢ eTalpeleq mou dlabgtouv TETOIA CUOTHA-
Ta.

Aev Ba enektabolpe otn oUykplom Twv dUo cuoTnudTwy n orola eival
TIOAU SUOKOAN Kal uttdpxouv TIOAEG SLapopeTIkEG amndyelg. Meploplldua-
0Te MOVO OTO va noupe OTL kat Ta dUo eival oAU KaAd ouaTrpaTa KAUATL-
ouoU Kat arodidouv dptota. Mpolndbeon duUwg yla va AETOUPYCOUV Kal
va arnodwoouyv eival va peAetnBolv Kal Kataokeuaotouv owaoTd. ANLWG,
orolodnnote ocUCTNUA KAl av epapooTel Ba amoTuxel.

6-2. OI TUMOI TWV CWANVWY YUKTIKOU UypoU

OL OVOUAOTIKEG DLAPETPOL TWV XAAKOTWANVWV TOU YUKTIKOU UypoU Katd Ka-
véva avaggpovrtal oe (vtoeg. 2ZTnv ayopd ouwg, Tieavév Adyw g TAong
TIoU UTIAPXEL OTNV €QAPLOYT Tou cuotriparog S, €xouv apxioel va xpnot-
portoloUvtal kal ol avtioTolxeg ovouacieg Toug oe mm. 2tov Ttivaka (6-1)
BAEroupe TIq dlaotdoelg Toug, TIG OVOUATieg, kal Ta avtiotota mdaxn (uévo
TIC OVOMAOTIKEG DLAETPOUG TWV CWANVWV Xpeldletal va Bupdoaate).
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Nivakag (6-1): O1 TUMTOTIOINMEVEG S1A0TACEIG XAAKOOWARVWV
TTOU XPNOoIHoTIoIoUVTdl OTA GUCTHHATA KAIHATIGHOU

Ovopaoia Ovopaoia EEwTepikn MNayog Yndpxel oe

o€ ivroeg og mm S1dpeTpog oe TOIXWHATOG
mm

1/4 6,4 6,35 0,76 PéAoug 50 m

5/16 7,9 7,94 0,81 PéAoug 50 m

3/8 9,5 9,52 0,81 PéAoug 50 m

0,76 4UETPA KN

1/2 12,7 12,7 0,81 PdAoug 50 m

0,89 4pEeTPA PAKN

5/8 15,9 15,87 0,89 PoAoug 15 m

1,01 4pEeTPA UKN

3/4 19,1 19,05 0,89 PéAoug 15 m

1,07 4UETPA UNKN

7/8 22,2 22,23 1,14 PéAoug 15 m

4uEeTPA PAKN

11 28,6 28,58 1,27 4pETPA HAKN

135 34,9 34,93 1,40 4uETPA UNKN

157 41,2 41,28 1,52 4pETPA UNKN

21g 54 53,98 1,78 4UETPA KN

6-3. To SiKTUO TWV OCWANVWOEWV TOU WUKTIKOU UypoU

2TOV KALATIONO, ekTeTAPEVA DIKTUA e TWANVWOELS PUKTIKOU UuypoU Ka-
Taokeuddovtal pévo dtav mpokeltal va eykataotabolv Ta CUCTAUATA |-
TapANTNQ Napoxng YukTikou uypou (Variable Refrigerant Volume), ou yla
ouvtopia ovoudlovtal ouctrpata VRV. Ta ouotruata autd avrjkouv OTo
XWPo Twv TeAeuTaiwv eEeNiEewyv NG TEXVOAOYiag Tou kKAuatiopou. Mept-
AauBdvouv éva Keviplkd YPUKTIKO OUYKPOTNUA, Onwg autd mou gaivetal
oTo oxfua (6-1), To orolo, érwg Aéetl kat To dvoud Tou, €xel Tn duvardmra
va riapéxel petaparidpevn oodtnra otig KM ot omoleq eival dAeg DX. Zu-
VIBWG TO KEVTPIKO YUKTIKSG OUYKPATNA ovopdleTal eEwTepIKN povada kat
Ol KAILATIOTIKEG ovAdeg DX ovoudlovTtal EOWTEPIKEG HOVADEG.
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ZxAua 6-1: EEwtepikr) povdda ouotrjuarog VRV katdAnAn yua ugxpt
8 E0WTEPIKEG KAWATIOTIKEG UOVADES.

2e éva ekteTauévo diktuo KM dueong ektdvwong, To JeyaAUTepo pod-
BANua eival mwg 6a AVTIHETWIILOTOUV Ol CUVEXWGS METABAANSEVEG AVAYKEQ
oe YUEN Kal katd ouvemela Kal o tapoXr] WUKTIKOU uypoU. ZUYKEKPLUEVAQ,
kdarotol prtopei va €xouv Tig KM Toug kAeloTe€g, AAAOL O Asttoupyia ala
otNn MIkeY Taxutnta, dAAot otn heydin taxutnta K.o.k. Ta Yuktikd uypd
dev €xouv TnVv euelNEia Tou vepou Kat n dlepxodpevn Tiapoxr Toug Ba mpéE-
meL va eival avdhoyn Twv MEAYUATIKOV AvayKwV g PopTIo, TTIOU TUVEXWG,
Katd mn ddpkela g nuEpag dlapoporolouvTal.

To ouotnua VRV em\lel akplBwg autd To MpdRANUa, He tn duvatdtnTa
TOU YUKTIKOU CUYKPOTHUATOG VA TPOPOSOTEL TO SIKTUO TWV CWANVWOEWV
pe peTaBaAldpevn tapoxr WukTikoU uypou. O TpdTog KATAOKEUN G ToU dl-
KTUOU TwV OWANVWoewv evog cuatruatog VRV mokiMel avdloya pe tov
pounBeutr Tou e€omnAlopou. O kavévag mou akoAouBoupe eival:

‘Otav éxoupe va dlapopPuooupe SIKTUO CWANVWOEWV e YUKTIKS uypd
Yla KAUATIOTIKEG HovAadeg DX, akoAouBoUpe auatpd TIG TEXVIKEG 0dn-
yleg TG kKataokeudoTplag eTalpeiag Tou CUOTAUATOG.
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(A)

)

ZXAHa 6-2: EEwTeptkéG uovddeg ouotriuatog VRV katdAnAes yia uéxpt
(A) 8 e0WTEPIKEG KAUATIOTIKES uovades (B) yia uéxpt 16 () yia uéxpt 30.

21N OUVEXEL, Yl TNV KAAUTEPN Katavénon tou TPedmou dlaudppwong
TWV CWANVWoewy, Ba avarrtu&oupue dUo Uikpd ocuotriuata VRV, npoepxo-
Heva ard dUo JLaPOPETIKEG ETALPEIEG KAL CUYKEKPLUEVA AUTA TwV OTIolwV
oL eEwTePIKEG HovAdeg paivovtal ota oxrjpata (6-1) kat (6-2). O Adyogq ou
napouactdfoupe dU0 dLAPOPETIKA cuaTrata sival yia va yivouv avtiAn-
TTEQ oL OlaPOoPEG AAAA Kal Ol OUOLOTNTEG TIOU UTIAPXOUV HeTa&u dUo dlagpo-
PETIKWV KATAOKEUAOTWY cuaTnudtwy VRV.
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(a) To dikTuo TNG EEWTEPIKAG Hovadag Tou axfpartog (6-1)

Tn oxnuatikr) ddTagn Twv cwAnvwoewv autou Tou cuotiuarog VRV
BA€noupe oto oxnua (6-3). Zto dikTuo Tou oxraToq (6-3), 0 KABe KAADOG
dlabgtel évav keviplkd dlavopuéa, Peoa otov ormoio BPIOKETAL CUYKEVTPW-
pEvog OAog 0 anartoUpevog eEOTALIOUOG, CUMMEPINAMBAVOUEVOU KAl TOU
NAEKTPOAOYIKOU.

Mey€0n coijvov

KENTPIKO AIKTYO AEYTEPEYON KAAAIKO AIKTYO

Toapmi aggiov 11/8” AIKTYO 07/09 12/18 24/28 36/48/60
Toapmi vygov 5/8” Toapmj agoiov 3/4” | I'oapmj aggiov  3/8 12 5/8  3/4

Tooppr vygov 1/2” | T'oappn vygov  1/4 1/4 174  3/8

Inueioon:

Agev amorteitan 1) €yraTdoTao B Uik
eharomayidov, pilteov agiyeavong x.A.mT. /

H
1
1
1
1
1
1
1
M

ZxApa 6-3: To dikTuo TwV owAnvwoewy ¢ eEwT. povadag Tou oxruartog (6-1).

To davopuéa tov BAEnoupe oto oxnua (6-4). H kdbe eEwtepikry povd-
da Tou oxuatog (6-1) uropel va ouvdeBel ue puéxpl 2 TETOLoUG DLAVOUELG.
Emnedn] To cuotnua €xet OAo Tov anartoUpevo eEOTMALOUOS EAEYXOU TNG PONQ
TOU YUKTIKOU UYpoU CUYKEVTPWUEVO ECA OTOV KEVTPLKO SlavopEéa, Propel
0 €EOTMALOMSG auTdg va eAEyxeTal ouvollkd amd éva Kal povadikd onpelo
Kal va ouvtnpeital elkoAa. Xpeldletal Opwg MOAANY TIPOCoXr OTNV ETIAOYN
g 6€ong mou Ba tov Bdloupe, yia va pnv anartnBel moAU peydho ou-
VOAIKO UNKOG CWANVWOeWY, emedr] and tov kdbe dlavopéa ekkivouv ave-
EdptnTeg cwAnvwoelg pog Tnv k&Be KM. Mpémnet dnAadr| va eivat katd To
duvatodv MANCLECTEPA OTIG ECWTEPIKEG OVADEG Kal g€ TETola B€on wote
va eAaXLOTOTIoLE(Tal TO UAKOG TWV CWANVWOoeEWY Tou Ba anartnBoulv.
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ZxApa 6-4: O KevtptkOG dlavouEQsg TOU WUKTIKOU UYPOU TOU UNXAVHUATOS
TOU OXruarog (6-1).

H dlaudppwon Twv owAnvwoewv eivat oAU anAn kat dev €xouv apd
va akoAouBnBouv ol odnyieg Tou Tpounbeutr Tou cuaTruatog. lMNa mna-
pPAdelyua, oto oxnua (6-3), BAénoupe évav Tiivaka pe TIg SIaUETPOoUg TwV
XOAKOOWArjVwV Tou Ba mpénel va xpnaotdoromnBouv. Onwg pag e&nyel 1o
OXNMa, and TNV KeVIPIKN Hovdda mou Bpioketal otnv apxn Tou diktuou,
Ba €xoupe ocwAnveg 11/8" agpiou kat 5/8" uypou. MeTd Tn SIAKAASWON Kat
MEXPL TOug dUO kevTplkoug dlavopelq Ba €xoupe ypauur agpiou 3/4" kat
ypauur uypou 1/2". OL avaxwpnoelg arnd to dlavouéa mpog Tig KM e&ap-
TWvTal and 1o péyebog Tng KAbe povadag. M.x., érnwg BAénoupe otov riva-
KA Tou oxfiuatog (6-3), étav pia povdda eival Tou turou 12 1§ 18 (ovopaoi-
£G TOU KATAOKEUAOTH TOU CUCTAHMATOG), Ba TN ouvOETOUUE OTO dlavouEa
He Ypauun agpiou 1/2" kal ypappur uypou 1/4".

Ané to oxua (6-5) maipvoupe pia 1d€a yia Tnv MolkiAia rou propel va
€xel 0 eEomAlopdg o omolog propel va ouvdebel. Zuykekpiéva, dlakpi-
VOUUE Mia povada Tumou Kaoétag (uovdda KAatdAAnAa oxedlaouévn yia
va npoaappdletal oe PeudopoPeEg), Hia kovadia damedou, pia kovada
Tolxou Kal pia NUIKEVTPIKN KALLATIOTIKA povAda (rou armoKaAeital eniong
KavaAdTtn KM).
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IxAua 6-5: Mepikeég and 1iq mAov ouvnOIOUEVEG EOWTEPIKEG UOVADES
rou ouvdéovtat 0to SIKTUO Twv OwAnvwWoewv evog ouotriuarog VRV.

Mépav Twv JIAUETPWY TWV CWANVWOeWY, éva SIKTUO Ue YUKTIKS uypd
€XEL TIEPLOPLOUOUG KAl OTA EMITPEMOUEVA UAKN TWV CWANVWOEWV Tou. Kat
TAAL edw dev elpaocte aporienTol, apoU ol KATAOKEUAOTEG Hag dlaBETouv
T\ pelg odnyleg, érnwg PAEnoupe oTo oxAiua (6-6).

METZTO MHKOZ ZQAHNQZEQN

Mépoto Mijzog 90p.

»
L

Méywoto wijrog 30p.

Méywro Méywoto

_, Wijxog 15p. 1j#og 15p.
1an —P!

@ AEYTEPEYON

Méyioto winog xhadov 30p. | o | Méyoro wijrog xhddov 30u.
» L

Méxpt 10 pétpa dlapopd  MéeExpt 10 pétpa dlapopd
Urikoug SeUTEPEUOVTWV urikoug KAASwv
OUOTNUATWV

ZXAHa 6-6: MEylota unkn Twv owAnvwoewv oto ouotnua g €& uovadag
TOoU OXrjuarog (6-1).

(B) To dikTuO TNG eEWTEPIKAG HOVAdAG TOU oXpaTog (6-2)

Avdhoyeg odnyleg umdpxouv kal yla tnv eykatdotaon cuotruatog VRV,
pe eEwTeplkn povdda onwg n (B) Tou oxnuatog (6-2). H KaTaokeuaoTIKn
Slapdppwon evég TEtolou dIKTUOU Ppaivetal oto oxrua (6-7). Ot dlapopEg
oTOoV TPOTO KATAOKEUNG M Kal 0Tn PINOCOPIa TwV CWANVWOEWV Kal
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ouvdéoewv eival pavepég, onwg Propoupe va dlanoTwooUle UYKpivo-
vtag ta duo cuotruata, dnAadr) Ta oxnuata (6-3) kat (6-7).

-

ZIxua 6-7: To dKTUO TwV OWANVWOEWY TOU UnXAviUATog Tou oxrjuarog (6-2B).

2TO oxfjua (6-7), yia TIG dakAadWaoEelg TOU YUKTIKOU UypoU XENOLUOTIOL-
ouvtal ot dlavopeig ou paivovtal oto oxrua (6-8). Autoi eival edika eEap-
TAMATA ETIUEANUEVNG KATAOKEUNG TTIou To €va eival dtakAadwtripag (joint)
Kal To AANo GUAAEKTNG (header). Ta cuoTrpata autd, cuvdualdpeva e TIq
KATAANANAEQ eKTOVWTIKES BaABIdeg, eEaopalifouv Tn ocwoTr] dlavour| Tou
YUKTIKOU uypou. Ta anueia eAéyxou autou Tou cuaTriuatog Bpiokovtal oe
dldpopa onueia tou kTipiou, al\d o Tpdrog dlapdpPwong Tou dev anarttel
Wlaitepa PeYAAO UNKOG CWANVWTEWV.

ZxApa 6-8: Ot dlavouel§ Tou YUKTIKOU UypoU OTo ouotnua g €. uovddag tou
oxnuarog (6-2) (A) Aiakradwtripag (B) ZUAMEKTnS.
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duoikd undpxel kKat 0’ autd To oUoTNUA TO PORANKA va unv utepBou-
He Ta péylota ertpendpeva Uik, Ta omola ta BAEnouue oto oxnua (6-9).

AN

[(—

* H péylotn dapopd

50m UeTagu TG eEwT.
povadag kat g
apXng ToU MPWTOU

15m KAGSou eivat 40 m.

. S

ZxfAua 6-9: Méyiota urkn Twv owAnvwoewv oto ouotnua
™G €€ uovddag tou oxruarog (6-2).

H eri\oyn 1600 Twv cwANVWoewv 600 Kal TwV SLavVOUEWY TOU PUKTIKOU
uypouU yivetal pe Tov UMOAOYIOUO evOg ouvteAeoTr] TIoU ovopddeTal dei-
KTNG ¢OpTIoNG (capacity index) Tou cwArjva. O cuvteAeoTr|q untohoyideTal
Bdoel mvdkwv Tou didovtal and v kataokeudotpla etaipeia. MNa napd-
detypa ag emAéEoupe Toug owArveg yla To d{KTuo Tou oxnuatog (6-10).

P
(\I_I )A‘
r
<
1] [2] [3] [4] [5] [6

ZxAua 6-10: Zuvdeouoloyia Tou mapadelyuaTog urnoAoytouou.

A
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Ag urtoBgooupe 6Tt aTig Béaelg and 1 péxpL 6 TomoBeTr|ONKAV UNXAvAUa-
TA TOU TO KaBéva €xel delktn popTIoNg 25 Kal oTIq BETEL] 7 Kal 8 nyavia-
Ta pe delktn epépTiong 40. O PONBEUTIAG TOU CUCTILATOG VLA TIG ETAOYEG
TV CWAVWV Kal Twv dlavopéwy divel Tov mapakdtw rivaka (6-2):

MNivakag (6-2): AiaoTagioAdynon cwARVWY Kal dIavopéwv

OTO oUOoTNHa TNG €E. povAadag Tou oXfuaTog (6-2)

OAIKOG Fpapun Fpapun uypou AlakAadwon ZUMAEKTNG
deiktng avappépnong (mm) (Témog) (TUmog)
popTiong (mm)
<50 12,7 6,4 18T -
50-100 15,9 9,5 18T 18H
>100-160 19,1 9,5 18T 18H
>160 28,6 19,1 20T 37H

Ométe eUKOAA KATAA)YOULE OTIG ETIIAOYEQ TIOU paivovTal OToV TTapakd-
T nivaka (6-3):

MNivakag (6-3): Mey£6n cwAfvwyv kal diavopéwv Tou oxediou (6-10)

TuRpa Aeiktng Fpappn Fpappn AI0KAGOW- | ZUAAEKTNG
SIKTUOU dopTIong avappopnong uypou on (Tmog) (Tumog)
(mm) (mm)
A1,A2,A3, 25 12,7 6,4
A4,A5,/A6
r7,rg 40 12,7 6,4
A 6 x25=150 18H
r 2x40=80 18T
BA 150 19,1 9,5
BIr 80 15,9 9,5
B 180+80=260 20T
AB. 260 28,6 19,1

To Baolkd cuuMéPacUA TIOU TIPOKUTTTEL ard T oUVTOUN avArttuén Tou
Kdvape eivat étt To dikTuo Twv oCwANVWoewv YUKTIKOU uypouU eival arAd
o€ 0,TL TOUAAXLOTOV apopd TOV KABOPIOUS TwV JIAOTACEWY TWV TWANVWV.
AgoU pwta emAEEoUE To ouotnua VRV 1ou Taiplddel oTig anaitioelg pag,
{ntdpe TIG TEXVIKEG 0ONYIEG TOU CUOTAHATOG KAL EVOEXOMEVWS KAL TNV TEXVL-
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K1} urtootrpLEn and To MPEOCWTIKSO TOU TIPOUNBEUTH, TIPOKEIEVOU va KAVOU-
e To owoTtd oxedlaoud Tou SIKTUOU KAl TOV UTIOAOYIOUS TWV CWANVWOEWV.

6-4. H ué6odog ueTafoAng TnG mMapoxri§ Tou YUKTIKOU uypou

Baoikd auté mnou xpnotuomnoleital eival 0 unxaviopds HETATPOoTg ouxvo-
mtag (frequency inverter) v inverter énwg ouvnBietal va Ayetat akdun
KAl oTnv eAANVLKY TEXVIKA opoAoyia. Me To olotnua autd eneuBaivoupe
oTn ouxvoeTNTA TOU eVAANACCOUEVOU NAEKTPIKOU pelpatog. MetaBdAho-
VTaG TN ouxvotnTta petaBdAlovTal Kat ol oTPoPES evog NAEKTPOKIVNTAPA.
Melwon Tng ouxvétnTag €Xel W CUVENELA TN Kelwaon TNG Mapoxng Tou Yu-
KTIoU uypou (dpa kat TG YUKTIKNG loXUOoG) Kal al&nomn Twv OTPoPpwY, 1
oroia ouverndyetal al&naon Tng NMapPoxNg Tou YUKTIKoU uypou. Ta onuela
e Ta omnola propouUpe va enéupouple e autd Tov Tpodmno eival Ta eEng:

e O guumnIETTNAG TOU YUKTIKOU uypou
® O aveuloTrPAg TOU CUUTTUKVWTN

Ektdg and ta wg dvw, urtdpxouv akoun dUo onueia pe Ta ormoia uro-
poupe va pubpiocoupe TNV MapexOUeVN YUKTIKY LOXU:

® Me v aAAayr] TnG pUBUIONG TNG EKTOVWTIKAG BaABidag

e Me n Acttoupyla ouotrjuartog by pass, émou PHEPOg ToU YUKTIKOU
uypou mmyaivel gTov eEATUIOTNA KAl JEPOG ETOTPEPEL OTO JOXE(O OU-
YKEVTPWONG ToU YUKTIKOU uypou. Autd Ba Aeitoupyrioel agou €xouv
Aettoupyrioel OAa Ta AAAa Kat dev UTIAPXoUV TIAEOV TIEPLBWPLA Yia AA-
A\eg pubuioelg.

MOoALg To auotnua eAéyxou avtiAngBel alayr| poptiou (T.X. he TNV au-
&non 1} ™ peiwon g rtwong neong Tou YUKTIKOU uypol), eneppaivel, Bd-
O€l TOU KaTAANAOU auTopatiopoU, ota onuela mou €xel mpoypappatioTel
va enéppel Kat KAvel TIG KATAMnAeg dlopbwaoelg.

‘Eva ouotnua VRV unopel va evowpaTwvel JEPOoG TwV Mapandvw 1) ako-
un Kat Aa Ta napandvw onpeia yia m pubuLon g napoxng Tou YUKTIKoU
uypou, €tol wote va uropel va Aettoupyel kal pia pévo pikpr) ECWTEPIKN
povdda. MN.x. To ouotnua tou oxnuarog (3-2IN), OVOUAOTIKNG WUKTIKAG
loxuog 44 kW unopei va Aettoupyei kat pe 2,2 kW PUKTIKS ¢popTio, dnAadn
MOALG 0TO 5% TOU ovouaoTikoU Tou popTiou.
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6-5. lMapadeiyuara SIKTUWV CWANVWOEWV WYUKTIKOU UypoU

‘Onwg einape ota cuotrjpara VRV undpxouv dlapopgq and KataokeuaoTn
oe kataokeuaotr). [’ autd, Ba TeploploToUpe POVO OTO va DWOOUE UEPL-
KEQ dlaTAEELG, TIG omnoieg Ba MPETMEL va TIG LEAETHOETE Kal va TI§ culntioe-

Te OV TAEN, UTO LOPPT| ACKNOEWV.

Zxrjua 6-11: ArtAd diktuo, epapuoyn tou ouotiuarog VRVue v eEwteptkn
uovdda tou oxrjuatog (6-1).

>1a oxuara (6-11) kat (6-12), BAEnoupe dlatdEelg Tou SIKTUOU TWV OW-
ANvwoewv Tou xpnoltporolel Tnv eEwTepikry povdda Tou oxrjuatog (6-1).
MpooéEte dtL oTo OXNua (6-12) €xoupe TTOANA T€TOla ouoTrpata. To di-
KTuo autd ovoudleTal anokevipwuévo (decentralized). Emiong, mpooéEte
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611, oToug evdldueooug opdPouUG, Ta CUCTHATA €Xouv ToTtoBeTNnOel péoa
oe éva KAEloTO dwUATIO (UNXavooTdolo) Kal N elcaywyr} Tou aépa oToug
QVEULOTAPES TWV CUUTUKVWOTWV YiveTal HEOW agpaywywV.

Zxua 6-12: MepimAoKo armoKeVTPWUEVO SIKTUO, EPAPUOYI) TOU CUCTHUATOG
VRV ue v ewtepikni povada tou oxnjuarog (6-1).
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AvtioTolxa, ota oxfjuata (6-13) kat (6-14), didovral ol diatdéelg dikTUwY
OWANVWOoEWV Tou YUKTIKOU uypoU, ol onoieg Bacilovtal oto guotnua VRV
NG eEWTEPIKNG HovAdag Tou ¢aivetal oTo oxrjua (6-2).

Ixrjua 6-13: ArtAd diktuo, epapuoyn tou ouotriuarog VRV
e v e€wtepikn uovdda tou oxruarog (6-2B).

210 oxAua (6-13) BAEnoupe éva ouotnua pe pia povo eEWTEPLKY pO-
vAada, ouvdedEUEVN e 8 ECWTEPIKEG EVW OTO OXNMa (6-14) BAEmoupue pia
eEENEN Tou ev AOyw ouoTruaTtog Tou TpopodoTel 30 Tepinmou eoWTEPIKES
povadeq.

Ta oxuata (6-11) kat (6-13) eival 1dlaitepa KATAAANAQ yla eQAPUOYN
aoknoewv dlaoTacloAdynong Twv cwAnvwoeswv. Mmnopeite va unobgoete
Kdrola Pey€On yla ta pnxavruara kat BAoel autwv va SIaUopPWOETE TO
diktuo.
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ZxAua 6-14: [lepimAoKo amOKEVIPWUEVO SIKTUO, EPAPUOYI) TOU OUCTIUATOS
VRV ue v eEwtepikn povdda tou oxnuarog (2x.6-2I7), katdAnAn yia ugxpt
30 e0WTEPIKEG UOVADES.

6-6. To 3iKTUO TWV OCWANVWOEWV TOU VEPOU

OL eploodTePES KAATIOTIKEG EYKATAOTACELG XPNOLOToloUV To vepd yia
N hetagopd TG napayouevng Yueng r) B€puavong and To onueio napa-
YWYNAQ TOug UéXPL TIg KM.

H peAét Suwg evdg diktuou owAnvwoewv vepou dev elval amir onwg
elval n peAETn Tou SIKTUOU TWV CWANVWOewY Tou YUKTIKOU uypou. N’ autd
Kal ol JeNETeG e dikTua vepoU ekmovouvTtal Katd kavéva and EUnelpouq
pnxavikoug. Ot Adyol eival oL e&Ng:
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(a) To enimedo duokoAiag TG HEAETNG

® O eQIKTEG AUoelg oe éva diKTuo YUKTIKOU uypou elval oAU Teplopt-
OMEVEG KAl TUTTOTIOINUEVEG.

® 370 JIKTUO vePOU Ol TEXVIKEG AUCEeLg eival atelelwTeq Kal wG ek TOU-
Tou dev Urmopouv va Turortoinbouy.

(B) H texvikn Boribela ou propel va €xel 0 HEAETNTNG

® H etaipeia nou epnopeletal To cuotnua VRV napéxel e Unooth-
PLEN otov MeAATN TNG, o€ onUelo TTou Urnopel akOUN va TOU EKTIOVIOEL
NV NMANEN HEAETN.

® O peAetnmg Tou ekmovel pia peA€tn pe vepd eival pévog tou, aro-
KAELOTIKA uTteUBuvog Kal oxeddv aBorontog.

Ektdég and ta napandvw PEIOVEKTAMATA, TO oUoTNUA ToU vepou €xel
Kal TTOAA TAeovekTrpata. Tétola m.x. eivat n peydAn eueli&ia Twv owAn-
voewv vepou n oroia erutpérnel va d0B0oUv ol TIAEOV KATANNAEG TEXVIKEG
AUoelg KaBwg Kat n MARPNG oxeddv arnoucia MePLOPIoPWY OTA HUAKN TWV
kAGdwv. Emiong, oe éva diktuo vepou, n Tuxdv dlappor avixveletal oAU
€UKOAOTEPQ.

6-7. Ta €idn Twv cwWARVWV ITOU XPNOILOITOIOUVTaI [IE TO VEPO
Ot owAjveg Tou xpnotorotolvtal e To vepd paivovtal otov Tiivaka (6-4).
Baoikd eivatl dUo e1dwv:
® Ot XaAKOOWARVEQ

® O1 xaAuBdoowArveg oy anokalouvtal eniong cwARveg padpol Xw-
pig pan. AuTég Ttou Xpnotuorolouvtal oto S(KTUO TwV CWANVWOEWV
elval ol Bapéwg Turou Kkat ol NUBapéws (Léoou) TUoU.

PAd
“ NAPATHPHZH
(. %

H ovouaoTikr SIdueTpog otoug XaAURSooWANveG dev €xel Kapia anoAlTtwg
ox€om He TV npayuatikr. Mpdkerral amAd yia pia ovopagia. MN.x. 0 CwAn-
vag 1/2" 1) ®15 éxel eEwtepikn diduetpo 21,3 mm. H ecwtepikn SLAUETPOG,
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av o owAijvag eival Bapéwg tumnou eivat 14,8 mm 1 av eival nUBApEwg
elvat 16 mm.

21 ouvéxela Tou BiRAlou, Ba XPNOLUOTIOOUE Y TOUG XAAUBSOCWAN-
VEQ TNV ovouaocia o ivroeg, eneldr] €xel EMIKPATHOEL TAPWS OTNV ayopd.
AuTO dev pag dnuioupyel poPANua eneldn, onwg eirnape, MEoKeTal anid
yia éva évopa 1ou dev Pag UTtodNAWVEL TIMoTe OXETIKA UE TIG JlAoTATELG
Kal oUTe OUMUETEXEL OE KAMOLOV UToAoYLoud. Tnv ovouacia Toug o mm
eNdxiotol ) yvwpilouv.

Mivakag (6-4): AlaoTdoei¢ CwAVWV vEPOU TTOU XpnaoipormolouvTal
OTOV KAIHATIOHO

XaAuBdoowArjveqg 1j owArveg paupol Xwpiq papn XaAkoowArveg
OvopaoTikn | OvopaoTiky | Mpaypatikr | EowTepik | Eowtepik | Ovopacia | Eowrepikn
Si1apeTpog | didueTpog | eEwtepikry | SIAPETPOG | SIAPETPOG Si1GpeTpog
I-P Sl S1GpeTpog Bu,ps’:wq pf‘,oou
TUTTOU TUTTOU
1/2" 15 21,3 14,8 16,0 16 x 1 14
3/4" 20 26,9 20,4 21,6 18 x 1 16
1" 25 33,7 25,6 27,2 22 x 1 20
11/8" 32 42,4 34,3 35,9 28x 15 25
112" 40 48,3 40,2 41,8 35x 1,5 32
2" 50 60,3 51,3 53 42x 1,5 39
212" 65 76,1 67,1 68,8 54 x 2 50
3" 80 88,9 79,2 80,8 64 x 2 60
4" 100 114,3 103,5 105,3 76,1x2 72,1
5" 125 139,7 128,9 130,0 88,9x2 84,9
6" 160 165,1 154,2 155,3 108 x 2,5 103

6-8. H TayurnTa Tou vePOU UEOA OTOUG OWARVES

Tn péylom taxumra V,, Tou vepoU oA OTOUG CWANVEG TNV ETINEYOULE
ouvnBwg €ToL wote va pnv urnepfaivel To 1,5 m/s oTouq eMPEPOUG KAG-
doug 1} Ta 2,5 m/s otouqg KevrplkoUug kKAGdoug. Otav 1o peuotd eival éva
Yuxpd ddAupa 20% vepoU-YAUKOANG, Ttou eival mio naxUppeuoTo ard To
vepod, N MEylotn Taxutnta KaAd eival va mieplopiletal og 1,2 kat 2 m/s avti-
oToLXa.
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H Taximrta tou vepou V,, péoa amnd éva owArva, dlatounig A, yevikd
didetal and ™ oxgon:

Vi = Qu/A (6-1)
‘Orou:
Q,, = H napoxf péow Tou owArjva oe m%/s
A = H dwatopr] Tou cwAjva oe m?
Bdoel Tng mapandvw oxéong oto cuotnua Sl, KataAryouue otnv oAU

gUXpnOTN OXEON:

Qu
Vi = 1300 — (6-2)

‘Ornou: 1

Q,, = H mapoxr p€ow tou cwArva oe L/s
D; = H ecwTtepikn dlAPeTpog oe mm, BAoeL Tou Tivaka (6-4)

O ouvteheomg 1300 eival n otpoyyuloroinon Tou aplbuol 1273 kalt
TIPOKUTTTEL Ard TIG UETATPOTES TwV HOVAdWV Kal ard Tov aploud . Zuyke-
Kpéva loxuel 1273 = 1000 x (4/m).

6-9. H amairouuevn mapoxn vepou uéoa amd uia KM

Ma va unoAoyiooupe Tnv anartoUuevn mapoxn vepou péoa and pia KM,
pag xpeldletal va yvwpioupe pévo 1o oAlkd ¢opTio Tou Xwpou, Onwg
auTd TPOoEKUYE amd TN HEAETN TWV PUKTIKWY KAl TWV BEPUIKWY POoPTIwV
Tou untohoyioape oto kepdhaio 3. H oxéomn mou ouvdgel TNV oAk} anddo-
omn €vOg UNXAVMATOG (TUTTIKY] povdda To kW), pe tnv eAdxioTn anattoue-
vn Tapoxn vepou, eivat:
a: = c,QuAt (6-3)

‘Ormou:

0; = OANKY anddoon Tou unxavrpatog (kW)

Cp = I8IKN BepudTnTa TOU VEPOU = 4,2 kJ/kgK

Q = napoxn vepou (L/s)

At = ntwon g Beppokpaciag vepou katd tn diEAeuon Tou péoa and

™mv KM (°C)
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H oxéon (6-3), emAudpuevn wg mMPog TNV napoxn vepou, pag divel
ox€omn uroAoylopoU TG MAPOXNAS:
G

Q, = 6-4
CpAt ©-4)

Juvnbwg yia To Kahokaipt maipvoupe To vepd pe At = 5°C kat yla to
Xelwva pe At = 10°C. OLemAoyég autég eival otnv andAutn Kpion Tou pe-
AETNT Kal propouv va kupaivovtat and 2-8° C 1o kahokaipt kat and 5-20°C
TO xelpwva. Kaldtepa elvat, katd to duvato, va pnv Eepeldyoupe and tnv
rieploxn 4-6° C katd 1o kaAokaipt kat 5-15°C 1o Xelwva.

v YUEn, yia At = 5°C, mPokUTTTeL ¢, - At = 4,2 x 5 = 20. AvtioToixa
otn Béppavon ya At = 10°C, mpokUrel ¢, - At = 4,2 x 12 = 40. Ondte,
gvag eUKOAOG TPOTIOG YA TOV YPIYOPO UTIOAOYLOUO TNG WUKTIKNAG loXUog 1
NG BepUavTIKAG LoxUog otov KAlPaTiopd, og kW, eival o eEAg:

MNa mv Yuén: q=20xQ, (6-5)
Ma ™ 8€puavon: q=40xQy (6-6)

OL napandvw oAU ankég oXE0elg avarninPEwvouV TNV EUKoA{a Tou Ta-
pouaciale To PeTplkd oUOTNUA OTOV UTIOAOYLOUS TG loxUuog. MN.x. av vepd
0,5 L/s dlappéel éva owArjva, autdg unopel va TpopodoTHoEL NXaviaTa
MEXPL OUVOAIKNG LoxUog 20 x 0,5 = 10 kW. Bdoel ng oxéong (6-5), atov
niivaka (6-5) didetal n YUkKTIKY) LoxUg Tou propel va SENBeL ard Toug OWAN-
VEG TOU Tiivaka (6-4).

O mivakag (6-5) €xel ouvtaxBel yla otabepr| taxutnta pong 1,2 m/s yua
XOAUBB0OWANveG HEXPL 172" Kal XOAKOTWANVEG HEXPL P35 X 1,5 eV yIa TIG
endpeveq dlaotdoelg eNjednoav peyalltepeg Taxutnteg. H Beppavtikn)
loxUg yla Tig idleg Taxutnteg eival mepinou dimAdola, aAAd n rrTwon tieong
yla vepd Beppokpaciag 50°C eival mepimou kKatd 10% HIKpOTEPN OTOUG
XaAUBS0OowWArveg kal katd 20% OToUG XOAKOOWANVEG.
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MNivakag (6-5): AiepxOpevn YUKTIKH 10XUG amd Toug ouVROEI§ CWAVEG
TTOU XPNOoIPoTIoIoUVTal OTOV KAIJATIOUO.

H avagepdpevn nTwon micong gival yia 6gppokpacia vepol 10°C.

ZwAjveg pavpol xwpeig papn XaAkoowARveg
Taxutnta | Ovopaocia | WukTiki Mrwon Ovopaoia | WukTIKA Mrwon
porg 10X0g mieong oe 10XUG mieong oe
m/s kW kPa/m kW kPa/m
1,2 1/2" 41 1,74 16 x 1 3,7 1,49
1,2 3/4" 8 1,15 18 x 1 5 1,26
1,2 1" 12,5 0,86 22x1 7,5 0,96
1,2 11" 22 0,59 28x 1,5 12 0,72
1,2 11" 30 0,48 35x 1,5 19,5 0,53
1,4 2" 58 0,47 42x 1,5 33 0,55
1,6 21" 113 0,44 54x2 63 0,51
1,8 3" 177 0,44 64 x 2 102 0,51

Eﬁ? NMAPAAEIrMA

Ao TN MEAETN TWV QOoPTIWV TIPogKUYE OTL O €va XWPO €XOUUE WUKTIKO
QopTio g; = 8400 W kat Beppikd poptio 12600 W. Na urtohoylotel n anat-
ToUpevn Ttapoxr Tou vepou, uéow Tg KM. Tt cwArjvag napoxrq Ba mpérnel
va tornoBetBel yla Tnv Tpopodoacia Tg; Kal Ti KEVIPIKOS OWARvAg yid TNV
TPpopodoaia 6 TEtolwv KM;

Ag AdBoupe TIg ouvriBelg emhoyEg. To kahokaipt, 1 KM 6a mpénel va
€xelL oYU g; = 8,4 kW, omndte Bdoel TnNGg ox€ong (6-4), EXOULE:

Q = 8,4/(4,2x5) = 0,4 L/s

AvtioTolxa, katd To Xeldwva, n wxie e KM Ba mpénetl va eival
g = 12,6 kW, ondte €xoupe:

Q = 12,6/(4,2x 10) = 0,3 L/s

Mpopavwg Ba npénel va AdBoupe Tn peyaiutepn amnd Tig dUOo TAPOXES,
onAadn Q = 0,4 L/s.

Ma v tpopodocia Tng KM, and tov nivaka (6-5) BAEMOUE ATl yila LloxU
8,4 kW anatteitat cwArjvag 3/4” 1) ®22x1. Na 6 povddeg autol Tou TUTIoU
€xoupe 6 x 8,4 = 50,4 kW kat and Tov rivaka (6-5) BA€noupe OTL anatteital
owhrvag 27 1) ©54x2.
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EPQTHZH 1: Aev 6a undpéel mpdpANua KaAng Aettoupyiag Tng KM katd
TO XEMWVA, apou erAéEape va PeAeTrooUE TO SIKTUO [e TNV TIapoxn|
vepoU Tou arnaiteitatl yla To Kahokaipt;

AMANTHZH: Me to vepd dxl. AAd 1 povdda Ba Aettoupyroet ue Ao At,
TO oroio, av 8€Aoupe, propoupe va To KAvoupe va pubuidetal autdua-
Ta (M€ow TPiodng Bavag énwg Ba doupe O eMOEVO KEPAAALO). Av TIAAL
dev undpyxel Tplodn Bdva téte Ba SlakdTTTETAL N ASlToUPYia TOU avepl-
oPA TG e eVTOoAr| Ttou Ba didetal and To BePUOTTATN TOU XWPEOU.

EPQTHZH 2: Av tehikd dev €xw auTr| TNV TIAPOXT Tou vepou Kat Exw 20%
Atyétepn, Ba pewwdel katd 20% kat n andédoon tng KM; Avtiotoixa av
au&nbei n mapoxn 20%, 6a éxw augnon g anédoong katd 20%;

AMNANTHZH: Ox1. H anédoon tng KAWATIOTIKYG povAadag 6a pelwbel TtoAU
Aydtepo. Turukn Tiun eival 4 opég Atydtepo, dnAadn} 20/4 = 5%. Avti-
oTolxa 8a au&nBel to At. M.x. otnv napandvw KM, pe peiwon 20% tng
napoxnqg €xoupe véa napoxr Q = 0,8 x 0,4 = 0,32 L/s kat véa anddoon
a; = 0,95 x 8,4 = 8,0 kW. Bdoel Tng oxéong (6-3), ermA\UvovTag wg P0G
At Ba €xouye:

At=8,0/(4,2x0,32) =5,95°C

O A\dyoq mou €xoupe peyaAUtepn mtwon At, dtav pelwveral n napo-
X1 Tou vepou, eival emeldr] padl pe v napoxn méPTel Kal n TaxUtnTa Ing
PONG, ondTe 0 XPOVOG MAPAUOVAG Tou vepou péoa otnv KM yivetal peya-
AUtepog. Katd ouvénela, o avellotrpag tng KM €xel ot didbeon tou Tie-
PLo0dTEPO XPAVO YA va KateRAoel akdpa eploadtepo To At anoonwvrag
neploodtepn Bepudra avd povdda pdlag Tou peuatol.

Av TidL éxoupe au&non 20% tng mapoxng, 6a €xoupe av&non g and-
doong, al\d oe pikpdTePo TT000aTo art’ dco dtav €xoupe pelwon Tng ma-
poxNg (m.x. otnv napandvw mepimtwon Pnopel va €xoupe av&non katd
3-4% uoévo). And kdmnolo pdAlota onpelo kal uetd dev augdvetal n arndédoon
600 Kal va au&rooule TV apoxr vepou.

H amnddoon piag KAWATIOTIKNG povAadag mou Tpopodoteital pe vepd
oxedodv dev enmpeddetal and PKPEG JIAKUPAVOELG TNG TTAPOXIG TOU Ve-
pou. ZpdAua oTtnv mapoxn vepou katd 20% eivat acrjpavto.
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SHMEIQZH

To (D10 dev oxUel yla To OIKTUO HE YUKTIKS uypd. ZTnVv mepl(mtwon mou
KUKAoQpopel YUKTIKO uypd og oAU peyaAlTtepn moodTnTa Tng anaitou-
pevng 6a €xoupe ocoBapd mpéRANua (.x. 6a avarrtiooovtal PeyAAeq
méoelg oto oupreotn). N’ autd, otig HeyAAeqg eYKATAOTACELG KALUATL-
ouoU, AapBdvovtal Ta KatdAAnAa pétpa yia ™ pelwon g noodtntag
TOU YUKTIKOU UypoU TO XEWVA, OTiwGg T.X. 1 TOTtIoBETNoN doxelou ouyke-
VTPpwOonNG Tou TAeovAlovtog YUKTIKoU uypou (receiver). To ouotnua VRV
QUOIKA dev avTideTwtilel TéTolo PORANUA apou kabopilel Tnv moodTnTa
TOU KUKAO(QOPOUVTOG UYpoU, BACEL TWV TIPAYUATIKWY AVAYKWY O POPTIO
ol oroieg dlapoppwvovtal oTo cUoTnUa TNV KABe oTLyUr) TNG Asttoupyiag
Tou.

6-10. H avrikardoTaon Twv XaAuBdoowANVwY e XOAKOOWANVES

Zuxvd ta teAeutaia xpdvia yivovratl Tétolou e{doug avTikataoTAoelg, AOYW
noAadtntag Twv XaAUBS0oOWANVWY Kal ouvrBwg ot B€on Toug uraivouv
XOAKOOWANveG. Tig TeplocdTtepe POPEG N avTikatdoTaon yivetal xwplg
MEAETN, amd udpAauAKoUg oL oroioL dev £X0UV Kauia anmoAUTwE EMOTNOVL-
K1} katdption. ‘Etol, eneldr] ol XaAKOCOWANVEG €XOUV UIKPATEPN avTioTaon
oTn pon, vouiZouv éti propouv va Xpnaotuornowjoouv oAU Hkpdtepn did-
peTpo. ArtotéAeopa eival va napoucidlovtal avopeva Onwg 0 wARvag
1” va avtikadiotartal and xaAkoowArjva ®18x1. To dikTtuo autd dev TIPOKEL-
TaL va Aettoupynoet cwotd.

2NV payuatikdtnTa n dlagopd ot JIAPETPOo OLdNPEOCWARvVA Kal XaA-
KoowArva ou Ba anartnBel dev eival kat T6o0 peydAn, Onwg Propeite va
dlaroTwoeTe ouykpivovtdg Toug atov riivaka (6-5). M.x. o0 cwArjvag 17, Ba-
p€og TUTIOU €XEL E0WTEPIKY dLANETPO 25,4 mm kat o ®28x1,5 €xel 25 mm.
Onwg BAEMOUKE aTov Ttivaka (6-5) dev mapouatdlouv ouclwdELg SLaPopPES
MeTa&U Toug. Av SOKIUAOOUE va AVTIKATAOTACOUE TO CwArva 17 pe tov
auEowg UIKPOTEPO XaAKoowArva ®22x1, BA€noupe OTL 0 ®22x1 eival ave-
TIAPKNG.

MNa v avtikatdotaon, eneldr| dev untdpxel TARPNG AvTLoToiXnomn XaAu-
BSooWArVWY Kal XaAKOTWARVWY, Ba TIPEMEL KAVOVIKA VA EKTIOVELTAL IEAETN
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pnxavikou. Ma ypriyopeg AUoelg, o WIKPEG 1§ peogalou peyEBoug eyka-

Taotdoelg 1) oe eykaraotdoelg nou dev undpxouv ta ox€dla, urnopel va
epapuéletal kat o Mapakdtw Tivakag:

Mivakag 6-6: AvtikatdoTaon XaAuB30ooWARVWY pHe XAAKOOWARVEG

XaAuBdoowAvag AvTika@ioTaral pe
OVOMAOTIKNAG SIaUETPOU: XOAKooWwArva:
1/2" oplakd pe Tov: 16 x 1
npoTtdTePOg: 18 X 1
3/4" 22x 1
1" 28x1,5
114" oplakd pe Tov: 35 x 1,5
npoTdtePOg: 42 x 1,5
115" 42x1,5
2" 54 x 2
215" 76,1x2
3" 88,9x2

Eniong, petd amd pia térola avtikatdoTaon, 6a xpelaotel va yivel pub-
jton tou JiktUou. Oa mpémnet dnAadr] va npoBAe@BOoUV oL KATAANNAEG pub-
HLOTIKEG Bdveg, Onwg Ba doUpe MAPAKATW.

6-11. H puBuion TnNG Mapoxng Twv CWANVWOEWV TOU vEPOU

To peyaAUTtepo TPORANUA TIoU avTIMETWTCEL Kavelg dtav peAetdel éva di-
KTUO OWANVWaoewv eivat ) puBLON Twv Mapoxwyv peéoa ard tnv kabe KM. H
puBuion autr) ovopdletal e§ilcoppomnon. Autd Tov épo Ba Tov cuvavtdre
anod edw Kal mépa auyvotara, Téco ato BIRAio doo Kal oe OAn oag tnv
kapEpa. O oplopdg tng e€looppdmmong, yia 1o kdbe diktuo, aveEdptnTa
arnd 1o peuotod Tou xpnoluoroleital (aépag 1 vepd 1 PUKTIKO Uypd KAL),
€xel wq e&Ng:
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E€icoppdnnon evog SIKTUou €ival n pubpIon TNG AsiIToupyiag Tou di-
KTUOU KaTA TPOTIOV WOTE TO KAOE onpeio mou mmapéxel Yu&n | 6€p-
pavon va diappéeTal and TNV mMoodTNTA PEUCTOU N omoia amaireital
yla va uttdpxel n emouunT anédoon.

Mpopavwg Béua eElooppdnnong dev upiotatal ota diktua VRV ta onoia
eldape. Autd, katd Tov TpdMo Tou Kataokeudlovtal, pdAAov Ba xpelald-
vTougav TPOoOoTIABELd YA VA KATAOKEUAOTOUV WG ... In e&looppornpéva.
O€ua eElooppdnnong upiotaral Suwg ota diKTua TwV CWANVWOEWV vepoU
KAl aKOun meploodTePo ota JiKTua TwV agpaywywv (otnv e€looppdnnon
TWV aepAywywv Ba avapepbouue apydtepa oe AANO KepAAQLO).

IMNa v e€looppdnnon evég SIKTUOU HeE vePO, otnv MPAEN, XPenoluorol-
ouvtat dUo pedodol:

® H xpnoluoroinomn puBUIOTIKWY Bavwv
® H eruhoyn Twv KM Bdoel Tng dlepxdpevng mapoxnig vepou

O1 dUo uéBodoL €xouv TA TIAEOVEKTAUATA KAl TA UELOVEKTAUATA TOUG.
Yrnidpxouv ot évBeppol onadoi TG piag 1 tTng AANg pebddou. Autd ou
prtopoUpe va moupe eival dtL kat ol dUo Tpdrol eEl0oPPOTNONG KATAAN-
youv og dlktua mou Aettoupyouv dyoya apkel autd va éxouv peletnBel
owoTd Kal va €xouv UAotoinBel owotd ol peAéteq. ANIWG, drota éBodo
eElooppomnnong Kat av epapuéoouple, Ba €xoupe TPORANHATA OTN Ael-
Toupyia.

2Tn ouvéxela Ba avapEPOUE OPLOPEVA BATIKA OTOLXEIQ OXETIKA [E TO
nwg yivetat n eElooppomNoT, WOTE VA UMOPEITE va EKTIUACETE OE TOLEG
evépyeleg Ba xpelaatel va popeite, dtav Bpebeite avtiuétwrnog e éva di-
KTUO Tou dev Aettoupyel KaAd Adyw arouaoiag eElooppdnnong. Akdun, Ba
npérnel va eicaote oe B€on va avayvwpilete éva eElooppormuévo diktuo,
WOoTe va unv undpxel kivduvog va 1o aroppubuioete, ubavdv eEaitiag Kd-
rolag AoToxng evépyelag rmou Ba propouaoate GUAOIKA va KAVETE, av elxate
dyvola.
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6-12. H e&io0pponnon ue anAég pubUIOTIKEG BAveS

Ma va aviiAngBoupe kakUtepa Tt eival n e§looppdmmon, ag doUpe To OxNH-
pa (6-15). 'Eotw OTL €xoupe éva xwpo amd ypageia, OAa akplBwg duolq,
Orou To kaBéva €xel TIG AnaIToELg TIOU avaPEPape 0To TIapddelyua g
nponyoupevng napaypdeou. Ondte n embupNTr| napox LEow Tou Kabe-
vég €€ autwv Ba eivat Q = 0,4 L/s. Oa €xoupe évav KAAdo ue 5 KM, dnwg
gaivetal oto oynua (6-15).

kPa kPa
40 38 35 32 29 25 40 38 36 34 32 30

kPa 9 10 115 13 15 KkPa 5 7 9 11 13

ZxApa 6-15: Alktuo ue 5 akptBws ouoteg KM, ue erubuuntn napoxr otnv kabeuia 0,4
L/s (A) Aettoupyia xwpic e&ooppdnnon (B) Asttoupyia ue e&looppdnnon.

AuoTUXWG SPwg N eUoN dev paivetal kat oAU dlatebelpévn va tka-
vorowoel Tig embupieq pag ywa napoyn 0,4 L/s oe OAeq Tig KM kat €xel
B€oel Toug dikoug NG, TepimAokoug kavoveg. ZTnv meplmtwon (A) Tou
oxnuartog (6-15) BAEnoupe TL iepinmou Ba ouuBel (oL aplBuol eival evdel-
KTIKol, Xdpn Tou napadelyparog). Ztnv nepimtwaon autr Aéue OTL Exoupe
diktuo pn e&locoppomnpévo. IN.x., BAénouue 6TL n npwtn KM napouatdlel
niieon otnv eicodo 38 kPa kat otnv €€odo 9 kPa, dnAadr ntwon nieong
29 kPa evw dlappéetal and napoxr vepou 0,5 L/s. AvtiBeta, n teAeutaia
napouctdlel rtwon tieong 25 - 15 = 10 kPa kat dtappéetal and mapoxn
vepou 0,3 L/s.

O arnokAioelg autég atnv mapoxr Tou vepou dev dnpoupyoulv coBapd
PORANUA otnv andédoaon ToU CUYKEKPLUEVOU KAASoU, BAael dowv avagpé-
paue otnv nponyouuevn napdypago. H dagopd otnv anddoon PeTaEU
™G nMPwNg Kat g teAeutaiag KM dev avapévetal mavw and 10%. Qg ek
ToUTou Ba uropouoe va Tel Kavelg dTl, yla To OUyKekpluévo diktuo, dev
elval kat Téoo anapaitnto va kdvoupe e€lgoppodmnon. Av duwg ATav ol
arnokAioelg peyalUTepeg, 1) av oL JLAPopEG aUTEG elxav onuacia yia ) ou-
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YKEKPLUEVN EPAPOYT, Ba EMPETE va TIG AVTIUETWITIOOUE, SNULOUPYWVTAG
npdobeteq avtioTdoelg oe kdBe KM, dnuioupywvtag dnhadr| éva e€loop-
pomnuévo dikTuo.

>nv nepimrwon (B) Tou oxrjuarog (6-15) BALnoupe to dlo diktuo, aAAd
autrh ™ eopd eElooppornuévo. TorobetriBnkav ol KatdAAnAeg Bdveg ol
oroieq pubuiotnkav otig katdAnAeg B€oelg. ‘OAeg ot KM diappgovtal and
v dla mapoyr) vepou, mou eivat 0,4 L/s kat €xouv Tnv idla anddoon.

6-13. O1 amAé¢ puBuiIoTIKéG Baveg!

H e&oopponnon vivetar pe edikég Bdveg mou ovoudlovial «pPUOUIOTIKEG» OMwS
autr rou paiverat o€ Toun oto oxriua (6-16). H Bava tou oxrjuarog (6-16) pubuile-
Tatl BAoel eVOG CUVTEAEDTH) ITOU QvapEPETaL 0T LEAETN Kal 0 oroiog ovoualetal K,.
O ouvteAeotiq autdg, oto auotnua Sl, didetal and tn oxéon:

Q
K, =36 — (6-5)
NAp

ApBpodg Ky
OTPOPWV

0.3 0.022

0.5 0.035

0.75 0.07

1 0.105

1.25 0.165

1.5 0.25

1.75 0.33

2 0.44

2.25 0.55

25 0.78

*) 0.9

Zxfiua 6-16: Pubuiotikn) Bdva e&looppdnnong. H Bdva autr pubuiletat Bdoet
EVOG ouvteAeoTr rtou ovouddletal K, kat xpnoyLomnoteitat yta tov kaboptouo
™me 6gong pubuLong.

Ta Q kat Ap elvat og Turitkég uovades (L/s kat kPa). H tyurj tou K, dev e€aptdrat
ard to ouotnua Kovadwy oto oroio douAevouue. Map’ 6Aov 0Tt To KGBe ouoTnua
ExeL Tov dIKG ToU TUMO, avTioTolXo UE ToV (6-5), 0 orolog toxuel uévo oto ouoTnua
Sl, n TENK) apLBUNTIKN Tyun ouU MPOKUMTEL yia to K, elvat idvrorte n (da.

1 To kepdAato autd uropel va napaletpbel kard v kpion tou didAoKovTog.
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H rrj Ttou K, étav n Bdva eivat teAeiwg avoiktr ovoudletat Kvs.lTpopavws kdbe
Bava éxet uia kat povadikn tun tou K, .x. n Bdva tou oxrjuarog (6-16) napouotd-
Cet Ky = 0,9.

O optouog tou K, €xel TI¢ piCeg TOoU OTNV €MOXN MOU EMIKPATOUTE TO UETPLKO
ovotnua povddwv (rtou onuepa oxedov &xet e&apaviotel). 1’ autd, o TUrog uro-
Aoytouou oto UETPKO auotnua frav o dlog ue tov (6-5), aAAd xwpiG Tov mapd&evo
ouvteAeoTr «36». 2To ouotnua Sl urtdpxet évag AAAOG avTioTolX0G OUVTEAEDTIIG TTOU
ovoudZetat Av kat 0 0roioG MPOKUMTEL and T OxE01 UMOAOYIOUOU?:

A, = 1000 -2 (6-6)

\VAp

MNpogpavwe n oxéon rou ouvdéel ta A, kat K, eivat n €&ng:
K, = 0,036 x A, (6-7)

Aev Ba erektabouue mepLloooTEPO, ENESN N XPNON ToU ouvteAeatn A, ivat ako-
Un QPKETA ITEPLOPLOUEVT.

Bdoet tou ouvteAeotri K, (ot TiéS Tou avaypdpovtal otn ueAETn) kat and riva-
KeG 1 dlaypduuaTa TOU KATAOKEUAOTH Twv Bavwy, 0 TEXVIKOG rtou Ba kKAvel T pubut-
on Bpioket o€ nota 6€on Ba npénet va Tonobetroel T pUBULoN. AUTO QUOLKA, Yia va
yivel owotd, mpolnoBETel uia moAU owaotr) UEAETN ITOU va UUPWVEl artéAuta ue 1o
diktuo mou TeAkd Ba ekteAeoTel.

210 oxrua (6-16) BAErouue kat dAoug turous Bavwy e&ooppdnnong. H Bdva
™m¢ nepintwong (A) Tou oxruarog dev xpetdletal va ouvodeuetatl and didypauua.
‘Exet tov K, xapayuévo areubeiag endvw tng.

ZxAua 6-17: Aiagpopetikol turot Bavwyv e&loopponnong.

2 HASHRAE, oto ouotnua S, xpnotuornotel To ouvtereotn A,.
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Et? MAPAAEIrMA

OéAouue oe évav kKAGdo diktuou rou dlappéstatl and rnapoxi Q = 0,1 L/s va dnut-
oupyrioouue rrtwon riieong Ap = 70 kPa. Na urtoAoyiotel n turj tou K,. Ertiong arod
10 dldypauua Tou oxriuatog (6-16) va erreyel n pubuton g Bavag.

Bdoet tg oxéong (6-5) Exouue:

K, =362 — 043

\70
And to didypauua Ttou oxnuarog (6-16) Bpiokouue 2 oTpo&Es. Ma va pubutotel
n Bdva, mpwrta 6a npémel va avolXTei TeAeiwg kat UeTd va yupioet (va kAgioel) katd
2 OTPOQPEQ.

PAd
“ MAPATHPHZH
(. %

ot dev erutpénetal va xpnowornoleital uia pubutotikn Bava kat oav Bdva avoly-
uatog-kAeloiuarog, enewdn, av e aAld&ouue Béon pubutong, 6a armopPUBULOTE! TO
diktuo. Kat o ueyaAutepog kivduvog oe e€loopponnuévo diktuo eivat n aroppubuton
Tou. [ Quto npénet:

® Na xpnotuorotouvtat Eexwptotég Bdveg yia to dvotyua kat To KAglowo g
porG otnv kGbe KM 1y

e Na xpnowuortotouvtal BAves dIMANG pUBULONG Ol OMOIEG EXOUV uia ECWTEPLKN
pUBuILON TTOU UOVO O TEXVIKOG urtopel va tnv ardéet kat uia eEwtepikr) mou
urtopel va ) pubuioet o xprotng onwg BAeL (ouvriBws o XPNoTnNg TV EXEL TE-
Aelwg avoxtr kat tnv kAgivet uévo oe replrtwon dtapporis vepou and tnv KM).

6-14. H e&io0ppdbmnnon ue pubuIoTIKES BAves Kal 15IK6 dpyavo®

Ektdg amd tnv anAn pubuotikn Bdva tou oxniuatog, urndpxouv BAveS rMou Urnopouv
va petpnBouv ol TECELG KAl oL TapoXEG Kat va puButotouv. H Bdva tou oxrjuatog
(6-18) €xel Ti¢ KQTAMNAEG UMOdOXEG yia TN METPNON TNG MTWONG TiEonS Kat g
napoxig

3 To kepdAato autd uropel va napalewpBel katd v kpion tou didGoKovTOoG.
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\ -

Znueia Mgng
TWV UETPNOEWV

ZxAua 6-18: Pubuiotikn Bdva e&§looppdnnong e avauoveg
yta t pubuion g Bdaoet dkou opydvou.

2’ autég TG Baveg dev untdpxel BEua mpoodloplouoy KATOLOU CUVTEAEDTH) OnwS
elvat o K, yta g anAég pubuiotikég Bdveg (av kat autég ot Baveg dtabgTouy miva-
KeG ue TG TWES Tou K,). Oute untdpxet o kivduvog va un pubutotel owotd 1o diktuo
e&atiag Twv dlaPopwV rou Uropel va undpxouv UETAEU NG MEAETNG KAl TNG KATA-
okeung. H ueAétn yivetar e€aipetikd eukoAn kat artAn. O peAetntng dev xet mapd
va dtaAé&et Tiq anattouueveg datougs, BAoEL TwY EMOUUNTWY MAPOXWV TOU VEQOU,
Kal va uroAoyioetl Tnv ntwon rieong tou duouevéotepou kKAadou. H avtAia rou 6a
eniAe&et apkel va eivat Aiyo peyalutepn oe uavouetpikn riieon (10% ouvribws apkel)
yla va undpxouv ta neptbwpta pubutong. Ta undAoura eivat epyaoia nou 6a yivel
eni térou, e TN PUBULOT TOU SIKTUOU.

Ot puBuioelg ouvnbwg yivovratl ard KatAAANAQ eKMAIdEUUEVO TEXVIKO, UE TO KA-
TdAMnAo épyavo. Ot etalpeieg rou dtabétouv tétoleg Bdveg dlabgTouv Ta KatdAAnAa
opyava Kat 10 eEEBIKEUUEVO MPOOWITIKG yia va pubuioouv to diktuo. To udvo rou
EXEL va KAvel 0 KAaTAOKeEUAOTrG Tou SIKTUOU glval va rmpoBAEYeL va TormoBeTrioeL TiG
PUBLLOTIKEG Baveg. MeTd tnv oAokArpwon g eykatdotaong dev xel mapd va ka-
Aéoel TNV eTalpEla yia va Tou TG pubuloet.

6-15. H e&iooppdmnon e Tnv emAoyr Twv kardAAnAwv KM

Me tn uéBodo autr evepyoupe evieAwg avtioTpopa and 4,TL atn PUBJUIoN
HEow Bavwy. To okemTIkS Tepimou €xel wg eE&Ng: «avti va urnoAoyilooupe
TNV erbuunTr rapoxr oe kdbe onpeio Tou SIKTUOU Kal va TNV emTUXOUNE
e TIG PUBULOTIKEG BAVEG, TO APrVOULE VA AEITOUPYNOEL OTwG eKelvo BENEL
Kal pooappélouple Tig KM ot Slepxduevn mapoxr».
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ZxApa 6-19: Mapdadetyua e&l0oppOnNonNg Ue erAoyr Twv KatdAMnAwv KM.

H dwadikaoia pubuiong evég SIKTUOU [e TNV eMAOYY TWV KATAAMNAWY
KM areikoviCetar gto oxfipa (6-19). Ot KALATIOTIKEG HOVADEG TTAPOUDL-
Alouv JLAPOPETIKEG TTWOELG TIEEONG METAEU TOUG, aAA eTiA€yovTal €TOL
WOTE va €Xouv TNV ermbuunTr) andédoon Pe Tnv napoxr vepou TIou avTl-
otolxel ¢’ autrv Tnv mrtwon mnieong. H mtwong nieong eivat avdloyn tou
TETPAYWVOU NG napoxnq. ‘Etol dtav pia KM ntapoucidlel Ap, e avtioTtol-
XN napoxn Q, Kat pia dAAAN akplBwg dpola mapouatdlel Ap, e avtioToyn

napoxn Q,, Loxuel n oxgon.
2

20, (Q_] 69
Ap, Q.

H uébodog eElooppdmmong e TV erioyr) Twv KatdAAnAwv KM napou-
OldZel To TAEOVEKTN A OTL OeV €Xel PUBUIOTIKEG BAVEG Kal oUTE PUOIKA TOV
Kivduvo amnoppubuiong. Mapouatdlel duwg kat éva coBapd UELOVEKTNUA:
611 dev pnopoUpe TTaviou va €xoue To 1daviké At énwg uropoupe va dia-
motwooupe and tn oxéon (6-3), apou Ta qg; kat Q, elvat Ndn npokabo-
plopéva. Katd ouvénela, urtdpxel To evOeXOUEVO va €XOUUE UEYOAUTEPEQ
apOx€EQ 0To JIKTUO, Apa Kal LEYAAUTEPES SLAPETPOUS TWANVWTEWV.

OAokAnpwvovtag Ta cuotrjuata pubuong Ba mpémnet va nouue OTL To
KaBéva €xel Ta TTAEOVEKTNUATA KAl TA pelovekTiuatd toug. To ouotnua
mou epapuodletal eEaptdral and tnv mepimtwon Tou diktuou aAAd Kupiwg
and TIG TPOTIUAOELG TIoU €XEL 0 KABe unxavikdg yia To €va 1) To dAAo oU-
oTnua.
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6-16. H kataokeuaoTikn SIauéppwaon evog SIKTUOU CWANVWOEWY
vepou

2Ta oxnpara (6-20) kat (6-21) BAEnouue TV TUTIKA dLATAEN TWV JIKTUWV
OWANVWOEWV e vePO.

Autoéuarog
M\fpwong )
Mdpyog
DNoxela YogNg
AopaMoTiké  JlacToAg
unepriieong
WOKTNG K.M. K.M.
(chiller)
AéPnTag

ZxApa 6-20: To diktuo vepou og udPAYUKTO aUOTNUA.

To oxrjua (6-20) arnekovilel To UdPOYuUKTO ouotna. To ouotua autd
€xel oxedov atabepr] anddoon, kKatw arnd OAeq TIG KALPIKEG CUVONKEG Kal
oe Teplddoug loxupoU kalowva Ta cuotpata autd €delgav tnv a&ia
Toug. Enfong katavahwvel Aiydtepn evépyela®. Xpeldletal Spws neploco-
TEPN OUVTHPENON Kal KATOLOV ECWTEPLIKO XWPEO Yla TNV €yKATAOTAON TOU
eEom\lopou. Autd ta pelovektriuata eivat n atia mou n xprion Tou eivat
OXETIKA TIEPLOPLOPEVT). AKOUN EXEL TO PELOVEKTNA OTL KATAVAAWVEL VEPOD,
To omnoio eEatpiCeTal otoug nUpyouq YUENG. Kat 1o vepd propel va eival
TOAUTIHO OTNV TtePLoxr] Tou epapudletal To ouotnua, (owg o TIOAUTIHO
Kal ard autryv TV evépyela.

To kKAaoké udpOYUKTO oUoTNUA, OTIwG AUTO Tou oXAUatog (6-20), €xel
Tov YUKTN vepoU kabwg kat kdbe dA\o eEomAloud, ANV Tou TUpyou Yu-
&Ng, eyKATeoTNUEVO OE €va XWPEO TIOU OVOUAZETAL «PUXPOOTACLO» 1] «lUNXa-
vooTdolo». O mpwTog 8pog elval oxeTIkd TPdopaTog, al\d Telvel Ta TeAeu-

4 O Ynoupylkn andépaon 21475/4707 (PEK B880/98), peTta&u Twv duvatwv TpOmwy yia Tnv
€E0IKOVOUNOT eVEPYELAG EVOEIKTIKA QVAPEPEL KAL TN HETATPOT TWV YUKTWV and acpoyu-
KToUug og udPOYuUKTOUG (ApBpo 7, apdypapog 2, epirmtwon 6)
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Tala xpdvia va enkpatioel, eneldr] 0 6pog UNXAVOoTACLIO Xpnotloroleital
KAl Yl TO XWPO TWV Pnxavnudtwy Tou aveAkuoTrpa. H xprjon dlapopeTt-
KWV OpwV EMITPETEL va YiveTal dlakpLon.

) Wuktng (chiller)
QOXSKI)\ ] Meptéxel avtAia kat
laoTo { 5
ACOANOTIKS ns doxelo Sla0TOANG KM. KM
uneprieonq AuTépaTog
MAripwong
NéBNTag

ZxApa 6-21: To dikTuo vePOU Og QEPOYUKTO oUOTNLA.

To aepOYukTo CUYKPOTNUA TTapaywyng Yuxpou vepou, Tou OXNHATog
(6-21) eival oAU armhouoTepo Kat dev Xpeldletal va Tou dlatedel eowTtepl-
KOG XWPEOQ yla TNV eykatdotaon KevrplkoU eEomAlopoU. ‘ONog 0 OXETIKOG
eEom\loudg eival otnv tapdtoa. To PeydAo Tou PEloVEKTNUA elval OTL 600
0 aépag yiveral BepudTepog 1000 N arnodiddpevn LoxXUQ Tou petwvetal. Emi-
ong o COP (Confidence of perfomance = ouvteAeotnq anddoong) sival
XaunAdtepog amnd 6,TL oTo avriotolo udPOYUKTo oUCTNUA.

Ektég and ta dUo autd cuoTtruata UrtdpXel Kal To agpdYUuKTo Ttou eival
KOTAOKEUAOWEVO OMWG aKPLBWG TO UdPOYUKTO, dNAadY] Le OO Tov eEOTIAL-
oMb e0WTEPIKO, PETA og KATOL0 YPuXPooTdolo, arAd avti yia rupyo Yuéng
€xel aePOYUKTO CUMTMUKVWTH TIou BPIOKETAL eYKATECOTNUEVOG OTNV TAPA-
Toda. [Na to nwg eival SlapopPwUEVO €va TETOL0 oUOTN A Urnopeite va deite
To eEWPUANO Tou BBAiou oag.

6-17. To udpoyukro cuaoTnua
210 UdpPOYuKTo cUoTnua urtdpxouv dUo KUKAWUATA VEPOU, 0aPWS dLaxw-
plopgva peTagu Toug, Onwg BAEMOULE OTO oXAua (6-20):
(1) Twv KAIUATIOTIKWY HovAdwV, TO omolo ival KAEIOTG KUKAWA.

(2) Twv NUpywv YUENG, TO omolo eival avoiKTé KUKAWA.
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Ta kUpla eEaptipata evég UdPOYUKTOU CUCTAUATOG, TA orola arelko-
viCovtal oAU ouvorttikd ato oxrpa (6-20), eival ta eENg:

(1) O YUKTNg vepou (chiller), Tnv TutuKA poP®r} TOU omnoiou TN PAEMOU-
He oTo oxAua (6-22). Ta kupla pépn evog PUktn vepou elval o ou-
WIeoTnQ, 0 €EATUIOTAG, O CUUTTUKVWTNG Kal o Tiivakag opydvwy. O
OUMMIECTAG Kal 0 eEATIIOTAG ovopdlovtal eriong evalAdkteg Bep-
poTNTAg KAt 6a avapepBoUlie 0’ autoug OTO AVTIOTOLXO KEPAAALO.

< JUpmeoTng

Nivakag opydvwv
< &ehéyxou

~— EEaTuotiq

~—— JUMMUKVWTAG

ZxAua 6-22: O Yuktng vepodu (chiller)

(2) O nupyog WUENng, nou Bpioketal otnv Tapdroa 1§ oe kdrmolov AAAo
avolkTd Xwpo. Mipyoug YPUEng BAEMoupe oto oxrua (6-23)°. To
vepd TOU KUKAWMATOG Twv IUPYwV YUENG eival TIoAU BPWHLKO emel-
On) mpdKelTal i avolkTd KUKAWWA, Kat avdloya pe Tnv TepLoxr] mou
Bploketal o nupyog, uropel va sivat yepdro and okdveg, AAoTm,
veKPA €vtopua, KOUUATIO TIAACTIKG TIoU €XOUV armoomaotel and Tig
ermeaveleq eval\ayng Beppotnrag k.Am. Eniong undpxet peydin ou-
YKEVTPWON aNdtwv ASyw Tng e&dTong. To &tL To vepd autod eival
TOAU BpwULIKO va To Bupdoacte, Ba enavéABOULE APKETES POPES O
auTd TO KUKAWWA, eMEdN XpeldleTal EIOIKY] AVTILETWITLON.

O tpdnog cuvepyaoiag Tou NUpyou YUENG pe tov YUKTn vepou paive-
TalL oTo oxNua (6-24). H evalayn Bepudtrag peta&l YPuktikoU uypou Kat
Tou vepou Tou TUpyou YUENG vivetal pé€oa, oe éva eEAPTNA TIOU ovopudle-
TAlL CUUTTUKVWTNAG. 2TO OXNHa (6-22), gpaivovTal Tolol eival Ol CUPTUKVWTEG.

5 H neptypagn tTwv nupywv YuEng avrikel otn didaktéa UAN Tng TexvoAloyiag tng WuEng,
oUPGWVA e TO AVOAUTIKO TIPOYPAMA OTIOUDWY.
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ZxApa 6-23: [Tupyot Yuéng

f A A A | Mipyog
Bt ) goEng
T
(92
o
=
>
i — A
AvTAia

WuKTIKO HECO

aéplo uypo

<—WVV\/<-

ZUMIMUKVWTAG

ZxAHa 6-24: To KUKAwuQ vepoU Tou rupyou WuEng. To kUkAwua elvat avolkto,
YU Qutd TO VEPD gival MOAU BOWULKO.

(8) Ta doxeia dlaoTtolr|g, Ta onoia poopifovral yia va napaiapdavouv

TIG SLAOTOAEG KAl TIG OUOTOAEG TOU vepoU Kal paivovTal oTto oxXrua
(6-25).
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ZXHa 6-25: Aoxeio d31aoToArg

(4) O AéBntag yla v napaywyn) Beppou Udatog.

(5) OL avtAieg vepou, ol onoieq pnopel va eivat inline 1} bloc 1) avtAnTikd
ouykpotiuata. Ot avtAieg inline kat ot bloc eivar akpiBdtepeg kat
agatpouvtal duogkoAdTtepa oe Tepimtwon BAAPRNG, katalauBdvouv
SUWG TEPLOPLOUEVO XWPO Kal dev xpeldlovtal euBuypAuuIon Tou
d&ova Tou Kvntripa pe Tov dgova g avtAiag. AvtiBeta, Ta aviAn-
TIKA ouykpoTrata eivar penvétepa, mo eUxPnoTa Kal o eUKOAa
oTn ouvtreNo”, aAAd xpeldlovtal eplocOTEPO XWPEO Kal Ba TipEnel,
yla va Aettoupyrjoouv owotd, va elval eubuypauuiopéva. Ztnv eubu-
yYpduuion 6a avagepBboupe avaAuTikd 0TO KEQAAALO TNG CUVTIHPEN-
ong tou EPFAZTHPIAKOY OAHIOY.

H avtAia inline gaivetal gto oxnua (6-26). Autou Tou TUTIoU oL avTAieg
TonoBetouvTal aneubeiag avw oto owARvVa, Onwg PAETIOUNE OTO OXNA,
oto oroio dlakpivoupe emniong Toug ocwaotoug TPOTouUGg TornoBETnong.

210 oXua (6-26) gaivetal kat n avtAia bloc. Autr tomnobeteltal énwg
€va avTtANTIKO OUYKPAOTNUA Kat dev XpelddeTal eubuypapLon.
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(A)

(B)

ZxAua 6-26: (A) AvtAia inline (B) avtAia bloc
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Ixjua 6-27: AvTAnTikd ouykpotrjuata oe Asttoupyia.

To avTANTIKG OUYKPOTNUA eival KATAOKEUAOUEVO OMwG ¢aivetal oTo
oxnua (6-27), érou n avtAia kat o Kwntpag sivat duo aveEdptnta Kopud-
Tia.

6-18. To agpdYukTo cuoTnuUa

To agpdPukto guotnua ouvnowg mepAauBdvel éva agpOPYUKTO CUYKPO-
TNUA TIOU propel péoa oTto PETAAMIKO ToU KEAUPOG va TIEPLEXEL TA TIAVTA.
Zuxvd 6a Bpouue o’ autd va undpxouv avtAieg kabwg kal To doxeio dia-
otoAng. Eival éva mArjpeg Yuxpootdalo mou tornobeteltal otnv Tapdrtoaq,
omdte dev KataAapBAavel KABOAOU WPENIO XWPO.
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ZXAHa 6-28: AcpOWYUKTO OUYKPOTNUA, KAELOTO O€ UETAAAIKT) KATAOKEUN.

2T1a oxrjuata (6-28) kat (6-29) BAEnoupe dU0 agPOYPUKTA CUYKPOTHHATA.
Ektdg and 1o ouykpdTtnua propel va urtdpxel oe AANO XwPo, HECA OTO KTi-
plo, To Aefntootdoto e To AéBnTa Kal OAo Tov UTtOAOLTo eEOTTIAIOUS (AVTAL-
€qg, doxelo dlaoToAig KAT). Opwg ouxvd autd ta cuykpoTruarta eival kat
avtAieq BepudtnTag, ondte dev XpelddeTal va Uttdpxet AeBntootdaoto.

Ixua 6-29: ApSYUKTO OUYKPOTNUQ, TEAEIWS QVOLKTO.
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Znavidtepa ouvavtdpe To agPOYUKTO OUYKPATNA OTO OTIO(0 O CUTIU-
KVWTAG Kal To KUplwg pnxdvnua mou Yuxel To vepd (PUktng) eival pakpld
T0 éva arnd to dA\o. O CUUIUKVWTNG ToTtoBeTelTal oTtnv Tapdtoa Tou KTIpi-
ouU Kal o YUKTNg oto Yuxpootdaoto. H eidva tou Yuxpootaaciou dev dlage-
pel kaBdhou and autr) Tou USPOYPUKTOU CUYKPOTNHATOG. H pdvn dlapopd
elval 6Tt 0 YUKTNG dev JLABETEL EVOWUATWHEVO CUMMUKVWTH Kal OTL TNV
Tapdroq, avti yia Tov nupyo YUENG UNdpXeL O CUUITUKVWTG.

6-19. O1 KAIUQTIOTIKEG HOVASeg MOU ouvd€ovTal OTO SIKTUO TwV
OWANVWOEWV UE VEPO

To 3iktuo CWANVWOEWV UE vEPS OKOTIO EXEL TNV TPOPOdOTia Twv KALUATL-
OTIKWV povadwy (KM). AvaAuTtikd 8a avagpepBoupe otig KM apydtepa, oe
endpevo kepdhato. Ot KM eival Baoikd Tpliv eldwv:

e O torkeég ) Fan Coil Units (FCU) dnwg autég rou ¢aivovtat oto oxr)-
pa (6-30). Ta FCU umndpxouv Kat o TIOAEG KON HoPPEG 1 Tapal-
Aay€qg (tolxou, opo®ng, KPUPNG TOTOBETNONG, KOVOOAAG, KACETAG
YeudopOoPNG KATL).

ZxAua 6-30: H nAéov ouvnBlouévn poperi Twv Fan Coil Units (FCU).

® OL KEVTPIKES KAIUATIOTIKEG povAadeg (KKM) mou elval dnwg oto oxrjua
(6-31) kat aroteAoUv TiepimAoka kat Baptd CUYKPOTANATA, He pHeEYAAn
TolKN{a eEoTALoOU.
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Zxnua 6-31: Kevtpikr kKAuatiotikny povada (KKM).

® Ta evdldueoa pey£on Twv duo maparndvw Tou ouvribwg ovopdlovtal
NUIKEVTPIKES 1) KAVAAATEG povAdeg Kal ¢palvovtal oto oxfiua (6-32).
Ouolaotikd mpdkettal yia peydha FCU mou guvdéovtal e aepayw-
youUg Kal yla Tig oroleg dev uttdpxel dvopa kovwg arnodektd. O kdbe
KATAOKEUAOTNG TOUg divel dlaPopETIKG dvopa.

ZxApa 6-32: Hutkevtptkn KAatiotikn povdda 1 kavaidtn KM.

Aerttopepwq Ba avagpepboupe otov KABe tuto KM apketd apydtepa
o€ peTayeveéoTepo Kepdlato. Xpeldletal va TioUpe TIOAd akoun TpLv au-
Téq yivouv mA\pwg avtiAnmtég. O Tpdnog Aettoupylag Toug eival apkeTd
TePIMAOKOG KAl Ba XpelaoTouv eMMAEOV YVWOELG YA va Yivel Katavontog.
H Babid yvwon twv KM anoteAel mpolndbeon yia va Bewpeital KAMolog
YVWOTNG TNG TeEXVOAOYI{ag Tou KALATIoOoU.
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6-20. H ouvde0on TOU OUYKPOTAUATOG IMapaywyns Yuxpou vepou
uE 1o diKTUO

2Ta ox\uata nou akoAouBouv Ba avagepBouUpe TIOAU CUVOTTTIKA O€ |-
plkoUg duvartouq Tpdmoug auvdeong. Aev Ba kdvoupe TIOANA oxdAla. Ta
a@rivoupe va oxoAlaotouv oav doknon, péoa atnv TA&n, o ouvepyaoia e
Tov Kabnyntr. Ot Tpdrol ouvdeong Tou paivovtal oTa oXAUATa Propouv
va ulortoinBouv eite pe UdPOYUKTO elTe e agpOYPUKTO OUYKPATNUA, ave-
EdptnTa and to £(dog Tou ouyKPoTAUATOG TIou arelkovifetal. Ot duvatég
dlatdéelg eival ol e€ng:

by
3441

-«
-«

(chiller)

Anod diktuo TOANg

pong
(Flow switch

|

|

Wuktng vepou T
|

|

) |

+ AlakémTng

Aoxelo
dlaoToAng

ZxApa 6-33: H artAdovotepn duvarn didta&n ouvdeons Tou dIKTUoU
TWV CWANVWOEWY OTO CUYKPOTNUA IMapaywyng Yuxpou vepou.

® To teAeiwg anAd cUotnua mou @aivetal oto oxrua (6-33). MeplAap-
Bdvel Ta amoAUTwg avaykaia yia va Aettoupyrost. Tt pofAruata
BAénete &t Ba propoucav va dnuioupynbolv; Oa aravtroete apou
HeAETNOETE KAl TIG eMOpEVEG DATAEELG.
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15
\ 8
Y 17
1. AVTIKpadaouIkdg oUVSECOG 8. Bdva arokorig
2. AlaoTtoAkéG oUVdETHOG 9. AvtAia vepou
3. OepuduETPO 10. ®iAtpo vepou
4. Mavépuetpo 11. Aoxelo dlaoToA|g
5. Bdva eEaeplopou 12. BaABida aopaleiag
6. Alakdmng pong 13. Autéuaroq mieong
7. Bdva pubuiong pong 14. Anox€teuon

15. BAva avtenotpopnq

ZxApa 6-34: Mia artArj didra&n ouvdeong e 6Ao tov anapaitnTto e5onAtoud.

e ‘Eva an\d oluotnua mou mep\apBdvel 6Aa ta anapaitnta édpyava
paivetal oto oxfua (6-34). O\a Ta eEaptipatd Tou Ba rpénel va oagq
elval yvwotd ektdg amnd Tov avTiKpadaoKO gUVSETUO TIou eumnodilel
TOV KPadaoud TWV CUUTIECTWY va UeTad(deTal, HEoW TWV CWANVWOEe-
wV, 0TO KT{pLo. AVTIKpadAOUIKOG cUVDETOG arnd KAoutooUk, ouvde-
depévogq oe diktuo, paivetal oto oxrjua (6-35).

ZxAua 6-35: Avtikpadaouikdg oUvOEOUOG artd KAOUTOOUK,
ouvdedelgvog og JIKTUO.



296 ErKATASTAZEIZ KAIMATIZMOY I

® 3T0 mponyoupevo dIKTUo Tou oxrpatog (6-35) eixape uévo uia avtiia
KAl evieAwg aveEdpTnToug KAASoug Tpooaywyng Kal MOTPOPNQ
Tou vepou. 2To oXfpa (6-36) €xoupe dUo Kukhwuarta: ‘Eva kAelotd
KUKAwa Bpdyxou Tou Aettoupyel ouvéxela kat éva aveEdptnTto KU-
KAwpa pe aveEdptnteg avtAieg mpog Tiqg KM. To mAeovéktnua autou
Tou ouoTtruatog eivat étL 6a untdpxet idvta Yuxpo vepd OTo KAELOTO
diktuo. ‘Etotl dtav Ba Eekvrioel 1o diktuo, Ba oTaAel TOAU ypriyopa n

YUEN otig KM.

1. AvTIKpadaoukdG oUVOEDOG 8.
2. AlaoTOAIKAG OUVDETOG 9.
3. OepudueTpO 10.
4. Mavépuetpo 11.
5. Bdva e€agplopou 12.
6. AlakdTmMg POoNG 13.
7. Bdva pubuiong porg 14,

15.

12 11

_JQ_D_L»S_ Aiktuo TéANg

Ani And eykatdoTaon

3 4 6
12 ! 8 }-oz———-liﬂpoq gykaraoraon
5 Kuk\opopnTég
D14 dikTUou

Bdva arnokomnng
AvtAia vepou

®iATpO vepoU

Aoxeio dlaoToAg
BaABida aopaheiag
Mewwtiqg neong
Anoxéteuon

Bdva avtemotpopnig

ZxApa 6-36: SUotnua ue eowteptkd dlkTuo BPdyxou.

® To oUotnua Tou oxuaTog (6-37) dlagépel and To cUTTNUA ToU OXN-
paTog (6-36) oTo OTL €xel Heydlo Bepuopovwuévo doxelo pe kpuo
vepo, HEYAANG XWwPENTIKOTNTAG, TO ornoio ovopdletal doxelo adpavei-
ag. Ze T rotelete OTL AUTO eEUMMPETE(;
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12 8 4 9 10 8 12 ‘{EAnésYKaTdO'racn
P :

8 13 11

: //%8\ &%‘H

) KUK)\ochpf]TS'Ql
P Anox€teuon & SIkTUou

14
Aiktuo méANg

Mpog
gykaraotaon Aroxgteuon

1. AvTIKpadaouIKOG oUVOECHOG 9. AvtAia vepou

2. OepudueTpo 10. ®iAtpo

3. Mavdpuetpo 11. Aoxelo dlaoTtoAig
4. Bdava eEaeplopou 12. Aoxeio adpaveiag
6. Alakorng pong 13. BaABida acpaleiag
7. Bdva pubuiong porg 14. Autduarog rieong
8. Bdva arokornq 15. Anox€teuon

16. BAva avtenotpopnq

ZxAMa 6-37: Zuvdeon ue E0WTEPIKS dikTUO PBPOYXOU Kat ue doxelo adpaveiag.

6-21. O umoAoyIouOG TNG MTWONG MIECNG TOU VEPOU

210 Tapdv BiIBAo dev Ba enektaboupe oe SUCKOAOUC UTTIOAOYIOUOUG, TOUG
ornoiouq katd ndoa rubavéTa oudénote Ba kAnbelte va ekteAéoeTe. Oa
TEPLOPLOTOUE OTO va dWOOUE KATOLa Bacikd oTolxeia urtohoylopoU Twv
OWANVWOEWYV, WOTE va Prnopelte va unohoyilete pudvol oag Tnv mrwon mie-
ong Kat TG anattoupeveg dATOUES CWANVWOewY, ag amnmAd diktua. ZKomdg
pag eival va pnv €xeTe ota pikpd diktua tnv avdykn kdrnolou Tpitou va oag
Bonbrioel yla va ta JaoPPUOETE.

Ot Turkn] povdda tng mtwong rieong eivat To kPa. Ze moAU pikpEg TTw-
oelg nieong xpnotporoloUpe to Pa. Ot povddeg autég ouvdEéovTal e TIG
AANAeG povdadeg rileong, Twv AWV CUCTNUATWY HovAdwY, e TIG eENG OXE-
oelq:
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1 psi = 6,9 kPa (=7 kPa)
1mZXY. = 9,8 kPa (=10 kPa)
1mm Y. = 9,8 Pa (=10 Pa)

1 bar = 100 kPa
1cm Y. = 1 mbar = 100Pa
1 bar = 14,5 psi (=15 psi)

? TF X | Nievos
T Yugng
(98
<)
>
>
+ [
WukTikd péoo AvtAla
aéplo uypd

- -
SJUPMUKVWTNG

Zxnpa 6-38: Aiktuo vepou rupyou WUEnG.

Ag doUpe, apyIKd, Tn YEVIKY) TePITTwoT) ToU avolkTtoU JIKTUOU KUKAO)O-
piag Tou vepou. To pévo avolKTd KUKAWA TIOU JITOPEL va £XOUpE Og €va KU-
KAWA KAaTiopou eival Tou nupyou YuEng mnou ¢aivetal oTo oxua (6-38).
H rttadon niieong Tou vepou oe €va avolktd diktuo dideTal amnd tn oxgon:

Ap =p-g-H/1000 + L - Ap, + Ap; (6-9)
‘Orou:
Ap = n oAk iTwon Tiieong oe kPa
P = 1 TuKkvOTNTa Tou vepoU (= 1000 kg/m?3)

g = 9,8 m/s?
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H = 1o Uyog oe avolktd KUK Awua PeTa&l oTtdBung avappdenong Kalt
onueiou KatadbAyng.

L = 10 uAKOG TwV CWA VOV Og PETPa
Ap, = n twon nieong avd PETpo pnkoug, oe kPa.

Apz = n mtwon mnieong oTig BAveg, KAUMUAEG, OUAAEKTEG K.ATL. ot kPa.
AuTég ouvrBwg €xouV TINA TIOU avépxeTal repinou oto 30% Tou
OUVOAOU TWV QVTIOTATEWY TOU SIKTUOU.

O napovouaotig 1000 otn oxéon (6-9) undpyxel enedr] To YIvOUEVO
«p - g - H» dlvel To anotéAeopua oe Pa. Alaipwvtag pe to 1000, To JeTtaTpg-
noupe oe kPa (emeldn) ta Ap, Ap,, Apz ta €xoupe opioel o kPa mou eivat n
TUTILKY HovAda yla Tnv twor mieong).

Enedn aplBuntikd oto vepd to p = 1000, n napandvw oxeon (6-9), ei-
S1Kd Kal povo yia To VePO, anm\oToleiTal oTnv:

AvoIKT6 diktuo®:  Ap=g-H+L-Ap, + Apy (6-10)
2e éva kAeloTd diktuo To H = 0. Ondte KaTtaArjyoupe otn oxgon;:
KAg10T6 SikTuo®: Ap = L-Ap, + Apy (6-11)

To Apz propel va urtoAoylotel avaAuTikd, aMd o akpLPrq UTIOAOYLOUAG ToU
Eepelyel amnd Toug oTéXoug Hag. ZUvrBwg pokUTTtel Apz = 30% x (L X Apy).
Ondte ot (6-10) kat (6-11) KATAA)YOUV OTIG AMAOTIOINUEVEG OXETELG:

AvoIkTé dikTuOo: Ap=g-H+13L:Ap, (6-12)
KAe10T16 dikTuo: Ap=13L-Ap. (6-13)

To Ap, To Aappdvoupe and Toug Tiivakeq (6-7) Kat (6-8) KAl CUYKEKPLUE-
va and Tov Tivaka (6-7), av poKeLTal yia pavpoug cwAiveg Bapéwg tumou
Xwpig pagn 1y Tov ivaka (6-8), av mpodkettal yia XaAkoowArjveg. Ol riivakeg
autol loxUouv poévo yia vepd 10°C mou eivat pia ouvreng péan Beppokpa-
ola ota diktua KAlpaTiopou. Mnopouv va xpnaoluorownbouv, ouclaoTIKA
XwPIg o@AAua, otny neploxn 5-15°C. =t 6puavan, ondvia Ba xpelaaTsl

6 AvoikTd eival To diktuo Tou Upyou YUENG (OX. 6-24) kal kKAe10TS To dikTuo Twv K.M.
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va KAVETE UTTOAOYIOUO TWV CWwANVWoewyY eNeldn n rtwon rieong oto {eotd
vepo eival pukpdtepn. MNa vepd Beppokpaciag 40-50°C (oL ouvrBelg Beppo-
kpaoieg otig KM), ol rtwaelg tiieong elival otoug XaAUBO0CWANVeEG TiepIou
10% IKPATEPEG KAl OTOUG XAAKOOWANVeQ Tepirou 20%. Na Toug OwArveg
nUBapgwg TUTou pnopel eniong va xpnotpornonOei o nivakag (6-7) emewdn
n dlapopd 1ou TPOKUTTTEL eival aueAnTéa.

Av éva diktuo napouaotdlel mtwon mieong Ap kat dlappéetal and napo-
X1 Q, 16TE, Yia Oxt oAU peydAeq dlakupdvoelg Tou Q, o Adyog:

C=0p/Q? (6-14)
€xel oxedov oTrabepn TIPY.

Taxutnta porg oto oTtéuLo KatabAlPewq (m/s) »
0 0,5 1 1,5 2 2,5

120 | ] | | 1
2TPOYPEG
n = 1450 1/m
100
3 @
4 n 5]
O O d/
80 .
\ KaumuAeg
= - . Q=C-V?
Ky / yla dlapopeq
=< 80 ) TpEG TOU C
g i
g Vv

2nueio

40 / \ )
- /L A i SO - Aertoupyiag

R yaC = 12,85
20
[/ j

|
0 1 ; 2 [I/s]

<+

Mapoxn Q »

ZxApa 6-39: To onueio Toung XapaxktnPLOTIKIAG KQUITUANG Tou SIKTUOU
KQl TNG XAPAKINPLOTIKIG KAUUANG TG avtAiag eivat To onueio Agiroupyiag
™G avrAiag. 2tnv npokeevn nepintwon, ornou to C=12,85, to onueio Asttoupyliag
givat to: Ap=35 kPa kat Q=1,65m°
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OL kaprUAeg Tou opiCovtal and Tt oxgon:
Ap = Cx Q? (6-15)

OVOMAZOVTAL XAPAKTNPLOTIKEG KAUMUAEG Asttoupyiag Tou dikTuou. TETOLlEG
KauruUAeg yia dldpopeg TipEG Tou C gaivovtal oto oxnua (6-39). Emiong
Kal N avtAia mapouotdlel pia Sk TNG XAPAKTNELOTIKY] KAUMUAN, TIoU ETi-
ong @aivetal oto oxrua (6-39). H tour Twv dU0 XAPAKTNELOTIKWY KAUTU-
Awv (Tng avtAiag kat Tou diktUou), TIou Paivetal oTo oxrjua (6-39), pag di-
Vel TOo onpeio Aeiroupyiag g avtAiag. ZTnv npokeluévn mepimrwon, onwg
BAEroupe oto oxAua (6-39), yia TNV KaumuAn pe C = 12,85, 1o onpeio Ael-
Toupyiag mpokurtel oto Q = 1,65 L/s kaw Ap = 37 kPa. Ot KaTaoKeuaoTég
QAVTALWY €XoUV TIAvTa SIABETIUES TIG KAUTUAEG UE TIG XAPAKTINPLOTIKEG TNG
Aettoupyiag Toug.
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Nivakag (6-7): MTwon mieong Ap, Tou vepoU oe XaAuBSOCWARVEG
Bapéwg Tumou (oe kPa/m)

Ogpuokpacia vepou t = 10°C
1/2" 3/4" 1" 11,"

\Y Q Ap Q Ap Q Ap Q Ap
m/s L/s kPa L/s kPa L/s kPa L/s kPa
0,4 0,069 0,132 0,131 0,109 0,206 0,095 0,369 0,078
0,5 0,086 0,229 0,163 0,190 0,257 0,168 0,462 0,118
0,6 0,103 0,362 0,196 0,302 0,309 0,239 0,554 0,164
0,8 0,137 0,756 0,261 0,540 0,412 0,405 0,739 0,277
1,0 0,171 1,236 0,327 0,818 0,514 0,611 0,924 0,419
1,2 0,206 1,741 0,392 1,148 0,617 0,860 1,108 0,587
1,4 0,240 2,327 0,457 1,534 0,720 1,149 1,293 0,782
1,6 0,275 2,990 0,523 1,977 0,823 1,477 1,478 1,002
1,8 0,309 3,734 0,588 2,472 0,926 1,843 1,662 1,247
2,0 0,343 4,571 0,653 3,019 1,029 2,246 1,847 1,523

2,25 0,386 5,732 0,735 3,776 1,158 2,803 2,078 1,914

2,50 0,429 7,017 0,817 4,612 1,286 3,417 2,309 2,349

2,75 0,472 8,426 0,898 5,526 1,415 4,108 2,540 2,828

3,00 0,515 9,959 0,980 6,519 1,543 4,867 2,771 3,349
11" 2" 215" 3

\ Q Ap Q Ap Q Ap Q Ap
m/s L/s kPa L/s kPa L/s kPa L/s kPa
0,4 0,507 0,064 0,826 0,047 1,414 0,033 1,970 0,027
0,5 0,634 0,096 1,033 0,070 1,767 0,050 2,462 0,041
0,6 0,761 0,134 1,240 0,098 2,121 0,070 2,954 0,057
0,8 1,015 0,227 1,653 0,167 2,828 0,119 3,939 0,097
1,0 1,269 0,343 2,066 0,253 3,534 0,180 4,924 0,147
1,2 1,522 0,481 2,479 0,354 4,241 0,254 5,909 0,206
1,4 1,776 0,640 2,892 0,473 4,948 0,339 6,894 0,275
1,6 2,030 0,819 3,305 0,610 5,655 0,435 7,878 0,353
1,8 2,283 1,027 3,719 0,763 6,362 0,542 8,863 0,441
2,0 2,537 1,259 4,132 0,933 7,069 0,662 9,848 0,540
2,25 2,854 1,580 4,648 1,167 7,952 0,830 11,079 0,676
2,50 3,171 1,936 5,165 1,426 8,836 1,017 | 12,310 0,827
2,75 3,489 2,326 5,681 1,714 9,720 1,223 13,541 0,993
3,00 3,806 2,751 6,198 2,029 | 10,603 1,446 | 14,772 1,173

Nat = 50°C, noAMarnAaotdote to Ap e 0,9, ytat = 30°C ue 0,95.
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MNivakag (6-8): H mTtwon mieong Ap, Tou vepoU o€ XaAKOOWARVEG

(o€ kPa/m)
Ogpuokpacia vepou t = 10°C
16x1 18x1 22x1 28x 1,5

v Q Ap Q Ap Q Ap Q Ap
m/s L/s kPa L/s kPa L/s kPa L/s kPa
0,4 0,062 0,130 0,080 0,118 0,126 0,101 0,196 0,088
0,5 0,077 0,217 0,100 0,198 0,157 0,172 0,245 0,150
0,6 0,092 0,331 0,121 0,304 0,188 0,266 0,294 0,214
0,8 0,123 0,658 0,161 0,609 0,251 0,468 0,393 0,354
1,0 0,153 1,081 0,201 0,916 0,314 0,693 0,491 0,524
1,2 0,184 1,491 0,241 1,262 0,377 0,955 0,589 0,723
1,4 0,215 1,956 0,281 1,656 0,440 1,253 0,687 0,950
1,6 0,246 2,475 0,322 2,094 0,502 1,587 0,785 1,204
1,8 0,276 3,045 0,362 2,579 0,565 1,955 0,883 1,483
2,0 0,307 3,668 0,402 3,107 0,628 2,355 0,981 1,787
2,25 0,346 4,519 0,452 3,826 0,707 2,901 1,104 2,201
2,50 0,384 5,445 0,502 4,610 0,785 3,496 1,227 2,652
2,75 0,423 6,446 0,553 5,456 0,864 4,138 1,349 3,143
3,00 0,461 7,519 0,603 6,363 0,942 4,826 1,472 3,673

35x 1,5 42 x 1,5 54 x 2 64 x 2

\Y Q Ap Q Ap Q Ap Q Ap
m/s L/s kPa L/s kPa L/s kPa L/s kPa
0,4 0,322 0,076 0,478 0,060 0,785 0,044 1,130 0,035
0,5 0,402 0,114 0,597 0,089 0,981 0,065 1,413 0,052
0,6 0,482 0,157 0,716 0,123 1,178 0,090 1,696 0,072
0,8 0,643 0,260 0,955 0,204 1,570 0,150 2,261 0,120
1,0 0,804 0,386 1,194 0,302 1,963 0,223 2,826 0,178
1,2 0,965 0,533 1,433 0,418 2,355 0,308 3,391 0,246
1,4 1,125 0,700 1,672 0,549 2,748 0,404 3,956 0,324
1,6 1,286 0,887 1,910 0,695 3,140 0,513 4,522 0,411
1,8 1,447 1,093 2,149 0,857 3,533 0,633 5,087 0,507
2,0 1,608 1,317 2,388 1,035 3,925 0,765 5,652 0,612
2,25 1,809 1,625 2,686 1,277 4,416 0,943 6,359 0,756
2,50 2,010 1,961 2,985 1,541 4,906 1,139 7,065 0,915
2,75 2,211 2,325 3,283 1,827 5,397 1,352 7,772 1,088
3,00 2,412 2,715 3,582 2,134 5,888 1,583 8,478 1,274

Nat = 50 °C, noAariAaotdote 1o Ap ue 0,8, yiat = 30°C ue 0,9.
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® >TOV KAWATIOUO Ta péva ouoTruata rou 8a xpelaotel va HEAETiO0U-

pe pe YUKTkS uypd eival Ta ouotriuarta VRV, riou arnoteAouvtatl and
NV eEwTepIK povdda Kal and €vav TePLoPLoPEVO apLBPd eowTePL-
KWV Hovadwv DX.

To 3ilkTUo TWV CWANVWOEWV TOU YUKTIKOU uypoU eival arnA\d atov uto-
AOYLOMO TOU Kal Yla VA TO SLaUopPWoouE akoAouBouue auotnpd Tig
odnyieg Tng eTalpeiag mou to mpopunBelel. Ot CWANVWOELG EXOUV TiE-
ploplopolg wg MPog To HAKOG TouG. Xpnotuomnotouvtal POvo XaAKo-
OwAnveg ol dlactdoelg Twv oroiwv didovtal oTov nivaka (6-1). Yrdp-
XOUV 00BapEg dlapopEs LETAEU TwV dlapOpwV KATACOKEUAOTWY 600V
agopd Tov TPITo dlapdpPwong Twv cuctnudtwy VRV.

To dikTuo cCWANVWoeWV Tou vepoU eival TIOAU o eUEAIKTO amd TO
S(KTUO TWV CWANVWOEWVY TOU YUKTIKOU UypoU Kal dev €xel TiEPLoPL-
opoug ota PNAKn, aA\A eival o SUOKOoAO ot YeAETN Tou. Emiong ou-

Xvd €xel avaykn eEl0oppOMNoNG.

H e&looppdmnon eival pia diadikaoia ou propel va yivel ite e pub-
MLOTIKEG Bdveg, elte pe TNV KATANNAN ertAoyr Twv KM. H pébodog
ME TIG PUBULOTIKEG BAveg eTTUYXAVEL ETTAKPIBWG TNV TIAPOXY) TIou 6§-
Aoupe Kat yU' autd ol CWANVWOELS TOU VEPOU TIPOKUTTTOUV UIKPOTEPEG.
Ané Vv dAAN, n e&looppdmmon, HEow TNG KATANNANG eMAOYNAG TwV
KM, odnyel oe anmhouotepo dikTuo Xwpig Tov Kivduvo anoppubuiong
aA\d ouvrBwg €xel PeyaAUTepeg MAPOXES vePoU Kal Katd Cuvemnela
ol cwANVWoelg ival peyaAUTepwv SIAUETPWV.

Ynidpxouv dUo eldwv pubUIOTIKEG BAveg: (a) auTég mou emmAEyovTal
ané dlaypduuata Bdoel evég ouvteleotr) rou ovoudletal K, o oroi-
oG kaBopiletal and tn HeAETN (B) AUTEG TIoU €XOUV AVAOVES yla TNV
en( Térou pubuior Toug, HEow KATANANAWY opYAvwy TIou PETPAvE
v tiieon kat v napoxn vepou. H teAeldtepn alAd kat akpiBdtepn
o€ KOOTOGQ HEBODOG pubIoNg eival e Tig enil TOTMOU PETPNOELG.

2ta dikTua vepoU XPNOLUOTIoIOUVTAL XAAKOOWARVEG KAl OL3NPOCWAN-

veg Twv oroiwv ol dtaotdoelg divovtal otov Tivaka (6-4). H duvdpevn
va J1ENBeL amd autoug WUKTIKY) loxUq ¢aivetal atov Tivaka (6-5).
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e O1 XaAkoOWANveg Tou Ba TPEmelL va Xpnotuonoinouyv yia Ty avrl-
katdotaon Twv XaAuBSoowARVWY evog Takalol SIkTUou erAéyovTal
katom HEAETNG 1), otnv avdykn, Bdoel Tou Tiivaka (6-6). Ol Twaoelg
nieong ywa vepod, oe Bepuokpacia mepimou 10°C (Mou evdlapEépel
oTov KAUaTIoud) divovtal otoug ivakeq (6-7) kat (6-8).

® H taxUtnta Tou vepoU PETA OTOUG OWANVEG, XPNOLOTIOWWOVTIAS TIG
TUTIKEG Hovadeg Tou S, Sivetal and ) oxgon V,, = 1300 x (Q/D?).

® Alakupdvoelg TG apoXnig vepou g Td&ewg Tou 20% eAdxiota enn-
pedlouv v andédoon piag KM.

® To KdBe diktuo Mapoucldlel [ia XapaKTNPELOTIKY KAUTUAN Tou didetal
and ) oxéon Ap = C - V2. H Tour] TG HE TN XAPAKTNPLOTIKY| AEToup-
viag g avtAiag divel To onueio Aettoupyiag.

® Ta diktua Tou vepou xpnaotuorololvtal and Ta CUYKPOTNHATA Ttapa-
YWYNAQS Puxpou vepou ta oroia eival dUo eldwv: Ta agpdYuKTa Kal Ta
udpOYuUKTa.

® Ta udpdYukta ouotruata €xouv duo diktua vepou: (a) To diktuo
Twv KM kat (B) to diktuo vepol Tou TUpyou YUENG To ormoio eival
TIOAU Bpwuiko Kat artattel ediknA pépipva. Emiong anartouv kat KAmolo
XWPO HECA OTO KTIPLO Yla TNV €YKATAOTAON Tou €EOTALOOU O OToi-
0G ovouddeTal YuxpoaoTdaoto 1) unxavootdoto. MNapouatddouv XaunAr
katavAdlwon evépyelag Kal otabepdtnta oty anddoon. Eival duwg
o mepimloka kat xpeltdlovral meploodTeEPN CUVTHPNOM.

® Ta agpdPukta ouoTtripata TeplExouv OAov Tov eEomAloud oe €va
YUKTIKO OUYKPATNUA Tou ouvrBwg Ttomobeteltal oty Tapdroa. Zu-
Xvd pdAlota eival avtiieg Beppdtnrag. Katavahwvouv meploodtepn
evépyela amnod ta udpoYukTa aAld elval anmholotepa Kal xpetdlovral
TOAU A\tydtepn ouvtripnon. Eniong dev katavahwvouv vepd TO OToio
propel, otnv meplox g eykatdotaong, va pnv urtdpxel oe agoovia.

® >Ta YUKTIKA OuykpoTAuata epapuoletal ouxvd To KUKAwua Tou
Bpdyxou, yla va urdpxel mavta Kpuo vepd ot povada mapaywyng
Tou. 'Etol anogelyetal To Kabnueptvd KAe(owo Tng povadag Kat ot
OUOKOAIeG eKKIvNONG. ZuyXPovwg, e TNV eKKivnon Tou ouoTAUATOG
urtdpxel 1dn dlabéoipo Kpuo vepd. To aUotnua BEATIOVETAL KAl e
TNV PooBrkn Tou doxeiou adpaveiag mou audvel TNV MEPLEKTIKOTN-
Ta oe vepd Tou ecwTePLKOU Bpdyxou.
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EPQTHZEIZ

. MNotwa eival Ta MAEOVEKTANATA KAL TA PELOVEKTIMATA TWV SIKTUWV CWAN-

VWOEWV eVOG OUCTNMATOG HE PUKTIKG Uypd Kal evdg CUOTHUATOG [e
vepOd; Eoelg noto and ta duo Ba npoTipoloate va eQapUOleTE;

‘Otav BéAete va dAPOPPWOETE TO JIKTUO TWV CWANVWOEWY eVOG OU-
otmparog VRV, 6a xpnotuomnoljoete pévo Tig odnyieg mou divovral o’
autd To BIRAo;

2¢e éva JI(KTUO e CwANVWOoEeLg YUKTIKOU uypoU, WG avTieTwrileTal To
MPSBANUA TNG METABAMOSEVNG avAyKNG YA YUKTIKO uypo;

. Tt oxéon €xel N OVOUAOTIKA dlAoTACN TwV XAAUBSOCWANVWY HE TIQ

TPAYUATIKEG TOUG SLAOTACELG;

Eredr] douleloupe oto ouotnua Sl, katd ™ yvwun oag, hHag dnut-
oupyeital kdrolo mpdPANUa ovopdloviag Toug XaAuBdoowARveES He
TNV ovouaTikr Toug didotaon oe vtoeg; Kpivete 6TL Ba ritav anapai-
NTo va mpooappootel otadlakd n ayopd otn XpPron Tng ovopaaciag
TOUG 0g mMm;

‘Otav 6éAeTe va al\dEete éva ahald SiKTuo XaAUBSOOWAVWY e XaN-
KOOWAAVEG, TL avTioTolx(a SlauéTpwy Ba TIPETEL VA XPNOLLOTIOOETE;

. Mola eivat n ox€on mou divel Tnv TaxUtnTa Tou vepoU UETA OTOUG OW-

AVEG;

Moleg elval ol ox€oelg rou pag divouv, Katd MPOoCEyyLoN, TN SUVAULKO-
NTA evog OWANvVa o€ TIAPEXOPEVN WUKTIKY 1] BepuavTikn) 1oxU; EEnyn-
OTe WG TPOEKUYAV AUTEG OL OXEDELG.

Mola eivat n oxéon urnoAoylopoU TG anartoUuevng mapoxng vepou
péoa and pia KM;

Ti kAvoupe étav pag MPOKUTTTOUV AAEG TIAPOXEG VEPOU TO XELLWvaA
Kat AA\eg To kahokaipt; Mropel va akohouBnBei n (dta Adon kat ota di-

KTUQ TWV OWANVWOoewWV YUKTIKOU uypou; EEnyriote v andvinon oag.

Av peldooupe Tnv rtapoxr| piag KM katd éva mooootd, m.x. katd 20%,
Ba pelwbel kal n anddoon Tng avdloya; Nat rj oxt kat yati;
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Motog eivat o oplopdg g eEL00PPATNONG TWV MTWOEWV THiEONG OE €va
dikTuOo;
Mola diktua xpeldlovtal eElooppdnnon;
Me moloug tpdrmoug propel va yivetal n eElcoppdmmon);
T eival ot ouvteeoTeg K, kat K;

Me 1olo Tpdmo yivetal n eElocoppdmnon e TNV eAOYY] TWV KATAAN-
Awv KM; Tt kepdiCoupe e autr| Tn KEBODO Kal TOLO eival TO UELOVEKTN-
M4 ™G;

Mwg petaBdAlovtal oL TTwoelg eong oe OXE0N HE TIG TIAPOXEG Ve-
pou;

Mola elval Ta MAEOVEKTAATA KAl TA HELOVEKTNMATA TOU USPOYUKTOU
OUOTAMATOG KAl TOU AgPOYUKTOU OUOTHUATOG tapaywynig Yuxpou ve-
pou;

A6 mola pépn aroteAe(tal To udPOYUKTO oloTna Kal and mola To
aePOYUKTO;

Méowv edwv KUKAWUaTa vepoU umndpxouv oto udpdYukto cuotnua
Kal méoa OTo AePOYUKTO;

Marti To vepd Tou KUKAWPATOG Twv TIUPYWV PUENG eival BPWLKO;

Mola eival Ta €idn Twv KM 1tou ouvdéovtal oto S(KTUO TwV CWANVWoe-
WV TOU USPOYUKTOU CUCTHATOC KALUATIONOU;

Kdvte éva okitoo olvdeong piag KM oto SIKTuo OWANVWOEWY Kal on-
HewaoTe endvw Ta 6pyava autouaTiopoU Katl eAEyXou Tng Aettoupyiag
Tou Ba MPETEL va UNdpXouV eNAvVw TNG.

lMati xpnowornoloUue ouxvd otn ouvdeon Twv KM to KUKAwpa Bpdy-
Xou;

T eival To doxelo adpaveiag oe €va KUKAwua Bpdyxou; Ze TL Xpnol-
MeUeL;

Moot eivat ot arAoroinuévol TUMoL UTTOAOYLOOU TNG TTTWoNG Tieong o€

gva dlktuo e vepd (0g avolktd Kal o€ KAELOTO JIKTUO);

Ti elval n xapaktnpeLloTikA kauruAn Tou dikTUou, TL TNG avtAiag Kal oo
To onuelo Aettoupyiag; Aei€te Ta e éva okitoo.
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AZKHZEIZ

1. 210 oxnjua (6-10), kdvte dlaotacloAdynaon Tou SIKTUOU TwV CWwANVWoe-
wv, av oL povadeq 1,2,3 €xouv deiktn popTiong 32, oL 4,5,6 €xouv 40, n
7 éxel 63 kaL n 8 €xel 80.

2. 210 oxhua (6-11), kdvte dlaoTacloAGYNGON Tou SIKTUOU UTIOBETOVTAG
OTL oL Jovdadeg opo®rg eival Tou TUTOU “24” Kal Tou darnédou Tou TU-
mou “12”.

3. 210 oYnua (6-13), kAvte dlaoTacloAdynom Tou SIKTUOU TWV CWANVWOoe-
wv, urtoBgtovtag 4Tl OAeq oL povddeg €xouv delktn poépTiong 50.

4. Na unoAoytotel n Taxdtnta Tou vepou aToug OWAVES OUUPWVA |IE TOV
napakdrtw mivaka:

Mapoxn (L/s) OvopaoTikn didoTaon TayurnTa (m/s)
4,3 2"
05 1
0,25 22x1
6,5 64 x 2
0,2 3/4"
0,1 18 x 1

5. Mia KM, n «A», €xel va avtipetwriiosl oAkd goptio 2,85 kW kat pia
AAAN, n «B» €xel 3,6 kW. Na urtoAoyloTtouv ol SlepXOUEVEG TIAPOXES VeE-
poU arnd v K&Be pia and autég yia At=5°C. Na sruleyouv emiong ot
KatdMnAoL xaAkoowArveg Tpopodooiag Toug He vepd. Av ato dikTuo
undpyouv 3 povddeg TUTou «A» Kal 5 Turou «B», mota 6a eivat n guvo-
AIKY) TTapoxn] TIou Ba dlappEéel TOV KEVTPIKG CwArjva TPopodoaiag Toug;
Mota didotaon cwArjva Ba emAéyarte;

6. 210 dikTUO TNQ AoKNONg 5, va enavaAneBei n dla dadikacia pe xaAu-
BOOCWArveG.
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ZwAfvag dlappéetal and napoxn vepou 3,3 L/s. Mdéoo avapévetal To
YUKTIKO popTio Kat tdoo To BepUIKS popTio Tou Ba propel va kakuyel;

Mia KM diappéetal amnd napoxr vepou 0,25 L/s kat €xel va KaAUyel
OAIKO popTio 5,5 kW. Moo Ba eival To At Tou vepou péow g KM; Av
MEeTA au&nBel n mapoxr) Tou vepou katd 30%, pe avtiotolxn avg&non g
arnédoong 8%, éoo Oa eival To véo At;

"Na urtoAoytotel n tur tou K, dote va éxouue ntwon risong 30 kPa yia digpxo-
uevn rapoxn vepou 0,25 L/s.

Ot dUo teAeutaieg KM evdg diktuou €xouv améotaon UeETA&U Toug 5 m, Kal O
owAnvag rou 1§ evwvet eivat ®18x1. Alappéovral kat ot dUo aré napoxri vepou
0,25 L/s kat napouatdlouv nrtwon nieong 30 kPa. H teAeutaia dev €xetl kauia
pubuton. Na urtodoytotel o ouvteAeotns K, TG mpoteleutaiag.

Av oto niponyouuevo rnapddetyua katapynbel n pubuion, rowa Ba elvat n na-
poxn Tou vepou ue tnv orola Ba dtappéetal n npoteAsutaia KM; ©a undpéet
ouotwdng dtapopad otnv andédoon;

Na urnoAoylotel n dldueTpog Tou cwARva (xaAuBdoowArvag) Kat n
avtAia (mapoxn, mrtwon mieong) Tou KUKAWUATOG Tou TUpyou YUENG
TOU oxrjuatog (6-38). Aidovtal: YPUKTIKA 1oxUG OuyKpoTrpaTog 60 kW,
To vepd atoug nupyous YUEng Ba mnyaivel pe Bepuokpacia 35°C kat
Ba eriotpépel pe 30°C Kal TO OUVOAIKO UNKOG TwV CWwARVWY sivatl 75
mm. To «H» ecwTtepikd Twv NMUpywv YUEng eival 1,5 m. Mnopeite va
XPNnolomnomoeTte Tov mivaka (6-7) pe TIQ TTWOELG THEoNG UEIWUEVEG
katd 10%. Na emiAéEete €va pé€yebog owArva peyalltepo and autd
mou Ba mpokUyel, AOyw Tou OTL 1 SLAPETPOG HE TOV KApd HELDVETAL
AOYW TNG ETIKABIONG AAATWV.

7 Ouaokrjoelg ue mAdyla ypaon avapépovrat og tuiuara meg Bewpiag, Twv oroiwv n didaoka-
Ala eixe apebel otnv kpion tou kabnyntn.
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13. Zkitodpete €va udPOYUKTO JIKTUO e XAAUBSOOWANVEG, XwPIg va BAE-
nete ota oxrjuata tou BiBAiou, Tou va ep\apBdvel Ta eENG: KEVTPIKO
owArva 2", mou KataArjyel oe GUAEKTN ar’ OTiou ekKIVOUV 2 ETIIEPOUG
KaTakopupol KAGdol Tiou apxifouv 12" uetd yivovrat 1%" petd 1" kat
katahryouv oe 3/4" . Ze kdBe al\ayr| dlauétpou, atov éva kKAAdo eival
ouvdedepéva duo FCU pe owhrveg tpogodoaiag 1/2" kat otov AANo
and éva o peydio FCU pe owAijva tpogpodoaoiag 3/4". Ot anootdoelq
METAEU TwV KOPBwV dlakAddwong Twv FCU eival dAeq 3 m. H andotaon
Tou TpwTou FCU amé 1o ouAEKTN eivat 10 m, Kal 0 KEVIPIKAG TWAN-
vag Tpopodoaciag amnd To YuxpooTAolo HEXPL TO CUANEKTN eival emtiong
10 m. Ot owArjveg Tpopodooiag Twv FCU amd toug kéuBoug éxouv
OAeqg 10 (B1o0 urikog mou eival 1 m (dnAadr) avd FCU n npocaywyr Katn
emotpo®r| padi eivat 2 m).

14. 210 napandvw diktuo, urtobgote OTL Adyw naAaidtnTdg Tou, oag {ntd-

VE VA QVTIKATAOTACETE TOUG XAAUBSOOWANVEG UE XAAKOOWANveG. Opi-
oTe TIQ véeg dlauéTpoug Tou dikTUou.
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v 4

<MBIQKOMENO] sTOXOI

Na pdbouv ol pabntég TIQ BaoIkég apxEg Tou JIEMOoUV TN PeTddoon
Bepudnrac.

Na kataAdBouv nwg Aettoupyouv ol eVaANAKTEG BepUdTNTAG.

Na evnuepwBoUuv ol HabnTEg yia ta £idn Twv eVAAAKTWV BepudTnTag
TIOU XPNaluoroloUvtal OToV KALUATIOHO

N SN SN S

Na pdBouv yla rola xprion eivat KatdAnAog o kdBe evaAAAKTING.

7-1. Mwg emituyydveral n evaldayn Tng BgpudTnTag

H eval\ayr BepudtnTag PeTa&U dUO PEUCTWV EMITUYXAVETAL HECW Miag
oTePEdS JlaXwPLOTIKNAG empdvelag. H dlaxwploTiki autr eripdvela prnopel
va dnpoupyeital pe didgpopoug Tpdmnoug. MN.x. urnopel va eival n eredvela
WAV, e0WTEPLIKA TwV oTolwv péel To éva peuaTtd, evw eEwtepikd Bpi-
oketal To AA\o, onwg PAEnoupe oto oxrua (7-1). Ta duo peuctd €xouv
JlapopPeTIKEG BepUoKpaoieq ty Kal t; evwd 0 owArvag €xel pia evdidpeon
Bepuokpaaoia t,. Mropel dnAadr| va €xoupe TIg £ERG dUO TMEPIMTWOELG:

‘Otav Yuxetal To peuotd eoWTEPIKA TOU CWAva: ty > t, > t3

‘Otav Yuxetal 1o peucTd YUpw ard To CwAnva: ty < t, < t3

Ma ™ dnuoupyia SIaXwPLOTIKWY ETILPAVELWY, XPNOLLOTIOIOUVTAL arto-
KAELOTIKA TA PMETAAAA e HEYAAN BEPIKA aywYLOTNTA (CUVABWG 0 XAAKOG
Kal To ahloupivio, omtavidtepa o XAAUBaAg). To TAX0G TWV JLAXWPLOTIKWY
erpavelwv eivat oAU pikpd (ouvnbwg KAtw Tou 1 mm), wote va pun on-
Houpyeltal andé autd avrtiotaon otn por| Tng Bepudtnrag. AnAadn kat ot
U0 TAEUPEQ TNG JLAXWPLOTIKAG ETILPAVELAQ TIPAKTIKA €xouv Tnv (dla Bep-
Hokpaoia to.
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Oepuokpaaia

e

Peuotd ecwteplkd
TOU CWANVa t3

t

Peuotd eEwtepikd
TOU OWArjva

ZxApa 7-1: EvaAdayn Bepudtntag ueta&u dUo peuoTwy Mou To &va peet uéoa anad
éva owArjva evw to dAAo Bpioketal eEWTEPIKG TOU OwArva.

Oepuodg aépag

©=—=9

<~ <~

ZxAHa 7-2: Ta Bepuavtikd owuarta eivat ard T arnAoUoTePES HOPPES
evaMaktwv BepudtnTag.

Wuxpdg aépag

Av 1o éva and ta dUo peuotd eival akivnto, TéTe €xoupe TV eplTwon
Onwg auTr) Tou oXAHaAToq (7-2). 2To oXNa autd PAENouULE €va BepUavTiko
OWMa, YUpw arnd To oroio £X0UlE TOV A€PA TOU XWPEOoU. To BEpUAVTIKG OWUa
dlappgetal and vepd evwy 0 AEPAG TOU XWPOU, apxikd, sival akivntog. O
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aépag dpwg e€avaykdletal va Kivnoel yupw and to BepuavTiKd owua, e
pia dladikaaoia mou ovopddeTal QUOIKY) Kukhogopia. H quaotkr kukAogopia
Onuoupyeital and To Bepuavtikd owpa To oroio Bepuaivel Tov agpa Tou Xw-
pou. O Bepuodg agpag, emneldr eival ehappUTePOG, avePaivel Tpog Ta eNAvw,
napaxwpwvtag Tn B€on tou otov YPuxpd aépa. ‘Etol kukhopopel o agpag
YUpw amnd to BeppavTikd ocwua Kal evaldcoetal Bepudtnta petagu Tou
aépa Kal Tou Beppou vepoU Tou KUKAOPOPEL 1€0a OTO BEPUAVTIKO OWUA.

To BepuavTtiké cwpa Tou avapgpape apandvw eivat anod Tig aniou-
OTEPEG TEPIUTTWOELG EVAANAKTWOV BepUOTNTAG KAl OUYXPOVWG ard auTéq
napouatalouv ApLlotn AEITOUPYIKOTNTA XwPIg kaBoAou oxeddv mpoRAriua-
Ta. Opweg otov KAlaTiopd, de Xpnotuornololvtal ouoThuaTa evarAaynig
BepudtnTag mou €xouv To €va and Ta dUo PeuoTd g€ OTACLUN KATAoTAoN,
onwg m.X. cupBaivel oto oxua (7-2) érou o aépag sival otdoipog. Ot A6-
yol eival moAAol kal 0 kuptdtepog anod autoug, onwg 6a doupe, sival oTL n
noodTnTa TN eVaAaoodpevng Bepudtnrag otnv YUEn, dtav o aépag &i-
vat oTAoog, elvat oAU Jikpn. ' autd, Ta dUo peuoTtd ou evaANACToUV
N BepudtTnTa TOoug e€avaykdalovtal mAaviote os ReRlacpuévn Kukhogpopia.
Ma ™ BePlaopuévn KukKhopopia Tou agpa, xPnolpomolouvTal ol katdAAnAot
QVEULOTNPEG.

AN\EG TIEPIMTWOELG EVAANAKTWY BepUdTNTAG UITOPOULE VA avaPEPOU-
He Tidpa TOANEG, ToU TIG ouvavTtdue oty Kadnuepivr) pag Lwry. Omnou kat
av Kottd&oupe Ba doupe evaldkteg Bepudtnrag. EvOelkTIKA avapeEpoupe
Toug €&Ng:

® To owiaké Yuyeio: To oUOTNUA TWV CWAVWV TIOU UTIAPXEL OTO THOW
MEPOG Tou Yuyelou dev eival mapd évag AAAOG TUTIOG eVAANAKTN Bep-
MOTNTAG. 2’ auTOV KATAARYEL 1] BEPUOTNTA TIOU EIOPEEL OTO ECWTEPIKO
Tou Yuyelou kat amd ekel eval\dooetal pe Tov ag€pa Tou TePLBAN-
Aovtog, he Tn dadikacia g PUOIKAG KuKAogpopiag, Onwsg akpLBwg
eldape o1t yivetal e Ta BepuUavTiKA owpaTa.

® To und\ep: To {eotd vepd Tou AéRnTa péel uéoa ae ia oepravtiva
OTO €0WTEPIKO TOU Prd\ep. Me Tn QuUOIKN KUKAOPOpIia Tou apxikd
oTdoluou vepou, Tou BpiokeTal ECWTEPIKA TOU UMONEP Kal TIEPLBAA-
Ael T ogprnavtiva, autd to vepd Beppualvetal. H oepravtiva eival o
eVaAAKTNG Bepudttag. H pudévn dagopd mou éxoupe and to napd-
delyua Tou Bepuavtikol owuatog ivatl étt, avti o evaAAkTNgG Bepud-
TnTag va neplBaretal e aépa, meplBANETAL e vePOD.
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® O n\akdg Bepuooipuvag: ESw éxoupe éva evildueao KAEIOTO KUKAwHA
vepou. To vepd Tou KAELOTOU KUKAWUATOG Beppuaivetal and tnv nALaKnA
aKTIVOBOAla Kal e TN PUOIKA KUKhopopia avaykdaletal va avénbel Yn-
Adtepa. Mdavw duwg and To CUNAEKTN TNG NAaKAG Bepudmrag undp-
XEL éva PMOeP. 2N oepmaviiva eCWTEPIKA TOU UMOIAEP KATAARYEL TO
Bepud vepd Tou KAEIOTOU KUKAWUATOG Kal Beppaivel To vepd mou tnv
epBANeL (katd Tov TEOTOo TIoU eidajle TIPONYOUEVWG). To vepd Tou
KAEL0TOU KUKAWUATOG PUXETAL HECA OTO UIMONeP Kal KateRaivel ipog
Ta Kdtw, AAL Adyw TNG PUOLKNG Kukhopopiag. Ondte n Kukhogpopia
TOU vepoU Tou KAELOTOU KUKAWMATOG e auTd Tov TPOTo ouvexiCeTal kal
KaTd ouvénela ouvexiCetal kat n Aertoupyia Tou evaAAdKTn BepudtnTag.

7-2. Baoikég oxéoeig mou diémouv Tnv evaiiayn Tng 6pudTnTag

Ma va kataAdBoupe kakUtepa TL akplBwg AauBdvel xwpa, ag doupe To
oxua (7-3). Z1o oxfpa autd €xoupe uia oteped empdavela e BepoKpa-
ola t, kal pe autrv €pxeTal ae enagr €va peuoto Beppokpaciag ty. H evah-
Aaooduevn Bepudtnta eival €0tw g Kal 1 empdvela evalaynig eival A.
Tdte €xoupe:

Av t; < t,, Exoupe BE€ppavon Tou peuotoU Kat LloXUel n oxgon:
qa=hA(t-t) (7-1)

Av ty > t,, Exoupe WUEN TOU peuoToU Kal LoXUeL 1) OxEon:
qa=hA(t-t) (7-2)

O ouvteheotriq h ovopdletal ouvteAeoTG peTapopdg OepudTnTag
(heat transfer coefficient). Ot povddeqg Tou eivat e W/m2K. H Tiurj Tou h
elval dlapopeTikn yla kdBe (dog peuotol. Ouwg, oe pia dedopévn empd-
VELQ, |I€ CUYKEKPIUEVO PEUOTO KAl CUYKEKPLEVN TaXUTNTA PONG, N TLUr TOoU
h téoo otnv YUEn, oo kal ot B€puavon napauével n dla. AnAadn n T
Tou h dev enmpeddleTal and tn dleubuvon TPog Tnv oroia Aaupdvel xwpa n
eval\ayn Tng BeppdtnTag (ard Tnv emedvela pog To peuatd 1) avtioTpo-
¢a). Otav n emedvela evalayng Beppdmrag eivar avwpaln (KUPOTOEL-
O1g), dnwg T.X. Ta TrTePUyLa Tou otolxelou evarayng Bepudtntag rou Ba
doupe apydtepa, dnuioupyeital peyalitepog oTPoBIANOUAG OTNn POoN TWV
PEUCTWV Kal BEATIWVETAL N TIY) TOU OUVTEAEDTN h (yiveTal peyaAutepn).
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Oeppokpaaia

b <t Wuxpd peuatd

Oepuokpacia

>t Ogpud peuoTd

t

ZxApa 7-3: H evaliayn Bepudtntag ueta&u peuotou kat otepeds erpaveiag.

To KupLOTEPO XAPAKTNPELOTIKG Tou ouvteAeoTr h eival &t n Tiur Tou &i-
vat avdAoyn pe Tnv TaxdtnTa Tou peucTtou. Otav 1o peuoto eival otdolo,
onw¢ oupPaivel pe Tov agpa Tou oxruatog (7-2), To h Aappdvel oAU xa-
MNAEQ TIpEG. ‘'Ooo N TaxUtnTa Tou peuctou avePaivel, pe v podkAnon Pe-
Blaopévng kukhopopiag, Tdoo To h AapBdAvel ouvexwe UEYOAUTEPEG TIUEG.

Ta peuotd oe uypn Katdotaon mapoucldlouv TIUEG Tou h mou eival
TOAU peyaAUTepeg amnd ta peuotd mou eival oe aépla katdotaon. '’ autd
Kal ot UdPOYUKTOL EVAANAKTEG BepUdTNTAG €XOUV TIOAU HEYOAUTEPEG ATTO-
dboelg and 6,TL ol agPAYPUKTOL, dtav €xouv Tnv dla emedvela evalAaynq
BeppdtnTag A.

Ta eEatuldpeva YPukTIKA uypd otnv evallayr Bepudtntag, akoun kat
étav eival uypd, ouuneplPEpovTal oav va ftav oe agpla kartdotaon. Autd
ogeiletal oto 411 n evaA\ayr] BepudTnTag emTUYXAveTAl UECW eVOG Ae-
nToU OTPWHATOG YUKTIKOU UypoU, KOVTA OTa TolXWHata evalkayng Bep-
poTNTAg, TO orolo eival tdvta oe agpla katdotaon. Avtifeta, o udpaTudg,
Moldlel TIOAU pe TO vepd, eneldr] n evalayn BepudtnTag emtuyxdveTal
HEoW evog AettToU OTPWHPATOG vepou (Ttou Tav udpatudg o ormoiog uypo-
TorBnke KovTd OTa TOLXWUATA).

‘Otav éxoupe Ta dUo peuctd mou evalAdooouv Tn BepudTd TOUQ
pMEow piag erupaveiag A, onwg gaivetal oto oXAUa (7-4), he GUVTENEOTEQ
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evalayng Beppdtnrag avriotowxa hy kat hy, TéTE N evarlayr] Bepudmrag
MeTAEU Toug diénetal and TIq oXEoELG:

® Av t; < t3, éxoupe YUEN Tou peuctoU Tou Bploketal eEWTEPIKA TOU
owAAva Kat loyueL:

a=UA(ts-t) (7-3)

® Av ty > t3, éxoupe YUEN Tou peuaTol ToU PEeL UETA OTOUG OWANVEQ
Kal LloxUeL:

a=UA(t-t) (7-4)

)

Erupdvela
EvaAayng
OepudTnTag

/%/

Eupads A
Oeppokpaoia t,
Mdxog < 1 mm

Peuotd
Beppokpaaiag
tS

Peuotd
Bepuokpaaiag
t

ZxAua 7-4: H evaAdayn Bepudtntag ueta&u dUo peuoTwy.

O ouvteAeotg U eival 0 oAMIkdG ouvTEAEOTAG BEPHIKNAG AYwYIHOTNTAG,
Tov omolo eidape Kal 0To KePAAALO 3, KATA TOV UTIOAOYLOUO TWV BEPUKWV
KAl YUKTIKWV PoPTiwv. Me Tnv mipolndBeon 4Tt 10 TdX0G TNG METAAAIKNG
empaveiag evalayng g Bepudtrag eival oAU Jkpd, 1éte To U Kat ta
h, kat h, ouvdéovtal e T oxgon:

1 1 1
—=—4+— (7-5)
U hy h

H evaA\aoodpevn Beppdtnta BEATIWOVETAL ONUAVTIKA e Tnv napoucia
nrepuyiwv dvw otiq erupdveleg evalayng Bepudtntag. 1o oxua (7-5),
BAEroupe éva owArva prkoug L; pe eEwteplkr) diduetpo Dy. H evaA\aood-
pevn BepudtnTa q4, Baoel g (7-1) 1 Qg (7-2), av dev urrpxe To repUyLo
Ba ntav:

gy = h1 A At (7'6)
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‘Orou:

At: H dlapopd Beppokpaciag peta&u tng emgpaveiag Tou cwArva kat
Tou peuoTtou

A : H eEwTepikn eripdvela Tou owArjva oto prjkog Ly, dnhadn A = (r/4) LiD,?

hy: O ouvteAeotig peTapopdq BepudtnTag Tou peuctoU Tou pgel eEw-
TEPIKA TOU CWArjva.

0 o . “‘.

0

Y

(a) Ze mpbdooyn (B) Z& mpoortTIKY) dldTagn

ZxApa 7-5: H evaAiayn Bepudtntag drav undpxouv nrepuyla.

Metd dpwg TNV MPOoaOrKkn Tou TTepuyiou, To onoio Ba npénel va eivat
ard UAIKS Pe PeYAAn BepUiky] aywyludtnTa, n dtabgolun em@dvela eval-
Aayng Bepudtntag A auEdvetal dpa oAU. Autd €xel oav amnotéAeoua va
au&dvetal n evalaoodpevn noodtnta Bepudtntag Kat va yivetrat g,. O
UTIOAOYLOMOG TOU q, eival TiepimAokog kat Eepelyel and Toug oTéXouq HLag.

O \éyog (gs/94) pag delxvel méoo au&dvetal n evaAaoodpevn Bepudtn-
Ta eEaitiag Tou mrepuyiou.

‘Otav 1o peuotd mou TepIBANEL TOUG OwAN)veg eival oe agpla KatdoTa-
on, 0 AOYoq (9»/q1) AauBdvel peydAeg TIUEG. EvOelkTIKA avapépoupe OTL
oTo oxnua (7-5), av eixaupe D; = 25 mm, Dy, =10 mm, Y; = 0,12 mm, L; = 2,5
mm Kal To PeUOTS Tav 0 ATHOCPAIPIKOG agpag [e Taxutnta neplimou 2,5
m/s, 6a pogkuttte 0 AOyoq g,/qq = 5.



320 ErKATASTAZEIZ KAIMATIZMOY I

AvtiBeTa, n avgnom tou Adyou (g./q;) eivat MOAU pKpr 0Ta PeUOTd Tou
€Xouv PeYAAn Tun Tou h, dnAadn) eival og uypr poper). N’ autd Ta nrepu-
yla xpnotuornolouvtal Hévo otnv MAeUpd Tou a€pd 1) Tou YUKTikoU uypou,
eneldn ekel To h €xel XapnA€g TIEG (To YUKTIKS uypd KOVTA OTA TOLXWHATA
Tou owArjva, énwg NN avapépape, elval oe aépla katdotaon). AvtiBeta,
e To vepd 1} Tov udpatud ta nrepulyla dev MPOTPEPOUV OXeDOV TITOTE Kal
YU autd oud€mnoTe xpnoluorololvtal pe autd (o udpatudg uyporoleital
KOVTA OTA TOLXWHATA TOU CWARvVA KAl TWV TITEpUYiwy).

To otoixelo (coil), mou eival o MAéov dladedoévog ae XPNoN eVAANA-
KTng, dev eival Tirmote dANo napd owArjveg pe mdpa ToAAd Kal TIUKvA TTTe-
puyla, opnvwpéva eEWTEPIKA MAvw oToug owAnveg. Ta mrepuyla au&d-
vouv TIoAU Tnv evalhayr] Bepudtrag mnmou napouctdlel To otolxelo otnv
TAEUPA TOU Q€pa. XTa OTOLYE(O TIOU ECWTEPLIKA TWV TWANVWV PEEL PUKTIKO
uUYpPO, LEPIKEG POPEG, XPNOotoTololvTal CWAVES HE ECWTEPIKA TITEPUYLA
(papdwaoelg) ou augdvouv Tnv andédoaon Tou otolxeiou. Ouwg, emewdr) o
OlaBETIPOG XWPEOG E0WTEPIKA TWV TWARVWYV glval TTOAU (IKPAG, TA ECWTEPL-
KA TrtepUyla dev éxouv peydho Ugog, omtdte 1) enauvgnon g anddoong dev
AauBdvel TIQ TTIOAU YEYAAEQ TIHEG TTou TtapouaotdlovTal Je Ta rreplyla oTnv
eEWTEPIKN TIAEUPA TWV CWAVWV.

7-3. Ta ouoTrjuara pong oToug eVaAAGKTES BepPuBTNTAG ITOU XPNOILIO-
MoIoUVTaI OTOV KAIUATIONG

‘Onwg rdn avapgpape, ol evalAkTeg BepudTNTAG, OTOUG OToioug To €va
peuato eival oe porj, evw To AAAO eival oTdoipo (ortdte autd mou eival otd-
oo e€avaykdletal oe QUOLKA KukKhopoplia), dev xpnaoluomololvtal oTov
KAlaTiopo. Ot Adyol eival moAol, o kupldTtepog and Toug oroioug eivat Tt
artarrouvtal PeydAeg eripdveleg evalaynig BepudtnTag.

21N 8€ppavon, otn oxéon (7-1), n péon Bepuokpacia t, g empaveiag
TWV BEPUAVTIKWY CWUATWV gival oAU uPnAr, riepirou 70-80°C, evw N t;
(tou agpa) eivat MOAU XaunAr, HOAIg 20-22°C. Ondte n dlapopd (t-t4) eival
TOAU peydAn kat to g AapBAvel PeyAAeg TIUEG KON Kal dTav EXOUUE [IKPY
T Tou ouvteAeotr| h. Avtibeta, otnv Yu&n, otn oxéon (7-2), n t, apopd To
vepd Tou £pxeTal ard To oUYKEATNUA YPUENG Kal eivat cuvriBwgt, = 12-16°C
evw 1 ty elvat n Beppokpacia Tou agpa Tou KALATIOUEVOU XWPEOU Kal eival
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t; = 27-28°C. Katd ouvérnela n dlapopd (t4-to) sivatl oAU pkpen. Qg ek ToU-
TOU, Yl va emTeuXOel IKavoTIONTIKA TR TOU g MECW Miag OXETIKA UIKPNG
ermpavelag evalayng BepudtnTag, anarrolvral PeYAAeq TIEG TOU CUVTE-
Aeot h. Kat ot peydheg Tipég tou h mpolmobétouv peydhn taxutnta ot
por] Tou peuctou, dnAadn BeRlacuévn KukAogpopia.

Katd ouvenela, ol evaAAAKTeG BepUOTNTAG TTOU XENCLUOTIOI0UVTaAL OTOV
KALOTIONS dev €xouv Tnv MoAuTEAELa va diatnpouv To €va amnd ta dUo
PEUOTA akivnTo. YroxpewTikd Ba eival kat Ta dUo oe eEavaykaouévn ki-
VN oM, TIPOKEIUEVOU Va UTIAPXEL ETIAPKNG eVaAayr| BepudTnTag HEow uiag
MIKPNG OXETIKA erugdvelag. Kat yia éva dedopuévo evarNdkTN, 000 au&d-
VOULE TIQ TaxUTNTeg PONG TWV PEUCTWY, TO0O au&dvetal n anddoon Tou
EVAAAKT).

BewpEnTikd Ba pag ouvépepe va €xoupe TIOAU peydAeg TaxUTnTeg TWV
PEUCTWV TIou evaANAooouv Tn BepudTnTd Toug, aA\Ad ol PeydAeg Taxu-
NTEQ dNMLIoUpPYoUV PeydAeg TTwoelg Tiieong. M’ autd otoug evaAAKTEQ
BepudTNTAG ETUSIWKOUUE Ol TIEG TG TaXUTNTAG TWV PEUCTWY va HUNV
urtepBaivouv kdrola épla, WoTE va ETUTUYXAVOULE éva KaAd ouvduaoud
LKAVOTIONTIKNG anddoong Kal AOYIKNG TTwong Tieong otn por] TwV PEeu-
OTWV.

7-4. Ta ouoTiuata evaAAayng BgpuoTNTAG HETAEU PEUCTWY TTOU
Bpiokovrail kai Ta dUo og e§avaykaouévn KuKAopopia

Alakpivoupe Tpia ouotruaTta evailayrg Bepudmrag HeTa&U SUO PEUCTWV
Tou eival og KatdoTaon PongG:

® Ouoppon (parallel flow)

e Avtippor| (counterflow)

® Alaotaupoupuevn porj (crossflow)

270 oxfjua (7-6) BAEnoupe oxnuatikd Ta wg dvw Tpla oucTAuata. XInv
opoppon (a) Ta duo peuoctd odelouv MAapdAANAa mpog Tnv Bla kateu-
Buvon. Zmv avtippon (B) odevouv MapdAAnAa arAd mpog avtibeteq Ka-
Teubuvoelg. 2tn dlactaupoulpevn por (Y) Ta dUo peuotd odelouv O Ka-

Teubuvoelg Tou oxnuatiCouv ywvia 90° YeTa&l Toug. H evaAhaooduevn
BepudnTa otV KATAoTAoT AVILPPONG g, elval oAU peyaAUtepn and Tnv



322 ErKATASTAZEIZ KAIMATIZMOY I

evaAaoodpevn BepudtnTa o KATAOTAOT OUOPPEONS Py, EVW N g5 OTN dla-
otaupoupuevn pon Bpioketal evdldueoa otig dUo mMapandvw.

Wuxpd peuatd |:> Wuxpd peuatd |:>

AQPIZTIKH EMI®ANEIA TON PEYZ'MQPIZTIKH EMI®ANEIA TON PEYZ'V

Oepd peuaTd » ‘ Oepd PeuaTd

(a) Opoppor) (B) Avtippon

Wuxpd peuotd

900 -
________ e
7

Z

7
7.
AQPIZTIKH EMI®ANEIA TON BEYETQ/
7

Oepud peuotd

I

(Y) Alaotaupoupevn por
ZxAua 7-6: Ouopporn, Avtippor, AlaoTaupouUuEeYn Por).

AnAadn woxuel n oxgon:
Ja > 95 > Yo (7'7)

Euvoénro eivat 611 pag ouppgpel va kataokeudloupe evaA\Akteq Oep-
MATNTAG TIoU va AettoupyoUv og KAatdoTtaon avtipporg aA\d oTnv npdén
autd dev eival tdvtote ePIkTd. ‘Onwe eEANouU Ba doupue apydtepa o’ autd
TO KEPAAQLO, oL TIAEOV KOWVOL EVAAAKTEG, TA «OTOLXEla», AelTOUPYOUV KUpl-
wq og ddTa&n dlaoTaupoUuevng PONG.

2tV nEdén, ondvia cuvavtdpe évav evaANAKTN TIou va Aeltoupyel aro-
KAELOTIKA Kat pévo pe €va and Ta napandvew Tpla cuoTtripata. Zuvidwg 1
pon uéoa og évav evaAAKTN eival ouvduaoudg Twv napandvw. M.x. oe éva
TUAMA evég evaAdKkN propel va €xoupe Aeitoupyia oe katdotaon avtip-
PONG evw €va AAAO TUNA TOU va Aettoupyel oe katdotaor opopPong.
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7-5. Ta €idn Twv evaAAaKTWV 6epuOTNTAG TOU XPNOIUOITOIOUVTal OTIG
KAINATIOTIKEG EYKATAOTAOEIG

O1 eval\dkteg Beppodtntag (heat exchangers) eival and ta Baoikdtepa
eEaptruata piag kKAPaTloTikAg eykatdotaong. MropoUpe va Toug dlakpi-
VOUlE OTIG eENGQ Katnyopleg:

(a) Avdloya pe Tov TPOTIO KATAOKEURG TOUG
® [MAakoeldeig eVaAAKTEG UYPWY
® EVaAAAKTEG KEAUPOUG-CWANVWV (1] KUAVSPIKOL EVAANAKTEG)
® [M\akoeldelg evaldkTeg agpog
® [MeploTPOPIKOl EVAAAKTEG
e >toixeia (Coils)

(B) Avdloya pe Ta PEUCTA TTIOU XPNOIYOTTOIOUVTaAl OTNV €vaAAayr Tng
OeppoTnNTag

® Nepou - vepou

® NepoU - YPukTikoU peuotou

® Nepou - udpatpou

® A€pog - vepou

® Aépog - YUKTIKOU peuatol

® A€pog - udpartuou

® A€p0G - a€pog

OL evaA\dKTeQ a€POG-a€P0G XPNOLOTIOOUVTAL OTOV KAUATIOUO OXeddV
AMOKAELOTIKA Yla TNV €EOIKOVOUNON EVEPYELAG.

O kdBe evaANdKTING, TIoU avapEpape otnv Katdtaén (a), eivat katd\n-
A\og yla oplopéva and Ta peuoTd TTIoU avagEpoule oty KAtdtagn (B). Ztov
nivaka (7-1), cuvdudloupe PeTa&l Toug Kat Toug dUo Tapardvw TEOTouq
KATATAENG Kal BAETIOUKE UE TIOLA AKPIBWG peUoTd Uropel va AeIToupyroel
0 KdBe TUMog evaAAAKTN.

AvtioTolxa, otov miivaka (7-2), avdAoyd pe Ta peuoTtd TIou €XOUE, pali-

vovtal ot duvateéq eMAOYEQ TIOU UIMopoUE va KAvoupe otav Ba xpelaotel
va eMAEEOUE TOV KATAANAO TUTO eVOANAKTN. AV TLX. EXOUME va KAVOULE
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Nivakag 7-1: Eidn evaAAaKTWV Kal peuoTd e Ta omoia Aeiroupyouv

A/A | Eidog evaAAGKTn Eivar katdAnAog Kupiwg yia evaAlayn:

1 MAakoeldeig uypwv Nepou - vepou
Nepou - YuktikoU uypou

NepoU - udpatpou (und MPoUnoBETeLq)

2 | KeAUpoug-owArjvwv Nepou - vepou
N .
(KUAVBPIKOG) Nepou - YuktikoU uypou

Nepou - udpatpou

3 | Ztoukeia Aépog - vepou
A€p0g - YUKTIKOU Uypou
A€poq - udpatpou

A€pog - a€pog (e duo atolxeia)

4 | N\akoeldeig a€pog A€pog - aépog

5 | MeploTpopixol A€pog - aépog

evalayn aépog-vepou, urnopouUle va xpnoluorolrjoouple pévo atoixeia. O
nivakag autdg KAvVEL EUpavr) TN HEYAAN Xprion Twv oTotxelwv Kat Tn oxeddv
TIAY)PN AMOKAELOTIKOTNTA TIOU €XOUV OTIG TIEPUTTWOELG TIOU TO €va €K TWV
dU0 evaANOOTOOUEVWY PEUCTWY gival 0 agpag.

2Tn ouvéxela Ba avapepBboUpe CUVOTTTIKA 0g OAa Ta €(dn Twv evalla-
KTWV XWPIQ va emnektaboule o AETTTOUEPELEG.

7-6. [MAakoeideic evaAAdKTEG uypwy

O mhakoeldeiq evaldkTeg Beppdtntag (plate heat exchangers) kataokeu-
aotikd eival énwg gaivetal oto oxnua (7-7). ‘Onwg BAEnouue atov Tiiva-
Ka (7-1) elval katd\AnAol yla Tnv evallayr] Bepudmmrag vepou-vepou Kat
vepoU-YukTikoU peucToUl. Kétw and oplopéveq npolmnobgoelg, urnopouv
va xpnotoromBouyv kat pe udpatud. Ecwtepikd eival xwplopévol ae dUo
TIEPLOXEG, MEOW TIOAU AETTTWV EAACUATWY, TIOU elval KUPATOEIO0UG HoP PG
yla ™n BeAtiwon g evalayng BeppdtnTag.

Ot mhakoeldelg eval\dkreg propel va eivat khelotol (ouykoAnToi) 1
Audpevol. XToug TeAeuTaloug oL EOWTEPLKEG TIAAKEG UIOPOoUV VA QVTIKA-
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Nivakag 7-2: Ta €idn evaAaynig 6epudTnTag avaloya Pe Ta PpEUCTA TOU
XpnoigorrolouvTail Kai o KaTdAAnAol evaAAdKTEG yia TNV KABE TepITTwon

A/A | Eidog evalaynig (peuotd) KatdAAnAot evaldakTeg

1 Nepou - vepou MAakoednq vepou

KeAUpoug-ocwAvwv

2 NepoU - PukTikoU uypou MAakoedng
KeAUpoug-owhrvawv

3 Nepou - udpartpou KeAUpoug-owhvawv

Yrié mpoUnobEaelg: 0 TAAKOEIDNG

4 A€pog - vepou 2tolxelo
5 A€POQ - PUKTIKOU uypou 2tolxelo
6 | Aépog - udpartpou ZTolXEl0
7 A€pog - aépog MAakoedng agpog

Meplotpopikdg

Me ouvduaoué 2 otoixeiwv

Blotavrat. Zuvbwg dev €xouv peydhn avtoxr o€ UPnAEg réoelg, yu' autd
OXETIKA oTtdvia Xpnotorolouvrtal pe udpatud.

INUAVTIKG TIAEOVEKTNHA TWV TIAAKOEIDWY eVAAAKTWV elval OTL €xouv
XAUNAO KOOTOG 0€ OXEOM KE TOUG «QVTAYWVIOTEG», TOUG EVAAAKTEG Ke-
AUpoug-owArvwv. Emiong mAeovektoUv €vavil TwV eVAAAKTWV KeAU-
POUG-CWANVWYV dTav Ta PEUCTA TIou evaAAdocoouv Tn BepudtnTa anarolv
NV Unapén avo&eidwtwy ermpavelwv evalayng Bepudtntag.

H katdotaon poriq otoug MAakoeldeiq evalldkteg eival kupiwg n avtip-
pon}. Ot evaA\dkTeg autol £xouv TO MAEOVEKTN LA TTIOAU UPNAWVY arnoddoewv
o€ KPS OXeTIKA dyKo. Ouwg ol Aerttég diodol diEAeUONG Kal Ol KULIOTOEL-
NG empdvela Twv MAAKWY €XOUV 0av aroTEAEC|A Va Tapouotdlouy ueyd-
An rtwdon miieong. Melovéktnud Toug eriong eivat 6t kabapilovral oxeTIKA
duokoAa. Qg ek Toutou Ba mpérel Ta dUo PeuoTd TIoU evAAAoooUV Bep-
potnTa va eival oxetikd anmalayuéva and akabapoieg 1 and awwpouueva
owpartidla.
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AvoEeidwTog
TIAAKOELONG
OUYKONINTOG
eVOAMAKTNG
(Compact
brazed heat
exchanger)

Ixfua 7-7: Kataokeuaotikn dlauéppwon mAaKoeldoug evarAdkm.

‘Otav ot M\akoeldelq eVOANAKTEG TIPOKELTAL VA AEITOUPYN)OOUV [E VEPO
OXETIKA BPpWHLKO, OTIwG eival To vepd Tou ipogpxeTal and nupyoug YPuéng,
ouvioTdral n apepBoAr} eiATpwy vepou yla va cuykpatouv Ta YeyaAuTe-
pa ocwpatidla. Ta eiktpa dnuoupyolv SUwWG TPORANUATA OTN OCWOTH AEL-
ToupYIa TWV KAUATIOTIKWOV UNXavnudtwy, enetdr] BouAwvouv oAU eUKoAa
Kal replopifouv 1} akOun Kat SIAaKATTTouV TN por} Tou vepoU péaa amnd Toug
evaldkteg. To anotéAeopa eival va anaiteitat ouxvég kabaploudg Toug,
1Blwg étav To vepd Mpogpxetal amnd nMupyoug YUENg (to vepd twv nipywv
YUENG eival ouvrBwg dpa ToAU BPWLKO).

7-7. KuAivépikoi EvaAAdkTeG (KEAUPOUG-OWANRVWY)

Ot kuAwvdpikoi evaAdkteg 1 evaA\dKTeg KeAUPoOUG-ocwArvwv (shell and
tubes heat exchangers) eivalt autol mou oxeddv katd kavéva XPnoLLOTIOoL-
ouvtal oTa PeydAa unxavruata rnapaywyng Yuxpou vepou. H kataokeu-
aoTIk Toug dlapdpewon eival énwg Tou oxnuarog (7-8). Npwtiotwg Ba
npérnel va Bewpouvtal doxela uPnArg Tiieong kat katd deuTtepo ASYo eval-
AAKTEG.
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‘E€0d0q Eloodog ‘E€0d0qg
ppgov vepou vepou
Yrodoxn |
Beppootdmm
Karndkt Eioodog AulémAaka Armoxgteuon ZwAveq Aldppaypa  KéEAupog
ppéov evalayng
BepudTnTag

Ixua 7-8: Karaokeuaotikr) dlauéppwon eVaAAKTN KEAUPOUG-OwWANRVwWY,
ue owAnveg uopeng U.

Ot eval\dkteg autol, énwg BAEMoupe aTo oxua (7-8), anoteAouvral
arnd owArveg, pe€oa and Toug ornoioug péel To €va peuatd. OL cwAveg Te-
pBAAovTal and éva KEAUPOG TIoU XpnotueUel Kal wg odnyog TG PoNng Tou
d\\ou peucoToUl. Avdloya pe Ta peuotd yla Ta omnoia rpoopifovral €xouv
ONUAVTIKEG KATAOKEUAOTIKEG dLaPOPEG, TIQ omoleg dev Ba avarntUEoule.
EvoelkTikd Aéue poévo 6Tt av mpoopifovtal T.X. yia evarlayr Bepudtnrag
peTa&l vepou Kal PUKTIKOU uypou, ol OwArjveg, otnv TAeupd Tou PUKTIKOU
uypou, propel va éxouv eowTePIKESG paRdWOEeLg Yia va auEdvouv Tnv Tl
@dvela evalayrig BepudtnTag Kat va BeATIWvVoUV v anddoaon.

O eval\dKTNg Tou OXAHaTog (7-8) ovopdletal evaAAKING HOPPriG Ow-
Mvwv U (U-tubes). Autdq €xel povo €va karmdkt (kabpémm) ot pia pévo
dkpn. H ddtagn g pong ecwtePIKA G° autd Tov eVAANAKTN paivetal oTo
oxnua (7-9), nepimtwon (A). Yndpxouv Kat oL eVAANAKTEG e (O10uUg ow-
Arjveq ToU €Xouv KaBpErTeq Kat otig dUo peplég. 'Exouv onuavtikd peya-
AUTepo kdOTOG, cuvtnpouvTal OUWG Kal eriiokeuddovtal o eUkoAa. Autol
propel va éxouv pia n neploodtepeq dladpouég, avdhoya e Tov TPOTO
KATAOKEUNG TwV KePahwy Toug. H didtagn g porg o’ autoug ¢aivetal
oto oxnua (7-9), neputtwoelg (B) kat ().
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(A)

ZXAHa 7-9: EVOeIKTIKEG dlaTd&elg TG pOoNG OTO ECWTEPLKO TWV EVAAAQKTWY
KeEAUPOUG-OwAnvwy (A) Me owAriveg U (B) Me euBeic owAnveg - ariArg dtadpouns
() Me euBeic owANVeS - ue 4 dLladPOUES.

2710 oxAua (7-10) BAEmoupe €vav udpOYUKTo YUKTN vepou (1) udpdyu-
kto chiller) pe KUAVSPIKOUG eVAANAKTEG OL oTtoioL EX0oUV eUBE(Q CwANVeg (TO
katalaBaivoupe ard Toug dUo KABPEMTEG TIOU €XeL 0 KABE eVAAAAKTNG).
O évag eval\dKTng eival o eEaTuloTng kat o AAAog eival 0 CUMMUKVWTNG.
Toug EexwpiCoupe eUkoAq, emeldr] 0 eEATUIOTAG TPEMEL va elval Bepuouo-
VWUEVOQ YA VA YNV UTIApxouv anwAeleq aAd Kat yia va pn dnuioupyou-
VTAL CUMTITUKVWUATA OTNV ETPAVELd TOU. 2To oXrjua (7-10), n Bepuoudvw-
on Eexwpilel eneldn eival palpou XPWHATOG.

Ot KUAvdpIkol eval\dkTeg elval oAU o oyKWeLg yia Tnyv dla anddo-
on oe ox€on He Toug avtioTolxoug MAaKoeldelg evaldkTeg. KabapiZovtat
Opwg TOAU T1I0 eUKoAa Kat dev elval anapaitntm n napep oA piltpwy ve-
poU dtav 10 vepd elval oXeTIKA BPWUIKO, OTIwG CUMBAIVEL e TO VEPD TWV
nupywv YPuEng.

1 O YukTng vepou otnv AyyAikr) ovopdZetal chiller kat 0 6pog autdg €xel oxeddv emkpa-
TAoeL. Epeiq oto BIRA0, oty mpoomdBeld pag va €xoupe ENNvikoUg Texvikoug époug, 6a
XpnotuorotoUpe Tov avtiotoo EAANViké 6po WUKTNG vepou, Tiap’ dAov 6Tt otnv pdén,
TPOG TO TIAPOV TOUAAXLOTOV, EAAXIOTA AKOUYETAL.
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EEatuiomig

AN

ZUUTUKVWTNG

ZxAua 7-10: YSpdywukto chiller ue evaAAAKTEG KEAUPOUG-OWATVWV.
Ot evaMdkteg glval pe eubeic OwAnveg.

To peyaAUTEPO HELOVEKTNMA TWV KUAVOPIKWY EVAANAKTWY O OXEON
e Toug TMAaKoeLde(lg eival OTL €xouv onNUavTIKA peyaAuTtepo kéotog. ‘Evag
UdPOYUKTOG YUKTNG vePOoU He KUALVOPIKOUG EVOANAKTEG eival TTOAU akpLRo-
Tepog and Tov avtioTtolxo YUKTN vepou e TAakoeldeiq evaldkTeg. Eival
Ouwe oAU o a&lémoTog Kal peyalutepng avtoxnq. Emniong napouaoiddlel
MIKPATEPEG TITWOELG THiEONG KATA TN PON TWV PEUCTWV.

2TOUG CUUTUKVWTEG TWV USPOYPUKTWY PUKTWV VEPOU, 1 CUUMUKVWON)
TOU YUKTIKOU UypoU erituyxAveTal katd kavéva e vepod poepxouevo and
KArmolo Upyo YUENG. Ta peydha YUKTIKA punxavhuata ouvibwg eivat e€o-
TIALlOPEVA e KUALVOPLKOUG eVOANAKTEG.

EPQTHZH: Acite To oxAua (7-9). Otav €xoupue vepd and nupyo YUEng,
molo amnd ta dUo KUKAWaTa Ba Tpémnel va Xpnollororjooupe yU autd
TO vepo;

ANANTHZH: Kat’ apxrjv urnopoUpe va Xpnotuonolrjooupe omolo BENoupE,
AAAG HaG CUPPEPEL VA XPNOLUOTIOCOUE TO KUKAWLA TTou kaBapiletal
gUKOAOTEPA. AuTO elval To KUKAWUA E0WTEPIKA TWV OWAVWV (KOKKIVO
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XPWHA). Ol KABPEMTEG TWV CUAAEKTWV apalpouvTal Kal he pia pakptd
Bouptoa ol cwArjveg kabapiCovral. Emiong kabapilovral and ta dAa-
TA ME XNUKOS KaBaplopd (n Texviki Tiou Ba avarttuxBel oto kepdAalo
ouvtrpnong tou EPFAZTHPIAKOY OAHIMOY). ‘'OAa ta udpdyukta ou-
YKPOTHHATA XPNOoLorololv autd To KUKAWKA Yla To vepd Tou TUpyou

YUEnG.

7-8. Ta oTolixeia (coils) kai n onuaocia Toug oTov KAIuATIoUO

To BaoikdTepo €EGpTNUa Tou untdpxel Péoa otnv KABe KAartiotikr) Mo-
vada (KM) eival o evaAAdktng Bepudtntag, o ornolog ota ayyAkd ovoudde-
Tat coil kal ota eAnVIKd €xel arodobel, (owg dxL kal TOOO EMTUXWS, |IE TOV
6po oToixeio. Ziyoupa n anddoon ota eANnvIKA dev elval kat n KaAUtepn
duvat (coil katd A&En, onuaivel TUAyUA), aAAd o TEXVIKOG OpOQ «OTOLXE(D»
€xel MAEov kablepwBel. MapdMnAa duwg Ba cuvavtdre TIOAU ouxvd oty
nPA&N kat Tov dpo coil. daivetal étt eival moAol autol Ttou o TeXVIKSG 6p0G
«gTolxelo» dev delxvel va Toug kavorolel.

Ta otoixeia, ektog amnd tig KM, xpnotuorolouvtal Kal 0TnV KATaoKeun)
EVAMOKTWV 0€P0G-vEPOU, CUMIMUKVWTWV Kal eEATUIOTWOV. Ta unxavruara
autd, oTov KAlaTIopo, eival anapaitnta otnv 0An dadikacia g napayw-
YNG ™G YUENG.

Ta otoixela elval apkeTd epimAoka oTnV KATAOKEUN TOUG. 2Ta OXAHATA
(7-11) kau (7-12), BA€noupe TéTola oToLxela.

To otoixelo Tou oxAuarog (7-11) eivat a€pog-vepou evw tou (7-12) ei-
val eEaTuoT ¢ a€pog-PukTikoU uypou. Ta Eexwpilouue TOAU eUkoAa ard
ToV TPOTIO TOU £lval KATAOKEUAOTUEVOL Ol CUAAEKTEG Kal ard Ta UNIKA KaTa-
OKEUNG TWV CUANEKTWY. ZUYKEKPLIUEVA:

2 210 napdv ke@dhao, yia tn dieukdAuvon g didaockaiiag, dev yivetal MAiPNg avdamnTuén
NG Bewpliag Twv oroixeiwv. H Bewpia OAOKANPWVETAL HETW TWV EQYACTNPLOKWY AOKATEWY
16 kat 17 Tou EPFAZTHPIAKOY OAHIOY. Kahé eival, petd tnv avdmrugn g napouong
napaypdgou, va ekteheotel TouAdxtoTov n doknon 16.
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MeTaMkd
nep(BAnua

2totxelo
-

ZUN\EKTEQ
—_—

ZxApa 7-11: 2toixeio aépog-vepou. Ot GUAMEKTES OTO OTOLXED QUTO auviBwg eivat
XaAuBaivol kat Exouv tnv (dta dIAUETPO.

® ‘Otav To otolxelo elval CUUTTUKVWTAG (Yla YUKTIKA peuoTd) ol CUAAEKTEQ
elval xd\kivol kat €xouv dlaPopeTIKES dlauétpoug. Mpogavwg n MAeupd
ToU uypou eival autr| ou €xel I MIKkpdTEPN JIAPETPO.

® ‘Otav to otolxelo eival eEatotig, €xel otnv £(0030 TOU YUKTIKOU PEU-

otou To dlavopéa yla TNV ouoldUop®n Katavour Tou YukTikoU uypou
OTA KUKAWUATQ, TIoU gaivovtal oto oxrjua (7-12).

® 310 vepd ouvNBwWG ol CUNEKTEQ eival xaAURdivol kat eival kat ot dUo Tng
1diag dlauétpou.
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2Tolxelo
+—=

/

Alavopéag

ZUN\EKTNG

ZxApa 7-12: Stoxeio DX agpog-Yuktikou uypou
(to ototxelo autd eivat eEatuoTng).

210 oxNMa (7-13) BAEMOUPE €va CUUMUKVWTY, e TO oTolxelo ToToBeTn-
MEVO 10N PECA OTO HETAANAIKG KEAUPOG TOU CUUTIUKVWTT. Aev xpeldetal
TOAUG XpOvog va okepToUlEe TIPOKELMEVOU va KataAdBoupe OTL TipdKeLTal
yla CUPIUKVWTHA agou dev uttdpxel dlavopéag. Ot xAdAkivol CUAAEKTEG, dla-
POPETIKNAG dlapéTpou, delxvouv dTL mpodkelTal yla otolxelo Tou rpoopiletal
yla PUKTIKS uypo.

‘Otav kat ot GUNEKTEG eival péoa oe KAELoTO kouTi, puropoUpe kat AL
va Eexwplooupe av mpoKeltal yla eEATMLOTY 1] YIA CUPMUKVWTH. ZUYKEKPL-
péva o eEaToTig dnuUloupYel CUUMUKVWOUATA vepoU Kat yU' auTd Ba mipémnel
va eivat epodlaoévog e onueio anoxeteuong. 2To oxnua (7-14) dev BAE-
TIOULIE TOUG OUAAEKTEG, OAAG urtopoUpe va Tioue e anodAutn Bepatdtnta
OTL MpOKeLTal YIa EEATILOTY).
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ZXAMa 7-13: SUUMUKVWTIG UE OTOLXEID AEPOG-WUKTIKOU UypOoU

™~

2nuelo anoxéreuong
TWV CUUMUKVOUATWY

ZxAua 7-14: EEatuiotrig pe oTolXelo agpog-YWUKTIKOU uypou, rou givat mArpwg
KAglOUEVo 0TO KEAUPOG ToU unxaviuarog. To kataAaBaivouue duwg 8Tt mpodketTat
yla e&atuiotr and v napouacia onueiou arnoxETeuong.

Ta otokeia sivalt kataokeuaopéva and ta rrepuyla (fins) ou eivat oAU
AertTd QUANA aloupiviou (omdvia Xahkou), pe TIoAU uikpd tédyxog (0,12-0,18
mm) kat ané ocwArveg (tubes) xaAkou pe oAU Aerttd Toixwua (0,3-0,5 mm).
Ta uAikd autd ta BAEMoupe oto oxnua (7-15).

Ta mtepUyla angxouv PeTa&l Toug Katd oAU [IKPEG anooTAoELS TIOU
propel va kupaivovrat and 1,4 péxpel 6,4 mm aAAd ou wg ertl To mAelotov
elvat 2,1-3,2 mm.
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ZxApa 7-15: Ta KupldTepa UAIKA KATAOKEUNG TwWV OTOLXEWV.

O1 owArjveg Tou xpnotuomnolouvTal, ouvnowg, HeTplolvtal oe (VToeq.
Ta Tunoroinuéva eygn agpopouv v eEwtepikn dlduetpo eival 3/8" (9,52
mm), 1/2" (12,7 mm) kat 5/8" (15,88 mm). Avtiotoixa oto ouotnua Sl €xou-
He eEwTteplkég dlape€Tpoug 10, 12,5 kat 16 mm. Av kat eEwTtepIkd oL CwAn-
veq autol HoLAgouv e TOUG OUVABELG XOAKOOWANVEG TOU EUmnopiou, dlapeg-
pPOoUV OTO OTL €X0OUV TIOAU KPS TIAX0G TOoLXWHATOG. To dxog Toug apXxidet
arté 0,30 mm otoug owArjveg 3/8" kat ouvriBwg dev urepPaivel Ta 0,45 mm
OTOUG OWANVEG 5/8".

IxApa 7-16: Aré 10 XWEO ArobrKeUonG NUETOWUWY OTOLXEIWY
(Sev €xouv akdun toroBeTnBOel ot CUMEKTES), O€ EAMANVIKO £pY00TACLO
KQTAOKEUNG KAUQTIOTIKWY UnXavnudtwy.
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H mapaywyr) Twv otolxeiwv eival oxeTikd eUKOAN, av T OUYKPI{VOULIE e
NV Mapaywyikr dtadikaoia Twv AAwV TUnwv evalakTwv. Mapdyovtal kat
arnoBnkevovtatl padikd, orwg BAEMOUE kal oto oxrpa (7-16). Ztouxela ka-
Taokeuddovral otnv EANGSa and apket€qg Plopnyavieq kat eivat eEalpeTikd
KAANQ TTOLOTNTAG KAl KATAOKEUNG.

7-9. O1 nmAakoecidei¢ evaAAdKTEG aépog-aépog

O1 mAakoeldelq evalAdkteg aépog-agpog eival ol MAéov dladedopévol oe
xpnon e€olkovounTtég evépyelag. H Aettoupyia Toug gaivetal oTo oxriua (7-
17). 210 oxpa (7-18) BAEMOULE [l AETITOUEPELD TNV KATAOKEUAOTIKY| dla-
MOPPWoT evOG TETOLOU EVAANAKTN KAl TOV TPOTIO UE TOV OTI0(0 AEITOUPYEL.

ZxAua 7-17: lAakoeidrig
EVaAdKkTNG agpog-ag-
006, kKatdAMnAog ya
eEotkovounon evépyelag.

H e&olkovounon evépyelag emTUyXAveTal e Tnv evalayr Bepudtnrag
HeTa&U Tou vwrioU agpa Kal TOU armoppLUTTOUEVOU HETW AETTTWV ETILPAVELWV
TIoU OUVABWG eival PETAAIKEG Kal anéyxouv HETAEU Toug anod 2,5 pExpL 12,5
mm (avdhoya pe To oxedlaoud Kat Tn XPeron yla tnv oroia npoopifovtal).

Eniong propouv va xpnoiuoroinBoulv, pe TNV KatdAAnAn didtagn, ya
NV avadépuavon Tou Puxpol agpa, OTIC TEPUTTWOELS eKEIVEG TIOU XPELd-
Cetal atolxelo avabépuavong. Me tov Tpdmo autd eEolkovopeital n evép-
Yela rou aAALG Ba KatavakwvovTtay yla Tnv avadéppavan.
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ZxAua 7-18: Kataokeuaotikn Slaudppwon kat Asttoupyia mAakoeldous
EVaAAKTN a€pog-agpog.

‘Onwg ¢aiverat oto oxua (7-18), Ta duo pelpata agpa TpEneL va dla-
OTAUPWVOVTAL TIAVW OTOV EVAANAKTT. X’ autdv dnpoupyouvtal, e TNV Ka-
TAMNAN TOTI0BETNON TV TAAKWYV, dU0 diodol aépa oapuws dIAXWPLOUEVEG
peTa&l Toug. O anoppurtéuevog oto epBAAov agpag, HETW NG EMLPA-
velag evalayrg BepudtnTag mou dnuoupyeital and TG AeTTEG HETANAL-
KEQ TIAAKEG, evaA\dooel T BepudTNTA TOU |E TOV ELI0EPXOEVO OTO XWPO
aépa. ‘ETol avaktdral JEPog TNG evépyelag Tou €xel KatavaAwdel yia tov
KALUATIOMO TOU armopPUTTOUEVOU a€pal.

H turikr) anédoor Toug, étav eivat kawvouplot eivat 55-85%°3, aANG pe
Vv ndpodo Tou Xpdvou Kal avdloya pe To pubud punavong n andédoon
aut) peldveral. M’ autdé npotdooovtal eiktpa Kat ota dUo pelpata Tou
a€Pa yla ToV TEPLOPLOPS TNG eTkABIONG okOVNG OTIG TAAKOELDE(G empd-
veleg evalhayng Bepudtnrag.

3 Katd ASHRAE
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ZxApa 7-19: 2uvdeon oe oelpd dUo NMAAKOEIdWV EVAAAAKTWY a€p0G-AEPO0G.

KaAutepol Babuol anédoong, urtopouv va emtteuxbouv e Tnv v oelpd
oUvdeom dUo evAAAKTWV. Tov Tpdémo autd olvdeong Tov BAETIOUUE OTO
oxnua (7-19).

To peydho mAeovEKTNUA Toug eival OTL dev €XOUV AEITOUPYIKA HEEN.
Mpdkerrat yia pia arAr), KAELOTH KaTaokeur), ou dev avolyeTal KAl TIou Oxe-
dov dev xpeldletal ouvtripnon. Tnv Tonobetelq Kat HETA TNV EeXVAG.

To povadikd PELOVEKTNMA Toug eival 6Tt dev evaAAAooouV Kal uypacia
napd pévo Bepupdmra.

7-10. O1 mepIoTPOPIKOI EVAAAGKTEG

O neplotpoikoi evardkteq (rotary wheel heat exchangers) xpnotuortot-
ouvtal eniong yla eEolkovounaom evépyelag, Onwg akpPBWG Kat oL TIAAKO-
e1delq evaA\dkTeg aépog-a€poq. 'Evag Tétolog evaA\AKING ¢aivetal oto
oxnua (7-20). Zto oxnua (7-21) BAEmoue Tov TPOTO AetToupyiag Tou mepl-
OTPOPIKOU EVAAAAKTN.

2ToV TEPLOTPOPIKS eVAANAKTN Ta dUo pelpata aépa odelouv Tapdi-
AnAa kat evaAdooouv Bepudtnta PEow Wiag MePLoTPEPOEVNG ETUPAVEL-
ag eval\ayng Bepudtnrag, n ormola ertpernel TNV eAelBepn diEAeUON TOU
aépa. Otav €va Turua tng mepLoTpePpOuevng empdvelag Ppioketal oto
Bepud pelpa Tou agpa, To YPUXEL KATakpatwvtag BepudTnTa Kal uypacia
n onoia emkddeTal MAvw OTIG PETAAIKEG eTIPAvELEG EVAANAYN G BEpUOTN-
Tag. Otav petd autd To TUAUA Tou TEPLOTPOPIKOU eVAAAAKTN Bpebel oTo
pelua Tou Puxpou aépa, PEow Tng dladlkaciag Tng MeEPLOTPOPNG, TOTE TN
BepudTnTa, KABWCS Kal TNV uypaocia mou eixe mdpel and to Bepud pelpa
Tou aépa, 6a v anodwaoel oto Yuxpd pelja.
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ZxAUa 7-20: EEWTEPIKT) EUPAVION TTEPIOTPOPIKOU EVAAAAKT).

To UAIKG TV TPOXWV TWV TIEPLOTPOPIKWV EVANAKTWV elval ouvrowg
arné ahouivio 1} KATOLo GUVOETIKG UAIKO. Anuioupyouvtal odoi diEAeuUoNg
MAvw otnv empAvela Tou TpoXoU (eEaYWVIKEG, TPLYWVIKEG 1) AANEQ), TToU
ouvrBwg €xouv dvotyua 1,5-2 mm. Eival anapaitnto va npotdoocovrat gil-
Tpa aépa kat ora dUo peluata yla va diatnpeouvtal ol diodol Tou agpa
KaBapEQ.

O Tumikdg Babudg amddoor|g Toug eival N = 55-85%, Onwg akpIBWG
oupBaivel kat pe Toug MAaKoeldelg evaAAkTeg. 'EXouv OUwG TO UEIOVEKTN-
pa &t XpeldlovTal coBapr] ouvtnenom, o€ avtiBeon e Toug TAAKOEISE(Q
Tou dev €xouv avAykn and kauia oxeddév ouvtripnon.

To peydho MAEOVEKTNUA TOUG, EVAVTL TWV TIAGKOEISWY EVAANAKTWV Bep-
potTag, ivat 6tL pnopouv va evaAAAcoouV Kal TNV uypaacia mou mepLe-
XETAL 0TO Bepudtepo and ta dUo pevpata Tou agpa. H apuypavon Tou
BeploU pelpaTog Kal N LETAPOPA TNG agalpoupevng uypaciag oto Yu-
X9, yivetal and pdvn tng, av n Bepuokpacia Tou Yuxpou peduatog agpa
elval ukpdtepn and n Bepuokpacia dpdoou Tou Bepuol PeUPATOG Kal
dev undpyxel TPOTOG yia va TNV arno@Uyoupe (av Tuxdv, yla KArolo Adyo,
dev Bé\oupe va yivel). H katdotaon aut) eivat n Tumkry katdoTtaon Tou
enkpatel To xelpwva. Ouwg apuypavon propel va yivetal mdvtote, akoun
Kal To Kahokaipl, av xpnotuoroindei o e1dIKOG UYPOOKOTIKAS TPOXOG.
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Nwrég
aépag

Mapoxn aépa
OTOV KAlHATIOUEVO

Aroppurttépevoq
aépag

Eruotpoor| aépa
and Tov KAaTI{OuEVO
Xwpo
ZxApa 7-21: Tpdrog Aettoupyiag Tou mepLoTPOPIKOU EVAAAGKTN.

‘H diadikaoia evaAlayniG uypaoiag oTov nepLoTPOPIKS eVaAAGKTN eival
oAU arAn. To xewwva (rou n uypaota eivat kpiown yta to Xwpeo), To TUr-
UQ TOU TPOXOU 1ou UOAG Exet YuxBel katd tn diEAeuon Tou and to Yuxpo
pedua tou agpa, otav PBpebel 0Tto BepuUd peUuQ TOU QITOPPUTTOUEVOU A&Pa,
MPOKAAE( T CUUIMUKVWON TwV udpatuwy ndvw otiG odoug SlEAEUONS Tou
agpqa, mMapakpaTwvTag ETol va UEPOG amod TV uypaoia Tou aroppUITolE-
vou agpa ard to Xwpo. Tnv uypaocia autn tnv arodidel, otav Bpebel At
oT0 pedua TOU VwIToUu agpa (Tov oroio ouyxpovws Bepuaivel evw autd Yu-
XETAL) KAl Kat’ autdv Tov TPOIo ouvex(CeTal 0 KUKAOG TNG Asttoupylag.

To avtibeto akplBwG ouuBaivel To KaAokaipt, OrOU O MEPIOTPOPIKOG
EVAAAKTNG urtopel va napakpeatd Ugpog tne uypaoiag Tou vwrtou agoa Kat
™V anouakpuvel uadl ue tov aropptttouevo agpa. AAAG ouvribwg to KaAo-
Kaipt n Bepuokpaocia Tou arepxOUEVOU peUUATOS agpa elvat apkeToug Bad-
UoUG navw and tn Bepuokpacia dpO0oU TOU ELOEPXBUEVOU VWITOU agpal.
Ornidte dev yivetal KaTtakpdtnon uypaoiag.

7-11. EvaAAdkTeg aépog-agpog HE T ouvepyaaoia dUo oToIxeEiwv
OL dUo TUMOL EVAOANAKTWY A€P0G-a€P0G (MAAKOELDEIQ KAl TTIEPLOTPEPOUEVOL)

gxouv TIOAU KaAEg anoddoelg, aA\d apouactdlouy To UELOVEKTNMA OTL Ba
TIPETEL Va PEPOUE Ta dUO pelpata aépa oAU Kovtd peta&u toug. Otav

4 Mropel va napaletpBel katd v kpion tou dtdAokovTog.
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autd dev elval duvatdv uropel va yivel eEolkovéunon evépyelag e Tn ouv-
duaouévn Aettoupyia dUo oTolxeiwy.

O ouvduaopudédg Twv dUo otolxeiwv yia tn dnuoupyia evég evaANdKTn
a€pog-a€pog ovopddletal ota ayyAikd Run-Around Coils kat yia ouvtopia
Ba ypdwoupe RAC. Aev unidpxel avtioTown emttuxrq anédoon Tou épou
OTa EANNVIKA.

2Tolxelo 2

Mpog tov
KALpaTI(Opevo
XWPOo

0600000000
000000000
—

2Totxelo 1

AmnoppintéueVOg
aépag

Aoxeio
dlaoToNAG .

IxAua 7-22: Apxn g Aettoupyiag tou ouotrjuarog Run-Around Coils.

H Baowkn apxr Aettoupyiag tou cuotrjuatog RAC @aivetal oto oxfiua
(7-22). To éva otoixeio mapalauBdvel tn BeppdtnTa and to Bepud peuua
Tou aépa Kat Tnv arnodidel, PEow evog KAELOTOU KUKAWUATOG vepoU, og €va
A&A\\o oTolxeio Tou Bpioketal oto Puxpod pelua Tou agpa. Kat eival mpopa-
vég OTL To oUoTnua autd dev Unopel va nmapakpatroel uypaaia.

To oUotnua RAC eival xaunAoU k6otoug kal eUENIKTO, ANAG €XEL OXETL-
KA XaunAod Badud amnddoong mou omdvia uttepPaivel To n = 55%. Kat gu-
OlKd& autr TV TIur Tou Babuou anédoong tn cuvavtdue dtav kat Ta dUo
oTolxela eival kawvoupla kat kaBapd ard okOveg Kal OKOUPLEG.
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7-12. Mpoodokwuevog Babuég amédoons amo évav eVvaAAdkTn
e&olkovounong evépyeiag

Ot BaBpol anddoong Twv evaAlakTwv eEolkovounong evépyelag divovtal
and katahdyoug, dlaypdpupata KA. ANA dha autd ta ototxeia Baoifovtat
otnv apadoxn OTL MPOoKeLTal yia kawvoupla pnxaviuarta. To mpdpAnua ei-
val Tt Ba anodwoouv autd Ta pnxaviuata dtav, avandpeukTa, 6a gxouv
OUYKPATAOEL ApKETY) OKOVN (600 KaAd kat av eival Ta piAtpa mou Ba Toug
npoatatevouy, KArmola moadtnta PIAAG okdévng Ba mepvdel). Emiong, pe
TNV dpod0o Tou XPOvou, oL eTPAVEIEG evaAAayNg BepudTnTag okoupld-
CouV Kal JELWVETAL N TLT TOU OAIKOU ouvTeAeaTH HETAPOPd BepudTnTag.

2tV nEJEn, YeTd amd €va Xpovikd dldotnua ot Baduol anddoong mé-
QTOUV oNPavTikd. Kahd eival Aorndv va pnv elpaote untepalotddogol. ‘Evag
TeNkSG Babudg amdédoong Tng td&ewg Tou 50% oToug TAakoeldelq Kal
TOUG TePLOTPOPIKOUG eVvaANAKTEG 1] TNG TdEewg Tou 40% ota RAC, petd
and peplkd xpovia Aettoupyiag, Ba mpérnel va Bewpeital andAuta kavo-
noinTikdg. AuoTuxwg, n eEolkovounaon evépyelag dev pnopel va unepPel
KAmola ePIKTA opLa.
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® H eval\ayr| Bepudtntag HeTa&l dUO PEUCTWY ETUTUYXAVETAL OTOUQ
evaAdkTeg BeppudtnTag HECW eMPAVELRV, TIOAU pikpoU TIEX0UG, TIoU
ouvnowg eivat peTaMIKEG. Ot emupdveleg autég dlaxwpifouv T por)
TwV OU0 PEUCTWV WOTE va Unv gival duvatr) n avapelEn Toug.

® H noodmta tng evalhaooduevng Bepudtrag e€aptdral and tnv
ermpdvela evalayng Bgpudmrag, and mn dagopd Bepuokpaciag
MeTaEU Twv OUO PEUCTWV Kal ard €va OUVIEAEDTY) TIoU ovopddeTal
OUVTEAEOTNAG HETAPOPAG BepudnTag, o onoiog cupBoAileTal e h kat
uetplETal oe W/ma2K.

® H Tiur) Tou ouvteAeoTtn peTapopdg Bepudtntag h e€Eaptdral oe peyd-
Ao BaBud ard Tnv TaxUutnTa PoNng TWV PEUCTWV HEoA OTOV EVAAAA-
K. Ol ueydheg TaxUTeg OPwG €XOUV oav AnoTEAETUA TN HEYAAN
twon nileong. M’ autd ol TaxUtnTeg OToug eVaAAKTEG Bpiokovtal
o€ uia meploxn) drou téoo n evalhayr] BepudtTnTag oo Kal N Trwon
Tiieong €XOUV IKAVOTIONTIKEG TLUEG.

® Ta mrepuyla endvw oTIG empdveleg evalayng Bepudtntag au&d-
VOUV ONUAVTIKA TNV toodTnTa NG evalhaocoduevng Bepudtnrag dtav
TO PeUOTd ToU pPEel avdueod Toug TIapouctddel XaunAn T Tou h,
onwg oupBaivel pe Tov agpa 1 pe ta eEatuldpeva YUKTIKA peuaotd.
AvtiBeta, dev etupépouv oxeddv kauia Bektiwon étav Ta peuotd ma-
pouatalouv NoN peydleg TEQ Tou h, dnwg cupPaivel e To vepd kal
Tov udpatuod.

® Ta ouotruata porg otoug evalAdkTeg BepudTnTag eival Tpia: ouop-
por}, aviippon Kal diactaupoupevn pon. H peyaldtepn noodtnra
BepudTnTag evaldooetal otnV avtippon, N MIKPATEEN OTNV OloP-
pon evw n dlaoTtaupouuevn porj anodidel evildueoa anoTeAéouaTa.

® OL evaA\AKTeEG BepUOTNTAG TIOU XPNOLOTIOOUVTAL OTOV KALUATIONO
elvau:

v Ta ototxeia (coils) yla evalayr} Bepudtnrag Peta&l Tou aépa Kat
kdrolou uypou.

v/ Ol mhakoeldelq (Uypwv) Kat ol KEAUPOUG-CWANVWV Yla evalayn
BepudTnTag METAEU SUO UYPWV.
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e O1 mAakoeldelg (aépog) kal oL ePLoTPOPIKOL yia evalayr| a€pog-ag-
p0g. Autd yivetal emiong kal pe cuvduaaopuévn Aettoupyia dUo otolxei-
wV (Run-Around Coils).

® O KdBe evaA\AKTNG eival KaTAANA0G uévo yia oplopéva peuotd. Ot
TUmol evaAayng Bepudtntag, avdloya pe To eidog Twv PEUCTWY &i-
vat:

v Nepou-vepou, vepoU-PukTIkoU uypou, vepou-udpatou
v A€pog-vepou, aépog-PuKTikoU uypou, agépog-udpatpou
v A€pog-aépog.

® Tig eplooOTEPESG PAPOYES Bpiokouv Ta oTolxeia (coils) mou ei-
val Kat ot Kupldtepol eVaAAKTEG BepUdTNTAG TIOU XENOLOTIoIoUVTalL
otov kKAlpatiopd. Ta otolxelia ocuvribwg kataokeudlovtal and Trre-
puyla aloupviou kat cwArveg xaAkou. Xpnouuomnotlouvtal TOCo OTIq
KALMATIOTIKEG PovAdeg 600 KAl 08 CUPMUKVWTEG Kal EEATIIOTEG. AT
TNV KATAOKEUAOTIKY] SlAUOpPwaon TwV CUAEKTWV UmopoUjle va Kata-
AdBoupe av éva otolxeio eival a€pog-vepou, CUUTTUKVWTAG 1| EEATHL-
OTNAG.

® O1 mAakoeldelg evaA\AKTEG Xpnotudorolouvtal oxeddv Omou Kal ol
KEAUPOUG-CWANVWV, TIANV Tou udpatuou, érou urmopouv va xenot-
portoin®ouv katw ard oplopéveg nmpolnobéoelg. KoatiCouv Suwg Al-
YOTEPO. 'EXOUV KPS OYKO Kal peyAAeg aroddoelg, arAd éxouv Kal
peydAAn rrtwon nieong. ‘Otav o €va peuoTo TEPLEXEL TIOAAEG akabap-
oleg (dnwg 1O vepd Twv TUPYwWV YUENG) BouAwvouv eUKoAd. Ze Té-
TOLEG TIEPUTTWOELG EXOUV avAykn va rpotdooovtal GiATpa vepou, Ta
oroia duwg Ba mpénel va kabapifovral ouxvd.

® O1 evaA\dkTeg keAUpoug-ocwhrvwy elval katd mpwto Adyo doxela
niieong kat petd eval\dkteg. To KUKAWHA TOug Tou JLEPXETAL ECW-
TEPIKA TV CWAAVWV dev xpeldleTal piATpa ywa Tnv npootacia Tou
and 1o BPWUIKO vepd TwV NUpYwv YUENG eneldr kabapiletal oAU
eUKoAa. NevikdTepa €xouv PHeyallTepn PNXavik avtoxr] kat KaAuTe-
pn ouuneplpopd oTIG akabapaoieg kal oTa otePed UAIKA TTIOU TUXOV
ouurnapacUpovtal e Tn por). MNMapouatdlouv eniong PIKPEG TTITWOELG
niieong. To pelovéktnud Toug eival ot eival akpidtepol and Toug
TAaKOELOE(G.
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® O evaA\dKTEQ TTIOU XPNOtUoTIoloUvTal yia TNV €E0IKOVOUNON evépyel-

ag eival ol aépog-a€pog. Autol eival ol MAakoelde(c a€pog Kalt ot Te-
plotpogikol. Meplocdtepo dladedopévol elval ol TAaKoeldelg agpog.

O1 neploTpoikoi evalhdkTeg eival ol pdvol ou Propouv Kat evai-
Adooouv Kal TNV uypacia. Autd Toug KAvel va Aettoupyoulv, eKToq
arnd evar\dkTeg BepudTNTAG KAl OV APUYPAVINPES TO KANOKaipL 1
oav uypavtmpeg 1o xelwva. Xpelddovral opwg Ueydin ouvtrpnon,
oe avtibeon pe Toug MAakoeldeig ou dev xpelddovral oxeddv kauia
ouvtpnon. Eniong, yia va eivat eEaopaliopévn n apuypavon, npg-
TteL 0 TPOXOG Toug va eival and uypookorikd UNIKO.

To pelovékTnua Té00 TWV TAAKOEDWY, 600 KAl TWV TEPLOTPOPIKWY
eVAANOKTWOV BeppdtnTag, eival Tl mpénel va pEpouple Ta dUo pelpa-
Ta aépa oAU kovtd peta&l toug. ‘Otav dev eival autd duvatdv va
yivel, propoupe va xpnotdomnolodye ) ddra&gn Run Around Coils 1
oroia duwg napouctdlel onuavtikd XaunAdtepo Babud andédoong.
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EPQTHZEIZ

Mwg erutuyxdvetal n evalayn Bepudtntag; Tt UNKA CUPQEPEL va
XPNOLOTIOOUVTAL YIa TIG JIAXWPLOTIKEG ETIPAVELES KAl YIATI;

Tt ovopdZoupe ouVTEAEDTN HETAPOPAG BEpUATNTAG KAl TL ONKO OU-
VTeEAEOTH) BEPUIKAG aywYIUOTNTAG;

Mati oo au&dvetal n TaxUTNTa TOU PEUCTOU AUEAVETAL KAL 1| EVAA-
Aaoodpevn BepudTnTa;

ZuppEpeL va auERooupe TIOAU TNV TaxUTNTA TWV PEUCTWY TIOU EVAA-
AAdooouv Tn BepudTNTA TOUG YIa va BEATIWCOOUUE TNV anddooT Tou
EVAAAKTN;

Mati au&dvetal n evaNacoduevn Bepudtnra étav undpxouyv Ttre-
puyla dvw oTLq eTILPAVELEG EVAAAQYNG BEpUOTNTAG;

Me Ttola peUOTA CUUQPEPEL VA XPNOLUOTIOOUKE EEWTEPIKA TTTEPUYLA
Kal pe Tota To 0PeNog eival aueAnTeo;

Tt ovopdloupe opopPor, avTipEon Kal SlacTaupoUevn por;

2710 oxnua (7-9) dlakpivete av oToug eVOANAKTEG €XOULE OOPPEON),
avtippon 1} dlactaupoupevn pory. Av €xoupe ieplocdtepa and éva
€{dn pong, ONUELWOTE O€ TIOLO TUAA TOU EVAANAKTN €XOULE TO KABE
eidog g pong.

Avagépate éva Baoctkd AGYo yla TOV OToio OToV KAIMATIONS Kal Ta
dUo peuotd ou evaANdooouv Beppdtnta Ba ripérnel va eival oe Be-
Blacpévn KukAopopia.

Avagpéparte ta Tévte £(dn evaA\akTwyv BepudInTag mou ouvrwg
ouVavTApEe OTOV KAILATIOUO.

OéAete va kAvete evalhayr] BepudTnTag Tou To €va peuatd va eival
0 agépag Kal To AA\o va eival oe uypr} pop@n. Moto 1 Trola €(dn evaA-
AOKTWV UMOPEITE va XPNOLLOTIO|OETE;

2710 oxfua (7-23) BAérnete €va evalAdktn otolxeiou. Mpoodloploate
av POKeLTal yia eVAAAKTN a€pog-vepou 1] Yia CUMMUKVWTH 1] yld
eEatuiotn. Ti eival autd ou oag 0drjynoe ¢° autd TO CUUMEPATUA,;
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ZxApa 7-23: Epwtnon 12

@éAete va kdvete evalayn Bepudtnrag katd v oroia kat Ta dUo
peuotd eival oe uypry popr). Moloug evarldkTeg uropelte va xpn-
OlJOTIOIN\OETE;

Juykpivete Toug TMAaKoeldelg eVOMAKTEG He TOUG eVOMAKTEG Ke-
AJpoug-ocwArvwv. MNéTe pag CUPPEPEL va XPNOLUOTIOLOUE TIAOKOEL-
delg eval\dkreg kal MoTe KeEAUPOUG-CWANVWY;

210 oxfjua (7-24) BAEmeTe €vav evaA\AKTn otolxelou. MNpoadlopioca-
Te av TPOKelTal Yia eVAAAKTN a€pog-vepoU 1 Yla CUMMUKVWTA 1 yla
eEatuiotn. Ti elval autd ou gag odrynoe ¢° autd TO CUUMEPATUA;
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Ixfua 7-24: Epwtnon 15

OéAeTe va kdvete evalayn Bepudtnrag peta&l dUo peupdTwv
aépa. Moloug evardKTeg Unopeite va XPNOLOTIOW|OETE;

Zntdte va avtikataotioete €va mnalald udpdYPukto YUKTN ve-
poU TIOU O CUUTTUKVWTHG TOU YUXETAL [E vEPO TIPOEPXOEVO amd
nupyoug YUEng. ‘Eotw 4Tl rjpate TPEIG MPOOPOPES Yia PUKTES
vepoU: N MPW®TN NTAV OIKOVOMIKA TIOAU CUUPEPOUTA [IE TINAKOEL-
ON\g evalAdkTteg, n deltepn akpPLBr He KUALVOPIKOUG eVAANAKTEG
TUrnou U kat n tpltn akdun akpiBdtepn aAAd pe KUAlvdplkoUg
eVaA\dKTeGg e eubelq owAnveg. Av oag evdlapépel TO XAUNAS KO-
oTtog, o€ ouvduaoud Ue TNV KaAr} Aettoupyia, molov YUkTn vepou
Ba dlaAéyate; Av AL oag evilaPEPEL KAl N eUKOAIQ KaBwWg Kalt
n eueli&la Tng ouvtrpnong, nolo Ba dlai€yate; Molov amnd Toug
TPELG YUKTEG vepOoU Ba TPEMEL va anoPUYETE YLA TN CUYKEKPLUEVN
epapuoyn;
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Mati otV evalayr Bepudtntag HeTa&U vepou kal udpatuou xpen-
alortoloUvTtal OXETIKA oTtdvia ol TAakoeldelg evalldkteg; Tt TAeo-
VEKTNMA Ttapouctdlouv 0’ autr Tnv neplmrwon ol eVaAAKTEG KeAU-
Poug-ocwAnvwy; Kdtw and moleg nmpolnobéoelq vouilete pmopouv
va XPNoloronBouyv ol TAAKOEISE(G;

Av oe évav YUKTn vepou, dlarmotwoete PAARN OTOV TAQKOELDN
eVAAAKTN vepoU 1| otov eVAANAKTN KEAUPOUG-CWAVwY (avAloya
ME TO TL evaANAKTN DlaBETEL), e anoTéAeoua va avapetyviovtal Ta
KUKAWUATA Tou vepoU Kal ToU YUKTIKoU uypou, Tola Ba mipérel va
elval n mMPWTN oag evépyela yla TNV anopuyr TUXOV KATaoTpoPnig
Tou YUKTN vepou;

v napandvew BAAPN, av 0 evaAAKTNG eival KEAUPOUG-CWANVWVY,
ruoteleTe OTL UMOPEITE va KAVETE KATL yla TNV TPOCWELVH ArnoKatd-
otaon g BAGRNG;

2uykpivare Tov MAAKoeIdr) eVAANAKTN A€P0G e TOV TIEPLOTPOPIKO
EVAAAKTN.

Moto eival To peyAAO TAEOVEKTNUA TOU TEPLOTPOPIKOU EVAANAKTN
ge OxXE€an e Tov MAAKOELdT) a€POG KAl TIOLO AVTIoTOLXA TO [ELOVEKTN-
MA Tou;

Av eixate Vv eleubepia va dlaAéEeTe o pia eykatdotaon MAAKo-
€101] EVAANAKTN A€P0QG 1) EPLOTPOPIKO EVAAMNAKTN, L€ TIOLA KPITHPLa
Ba kdvarte TV erAoyr oag;

Molog eival o Baoikdg mePLOPLOPOG dTtav BEAETE va DOUANEYETE |l
TAGKOELON EVAANAKTN A€POG N e TIEPLOTPOPIKO EVAANAKTN; TL eval-
AOKTIKT) AUon undpyxet; Molo eival To onuavtikd PEOVEKTNUA AUTAG
™G Auong;

‘Otav ta dUo pelparta Tou vwriol agpa KAl TOU a€pa avakukAo-
popiag dev prnopoulv va épbouv Kovtd To €va ato AAo, AOYyw NG
KATAOKEUAOTIKAG Slaudppwong NG OIKOSOUNG, TOTE TOL0G AANOG
TPOTOG UTIAPXEL YIa VA KAVETE EEOIKOVOUNOT EVEPYELQG;



01 KwaTETHEE MoNSEE 349

Ol KAIMATIZTIKEX

HMIKENTPIKEZ KAIMATIZTIKEZ MONAAEL
KENTPIKEZ KAIMATIZTIKEZ MONAAEL
MONAAEZ KAEIZTOY KYKAQMATOZ
MONAAEZ BIOMHXANIKOY TYIOY
TEXNIKEZ MPOAIATPAPEL

MONAAEL
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"

<MBIQKOMENO] sTOXOI

Na pdbouv ol pabntég Tt elval Kat TwWe AelToupyoUV Ol KAIATIOTIKEQ
HoVAdeG.

Na propouv va dlakpivouv TIG KALLATIOTIKEG povAadeg vepou oe Torl-
k€g TKM (FCU) oe Hukevipikég (HKM) kat Kevtpikég (KKM i AHU).

Opoiwg va pddouv TL elval ol KAMUATIOTIKEG [ovAdeG AUEONS EKTOVW-
ong (DX) kat va diakpivouv ta €idn Toug.

SN SN NS

Na pdBouv Tov eEomAIOUS Tou TIPEMEL va JLaBETel pia KAUATIOTIKN
Movdda yia va priopel va erteA€oeL TNV AMOOTOAN TNG (AvEULOTHPAG,
¢iATpO, oTotxelo KATL.).

N

Na yvwpioouv tn doun kat T Aettoupyia Tng Kevtpikig KALMATIOTIKNG
Movddag, Ta eEapTAHATA KAl TIG CUOKEUEG Ttou TortoBeTouvTal dvw
o’ auTtry, Kabwg kal Tig Béoelg oTiq omoleg TorobeTouvTal.

/ Na mAnpogopnBoulv TL elval kat mou xpnotporolouvtal ol HovAadeq
KAELOTOU KUKAWMATOG.

/ Na evnuepwBouv yla TIG EIBIKEG AMALTHOELG TOU BLOPNXAVIKOU KALUATL-
OpoU Kat TG WLaTePdTNTEG TWV HOVAdWY TIOU Xpnaotuorololvtal aTov
Blounxavikd KAUATIOUO.

\/ Na pdbouv va mipodlaypd@ouv TIG KAMUATIOTIKEG HovAdeg kal va dla-
BdAlouv TIGq MEOJIAYPAPES TWV KATATKEUATTWY.
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8-1. Ta €idn Twv KAINATIOTIKWV OVASWV

TIG KALATIOTIKEG povAdeq Ba Tig dlakpivoupe ota &g névie Baotkd €idn
Kal 6a xpnoluoroloUpe avtioTolxa TIG CUVTOPOYPAP(EQ TIOU ava(EPOUE
MAPAKATW:

® TomKEQ KAUATIOTIKEG ovAadeg (TKM)

® HUKEVTPIKEG KMUATIOTIKEG povadeg (HKM)
® KevTPIKEG KAIMATIOTIKEG ovAdeq (KKM)

® Movddeg KAeLOTOU KUKAWUATOGQ

® BLOUNXAVIKEG KAUATIOTIKEG LOVADEG

27N ouvéxela Ba avarrtuxBouv ot didgopol Turol Twv KM Kat ot epappo-
YEC TOUG OTOV KALLOTIONG .

8-2. O pOAog Twv KAIUATIOTIKWY HOVASWV

270 KepAAaLo 6 aoX0oANOriKae Ue TV Mapaywyr) TnG WUENG 1} tng 6€ppav-
ONG KAl Je Tov TPOTO e Tov oTtolo dlapoppwvovtal Ta diKTua Twv OwANV®-
gewv 1oy Ba TN petapepouv. O TENKOG 0TOX0G, £(TE TO HETAPOPLKO PUETO
elval 1o vepo eite ameubelag To YUKTIKO Uypod, elval va petapepBei n WUen
1 N B€puavon oTIG KAMUATIOTIKEG ovadeg (KM).

Mn oag dnuioupynBei dpwg n evtunwon Ot n epyaldpevn pala otov
KALLATIONS eival To vepd 1) TO YPUKTIKS uypd. Autd dev eival Timote AANo
napd éva evdldueoco otddlo otnv OAn Aettoupytkr dladikaaia.

H epyalduevn pala, HEow NG orolag EMITUYXAVETAL O KAMUATIOUOG eVOG
Xwpou, eival o aépag, o omoiog kKAatiletal katd T diéAeuoT| Tou Péoa
arnd 1o oroixeio Mg KM. To vepd 1§ TO YPUKTIKS uypd €xouv agav povadikd
okord ) dlatrpnon g Bepuokpaciag Tou otolxelou ota enineda ekeiva
Ta orola xpetdZovtal yia tn dnpuoupyia piag pdlag aépa KATtaAAAwy Guv-
ONKWv, €TOL WOTE, HECW AUTNG, VA EMITUYXAVETAL O KALLATIONAG TOU XWPOU.
Auté Tov aépa Ba Tov anokaloUue mMPWTEUOVTA aépa Tpog SIAKPLon and

1 Ta v kaAUtepn katavonon autou Tou kepahaiou, Ba rpémel va rponynBel n didaokalia
™g epyaotnplakig doknong 16 tou EPFAZTHPIAKOY OAHIOY. Erbupunto eivat, al\é éxt
anapaitto, va éxel didaytel kal n doknon 17.
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ToVv KAUATIopEVo aépa Tou Xwpou. O aépag o omoiog eloépyxetal oty KM,
META TO KIBWTIO MElENG, TPy akdun autdg diENBeL and To oTtolxelo kat KAL-
patiotel, ovopdletal aépag Tpopodoaiag tng KM.

Ma va yivouv avTIANmTEG oL KALMATIOTIKEG ovAdeg, polndbeon eival
va €xel yivel katavonTd TL eival kat wg Aettoupyel To atoixeio. To otoixeio
elval To Baoikdtepo eEdpTna Tou uttdpxel oe pia KM kat n kaAr Aettoup-
via Tng KM npoUmoBétel Tnv Ka\r Asettoupyia Tou oTolxelou. 1o KepAhalo
auté Ba avapepBoUpe ota undlotna eEaptripara piag KM kal otov tpdro
TIoU yiveTal n TEXVIKY| TIEPLYPAPT] TOUG.

SHMEIQZH

3TN Ouvéxela, yla va aropeUyouple va avapgpoupe ToAoUGg dpoug, érou
xpnoliuornoloUpe tov 6po vepod, Ba evvooupe XL pévo To vepd aNAd Kal
KABe AANANG HopP®NC UYPS StdAuua Onwg T.X. To JdAUA vePOoU-alBUANIKAG
YAUKOANG.

8-3. Ta €idn Twv KAIATIOTIKWV JOVASWV

To vepd 1] To YPUKTIKS UypPI, yia va QEpPeEL TA eMIBUUNTA arnoteAéopaTa npé-
neL va PeTapepOel oTIq KAUATIOTIKEG povadeg (KM). Ot KM mou xpnotuo-
nolouvtal og éva JIKTUO KeVTPIKOU KALMATIOUOU, e HETO UETAPOPAG TNG
BepudtnTag 1o vepd, ival Baoikd TPLOV EBWV:

(1) OL TOTIKEG KAATIOTIKEG HOVADEQ
(2) Ot KEVTPIKEG KAMUATIOTIKEG OVADEQ

(8) Ta evdidpeaa PeyEON KAUATIOTIKWY POVASwY TIou dev Umopouyv va
evtayxbouv oe kauia and Tiq mapandvw dUo Katnyopieg. Autd Ba Ta
arnokaAoupe HKM yia Toug Adyoug mou Ba eEnyriooupe MapakdaTw.

Ané v teleutaia katnyopia EexwpiCoupe Tig KM tou eivat oav peydAa
FCU aM\d mou ouvdéovtal pe agpaywyougs. Av poTiudre 8a prnopoloate
va ta Bewprioete wg oAU pikpég KKM. Autég, otnv ayopd, eival mepload-
TEPO YVWOTEG WG Kavahdteg KM 1) kavahdta FCU. H ovopaoia kavahdreg
npogpxetal and t AEEN KavdAl (SnA. aepaywyodg), eneldn] av Kal UIKPEG
prtopouv va ouvdeBouv e €va UKPO, TOTIKO JIKTUO agpaywywy.
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2Tn ouvéxela Ba avarmtUEoule Kal TIG TPELG KATNYOPI(EQ KAUATIOTIKWOV
povdadwv, katd oelpd peyéboug. Anhadry 6a avagepbolue mpwTta oTd
FCU, petd otig HKM kat téhog otig KKM.

8-4. O1 Tomikég KAIUATIOTIKEG povddeg (TKM)

Qg TKM xapaktnpifovtat ot pikpég KM mou tomoBetouvtal aneubeiag
péoa otoug KAaTI{duevoug Xwpoug. Mpénet atobnTikd va €xouv avaloyn
eupavion. Eival dUo eldwv:

® O1 TKM pe ototxeio vepou, Ttou ovoudlovral ouvrBwg Fan Coil Units
(FCUL).

® O1 TKM pe otoixeio DX mou ouvibwg ovoudlovtal kovadieg. Otav
auTég anotelolv TUARUa piag Yeudopopr|g ovoudlovtal KAOETEG.

Ta teAeutaia xpdvia €xouv apxioel va kdvouv Tnv epgavion toug FCU
mou eEwTeplkd eival rwg ol KovooAeg 1} oL kaogteq. Katd tov (dlo Tpdro,
Ta FCU diatiBevral and Toug KAaTaoKeuaoTEG TOUG e Tn duvatdtnta va
gxouv otolxeio DX avti otoixeio vepou, katdmv puaolkd rapayyeAiag. ‘Etot
n dtdkplon peta&l tTwv FCU kat Twv TKM pe ototxeio DX (kovoodAeg 1 Ka-
0ét1eq) apx(Cel va yivetal kdnwg acagpng. Zityoupa ota diktua vepou eEako-
AouBouv va ouvnbifovtal Ta kKhaolkd FCU kal ota diktua YPukTikoU uypou
(VRV) ol kovoodAeg kal ol kaogteq. ANA propel Bauudota va cuppaivel kat
akplBwg To avtibeTo.

To otoixeio Twv TKM Aettoupyel ouvribwg pe didtagn diaotaupolpevng
pong. Autod dev ernpeddel WBLaitepa tnv anddoor] Toug eneldn, LEXPL TIG 3
oelpgég, n dlapopd otnv anddoon UETAEU evog OTOLXE(OU KATAOKEUAOE-
vou He To ouoTnua tng dlactaupoupevng PoNng Kal evog oTolxelou e To
olotnua g avripporng eival pikpr). Ta ototxeia Twv TKM kataokeudlo-
vtal, ouvriBwg, To TIOAU HEXPL 3 OEIPER KAl TO TIOAU OTIAvIa pE 4.2

‘Eva dA\o Xapaktnpelotikd onueio dAwv Twv TKM eival étL éxouv Tov
aveplompa riow and 1o otowxeio. Autd yivetal yia Adyoug aopdAelag (dev
prtopel va et KArolo X€pL otV repwTr]), aA\Ad Kal eneldn elval TexViKa
SUOKOAN 1 TOTOBETNON TOoU aveuloTrpa unpootd and 1o otoixelo. ‘Otav
0 avelloTAPag TomobeTelTal wote va puodel TIdvw 0To oTolxelo, dev e€a-

2 H Bewpla TOU TPOMOU KATAOKEUNG TWV OTOLXE(WV avamtluooetal MApAdAANAa e TIG epya-
otnplakég aoknoelg 16 kat 17 (BAérne EPFAZTHPIAKO OAHITO).



O KAIMATIZTIKEZ MONAAES 355

o@aAileTal n KA\ LlOOKATAVOUY] TOU a€pa Kal AANEG TIEPLOXEG TOU OTOLXE(-
ou déxovtal TeploodTepo agpa Kat AAeg Atydtepo. To amotéleoua eival
va PelwveTal ) anddoon Tou otolxeiou oe mocooTd TnG Tad&ewg Tou 3-8%.
AvtiBeta, étav avappodd, n oxeddv OUOLOPOPPN UTtoTiiEOT TIOU dNLoup-
veltal oTo KIBWTLO TOU aveULoTHpa €XEL oav ArnoTéAeoua T oxeddv ouol-
SOpopen Taxutnta Tou aépa péaa and to otolxelo kal I BeAtiotoroinon
NG anédoong.

To gawdpevo NG avopolopop®iag mapouatdleTal Tio EVTovo OTIG |-
ydAeg Taxutnteg Tou agpa. XTi¢ TKM, eneldry autég tomobetouvtal Yéoa
0e XWPOUG ToU umdpxouv dvBpwriol, yia tn peiwon tou Bopupou epap-
poZovTal MIKPEG TaXUTNTEG TOU a€pa, ouvnBwg KAtw tou 1,4 m/s. Omndte
otig TKM Adyw NG UIKPNAG TaxUTntag Tou aépa Kal Je In Bordela Kal Twv
KATAAANAWYV EBIKWY AVEULOTHPWY, N AVOUOLopop@ia Tou TtapouctdleTal i-
val oAU Jikpn). AvtiBeta, otig KKM mou n turikr taxutnta eivat ouviibwg
2,5 m/s, 0 avelotrpag emPBANAETAL va elval LETA TO OTOoLXElD (EKTOG Kat av
Aol TexVIKol AdyoL eV TO EMITPETOUV).

8-5. O1 TKM e oToixeio vepou

O1 TKM e otoixeio vepou eival eplogdtepo YVWOTEG e TNV ovouaoia
«Fan Coil Units» Tiou onpaivel «Movddeq Aveplotripa-Ztolxeiou» kat ypd-
govtal yla cuvtopia wg FCU. H yvwotr, kKhaowkn 6a uropouocayple va riouue
eEWTEPIKN ePPAvIOT Toug elival dnwg Tou oxrpatog (8-1).

ZxAua 8-1: O kAaoikdg turog TKM (FCU).
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Ta kAaolkd FCU éxouv kablepwBel oty ayopd pe pia Turortoinuévn
oelpd peyebwv Bdoel Tng napoxng aépa oe CFM (1 L/s = 2,13 CFM). Autd
elvat twv 200, 300, 400, 600, 800, 1000 kat 1200 CFM. Tnv Tumoroinon Twv
FCU, wg mpog TIg ovopaaoieq TOUAAXLIOTOV, TV akoAouBouUv oL Teploodte-
POl KaTtaokeuaoTtéq. H opoldtnTa Ouwg oTIg ovouacieg dev onuaivel otl
OUo FCU JlapopeTIKWV KATAoKEUAOTWY, e tnv (dla ovouacia, €xouv kat
NV (Bla Aettoupyikr} ouurneplpopd. Kat oute OTL n tapoxr Tou aépa Ba ei-
vat éon Kat n ovopaoTiky. Elval éva Aemtd onpelo mou o Texvikdg Ba pénel
va To pooétel 1laitepa, WBiwg édtav TPoKelTal va UAOTIOINTEL i HeAETN
I va npoel otnv avtikatdotaon evog FCU mou Aettoupyel wg eEdptnua
evog diktuou. Av kdvel AdBog unopel akoun va avatpePel TNV opaAr Ael-
Toupyia evég KAADOU 1] Kal akOuNn Kal 6GAou Tou SIKTUOoU.

2Tnv ayopd €xouv KAvel TNV eupdvior} Toug kat FCU mou dev akohou-
Bouv TNV wg dvw Tumorolnon 1} mou divouv v tapoxr Tou agpa oe L/s
onwg eEAN\ou eival eriBeBANUEVO e TN XPrOMN TOU CUOTHHATOG HOVASWY
Sl. H tunontoinom oe povadeg Sl otadiakd avapgvetal Ot 6a eMmKpaTroel,
AOYW TNG ouVEXWS AUEAVONEVNG XPYONG TOU CUCTHATOG.

) (B)

Ixrjua 8-2: FCU opildvtiag TorobEtnong (A) eaveprig tornobetnongs (B) koupng
TOMOBETNONG (XWPIG KEAUPOG).

AuTEq ol povdadeg ouvrBwg kKAatiCouv éva UIKpO Xwpeo, TLX. éva dwud-
TlO, 1] XPnotuortolouvtal TOAEG padi yia va kK\ipatioouv éva peydho xwpo.
Yndpyxouv mapariay€g Tou BacikoU TUTIoU Tou dev XpnoluorololvTal Kat
1600 ouxvd, Onwg eival g opllévTiag ToroBETMoNG Mou palvetal oTto oXr-
Ha (8-2A) 1 o TUmog Tou FCU xwpiq eEwtepikd KEAUPOG YIA KPUPT| TOTIOOE-
on (u€oa og agpaywyo 1 Yeudopodry), Tou ¢aivetal oTo oxrua (8-2B).

Ta FCU 1} povddeg aveplotripa-otolxeiou amotelouvtal, onwg A€el
Kal To Ovoud Toug, oxeddv Hévo arnd To oTolxelo kal Tov aveplotpa. Ta
dUo autd Baoclkd Tuipata ta BAEroupe oto oxrua (8-3). MpooéEte 6TL TO
otolxelo oto oxrjua (8-3) eival dlacTaupoUuevng pong e 3 KUKAWATA.
Ta otoixela dpwg Twv FCU ouvriBwg kataokeuddovtat he 21 31 4 1) 6 Ku-
kKAwpata. O apdudg Twv KUKAwUdTwY eival Baoikdtatn napdpeTpos mou
KaBopiCel TN AelTOUPYIKY CUUMEPLPOPA TOUG.
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ZxApa 8-3: Ta duo Baoikd uépn evdg FCU: To ototxeio kat 0 aveutotipag.

Mépav Tou QveLOTAPA KAL TOU OTOLXE(OU, UTTAPXEL EVA KEAUPOG UETAAAL-
KO uéoa oto ormoio ToroBeToUvTal KaBWG Kat Eva GIANTPO yla va mpooTatel-
€L TO oTouxeio and Tig okdveq. Ta TUAMATA AuTd Ta BAEMOULIE LOVIAPLIOUEVA
oto oxAua (8-4), érou ¢aivetal éva FCU xwpig To UrpooTivd Tou KAAUUUA.
Kdtw akplpwg and to oroixeio aivetal n Aekdvn anopporqg Twv CUUTU-
KVWUATWV TIOU TIEPTOUV ard TO oTolxelo kat odnyouvTtal oTnV AroxETeuon.

Aekdvn
OUMMUKVOUATWV >toixeio
AuTOMATIONO
l — MATIONOG
<— MeTalké
KENUPOG
Avepiotipag ®iAtpo

ZxApa 8-4: Ta uépn evog FCU, dnwe paivovrat povtaptouéva.

To ¢iAtpo kKabapilel oe kAmolo Babud Kat Tov agpa TOU XWPEOU Kat BeA-
TIWVEL TIG OUVONKeG dveong. H kataokeur) Tou eival oAU arAr Kat arnote-
Aeital and €va eha@pu PETAAKS OkeAETO, MAVW OTOV Oroio otnpieTal To
nAaotiké @iAtpo. Eival peydho Adbog yla tov texvikd va agriost To FCU
Xwplg piATpo, n okdvn Ba ermukabioel oTig empdaveleq eval\ayng Beppuo-
nTag Kat dev Ba apyroel va axpnoteloel To otolxelo. To pikTpo mpErmel
va apatpeital gévo yla va MAEVETAL Kal va eravaromnodeteital To Taxutepo
duvatdv. To kaUtepo and OAa eival va urtdpxouv dlabgotua avtaAAaKTIKA
¢iATpa yla va avtikadiotatal aue€owg To IATpo Tou agaipeitat.
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To oxAua (8-5) pag deixvel éva dAo FCU xwpig To kEAUPAG TOU, TO
orolo mpoopiletal yia opllévtia Torobemon. A&llel va mapaTnprjocoule
611 autd 1o FCU €xel oToixelo pe 4 KuKAwpaTa. XTto oxrua dlakpivoupe Ae-
TITopEPEDTATA TOV TPATIO TIOU {val ovVTaPLopEVo To doxelo anoppong Twv
CUMMUKVOUATWV KATw and To otolxelo, kabwg kal 0 owArvag anaywyng
TWV CUPIUKVWPATWY, 0 orolog mpoopiletal yia va cuvdebel otnv arnoxe-
Teuon. Av poogEete KaAUTEPQ, amd Tov TPOTo Tou eival guvdedepgvol ol
OUMN\EKTEG, Ba deite 6TL TO OTOIKEIO auTtou Tou FCU avrkel otn ondvia Te-
pimtwon mou otouxeio FCU elval ouvdedepévo oe ddtagn avilpponq. u-
vribwg ta FCU oguvdéovtal oe dlagtaupoupevn por|, aAAd o Hévog TpoTog
yla va kataokeuaotel éva FCU 3 oelpwyv e 4 KukAwpata eival n ddtagn
avtippong (n omoia mapouotdlel kakutepn anddoon, 1Wiwg oe peydhoug
aplBpolg oelpwv).

ZxApa 8-5: FCU, optldvtiag kpupng TornoBETnong, drou gpaivovtal ol KAaTAOKEUQ-
OTIKEG AEMTOUEPELEG OTNV MTAEUPd TG OUVAEDNS.

Ot autopatiopol ota FCU eival moAU amAol kat ouvribwg anoteAouvtal
arnd éva dlakarTm, and éva BepUooTdTn XWPEOoU (Ue dlakdTTn BEPOoUG-XEL-
Hwva) Kal évav ermloyga Taxuttwy Tou avepotripa. OAa ta FCU katd
kavéva SLaBETouV TPEIg TaXUTNTES aveploTipa.
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Zxua 8-6: Tpiodn Bdva, katdAnAn yia torobétnon oe FCU.

Mépav auTwv TwV TUTIOTIONHEVWY QUTOUATIONWY, OUXVA ouvavTAUe Kal
Vv Tpiodn Bdva, dnwg autr nou ¢aivetal oto oxnua (8-6). H tpiodn Bava
KaBopilel T Bepuokpaaia g evepyoul erpaveiag Tou atolxeiou, BAoel
€VTOANG Ttou d€xetal and Tov udpooTdtn 1} To BeppooTdtn Tou Xwpeou. O
TpdMog Aettoupyiag Tng teiodng Bdvag avarrruooetal 0to KEPANALO TWV
QUTOMATIOUWY. Kat’ auTd Tov TPOTo emTuyXAavovTal N owotrh pubuion Tng
Bepuokpacoiag Kat ol IdavIKEG ouverkeg dveong.

ZxfAua 8-7: FCU tetpaocwAnviou ouotrjuatog. To ev Adyw FCU dtabétet duo otot-
Xela kat 4 owArjveg ouvdeong (2 yia 10 BepUAVTIKO KAl 2 yid TO YUKTIKO OTOLXELD).
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2 oplopéveg meputtwoelg, Ta FCU €xouv kal éva dedtepo otolxelo, To
oroio elval pévo pe pia 1) dUo 1o TIOAU OeIPEg Kal XPNOLUoTIolElTal yia TN
B€ppavon. Térolo FCU BA€noupe oto oxipa (8-7). Aev xpeldlovral Tieplo-
odtepeg and pia oelpég otolxelou otn B€puavon emneldr| n anddoon Twv
oTotxelwyv pe To Leotd vepd sival eEAIPETIKA HEYAAN. TOoo To BepuavTiko,
600 Kal To YUKTIKS aToxeio €xouv dikoug Toug aveEAPTNTOUG CWANVEG Kal
vevikdtepa To diktuo Tou {eotou vepou Kal To JiKTuo Tou Kpuou eival Te-
Aeiwg aveEdptnta 1o €va and To AANo. To ev Adyw cuotnua ovoudletal
TETPACWANVIO KAl TO TUVAVTAUE 0€ KAUATIOHOUG XWEWV UPNAWY arnarttr-
oEWV.

[T | Aépag pigng

R

Nwndg agpag |p» ¢ << Aépag Xwpou

Zxua 8-8: FCU ue ouotnua avavéwong agpa.

Ta FCU ouxvd €xouv Tn duvatdtnTa va KAvouv Kat avavéwon aépa. Tov
TPATO Tou Aettoupyel autd oto olotnua Tov BAETOUUE OTO OXrjua (8-8).
Xpeldletal va urtdpxel €va avolyua otov Toixo Tou ktiplou. ‘Eva ecwtepikd
TAurep pubpilel T oxéon Tou vwrioU aépa Kal Tou agpa avakukAogpopiag.
To tduriep to BAEMOUE KAl OTO OXUa (8-9) KABWG Kal TIG OXETIKEG BEoelg
nou urnopel va mdpet. To cUoua autd yla va Aeltoupyrosl owotd, Ba
TPEMeL va €Xel TNV KATAMNNAN TtepdBAewn yia v andppuyn agpa oto mept-
BAA\ov.
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Taunep
-
©€om a: Taumnep KAeLOTO,
o aépag eival pévo
ané péoa
©¢on B: avoktd 50%
Taunep
©€on y: TeAelwg avoikTo,
0 aépag eival pévo
and to neptBaAov
Taunep
-

Zxnua 8-9: H Aettoupyia tou tdunep FCU ue ouotnua avavéwons aépa. @on (a)
udvo aépag avakukAopoplag (B) aépag avakukAopopiag kat vwrdg agpag (y) udvo
VwItog agpag.

Ta FCU untdipxouv Kal o AAAeG TapaAAQYEG TIOU EUPAVIOTNKAV OXETIKA
npdopata. Autéq eival duoleg e TIG LOPPER TWV KALIMATIOTIKWY HOVADWY
arteubelag ektévwong. Anhadny untdpxouv FCU TUmnou kovadhag 1) Kaos-
Tag. Tielvat autd 6a ta dolpe otny enduevn apdypago. H Baaoikn dtago-
pd, ektég amnd Tnv eppdvion, eivat étL, avti yia otowxeio DX, Ta FCU autrig
™G Hop®rig dlabétouv otolxelo vepou.

8-6. TKM pe otoixeio ameuBeiag ektévwong (DX)

Ot TKM autou Tou Tunou ouvriBwg arnokaAoUvTal KovodAeg, evw, dtav To-
noBetolvtal wg TUHa TG Yeudopodng (ot B€on piag MAAKaAg), ovoud-
Covtal kao€éreqg. Ta orolxela autwv Twv Hovadwy eival pikpd kat yuU' autd
€xouv wq el To mMAe{oTov €va pévo KUKAWUA, ontdTte ouxva dev xpeldlovTal
7o dlavopga. O MAEov ouvnOIOPEVOG TUTIOG E0WTEPLKAG povAadag eivat o
ovoualdpevog «kovaoha Toixou» Kal Tn BAEMouue oto axrua (8-10).
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ZxAua 8-10: TKM toixou ue otroixeio DX (kovadAa toixou).

O1 kovodAeg Toixou potdlouv TIOAU 0TV KATAOKEUT| KAl 0Tn Aettoupyia
pe Ta FCU. Ektdg and mn dlapopd oto otolxeio, dlapgpouv Kal oto JdTl
gxouv duvatdtnta pubulong kat g kKAiong Twv mrepuylwy, énwg gaivetat
Kal oto oxAua (8-11). ErunAg€ov, uropouv mpoalpeTikd va epodlactouv Kat
pe QiATpo evepyoU AvBpaka (Yla TIG OOUEG 1) TOV KAmve) 1 e NAEKTPOOTA-
TIKS QiATPO TToU ouykpatel MOAU Aerttd puépla aiwpoUeva oTnyV atudéopal-
pa (okévn, Baktnpeidla, pépla karvou KATT.)

ZxAua 8-11: PUBuIonN TG KATEUOBUVONG POTIG TOU AEPQA OE KOVOOAQ UETW MTEPUYIWV.

2uUxvd autou Tou Tumou ol TKM Aettoupyouv PePOVWEVES, OTIOTE EXOU-
HE TA YVWOTA 0 OAOUG HAG AUTOVOA KAUATIOTIKA dwpatiou (1 split units).
>Tnv mieplmtwon autr undpxel pia eEwteptkn} povada Onwg Tou OXUATOq
(8-12) mou TPoPodoTEl TN HOVADIKN ECWTEPIKY] povada. duaikd dev TiBetal
B€ua yia alayn g nMoodtnNTag Tou KUKAOQPOPOUVTOG WUKTIKOU uypoU,
To orolo éxel oTabepr] MoodTNTA Kal TIAPOXY], TOOO TO XEIMWvVA O00 KAl TO
KaAokaipt.
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ZxApa 8-12: EEwtepikd otoixeio yla tn Asttoupyia uiag udvo kovodiag (ouotnua
autévouou KAaTloTikou dwuatiou 1j split-unit).

O1 TKM pe ototxeio DX urtdipxouv kat oe AAAeG popPpEg. OL AoV ouvn-
Blopéveg and autég eival ol TUTtou damnedou-0poPr|q IoU PaiveTal oTo oxN-
pa (8-13). Autég, dtav tormobetnBoulv XaunAhd otov Toixo, énwg ¢aivetal
oTo OXNMa, elval povddeg damnédou. Mmnopoulv duwg, ol Bleg akpIBWS va
ToToBeTNOOUV 0pIlOVTIEG OTNV 0POPY|, OTIOTE AciToUpYOoUV TTIAEOV OaV [O-
vadeqg opodriq. KataokeuaoTikd Kal AetToupylkd dev dlapeEpouy blaitepa
and Tov TUTOo TNG KOVOOAQG.

Zxua 8-13: Kovodia damédou-0popng.
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‘Evag dA\og tuTog, apketd dladedopévog eival autdg Tou oxrjuatog (8-
14), mou ovoudZovtal «TKM kaoétag». Ta pnxavipara autd npoopilovrat
yla TV TornoBETnon o XWPoug Tou Tornobetouvtal PeudopoPég. 'Exouv
akplBwg Tig dlaoctdoelg ou xpeldletal yia va ndapouv I 8€on piag turo-
Toinuévng nMAdkag YeudopoPnig, TIou ouvrBwg eival 60x60 cm, aAAd undp-
xouv dlabéaotueg TKM tUmou kao€tag kat oe AAeg SLlAoTACELG.

Zxua 8-14: TKM Yeudopo®ng (TUrou KaoTag).

8-7. Meoaiou pey£060ug KAILQTIOTIKEG IOVASES

Mponyoupévwg avagepdnkape otig UKpEG TKM. MNMpotou avartu&oupe TIq
KEVTPIKEG KALMATIOTIKEG povddeg (KKM) Ba avagepBolpe ota evdldueoa
MEYEON TWV KAUATIOTIKWY PovAadwy, ol oroleg dev elval eUKoAO va Bew-
pnbolv wg TKM, alAd kal oute wg KKM. Autég Slakpivovtal oapwg and
Ta d\\a duo €idn kat eival oAU elkoAo va Tig Eexwplooupe Té00 and Ta
FCU doo kat and 1ig KKM. Agv arotehouvtal and 3td¢popa TUTOTIONUEVA
TuAuata onwg 6a doupe 6tL cupBaivel pe Tig KKM kat oute akoAouBouv pia
OUYKEKPLUEVN OVOWACTIKY Tuttortoinon onwg ta FCU. O kdBe kataokeua-
0T autou Tou TUrnou KM akoAouBel Tn dikr} Tou Turoroinon.

MNa va avagepduaocte kakltepa o’ autég Tig KM, Ba Tig anokaloulpe
oto BiBAo Hukevipikég KApatiotikég Movddeg kat yia ouvtopia 6a Tig
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vpdpoupe HKM. H eppdvior Toug ouvrbwg eival énwg Tou oXUATOq
8-15). 210 oxrjua autd BAEMoupe TV Kataokeur| Tou keAUgpouq piag HKM,
1o oroio elval and ndvel. Mpdketral yia pia akpPr) Kat mPooeyUEvn Kata-
OKeun, Onwg akpBwg eivat kat To kKEAUPog piag KKM.

ZxAua 8-15: HKM kAuatiotikni povdda, pe kEAUQOG dlauoppwiuévo onws twv KKM.

O KM, émnwg twv oxnudtwv (8-15) kat (8-16), ouvavtwvral oToug kata-
AGYOUG TWV KATAOKEUQOTWY € OVOUATieq TIOU TIOIKIAOUV Onwg «Kavaid-
Ta FCU», «Mikpe€qg Kevtpikég KApatiotikég Movadeg», «TKM yia Agpayw-
youg», «OpiZévtia Fan Coils», «KAlpatiotikég Movddeg Weudopo®r|Q» K.ATL.
| akOUN Kal UE KATIOLO EUMOPIKO GVOUA TOU KATAOKEUAOTY Xwpig va yivetal
avagopd av autég Tig Bewpel FCU 1§ KKM. H moikiAia Twv ovoudtwy pag
KAvel gavepr] TNV ENeWYN Hlag CUYKEKPLUEVNG KAl KOWVWG ArOJEKTNG OVO-
paoiag. H éANewn piag ovopaciag ywa va avagepduaocte ¢’ QUuTEG, ToOU
elval anapaitnm yia 11q avdaykeg tou BiRAiou, pag avdykaoe va Toug dw-
OOULE eLE(G KATTOLO KOG dvoua Kal, OTwG avapEPagle T(PONYOUNEVWG, TIQ
artokaAéoape Hukevtpikég KAlpatiotikég Movddeg (HKM).

Zxfpa 8-16: Alapopetikdg turto¢ HKM. O kataokeuaoTn§ ¢ T Xapaktnpilet wg
FCU.
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Yrnidpxouv OUwG apkeTEG mapalayeg otnv kataokeur] Twv HKM, mou
TOKIN\OUV amd KATAOKEUAOTY] 0 KATAOKEUAOTH. XT0 OxAUa (8-17) BAE-
noupe tnv HKM tou oxruatog (8-16) ue didgpopa npdcbeta eEaptriuata
pe Ta omnola propel autr) va eEomAlotel. To TMpwTo €EAPTNUA eival yia
oUvdeQN HEXPL TPLOV AEPAYWYWV KUKAIKNG SlaTtounig (oTabepwv i otipdh),
evw Ta endueva katd oelpd sivatl éva KIBWTLO yia piATpa aépa uPnAng and-
doong, Tdunep pUBUIONG TNG TAPOXNQ Kal éva KIBWTLO MENG yia Tn ouvde-
on agpaywywyv OTnV el0aywyr vorou agpa, av autod aratteltat.

Zxnua 8-17: Ta e&aptriuara ta orola urtopel va dextel n HKM tou oxrjuarog (8-16).

Mia avdioyn dudtagn HKM pe auth Twv oxnudtwv (8-16) kat (8-17),
aM\A AAN\OU KaTaoKeuaoTr, paivetal oto oxrua (8-18). Ek mpwtng dYewg
paivovral oxeddv (dleg, aAAd €xouv uia onuavtiky dlapopd: H povdada tou
oxnuatog (8-17) éxel Tov avelloTpa TG Unpootd, mou eival n ouvnong
TAKTIKY) TTou akoAouBeital ota peydha otolxeia, onwg autd Twv KKM, evd
n povada tou oxruatog (8-18) to €xel Tiow and To atoixeio, dnwg ouvnoi-
Cetal ota Kpd otoixeia twv FCU.

ZxAua 8-18: Ta e&aptrjuara
&vOG dAdou turtou HKM.
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H 8€on tou aveulotrpa oe oxgon e To atolxelo paivetal kabapd av
npoogEte Ta oxEdla (8-17) kau (8-18). Zto oxrjua (8-17) dlakpivovtal Ta Tre-
puyla Twv aveplotrpwy (dpa to atotxelo eival iow and autoulg), evw OTo
oxnfipa (8-18) BA€noupe Toug owArveg Tou aTolxelou Tou eival gTo prpo-
oTwvé pépog NG Hovadag (dpa o avepotipag eival miow and To ototxeio).

Zxrjua 8-19: To Aettoupyiko (e0wTePIKS) UEPOG Ltag HKM.

2T0 oxXnMa (8-19) BAEnoupe nwg mnepirou gaivetal pia HKM étav agal-
péooule To eEWTEPIKS TNG KEAUPOG. To KEAUPOG AUTAQ TNG HovAadag pai-
VETAL 0TO OoXAuUa (8-20). duoikd kal €dw uttdpxouv dlapopEq HETAEU TwV
Kataokeuaotwy, dev eival duvatd va €xouv OAolL TV (Bla eCwTEPIKNA KaTa-
OKeur). Ze mpwTtn ¢don (owg To oxrjua (8-19) va oag Bupilel Tnv kataokeun
evog FCU, dnwg eEdM\ou Ba prnopoloate va dlATIOTWOETE AV CUYKPIVETE
Ta oxrjuata (8-5) kat (8-19). Alakpivoupe Slwg éva oToLxelo e 6 oelpEg (oe
dldtaén avtippong). ZTowxela pe 6 oelpég ouvavtdpe otig KKM ald oudé-
note otig TKM. MotdZet dnAadr n HKM twv oxnudtwv (8-19) kat (8-20) oav
éva FCU e atolxeio kataokeuaopeévo onwg Ta ototxeia twv KKM.
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Zxnpa 8-20: H HKM tou oxrjuatog (8-19) uéoa oto kKEAUPOG tnG. 2T0 miow UEPOG
dlakpivetal To PIATPO ToU agpa.

Ot HKM kataokeuaoTikd dlagépouv and ta FCU kupilwg oto dtL pymo-
poUV va ouvd€ovTal Pe agpaywyouq Kal eival KatdANAeg yia va KAuaTi-
Couv pia meploxn 1 mMoAAoUg HiIkpoUg Xwpoug (drwg ot KKM), avti yia éva
Kal HovadIkd XWpo.

Tn nébodo auupwva pe Tnv oroia ouvrbwg cuvdéovtal ot HKM tn BAE-
TIoupe 0To oXrpa (8-16), érou dlakpivetal pia HKM, ToroBetnuévn péoa oe
Yeudopo®r). MNpoceETte Tov TPOTO TIoU avappoPpd agpa and To Xwpo. du-
OlKd 1 ToroBétnon oe Yeudopon eival évag arnd Toug TPAOTIoUG TOTIOBETN-
ong. Mia HKM propel va TorobetnBel e omolovdrjriote AANO TPOTO (TL.X. el
Pavig, KaTakdpUPn OToV ToiXo, HEaa ae PnxavooTtdolo onwg ot KKM kAr.).

Zxrjua 8-21: HKM tortoBetnuévn péoa oe Yeudopopr), OUVOESEUEVT LUE AEPAYWYOUG.
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Ot HKM xpnotuortololvtal Kupiwg og mepmTtwoelg mou eival SUokoAo
va epapuootel éva peydlo kevtplkd dKTuo agpaywywv kat avti yU' autd
untdpxouv TIOAAA UIkpd Torikd diktua. TE€tola meplmtwon PAEMOULE TL.X.
oT0 OXNHa (8-22). Mepovwpéveg propel va Tiq ouvavtrjooupe dtav EXOUle
va KAVOUUE He €va TIOAU KPS B{KTUO (TL.X. He Wia HovoKaTOoLK(a).

ZxApa 8-22: K\uatioudg ktipiou pe ave&dptnta torkd diktua.

H duvatdtnta mpoodnkng Twv dgpaywywv Kal N KATAOKEUAOTIKY] dla-
MOPPWON TOU OTOLXE(OU TOUG eival TA XAPAKTNPELOTIKA TIOU TIG KAvVeL va
potdlouv ue Ta Bapld kat TePMAOKA CUYKPOTAUATA TIOU TA ArtokahoUpe
KKM evw katd ta Aotrnd potdlouv neploodtepo e ta FCU.

Ot HKM dgv €xouv amokAELOTIKA TN Lopr TNV omola eidape péxpt Twpa
Kal propel va untdpxouv kal oe AAAeg mapalhayég ol omoleq emiong Ba
npénel va xapaktnplotolv wg HKM. MNa rapddetypa avapépoupe to oU-
oTnua Tou oxrjuarog (8-23). H KM mou BAEnoupe miepléxel Ta mdvra péoa
oe €va kat povadikd mepiBAnua (oupreotr), eEATULOTH, CUMMUKVWTT) Kal
propel va eEunmpeTtroel €va KPS olknpa 1) éva Xwpo.
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Zxfipa 8-23: AMog tUrnog HKM, rou nepléxet 0to KEAUPOG TNG KAl TO YUKTIKO
OUYKPOTNUA.

Mahadtepa n xprion HKM dev rfitav oAU diadedopgvn, aAd otadla-
Kd yivetal Ao Kal peyaAuTepn, 1Biwg Adyw TNG au&avouevng Xpriong Twv
«QMOKEVIPWUEVWY>» CUaTNUATwyY (decentralized systems). Autd cuvriBwg
arodidovral ota EAANVIKA e ToV Op0 «NUIKEVTPLIKA». Ta cuoTtiuata autd,
ota ornola Ba avapepBoupe Kal 0To eMOpEVO kePpAAalo, aroteAouvTal and
dU0 TOUAAxLoTOV aveEAPTNTA PETAEU TOUG UIKPA KALLATIOTIKA GUYKPOTH-
MaTa TIoU TO KaBéva KaAUTTTeL pia eploxn Tou Ktipiou. 2’ autd ouvavtdpe
oAU ouxvd Tig HKM.

8-8. Kevrpikég KAiuarioTikég Movadeg (KKM R AHU)

Ma ouvtopia ol KEVTPIKEG KAUATIOTIKEG HoVADES YpApovTal UE TA apXIKA
KKM. Zuxvd 6a TIG OUVAVTAOETE Kal e Tn ouvtopoypagia AHU, ané ta
apXkd Tou avtioTorxou ayyAhikou épou Air Handling Units Tou katd A€En
petappdletal «Movadeg EneEepyaoiag Aépax». Ze avtiBeon pe 6,TL GUVERN
pe Ta FCU, 0’ autéq €xel emkpatroel 0 eAANVIkog 6pog KKM. ArnoteAouv
peydAa kal TIOANEG popég mepimhoka ouykpotruata. Kataokeudlovtal
and dideopa TUTOTIOINUEVA TUAUATA TIOU cuvappoAoyouvtal KatdAAnAa
MeTAEU Toug. Zxeddv Katd kavova auvdgovtal e éva keviplkd SikTuo ag-
PAYWYWV TO OToi0 SLavEUEL TOV AgPa OTOUG KAATI(OPEVOUG XWPOUG,.
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O1 evaM\dkTeg BepudtnTag 1y otoixeia Twv KKM, rou eival kat ta kupté-
Tepa eEapTHATA TOUG (OMwg yia kdBe KM, aox€Twg peyEooug), eivat moAu
SLaPOPETIKA KATAOKEUATUEVOL AV TOUG ouyKpivoupe e autouqg Twv FCU.
Av Kal eK TPWTNG dYewg To otoixelo piag KKM potdlel KATaoKEUAOTIKA (e
auté evog FCU kat gaivetal oav va urdpxet dlagopd pévo oto péyebog,
ev ToUTOLG UTTAPXOUV Kal AAeG SLaPOPEG, oL KUPLOTEPEG aTd TIG OToIeg
Bpiokovtal oToug CUNEKTEG kal 0TO oUCTNUA POTG TToU elval avTipPon.

Zxnpa 8-24: Ta ndveA twv KKM (a) n poper twv riaveA (B) O tpdrnog Evwong Toug
oTIG YwVIEG.

O1 KKM egival .oxupd BeplopovwEVeS KATAOKEUES, oe avTiBeon ue ta
FCU mou oxeddv katd kavova sival xwpig Beppopdvwon. MNa va enreuxdel
auTd, anotehouvtal and rdvel énwg autd rou BAENeTe aTo oXAUaA (8-240).
Ta mdve eival ouvriBwg kataokeuaouéva and dUo Aertd UANa Aauapi-
vag, orou avdueod toug €xel mapeBANBel €éva KatdAANAo BepUOPOVWTIKO
UAIKG, dnwg eival n dloykwuévn tohuoupeddvn (sivat uAiké Tou kalyetal
ToAU dUokoAa). H Beppopdvwon eivat anapaitnm otig KKM, emneldr Tomo-
Betouvtal oe un KAHATI(OUEVOUG XWPOoUG (akdUN Kal Avw o€ TAPATOEeS
Tou BAA\ovTal ouvexwg ard Tov NA0) Kal katd ouvernela, AOyw Tou peye-
Boug Toug, Xwplig TNV Loxupr| Beppopdvwon Ba napouaialav peydieg anw-
Aeleg. Eniong n kataokeun Toug eivatl TIOAU erpeAnuévn xwpiq dlapuyEg
agpa. 210 oxXAua (8-24) PAEMETE TNV KATAOKEUT] TWV TIAVEN Kal €vav arnod
TOUG TPOTIOUG TTOU YiveTal n évwor Toug OTIG YWVIEG.
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Zxiua 8-25: Mikpr) KKM, eEwteptkii eugavion.

O 6pog KKM kahurttel pia TepdoTia YKAUA KATaokeuwy, amnd oAU Ji-
KPEQ MEXPL EVTUTIWOLOKA HEYAAEG. 2TO OXNMa (8-25) BAEMOUNE Kia pikpn
KKM kat oto oxnua (8-26) BAEnoupe pav dAAn pikpry KM dnwg ¢gaivetat
6étav avoiEoupe Ta KAMAkKLa TNG.

ZxAua 8-26: Mikpry KKM, ue avolktd ta kandkia tng.

2Ta oxruata (8-27) kat (8-28), €éxoupe pia oAU KaBapr) ECWTEPLKY] Aro-
Yn dUo peoaiou peyéboug KKM, érou propeite va Eexwplioete Ta didpopa
TuApata and ta omoia arotelouvral. H povdda mou gaivetal oto oxiua
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(8-27) ovopdZetal povdda nmoAamAwy {wvwv. ‘Exel dUo otolxeia otnv €o-
36 TG (éva yla tnv kABe Cwvn) Kat To k&Be aTolxelo eAfyxetal amnd to dikd
Tou oU0TNUA AUTOMATIOMOU.

5 8 6 7 3 2

ZxApa 8-27: Meoaiou ueyéboug KKM, moAMarAwv {wvwyv. 1 .0Epwv OKEAETOG,
2:0epuouovwuéva kandkia, 3: Ztowxela (duo, To kabéva ue dikr Tou EE0d0 agpay),
4: Ot €Eodot Tou aépa, 5: Eloaywyn aépa, 6:2nueio arnoxEreuons CUUMUKVWUATWY,
7: Aveulotnpag, 8: Yypavtripag Ue UypoOUANEKTN.

2T0 oXAua (8-28) paivetal kAl 0 TPATOG TIoU ToTtoBeTETAl §vag TAAKOEL-
On¢ e€olkovounTmg evépyelag péoa oe pia KKM.

EPQTHZH: Mpoomnadriote va okepteite 010 OXrUa (8-28) WG kateuBUve-
Tal o aépag. Mowog eivat o pdhog Twv aveploTrpwy oTig BEoelg (5) Kal

(7);
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6 6 3 7 2

Zxpa 8-28: Meoalou ueyéboug KKM, ue eEotkovountr evépyetag. 1:dépwv okeAe-

166, 2:0¢gpuouovwuéva kardkia, 3: EEoikovountrig evépyelag, 4: H ermotpopr) Tou

aépa, 5: Aveutotripag npooaywyrig, 6: WUkTikd kat Bepuavtiko otolxeia, 7: Aveul-
oTrPAS ArtopPPIMTOUEVOU AgPa.

2T0 oXAua (8-29) BAEMOUNE TN AEMTOUEPELA KATAOKEUNG TOU TAUTEP

pUBJLIONG TNG TTAPOXNG TOU aépa EMIOTPOPNG KABWG KAl TOU CUCTHATOG
TAvuong TWV IHAVTWY TOU aveplotripa.

ZxAHa 8-29: To TAUItep ToU VWIToU agpa Kat To oUoTNUA TAVUONG TWV (UAVTWV.

2{youpaq, akéun dev prnopelte va kaTaAdBeTe apkeTd npdyuata BAEMO-
vtag pa KKM pe avolktd ta kamndkia Tng. TNV E0WTEPLKY KATAOKEUT| TWV
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KKM 6a avagpepBolpe apydtepa oto napdv Kepdlalo, ondTte Ol EIKOVEG
nou delxvouv to ecwteplkd KKM Ba apxicouv va oag yivovtal neploodte-
0O KATavonTEg.

Mivakag diktpa aépa

eNEyxou plenum

Hxomrayi{da

N

Kandkia Mévaon

Stoukeia \
Taunep /

Taunep
akpiBeiag

napoxn
P XWQ/ Kivnmpag

/ Avepiotriipag
AvTIKpaSaoukd

Evwoelg avepoTipa
M\aiolo TUNHATWY

diktpa
agpa

Zxrpa 8-30: Meoaiou ueyéBoug KKM e 18Ika TAUeP yia tnv akplBry pubuion e
noodtnrag Tou agopa.

210 oxnua (8-30) BAEroupe pia peoaiou peyéboug KKM, KatdAANnAn yia
ToV AKPIPr EAEYXO TWV CUVONKWV TOU KAlLaTI(OUEVOU aépa, og [ia oAU
napaotatiky ddtagn. H ev Adyw KKM €xel Tnv 1didtnta, Héow Twv e1dL-
KWV TAPTEP TIoU BAETIOUPE OTO OXAA KAl TOU KATAAANAOU OUCTAUATOG
TNAEXELPLOMOU, va LETPAEL e akpiBela Kal va pubuilel Tnv oodTnTa TOU
eloepxOEVOU agpa.
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ZxApa 8-31: MeydAn KKM
Ot KKM TOMEG pOpPEG €XOUV EVTUTIWOLAKA HeYAAEG dlaotdoelg. Tétoleg

dlwpopeg Hovddeg BAENoune ota oxnuata (8-31), (8-32) kat (8-33) mou
pogpyovtal anod TPeLg dAPOPETIKOUG KATAOKEUATTEG.

Zxua 8-32: AMog tUnog ueyding KKM
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Ta pé€pn amnd ta omnoia artoteAelral pia KKM, miou ta BAénete ota oxn-
pata and To (8-25) péxpl kal To (8-33), eival €va BEla apKeTd EKTETAUEVO
Kat 6a To avartu&oupe og enmduevn IAPAYPAPO TOU TAPOVTOG Kepalaiou,
oto ornoio 6a aoxoAnBoupe ArokKAELIOTIKA e TO kABe TuAua amd to omnolo
artoteleital pia KKM. '’ auté dev Ba enektaboupe edw MePIOCOTEPO OE
6,TL apopd TNV Kataokeur kat Tov Tpdro Aettoupyiag twv KKM.

Zxfua 8-33: MeydAn KKM, eAANVIKIIG KATAOKEUTS.

8-9. O e&omAioudg piag KM
Mia KM, yia va eivat mA\ipng, apkel va mepthapBavel TOUAdxIoTov Ta €ENg
eEaptruara:
® 'Eva gtolxeio eval\ayng Bgppdtntag
* ‘Evav avepotipa
® Ta ¢iAtpa kabaplopol Tou agpa and Tn oKovn

® ‘Opyava autopatiopou
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2xedov katd kavdva Ta FCU kat ot meplocdtepeq HKM dlabétouv pdvo
Tov mapandvw eEomAoNd Tou elval o eAdxloTog duvatdg Tou propel va
€xel pia KM yia va emuteAéoel Tnv anooToAn mng.

Ektdg and ta napandvw, ouxva ouvavtdpe, 1diwg otig HKM kat erumig-
ov eE0TALOUO, TToU cuvnBgatepa eival o e&ng:

® Av ot KM kdvouv kal eloaywyr] vorou agpa, anarreitat kat €va 1d-
Mrep yia I pubuion g napoxnig Tou vwrou agpa.

® Av ektdg amnd tn Bepuokpacia, pubuiCouv To KaAoKaipL KAl TN OXETIKN
uypaoia, 1éte €xouv aveEdptnTo BepuavTikd oTolxeio (yia avabép-
pavon).

® Mnopel va umdpyel kal uypavtrneag yia tn pubuon g OXETIKNG
uypaoiag To Xelpwva.

MoAovdt uropel kat ot KKM va nepihapBdvouv poévo ta napandvw Ba-
OKdA TUpaTa, ouvnbwg, onwg eidape, elval mepiMAoKa CUYKPOTAATA TIOU
dlaB€Touv oAU TieplocdTepo eEomMAloUd. ZTa oxnuata (8-26), (8-27), (8-
28) kal (8-30) eidape téooeplg KKM pe avolktd Ta kamdkia Toug Kat arnd
autéq yivetal avtiAnmtd 1o iéoo akdun o meplmAokn urnopel va eivat n
€0WTEPIKA doUN TOUG.

1. TUUA QVEULOTPA TIPOCAYWYNG

2. Tuua otolxelwv pe piktpo agpa

3. Tuua otolxeiwv pe piktpo agpa
kat Uypavon

4. Tuqa KIBWTIWV KiENG aépa

ZxAua 8-34: KAatotikeég povddeg opt{dvtiou TUrou oe ouufoAikn oxediaon.

210 oxnua (8-34), BAénete KKM oe cupBoAikr] didta&n. Mdévo amd té-
Tola OXNUaTa, OTIC eydAeg kal iepinmAokeg KKM Ba prnopouoape va kata-
AdBoupe T mepimou oupBaivel. Ot povddeg auteég ovopdZovtal oplidvTiou
TUTIOU.
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1. TUAUA aveloT)pa MPOCaAYWYNG 5. Tuua avdktnong Bepudtntag
2. TuAua ototxelwv pe eiATtpo agpa 6. Turua nyonayidag

3. TuAua ototxelwv pe iATpo agpa kat Uypavan 7. TUAMQ QveLOTHPA ETILOTPOPNAG
4. TuAua duthou KiBwtiou WiENG

Zxfpa 8-35: Aiwpopes KAuaTioTiKEG Lovdadeg o€ oupBoAkn oxediaon.

Ot oupBoAiopol dev eival dAol ot dlol oe GAOUG TOUG KATAOKEUAOTEG.
270 oxfua (8-35) BAEnoupe povAadeq oplidvTiou TUTOU, 0 OUMPBOALKY OxXe-
diaon, pe Ta oUuBoAa mou xpnotgorolei AAog kataokeuaotng. Ta oUu-
BoAa dw eivat Atydtepo avaAuTikd aAld elval Tiio eUkoAo va oxedlaotouyv.
‘Evag yevikd anodektdg ouUBOALouSS eival Ot pe To oUpBolo (+) ouupo-
ACoupue To BepuavTIKO OTOLXE(D, HE TO (-) TO YUKTIKG, €V N TAUTOXOOVN
napouaoia kat Twv dUo cuuBOAwy urtodnAwvel 6Tl To Blo oTolxeio xpnotuo-
noleltat dAAAoTe yla YPUEN kat AA\oTe yla 6épuavon.

Ta Tpruata ou ouykpotoUv pia KKM, Ta onola kat 6a eEnyriooupe o
ouvéxela, eival kupiwg Ta e&ng:

® >Toixeia yia B€ppavon 1) YUen Tou agpa.

® 3TAYOVOOUANEKTING

e Tunua Uypavong Tou aépa (ue atud 1 Yekaoud)

e Taumep autéuata f xelpokivnta yia ) pubuion g pong
® KIBWTIO MIENG vwrtoU aépa - aépa avakukhopopiag

® Ta piktpa kabaplopou Tou agpa and Tn okdvn

® KiBwTto pe piktpa oe péAo

® SaKKOPIATPA

® 'Evag TOUANAXLOTOV LoXUPOG PUYOKEVTPIKOG AVEULOTHPAG
® HAeKTPIKEG avTIOTAOELG Yia avaBEépavon Tou agpa

® Kiwtio anéoBeong BopuBou (nxormayida)

® Tunua eEolkovéunong evépyelag
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® KiBwtio aépa mapdkapymg

® Tunua SlaxwplopoU MOAANMAWY {wVwV

e Kevd KIBwTLa (MePLO0dTEPO YVWOTA wg plenum)
® Opyava autopartiopou

2Tn ouvéxela, 6a avapepBouue oe OAa ta emi p€poug Turuata and ta
ortola propel va anoteAeltal pia KM. Aev 6a avapepboupe duwg Kkat ota ép-
yava autopaTiopoy, yia Ta omnola untdpxel Wiaitepo kepdAato tou PiRAiou.

{ m @
0o g -
XY g il ' X < ﬂiﬂ
v

af=

ZxAMa 8-36: KAuatioTikég uovddes, oe dLdpopes KAQOIKEG dlatd&elg ue dAo turo
ouuBoAknG oxediaong. Ot ouuBoAiouol ou xpnaotuortotouvrat eivat autoi mou
paivovrat oto oxrua (8-37).

8-10. O1 oupBoAiopoi Twv TuNuUaTwWY piag KM

210 OoXAHa (8-37) avapEPOUNE AMAOTIOINUEVOUG CUMBOALOMOUG TIOU UTtO-
pouv va xpnotuomnoimndoulv OTIG aoKroelg Tou Ba kdvete. Eival dpwg mpo-
pavég OTL Ta oUuBOAa Tou oxruatog (8-37) dev elval Tumomomnuéva kat Tt
0 KABe KATAOKEUAOTNG XPNOLUoToLel TOUG SIKOUG TOU CUUBOALOMOUG.
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ZxAua 8-37: ZuuPoiiouol Tunudrwv KKM.
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Eru\éxOnkav Adyw tng anAdmrtdg toug, alAd, av oag eEunnpeTtolv Ka-
AUtepa ot gupBolopol kdmolou AAAOU KATAOKEUAODTY] , MIMOPEITE va TOUG
XPNOIOTOIOETE.

8-11. Ta kupidtepa e&aprriuara Tng KM

21 ouvéxela Ba avarrti&oupe ta kKupdTepa eEapTrata ta onoia 6a ou-
vavtroete péoa oe pia KKM. Ta eEaptrjuata autd Bpiokovtal Tonobetnue-
va ota didgopa Turiuara g KKM. To Kupldtepo ¢ualkd amnd autd Kat To
A€oV TepinmAoko elval To otolxelo. Oa unopoucape va ouue OTL oxeddv
otdnrnote undpxel otnv KKM eivat yla va Aettoupyrioel 1o otolxeio katd
Tov TPOTIO TTIoU BEAOULIE.

(1) To oToIXEIO

To otouixeio avarmtuxbnke oTo KEPAAALO 7 KAl OTIG EQYACTNPELOKESG AOKY)-
oelg 16 kat 17.'Edw dev €xoupe Timote AAO va nMpooB€ooupe. 210 TUHA
Twv otolxelwv, av anatreital, TomobeTelTal KAl 0 OTAYOVOOUANEKTING. To
Katd 1éco xpeldletal o otayovooUAEKTNG e€aptdtal and Tnv Tiur Tou
SHF kat and v taxutnta tou agpa. Zuvrbwg dev xpeldletal yia taxutnTta
aépa pkpdtepn and 2,5m/s. 310 oxripa (8-38) BAEmoupe To oToLXE(o Kal
auéowq PeTA amnd autd éva oTayoVOOUAAEKTN.

Zxnpa 8-38: To turjua twv otoeiwv uiag KKM.
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(2) O avepioTipag

‘Evag tUnog aveulotrpa FCU @aivetal oto oxrjua (8-39A) kat €vag TUnog
aveplompa HKM oto oxrjua (8-39B).

Evdlapépov mapouoidlouv ol aveulompeg twv KKM. Tétolou tumou
aveploTtrpeq BAENoupe oTto oxrjua (8-40). 2to (A) BAEMoune avepoTrpa
XauNANg mieong kat ato (B) avepotripa uynAng rnieong. H dtagopd toug
elval otov Tpdmo nou eival dlapopPwpeEva Ta repuyla TG MTEPWTAS TOUG.

(A) (B)
Ixrjua 8-39: Turot aveutotipwy (A) FCU kat (B) HKM.

2710 oxnua (8-41), BA€noupe TNV TITEPWTH €VOG QVEULOTHPA UYNARG Tti-
€0NgG. Zuykpivovtag To oxrjua (8-40A) ue To (8-41), eival eUKoAO va avTtiAn-
pOouUpe TN dlapopd Kal va avayvwpiooupe apEows av TIPOKELTAL YIA QVELL-
omPa UYPNANG N XaunAng riieong.

Ixrjua 8-40: Aveutotripeg KKM (A) xaunhng riieong (B) YYnAng rigong.
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H Aertoupyia evég aveptlotripa Bpioketal and ta dlAypAuUATa HE TIG
XOPOAKINPLOTIKEG TOUG KAMUAeg Aettoupyiag. Tétolo didypappa BAEMou-
He oTo oxrjua (8-42) mou avapepeTal 0’ €vav aveplotipa uPnAng mieong.
‘Otav napayyélvoupe pia KKM, divoupe Tnv oAikr TiTwon mieong Tou SIKTU-
OU TWV AEPAYWYWV (avapepbrikaue otov TPATo UTIoAOYIOUOoU OTO Kepd-
Aawo 4) Kabwg Kat Tnv ermbuunTr) apoxr Tou agpa. O KATAOKEUAOTNAG TNG
KKM Ba mpooB€oel otnv TTwon mieong Twv agpaywywy TNy TTwon Héoa
otnv KKM kat 8a Bpel T 0uVOANIKY] 0AIKA TIT®WOM TIEONG TIOU TIPETIEL VA Ka-
AUrttel o aveulotrpag. Bdoel autng kat Tng embuunTtig napoxng agpa 6a
EMUAEEEL TOV QVEULOTHPA.

IxApa 8-41: [Mtepwtr) aveutotripa uynAinig ricong.

E? MAPAAEIFMA

To diktud pag €xel mapoxr agépa 1120 L/s kat n oAkr rrtwon riieong eivat 0,54
kPa. O kataokeuaotr|q urtoAdytoe 6Tt 1 dikr} Tou KKM Ba €xel rrtwon Tiieong
0,11 kPa, dnAadr| ouvoAikd 0,54+0,11 = 0,65 kPa. Anté to oxrjpa (8-42) BAE-
roupe OTL oL dUo eubeieq ouvavtwvTal PETAEU Twv KauUAWv 2000 kat 2400
otpopwv. Apa Ba Tpénel 0 aveuloTrpag va Asttoupynoel otig 2200 oTpo-
@&q. Ertiong Bplokoupe 611 0 B6puBog Ba eival 80 dba kal n arnoppoPoUlEeVN
loxuq Ba eivat 1 kW (o kivnpag Ba nipérel va eival peyakitepng oxuog). O
Babuoég anédoong Tou aveulotipa Ba eival 72% (IKavoromnTikog).
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Zxua 8-42: XapaKTnploTIKEG KAUMTUAEG aveuLoTipa.

210 oxfua (8-43) BAénoupe dUo dlatdelg KivnTrpa aveuloTrpa. Autd
rou Ba mpérel va roupe kat va Toviooupe eival Ot pia pehét pe tinote dev
priopel va eAéy&el Tn uon. ‘Etot, petd ) Aettoupyia g eykatdotaong,
elval oAU ouvnBiopévo va xpelddetal va pelwbouv 1§ va au&nbouv ol atpo-
(&G TOU QVEULIOTAPA YLa va eTTUXOUE TNV emBUUNTY TIapoxr aépa (auth
rou Adpape unoyn pag otn HeAETN).
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Zxnpa 8-43: Alatd&els aveulotipa-Kwvntipa.

Av Bé\oupe peiwon oTtpowy, Ta npdyuata elval oxeTikd anAd. ANA-
Coupe TIG TPOXaAEG Kal TeEAewwaoape. Av Spwg BENouue augnon, propel va
MN pag enapkel n 1oxdg Tou NAEKTPOKLYNTHPA, eMeldn n loxug eival avdlo-
yn Tou KUBouU Twv otpowv. ' autd, étav napayyEAlvouple pia KKM, kahod
eival va mpodlaypdgouple GTL 0 NAEKTPOKIVNTAPAG Ba €xel enapkn LoxU yla
aug&non péxpl kat 25% Twv otpoPwv. H 1oxug nou anatteiral petaBdAietal
e Tov KUBOo Twv aTpoduwv, dnAadn loxuetl:

3
N
Py =P, x{—} (8-1)
Ny
‘Orou:

Py = H 10x0g pe oTpogEg ny
P> = H10XUG He OTPOPEG N,

Eﬁ? NMAPAAEITMA

O aveulopag piag KKM Aertoupyel otig 1600 RPM kat o Kivntrjpag arop-
pod LoxU 1,2 kW. Xpelalduaote va augrjooupe TIg oTpo®Eg Tou otig 2000
RPM. Na uroAoylotel n) véa anoppo@oupevn LoxUg.

Bdoel Tng ox€ong (8-1) €xoupe:

3
2000
Py=12x =1,2x1,25% = 2,35 kW
1600

Me d\\a AdyLa, pa al&non Twv oTpopwv Katd 25% cuvendyetal SImAa-
Olaopd TG 1oXUOG TOU NAEKTPOKIVNTHPA eneldn] 1,25° = 1,95.
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(3) Ta @iATpa Tou aépa

O1 nmowdmteg Twv PiATpwv Tou agpa kabopifovral and dUo eupwrnaikd
npdtuna, To EN 779 yia ta anAd ¢iAtpa kat to EN 1822 yia ta ¢iAtpa oAU
MeYAANG kavdéTnTag PINTpapiouatog ta onoia ovopdlovtal amoAuta Qik-
Tpa. ZToVv Tivaka (8-1) BAénoupe TAPACTATIKA TIG TOIOTNTEG TWV PIATPWV
Kal Tig podlaypagég Toug. Ot katnyopieg apxiCouv amd 1o 1 kal pidvouv
péxpl To 17. Ooo peyalwvel 0 apBudg 1600 PEYOAWVEL KAl N IKaveTnTa
Tou piAtpou va kabapilel Tov aépa.

Ektdg and tov apBud, undpxel kat éva ypdpuua. Autd €xel va KAvel e
TO £(dog oTo ormolo evtdooeTal To kGBe PiATpo. Maladtepa xpnotomnoLei-
TO MOVO 0 UPBOALOUOG EU, aAAd o aptBudg ritav o idlog. AnAadn av oe pia
naAaid KKM doupe va avagépetatl Ot Ta QiATpa Ba eival katnyopiag EU4,
To6TE Ba napayyeiloupe Qidtpa katnyopiag G4. Ta €idn ota onoia dlakpi-
vovTal ol katnyopieg Twv QiATpwy eival T€aoeplq Pe avriotolxa ypduuata
Ta G, F yia ta anAd ¢iktpa kat ta H, U yia ta andéiuta ¢iktpa dnwg eEAN-
Aou BAE€roupe Kal atov Tivaka (8-1). Zuykekpléva:

Mivakag (8-1): O1 KaTnyopieg Twv QiIATpWV

EN 779 Class EN 1822 Class
Gl | Am <65 E% @ 0.3 um
G2 | 65<Am <80 =g
>
80 < Am < 90 =98
= 99.99
90 < Am
> 99.997
ES 40 < Em < 60
= 99.999
60 < Em < 80 —
E%@0.12 um
80 < Em < 90 U15 | = 99.995
90 <Em <95 uie = 99.99995
95 < Em Uiz = 99.999995
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® To G elvat yla ta xovrpd ¢iktpa (coarse filters) katnyoplwv and G1 pexpt
G4.

e To F eival yia Ta Aenrtd ¢idtpa (fine filters). O katnyoplieg Toug eival and
F5 uéxpt F9.

e To H eival yia Ta anmdéAuta ¢iktpa 1ou xapaktnpiovrar wg HEPA (High
Efficiency Particulate Air), katnyoptwv H10 puéxpt H14.

e To U eival yia Ta anméAuta ¢iltpa nou xapaktmpifovrat wg ULPA (Ultra
Low Penetration Air), katmyoptwv U15 péxpt U17.

O Tpdrog mou petpdral n kavéTnTa PINTPapiopatdg Toug dlapEpeL
yla To KdBe €idog Tou PiAtpou. Ta giAtpa G peTrplolvTal [ie TO TIOCOOTO
NG okdvNng Tou kpatdve, To onolo cupBoAileTal pe Am kat ovopddeTtal ou-
yKpdaTtnon (arrestance). M.x. To G2 xapaktnpiletal dt11 cuykpatei 65-80%
NG okdvng, dnAadr| 65 < Am < 80%, Onwg paivetal otov mivaka (8-1).

Mdavw and v katnyopia G4, To Am dev elval AoV TO KATAAMNAO Hé-
YeB0Q yla va anodwaoel TNV IKavotnta GINTPAPIOPATOG KAl Xpnalomoleital
éva dA\o P€yebog, iou ovopddetal armdédoon (efficiency) kat cupBoAileTat
pe To Em. To Em eivat dUokolo va mieptypdyoupe Tt akplBwg eivat, aA\d
dleukplviCoupe OTL dev €xel OXEOMN E TO TIOCOOTO TWV CUYKPATOUUEVWV
owpaTdiwy (rou eival apketd mio ndvw arnd 1o 90% g katnyopiag G4)

G3/30 Pa G2 /303 Pa G4 /42 Pa
Viax = 2,5 m/s Vinax = 1,5 m/s Viax = 1,6 m/s
F7 /50 Pa F9 /75 Pa H13/250 Pa
Vinax = 2,5 m/s Vinax = 3,2 m/s Viax =1.5m/s

Ixrjua 8-44: Aidpopa idn piAtpwv.
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Ta améAuta ¢iAtpa petplolvtal e AAAO TPOTO Kal Xapaktnpeifovral
ard tnv KavotnTda Toug va KPATAVE [IKPOOKOTIIKOUG KOKKOUG OKOvNG, au-
oTNPd KaBopLopEvnNg JIAUETPOU. ZUYKEKPLEVA:

® dlapétpou 0,3 um ta ¢iAtpa H ) piktpa HEPA
e dlauétpou 0,12 um ta eidtpa U 1 eidtpa ULPA

Mpdketral yla pia eEalpetikr) kavoTNTa GIATPAPIONATOG AV OKEPTEITE
6t 1 um = 1/1.000 mm. .. and tov nivaka (8-1) Bplokouue dtL ta piktpa
H11, kpatdve 10 98% Twv cwpatidiwv dauétpou 0,3 um.

210 OoXAMa (8-44) BAELMOUNE TN HOPPY DlaPpOpwV PIATPpwWY, TNV TITWON
nieong p€ow autwv Kal TIG§ emTpendueveg Taxutnteg Tou aépa. ‘Ooo au-
Edvetal n kamyoplia, énwg BAEMOUE, 1 TITWON Tiieong dlapPKWG aveRaivel.
21ig KKM, dtav n npodiaypadr] dev MPOoRAENEL KATL KAAUTEPO, CUVHBWG
xpnowuoroleitat piAtpo oe pdlo énwg autd Tou oxAuatog (8-44), katnyo-
piag G3 1) G4, pe anodekTr) Taxutnta pexpt 1,5 m/s. H ikavétnta ptpapi-
ouatog Twv PiATpwy oe polo cuvriBwg dev unepBaivel v katnyopia G4.

Ixrjua 8-45: ®iAtpo KKM, ue erutpenduevn taxutnta aépa 1,5 m/s kat UETWITKN
oto ototxeio 2,5 m/s. Me t poppr autr au&dvetat n ouvoAlkr erpdvela Tou Pil-
TOOU, OTTOTE UEIWVETAL KAl I KABETN oUVIOTWOA NG TaxUtnTag navw oto PIATeo.

O kataokeuaotig Tng KKM, avdhoya ue to €idog Tou UAikoU INTpapi-
opatog nou Ba TornoBetroel, Ba pénel va kabopioel kat Tn poper} TwV PiN-
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TPWV WOTE N TaxUTNTA va Pnv unepaivel Tig erutpendpeveg Tipég. Otav
N MeTWTIKY Taxutnta elval peyaAltepn (mou ouvriowg sivat), epapudletal
Jldtagn onwg autr Tou oxAuatog (8-45) yia va au&nbel n empdvela Tou
@iktpou. Mpémel va loxvel n oxgon:
Va - Qa / Af < Vmax (8'2)

‘Ornou:

V, = H taxytnta tou aépa dia p€gou tou Ppiktpou

Q, = H napoxn Tou aépa

A; = H erupdvela Tou giAtpou

Vimax = H Héylotn erutpendpevn taxUtnta tou agépa dla PETou Tou PiA-
gyelell)

Ixrjua 8-46: ZakopiATpa 1 pocket filters.

270 oxHa (8-46) BAEmoupe €va ANo eidog piktpou, To oroio ovopdde-
TaL gakOPIATPO (arddoom ota eAAnvikd Tou dpou Ttou eival pocket filters =
¢i\tpa oe oxja TOEMNG), TOMOOETNEVO LEoA OTO AVTIOTOLXO TUN LA Wiag
KKM. Ta ¢iktpa autd ouvnbwg eival and G4 péxpl F9 kat n erutpendpevn
METWTIKA TaxUTnta Tou agpa eival, avaloya pe To €00 Tou UAIKOU, amnd
2,5 uéxpt 3,2 m/s.

Ta ouvron peyedn eiktpwy rou xpnotorololvtal otig KM eivat:

e >11g TKM, yia v npootaocia Tou ototxeliou: G2
e [la TNV pooTacia Twv eE0IKOVOUNTWY evépyelag: G3

® 3Ta pnxavriuata KAUAtiopoU KAelotoU KUKAWUATOG, Ta oroia 6a
doupe napakdtw: G4

e >11q KKM, yia Tov kaBaplopd tou agpa Tou xwpou: F6 1 F7
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® 3T1iIc KM mou mipoopilovTal yla XWpoug Twv ouvbBwyv Xelpoupyeiwv,
edkWV epyaotnpiwv kArt.: H12 4 H13

Euvonto eival 6t1 n nowdtnta tou PiAtpou eival otnv Kpion Tou eAe-
™. Av vopiCel 6TL oL ouvenrkeg To emBANNOUY, Uropel va Tpodlaypdyel
avwTePN 1) KATWTEPEN TIOLOTNTA PIATPOU.

(4) Ta Taumep

Ta tdunep xpnotuorololvTal yia tn pUBJIon Tng nMapoxng Tou aépa. Eival
dlapdpwv eldwv, Xelpokivnta 1 nAektpokivnta 1} akdun kat TnAexelplloue-
va. 210 oxnua (8-47) BAEnoupe dld@opa €idn TETOLWY TAUTEP.

ZxAua 8-47: Aldpopa eidn tdurnep.

210 oxnua (8-48), BAénoupe €va AN eldog TAumnep TO orolo emTPEMEL
N pUBUIoN Tou aépa e peydAn akpiBela kat ouvnBwg eival TNAEXePLlOE-
vo. XpnaouoroleiTal oTIq eyKAaTaoTdaelg Orou anatreirat Heydain mpoooxr
oTtnV notdtnTa ToU eowTePLKoU agpa. To Tdumnep autd To idape Tornobetn-
pévo otnv KKM Tou oxruatog (8-30).

(5) H nxomayida

H roldtnta Tou agpa oTo XWPo €XEL OXE0M KAl [e TN otdbun tou Bopupou.
OL avepotipeg npokaAouv loxupo B0puBo kat autdg dev Ba MPEmneL va le-
Tagépetal oto Xwpo. Na v andofeon Tou Bopuou xpnaotiuorotolvtatl ot
nxornayideq. Té€toleg nxonayideq nou Tonobetouvtal péoa otnv KKM ¢ai-
VoVTal 0TO oA (8-49).



392 ErKATASTAZEIZ KAIMATIZMOY I

Zxua 8-48: Tdumep edikou Tunou. Ertpénet ) uEtpnon kat tn pubuton
NG MapPOox1q Tou agpa ue UeydAn akpiBeta.

Zxnpa 8-49: Hxornayideg o KKM.

Ounxornayideg, érwg autég Tou oxrHatog (8-49), arnotehouvtal and da-
XWPLOTIKA (splitters) kataokeuaouéva amd KATAANAO UAIKG amdofeong
Tou BopuRou, Tou €xouv Tdxog ouvrBwg ard 100-200 mm Kal PrKog ard
500 p€xpt 2000 mm. ToroBeTouvTal kKatd Tn dleUbuvaon Tng POrG TOU agpa.
To kevd avdueoa oe dUo dladoxikd dlaxwploTikd TolkiAel ouvrbwg arnd
50 péxpl 250 mm. ‘Oco peyaAltepo elval To TIdXog Kal To UAKOG TwV dlaxw-
PLOTIKWY Kal 600 pikpdTePN N andotaon Hetagu Toug, Téoo KakUTepn eival
n andéoBeam TOU 11X0U TIOU ETITUYXAVETAL.
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Zxjua 8-50: Hxorayideg agpaywywv

©06puBog duwg uropel va dnuioupyeital kat oe dAa onueia Tou dikTU-
oU 1§ akdun va unv urtdpxet dIaBECIOG XWPOQ YLa TNV KATAoKeUn peydlou
prAkoug KKM, omdte ol nxomayideq va pnv eival duvatd va torobetnOolv
p€oa otnv KKM. Tdéte n Auon elvat va tornoBetnBoulv otov aspaywyo. TE-
Tolou €idoug nyornayideq BAEMOUNE oTo oxAua (8-50). H (A) eival yia opbo-
YWVIKG agpaywyo evw ot (B) katn () yia KUKAIKO.

(6) O1 NAEKTPIKEG AVTIOTAOEIQ

2uvbwg, dtav undpxouv, xEnaolorololvtal yla Tnv avabgpuavon Tou
a€pa To KaAokaipl. Zxeddv kaTd kavova TiG TormobeTolv Jakpld and ta
onueia rmou dnuioupyeital uypaoia kat guxvd pdAlota ToroBeTouvTal Héoa
otov agpaywyod. ‘Eva ouvnbilopévo onpeio Tonobetnong eival otnv €£0d0
TOU QVEULOTHPA TIOU OTEAVEL TOV A€Pa OTOUG XWPOUG. 2TO oxAua (8-51)
BA€rioupe éva atolxeio e avtloTdoelg ou €xouv rrepuyla. Yridpxouv kat
ANV £OWV NAEKTPIKEG QVTIOTACELG.

Zxfua 8-51: Ztoixelo e NAEKTOIKEG QVTIOTAOELS.
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(7) O1 uypavTripeg

OL uypavtrpeg eival Baoikd eEaptripata yia tn Aeitoupyia Katd To Xew-
va. To pelovéktnud toug eivat 6Tt xpetdlovral au&nuévn ouvtripnon Kat
gxouv TeploodTepoUG Kivduvoug, 1diwg av uttdpxouv otnv KKM nAeKTpIkEQ
avtlotdoelc.

ZxApa 8-52: Turjua vypavong KKM (ue To0 0TayovoOoUAAEKTN).

210 oxfjua (8-52) BAénoupe To TUAKA Uypavong piag KKM evw oto oxn-
pa (8-53) Tov Tpdmo Tou elival SlapopPpwéEvo TO TUNHA Uypavong evog
d\\ou kataokeuaotr. Kal Ta dUo autd ouoTtrjuata €Xouv Uypavtrpeg Ye-
Kaopou. Katd kavéva, Petd and 1o Turua Uypavong, Torobeteltal otayo-
VOOUAEKTNG.

Zxua 8-53: AlapopeTikdg TUrog Turuarog vypavong KKM.
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Meploodtepo aopaléq eival étav Pekdletal atudg avti yia vepd. ‘Evag
TéTOolog TUTOG Uypavtripa gaivetal oto oxrjua (8-54). TomobeTeiTal aneu-
Belag otnv KKM.

Yrdpxouv akOun Kat ol Uypavtripeq HE KATALOVIOWS vepoU TIoU OVo-
pddovral kat air washers. Aev €xouv oxéon e kabaploud tou vepou nap’
OAov OTL N ayyAKr) ovopacia Toug urnopel va agrjvel va evvonBel kKatl Té-
Tol0. To vepd neEPTel pe€ga oto TuRua Uypavong tng KKM, oe oAU peyd-
AeG MOOATNTEG, UE ATIOTEAEOUA O agpag va eE€pxetal anod ekel axedov oe
KATAoTaon Kopeapou.

YYnAé Babud Uypavong ertuyxAvouv oL uypavtrpeg Tturou pan (do-
Xelo). 2’ autoug, oto Turua Uypavong urndpxouv doxela yeudta pe vepd
Kal KABeTeQ emIpAveleg TIOU eival ouveXxwg uypég. Katd tov Tpdmo autd
uypaivetal o dlepxdpevog agpag oe ToAU UeydAo Badud.

Zxiua 8-54: Yypavtripag atuou yia KKM.

Oa mpénel akdun va avaeepbel dtL n Uypavaon prnopel va yiverat kat
arnd aveEApTNTOUg Uypavtrpeg Tou Ba TornobetnBolv peca oto Xwpeo. TE-
Toloug uypavinpeg BAENoupe oto oxrpa (8-55). To mpdRANUa QuUOIKA ei-
val og mnota 6€omn Ba ToroBeTNBoUV Kal av Taipldlouv algbnTikd oTo XWPO.
AvtiBeTa, o uypavtrpag, mou eival ToroBeTnuévog péoa atnv KKM, kdvel
v Uypavaon xwpig va evoxAel kavévav.
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ZxApa 8-55: Yypavtripeg atuou, katdAAnAot yla ToroBEtnon
otov KAiuati{Ouevo Xwpeo.

8-12. H ordbun Tou Bopufou

H otdbun tou BopuBou petplEtal oe db. Av o eAAXI0TOQ iX0G TIOU Propel
va akouoel To avBpwrivo auti eivat 0 db, o uéylotog rixog 1 To 6pio mMo-
vou, énwg ovouddletat, eivar 140 db. H povdda db eival pia AoyaplBuikn
oxéon (v ornola oxéon dev untdpxel AOyog va TV ava@Epoupe). AnAd
ava@gpoupe ot n otdbun 0 db avtioTolxel oe nieon oto auti 20 pPa evw n
otdbun 140 db oe 200 Pa.

O rxoq nou unopel va akoloel To avBpwrivo auti elval otnv neploxn
ouxvotrtwy 20 - 20.000 Hz. Na npaktikoug Adyoug Ta dedopéva TwV aKou-
OTIKWV PETPROEWV €XOUV HolpaoTel o 8 TiepLOXEG TIou ovopdlovTal okTd-
Beg. OL KevTPpIKEG TUXVOTNTEG TWV OKTABwWYV eival:

63 125 250 500 1000 2000 4000 8000

O nxog avaiupévog katd okTdpeg €xel évav apldud mou cupBoAileTal
wg NC 1) NR. Ot kaprUAeg, avdioya ue Tov aptdud NC, didovtal oTo oxrua
(8-56). Ze €va Xwpo, avaloya [e ToV IPOOoPLoUS Tou, kabopifoupe Kal To
NC 1tou 8éA\oupe va €xel. Av LY. TIpOKelTal yia Ypageia kat ipodiaypdyou-
He arodektr) otdadun Bopuou NC-40, autd onuaivel &Tt 0 86puBog dev Ba
npéEnel, oe Kapia ouxvotnTta, va unepBaivel Tn otdbun mou gaivetal oTo
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oxnua (8-56) yia NC-40. ‘Etol 1o pnxdvnua tou oxfjuartog (8-57) yiveral
arnodekTo.
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Zxnpa 8-56: KaurtuAeg NC 1 NR (otd6ueg BopuBou avd oktdBa ouvaptrioet g
ouxvetnTag).

EkTdg and Tnv avaluon Tou 1)xou Katd okTdReg, urntdpxel kat n RXNTIKA
mieon pe orddpion ‘A’ e povddeq nou oupBoAiovtal wg db(A) to ormoio
ouvavtdpe Kat pe to cupBohioud dba. Zuxvd, yia cuvtopia, armokaleitat
oTdoun 6opupou oe db(A) i nxnTikA mieon o db(A). Eival éva Aoya-
PLOUIKS dBpoloua dlaPdpwy TLIWVY Ttou uttoAoyifovtal BAoel TV OKTABWV.
H mileon kdBe oktdRag, o’ autd 1o dBpolopa dev €xel TV (dla Baputnta
eneldn) To avbpwrivo auti elval TeploodTtepo euaiodNTo oe KATOIEG OUXVO-
NTEG Kal Atydtepo oe kdmnoleg AA\eg. Katd ouvenela n nxNTiknA Tieon pe
otdBuion ‘A’ pag divel, katd kdrolo TPOTo, Hia GUVOALKH TIPOCEYYLoN NG
aiobnong rou Ba éxoupe yla évav rixo (dev uttdpxel Adyog va enektaboupe
KAl va TO €ENYHO0OULE TIEPIOTOTEPO).
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ZxApa 8-57: KaurtuAeg BopuBou evog ouykekpugvou turou FCU, ndvw oto dtd-
ypauua twv kauruAwv NC.

O A6yog mou ypdpoupe db(A) rj dba avti yia db eival yua va diakpivou-
He TNV nXNTKA Tieon pe otddpion ‘A’ and v nynTkn Tiieon g oktdpag
Tou ouvdgetal pe pia ouykekplpévn ouxvotnta. Eivar dnhadr n €vdelén
oe db(A) pia povadikr T Tou pag divel pia ektiunon yia ™ otdbun Tou
BopuBou, xwpig va xpeldletal va avatpeEoupe og dlaypAppaTa, ald n
oroia and povn Tng dev pag eEacPaliel 4Tl n NXNTIKN Tiieon oe kdbe ou-
xvotnTa 6a eival anodekTr).

2Tov Tivaka (8-2) BAEmnoupe TIG eTTPENAPEVEG OTABES TOU BopURou
yla KdBe xwpo.

‘Otav npdkeltal yla pnxaviuata nou tomobetouvral arneubeiag péoa
oTo XWpo, npodlaypdpetal np KauruAn NC kat n otd8un db(A) Bdoel Tou
nivaka (8-2). Té€tola unxavrpara eivat ot TKM kat ot povdadeg kAelotoU Ku-
KAWpATOG TIou Ba doUpe MAPAKATW.

‘Otav npdketral yia KKM, o kataokeuaoTrig Tng, avdioya pe to 66pufo
TIoU KAvel 0 aveplotnpag, 6a anogacioel av xpeldletal nxomnayda 1 éxt.
O1 agpaywyoi AettoupyouUv Kal autol oav pelwtég BopuBou, e TPOTOOKW-
pevn anéoBeon 0,3 db/m v} db(A)/m prikoug agpaywyou. Avdloya pe Tov
aveulotpa mou Ba em\eyel kal v embuuntr otdbun Bopupou, o KaTd-



O1 KAIMATIZTIKEZ MONAAEZ 399

Nivakag (8-2): EmiTpenmdpeveq otdbpeg Bopupou

Xprion xwpou NC/NR db(A)
AiBouoeq PASLOPWVIKWY EKTIOUTIWV 20-25 25-30
AiBouoeq kovoEpTwy Kal dTepagq 20-25 25-30
O€atpa, aibouoeg ouvedpiwv, ekkAnoieq 25-30 30-35
OdAapoL VOooKOoUElwY, Xelpoupyeia 25-35 30-40
Oieg, untvodwudTtia 25-35 30-40
Kivnuatoypdgot 30-35 35-40
13lwTikd ypageia, BiBA0ONKeG, didakTripLla 30-35 35-40
levikd ypapeia 35-45 40-50
Mpageia eEomiopéva e unxaveg ypagpeiou 40-50 45-55
Eotiatdépla, pnap, KapeTePLES, KavTiveg 35-45 40-50
MoAukaTaoTAUATA KAl KATAOTHUATA 35-45 40-50
FupvaoTtipla Kat KOAUURNMPLa 35-50 40-55
Kouiveg 40-50 4555
Epyootdoia ehapptdg Blounxaviag 45-65 50-70
Epyootdoia Baptdg Blopnxaviag 55-70 60-80

okeuaaoTng Ba kpivel av TeAkd anatteitat nxorayida. O kdBe TUTOG nxoTma-
vidag éxel dlaypdupata andofeons TOU 1XOoU KATd OKTAREG.

NMAPAAEITMA

2e éva JIKTUO KAATIOUOU, TO UAKOG TOU agpaywyou and To MANCIECTEPO
oTouI0 HEXPL TNV €£0d0 TG KKM eivatl 35 m. H otdbun tou BopUBou mou
eruTpéneral oto xwpo sivat NC40 kat 45 db(A). Tt oToixeia Ba dwooupe
otov kataokeuaot NG KKM yia va eEgtdoel av xpeldletal nxonayida;

MnopoUpe, av BEAoupe, va Tou dWOooULE Ta oTolxela amid, €tol onwg
Ta dnAwoape rapardvw, TNV eKPWvNom Tou napadeiyparog. Mmnopou-
ME OUWG va KAVOUE Kal ToV €ERQG UTIOAOYLOWO: N avauevouevn andofeon
Axou and Tov agpaywyo eivat 35 x 0,3 = 10,5 db. EvroniCoupe oto oxfua
(8-56) TNV kauruAn NC40. Metpdpe niepinou 10,5 db ndvw and autrv kat
kataAryoupe otnv NC50. Emntiong 45 + 10,5 = 55 db(A). Apa prnopoupe va
noupe dtL otnyv €€0d0 Tng KKM, uetd tnv nxomnayida, ta épta Tou Bopupou
Ba eival katd NC50 kat 55 db(A).
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8-13. H e&oikovounon evépyeiag

210 Kepdhalo 7, avapepbrikape otoug e€olkovounTeg evépyelag. ESw Ba
avartrtuEoupe Tov TPOTMO Tou autol xpnotuorotolvtal. ‘Onwg sixape ava-
PEpeL, Baolkd xpnotuonoolvral TPV bWV eEokovounTteg evépyetag: O
TMA\akoeldng, o meplotpoPikdg kat ta RAC (run around coils). O mA€ov dia-
OedoNEVOG O€ XpPrion elval 0 TTAAKOEIDNG, TOU OTIOioU TOV TPOTIO AelToupYi-
ag BAEMOUPE OTO OXNUa (8-58).

1. Nwnég aépag

2. EEolkovounTng

3. Aépag xwpou

4. MepBéMov

5. M{&n aépa

6. Mpog kKApaTi{dpevo Xwpo
7. ®iATpa aépa

/17
|

ZxApa 8-58: O 1pdrmog Asttoupyiag Tou MAAKOELST) EEOLKOVOUNTT) EVEQPYELQG.

MAakoeldr] evaAAdkTn, TortoBetnuévo péoa oe KKM BAémnouue oto oxn-
Ma (8-59). Alakpivoupe kat Ta QiATpa agpa nou €xouv TorobetnOel KABwWG
Kal Toug TUToUG TOUG.

EPQTHZH: Mnopeite va neptypdyete g eival n Aettoupyia tou mAa-
KoeLdY] eVOANAKTN Tou oxfuatog (8-59), BAénovtag Ta oxruara (8-58)
Kat (8-59); Molo eival To pela ToU AMoPEUTIOUEVOU agépa Kal TIolo Tou
npwtelovtog agpa; MAnwg Aeimel kdmnolo ¢iATpo and Tov eVAAAKTN;
Av vai, ylati riotelete 0Tl 0 kataokeuaotg ¢ KKM to apélelye;
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ZxApa 8-59: Turua nAakoetdous evarAdktn uiag KKM.
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ZxAHa 8-60: Mikpég, moAU ATég, KKM aAAd ue e&otkovounon evépyelag.

210 oXnua (8-60) BAEmoupe dUo amAoucotateqg dlatdEelg KKM, mou mepl-
AauBdvouv pévo to otolxeio YUENG-B€puavong Kal Tov evalAdkTn. To po-
vadikd @iATpo kabaplouoU Tou agpa eival autd Tou evaAAAKTN. And To
oxrua autd katahapaivoupe éco anr uropel va eivat pia KKM mou €xet

arooTOAY] TNV €E0IKOVOLINON EVEPYELQG.
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IxApa 8-61: Turjua replotpoPkwv evaAlaktwv KKM (e&otkovountwv evépyetag).

‘Evag dA\og oe xprion evalAdkTng eival o meplotpoPikdg, o oroiog €xel
TO TAeOVEKTNUQ, OTIWG avaPépage Kal oTo Kepdalalo 7, va uropel, av o
dlokog Tou KaTtaokeuaoTel and UypPOOKOTIKO UALKO, va Kpatdel eUKOAaQ TNV
uypaoia. Autd onpaivel 6Tt To Kalokaipl propel va eival kat apuypavtr-
Pag VW TO XElWVA va elval kat uypavtripag. To pelovékTnud Tou eivart 61t
XPEWAZETAL APKETN OUVTAPNON. ZTO oXNua (8-61), BAEMoupe €va TUNUA e
dUo TepLoTPoPIkoUg evalldKTeg, To oroio €xel apaipebel and pia moAu
peydAn KKM.

Mia dA\n cuvriBng TAkTIKY €EO0IKOVOUNONG EVEPYELAG, HE XAUNAO KO-
010G aAAd pe 6L kal Téoo KaAd Babud anddoong, elval Ta Run Around
Coils mou yia ouvtopia ouppoAifovtat wg RAC. Aev unidpyxel erutuxng eA-
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Anvik arédoon autoU Tou dpou. H mAnoiéotepn ékppaon mou Ba pro-
poUcaue va xpnoyorowjooupe Ba ftav «oUotnua 2 ouvepyalouévav
oTolxelwv». 2to oxnua (8-62) BAEnoupe To ouotnua Twv RAC TomnoBetn-
pévo oe pia KKM.
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ZxApa 8-62: Zuotnua RAC tortobetnuévo oe KKM. Ta duo tunuara g KKM, av
arnatreitat, urropouv va KATaoKeuaoTouV TEAElwS aveEdptnta Kat, av xpetaleral, va
arouakpuveouv To éva ard 1o dAAo.

To peydAo MAeovEKTNa autoU TOU oUoThHaTog ival 4Tt étav dev Uro-
poUpe va pgpouple Kovtd ta dUo pelpata agpa, UrnopoUie va aropakpu-
voupe ta duo Turiuara g KKM rnou BAEnoupe oto oxrjua (8-63). Mpdypatt
Ba deite 6Tl autd Ta dUo Turpata dev ouvdéovtal oubevd, amid eival To
gva dvw arnd 1o dAAo. To Tdumnep mou BAEMOUNE OTL TA EVWVEL UMOPET elTe
va agalpebel TeAelwg eite va napapeivel av evwbouv ta duo Turiuata W
gvav aepaywyo, av pualkd dev eival oAU pakpld 1o €va and to dAAo. Ta
duo otolxeia Tou cuotripatog RAC ouvdéovtal péow avtAiag kat e owAr-
veg vepou. Ondte eival elkoAo va ouvdebolv PeTa&l Toug 600 HakpLd Kal
av eupiokovtal ToroBeTnuéva.



404 ErKATASTAZEIZ KAIMATIZMOY I

2Tolxelo 2
Mpog tov
KALpaTI(OpevO
! @ (PO
2Totxelo 1
AroppIntéueVOg
aépag
] Aoxeio
Sla0TONG .

Zxnpa 8-63: H Aettoupyia ouotriuarog Run Around Coils (RAC).

O 1pdrog Aettoupylag Toug ¢aivetal oto oxrua (8-63). O anoppirtd-
Hevog agpag Yuxel To vepd oto otolxelo 1 kal agrivel, e autd Tov TPOTO,
MEPOQ TNG evéPYELag TIoU €xel KaTavaAwBel yia Tnv YU&n tou. Amd To oTol-
xelo 1, To KpUo vepd PeTaPEpeTal OTO OTOoLXE(D 2, and érou JIEPXETAL O
vwrdg agpag Tov orolo kal Yuxel oe kdroto Babud. ‘Etol o eloepydpevoq
vomog agpag Ba xpelaotel Aydtepn evépyeld yia Tnv YUen Tou PEXPL TIG
AnaIToUPEVEG GUVONKEG.

8-14. O1 KM kA€ioTOU KUKAWMATOG

Ot kK\lpaTioTikég Hovadeg kKAelotoU KUKAwaTog (closed control circuit) ei-
VAl CUYKPOTHIATA TTOU TIEPLEXOUV TA TIAVTA PEoa O éva Kal Lovadikd KEAU-
POog eKTOG amnd Tov eEWTEPIKO agPOYUKTO CUUMUKVWTY. AlaBgtouv emiong
NAeKTPOVIKO aUuotnua eAéyxou akpifelag, Tou emtpénel T PUBUIoN NG
Bepuokpaciag kat uypaciag oe ermBupntd ermineda. H eEwTepIky HopPn
Toug eival dnwg oTo oxAua (8-64).
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ZXAHa 8-64: TUMIKEG UOPPEG LOVADdWY KAELOTOU KUKAWUATOG.

Ot KM kAelotoU KUKAWHATOG elival KATAMNAEG yla XWpoug OTwg oL nAe-
KTPOVIKO( UTTOAOYLOTEG, TA PeYAAA TNAEPWVIKA KEVTPA K.ATL., aAAd Kal yia
orolouadnmoTe AAOUG XwpEoug drou To {nTolpevo eival va éxoupe TIArjpn
ENEYXO TWV OUVONKWV Kal akplBr} pUbLon tng Beppokpaciag kat Tng uypa-
olag. ZuvrBwq ekel mou TomoBeToUvTal UTIApPXEL Kal WPeudoddredo.

Zxjua 8-65: Eykardotaon uovddwv kAEloToU KUKAWUATOG o€ Yeudoddnedo.

‘Onwg BAENMOUME OTO OXNMa (8-65) ol povddeg auteg eival dUo eldwv.
O1 downflow Tou kateuBUvouv TPog Ta KATW TOV agpa, PEoa oto YPeu-
d0ddnedo, amnd ornou eE€pxetal HEow oTodiwv Kat ot upflow mou kdvouv
akplBwg To avtiBeto. Meploodtepo xpnotuomnoteitat n KM downflow. Ot
povadeqg upflow, oAU ouxvd kataokeudlovTal €Tl WOTE va avappopouv
Tov aépa areubeiag péoa amnd to Xxwpo, ondte To Peudoddnedo dev eival
arnapaitnto. Ot épot downflow kat upflow xpnotuorolodvtal Kat otnv eA-
ANVIK1 TEXVIKA opoAoyia, yiati eival dUokoAn n emTuxig andédoor] Toug
ota eANNVIKA.
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ZxAua 8-66: To sowTtepIkd Katl Ta eEwTePIKa oTolxela piag povddag kAetotou Ku-
KAWUQATOG.

O tpdrog ouvdeong piag povadag gaiveTal oTo oxnua (8-66). H uo-
vdada autr] ovopddeTal SIMAoU KUKAWUATOG kal ouolaoTikd eivat cav duo,
oxedov aveEdptnta peta&l Toug ouotruata, péoa oTo dlo mAaiolo.

ZxAHa 8-67: KAluatioudg OUYKpOTHUATOS Yoapeiwy Ue povada
KAELOTOU KUKAWUATOG.
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210 oxAua (8-67) BAEMETE €va XwWPOo Ypapelwv mohutelelag mou kKAaTti-
Cetal pe pia povdada Downflow. O xwpog autdg dlabétel mavtol Peudodd-
nedo. O aépag nMpoodyeTal 0ToUg XWPEOUG and ta otdula Tou Peudodare-
dou Tou BAETIOULLE.

MNivakag
eAéyxou

diATpa

L, e
agpa

HAeKTPIKEG

- ,
avTloTdoelq

ZUMIIEOTEG,
uypavtrpag

Zxfiua 8-68: To e0WTEPIKS OVASAG KAEIOTOU KUKAWUATOG, LUIE EPUITIKOUG OUUTTLE-
0T€G. H ovouaotikn toxug tng eivat mepirou 30 kW.

2Ta oxfiuata (8-68) kat (8-69) PALMOUNE TIWG eival TO ECWTEPLIKO iag
Térolag KM. Yridpxouv 6Aa éoa Ba urnopoulcape va Bpouue ae éva APEeQ
Yuxpootdolo kat oe pia KKM, pali kal pe éva TéAelo ouotnpa eAéyXou TV
OuvONKWV Tou Xwpeou. H olkovopia xwpou Tou YiveTal 0To e0wTEPLIKO TOUQ
elval mpopavig. H 6An duweg ecwtepikr} dlappudulon Twv HovASWY AUTWY
elval Tétola, mou map’ 6Ao0 TO CuPMAyYEG TNG KATAOKEUNG TOUG, ouvtnpEoU-
vtal Kat eriiokeuddovral dpa oAU eUKOAQ.
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®INTPO

ZxAua 8-69: To eowTePIKO USPOYUKTNG LOVAdAG KAELOTOU KUKAWUATOG, UE NULEP-
UNTIKOUG ouurueoTeq. H ovouaotikn toxug g eivat repirtou 60 kW.

Ot povdadeg KAeloToU KUKAWPATOGQ ouvrbwg eival aepdPukteg. Otav
Opwg n anéotaon and 1o onpelo ou unopel va TorodeTnBel 0 CUUMUKVW-
TNAG elval peydAn (mdvw and 40 m), katackeudlovtal wg udpoYukteg. TETola
povdada kat pdAlota dmhoU KUKAWPATog BAEMouue oTo oxrua (8-69).

8-15. Movddeg Biounxavikou KAIuaTiouou

270 BlopnXavikd KAMUATIOUS Urnopolv QUOIKA va epapooTolv OAa ta ou-
oTruata mou eidape pEXPL Twpa. Yridpxouv dpwg mpoPAfiuata, Ta onoia
dnpoupyouvtal eEattiag Tou UPouG TOU XWPOU TIOU TIOANEG POPEG elval
MeYaAUTeEPO akoun kat and 12 pérpa.

Ta gepyootdala, ouvrBwg, elvat oAU YnAoi kat peydhol xwpol kat yu' autd
€X0UV ePLO0ATEPA TIPORAYMATA OTOV KAUATIONOS Toug. To pueyaAUtepo mpo-
BANua eival otn Bépuavon Orou agpag CUYKEVTPWVETAL YNAA Kat ard ekel
TIOAEG POPEG, HECW TOU oUOTAUATOG e€aepLoploU, XAVETAL OTO TIEPIRAANOV.
Arnarteital o avelotipag va éxel KatdANAn LoxU waote va unopel va otellel
Tov agépa XaunAd. Autdé dev eival kaBdAou eUkolo, SIATL 0 Bepudg adpag
€xel loxupr] Tdom yia va KivnBel mpog Tnv avtibet kateUBuvon kat va aveéRel
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npog ta endvw. O agpag, étav Ba eBdoel XaunAd Ba el va €xel XAoel
oxeddV OAn TV TaxUTNTA TOU, WOTE VA UNV Utdpxouv peluata agpa.

To olotnua mou Ba Aettoupyel pe Tov mapandvw TEOTOo, TO KAAoKaipt,
Ba avtieTwilel peydho pdRAnua. O kpuog agpag €xel TNV TAON va Ka-
TéBel and uévog Tou TPog Ta KATw Kal eAdxLo eival n BoriBela Tou €xel
avdykn and Tov aveplotpa. To ouoTnua Tou eival KATAOKEUAOUEVO Yia
B€ppavon dev eival katdAnAo yia tapoxr] YUEng. To kahkokaipt o aépag
PEMeL va kateuBuveTal katd 1o duvatdv optldvtia, yia va kateBaivel apyd
yla va pn dnuoupyeitatl eoPAnUa uPnAnig WUENG 1 PEUMATWV.

2TIq evdldueoeqg mieplodoug, otav n Bepuokpacia Tou mepBAAOVTOQ
Kal Tou Xwpou elval epimnou ot dleg, Ba Tipénel o agpag va kateubuvetal
KATd TPOMO WOoTe va [n dnuioupyouvtal peduata oto Xwpeo. H katako-
puen kateubuvaon, AOyw Tng arnouaciag dvwong, Ba €xel oav anmoTEAEoUaA
va ¢Bdvel 0 aépag XauUnAd pe peydAn taxutnta kKat va dnuioupyouvTal
peuuata. H optZdévtia anootoAr] Tou 6a .ooduvayel e v arouoia eEagpl-
opou. Apa Ba nipénel va anootéMeTal und ywvia (mAaying).

OL mapandvw TPELQ TEPUTTWOELG PpaivovTal oTo oxrjua (8-70). Zto oxn-
pa autd BAEMoupe Tov TPOTO TIOU TIPEMEL VA ATTOOTEAAETAL 0 Aépag OToV
KALLOTIZOEVO XWPO.

(A) EEaeplopog (B) ©€ppavon (N Wagn

ZxApa 8-70: O Tp0rmog Mou MPEMEL va artoOOTEAAETAL 0 AEpAG OE XWPOUS UEYdAoU
gyoug, yla t dnutoupyia ouvenkwv aveong.

Ta napandvw mpoBAuaTa uropouv va emiubouv pe dlapopoug TPo-
nouq. ‘Evag amné autoug eival va undpxel autopato TAUTEP TIOU va Ttaipvel
evtoAr] and éva Bepuootdtn Xwpeou. H kAion Twv mrepuyiwv Tou TAPmep
propel va kaBopiletal pe ) Bonbela evdg oepPokivntripa, €T0L WOTE TO
Xewva (otn 6€puavaon) va aTtéAvouv Tov agpa Kataképupa kat To Kalo-
Kaipt (oTnv YUEN) va tov oTéAvouv axeddv opllévTia. 2TIq eVOLANEDEG Tie-
pLédoug, mou dev anatteital oute B€ppavon olte YUEN, Ta mreplyla Ba
npé€nel va Aaupdvouy pia evdldueon B€on.
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Yridpxouv Kal NUIKEVIPIKA cuoTthuata eEeldikeupéva oTo Blounxavikéd
KAlLATIONS. AuTd eival peAetnuéva Katd TPOMo wWoTe va avTleTwrti(ouv
Ta TMPEOBAAMATA KALLATIOMOU HEYAAWV Kal YnAwv Xwpwv. TEtola BAEMOU-
He ota oxrfpara (8-71) kat (8-72). H povdda Tou oxnuarog (8-71) eivat
OXETIKA amAr. Aev dlabétel eEolkovounTr evépyelag oUute avavéwaon agpa.
AlaB€Tel OuWG ToV LoXUPO avelloTripa mou XPeldleTal yia va oTeilel Tov
agpa xapnAd, 10-12 pérpa mpog ta KATw, Tou eival To UPog evog TurikoU
€£PYO00TACLOKOU XWPEOU KaBWG eriong €xeL KAl TO TAUTEP [e Ta pubuldpe-
va rrrepuyla.

Aveplompag

Ed k0 taumnep
yla n pubpion
™G kateubuvong
Tou agpa

ZxAua 8-71: Movdda Biounxavikou KAUQTIOUOU, yla XWPOouUS UE UEYAAo UWog.

H povdda rou BAEMoupe 0To oA (8-72) KAvel KUPLOAEKTIKA Ta TTAvTa,
dnAadn B€ppavon, YUEN, eEaeplopd Kat eival eEOTIAIOUEVN e TIANAKOELDN
evaAdkT e€olkovéunong evépyelag. Kal @uaotkd, yla to kahokaipt, dia-
B€tel Tov KATAANANAO oXuPS aveloTrpa, e To BeAnvekEg Tou Xpeldletal
yla va oteidel Tov agpa XxaunAd. ZTig AM\eg eplddoug, HECW KATAAANAOU
Tdunep oTEAvEL TOV a€pa utd AAAN KA(ON (TO KaAoKaipl Tov OTEAVEL OXEDOV
opLlovtia).
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ZxAua 8-72: Movdda Brounxavikou kKAuatiopou e mArjpn autovouia kat eE0Kovo-
unon evépyelag.

Ol eykataoTdoelg BlopnxavikoU KAUATIOHoU uropel va JLaBgTouv Kal
KEVTPIKA OUyKpoTAUATa Tapaywyng TG YUENG tepacTinv dlaoTAgewy.
2T0 oxfua (8-73) BAEMOUNE TO OUYKPOTNUA TwV TIUPYWV YUENG evdg ueyd-
Aou gpyootaciou. Ard To uéyebog autoU ToU CUYKPOTHUATOG avTAauRd-
veoTe TG00 YEYAAN Propel va eivatl n eykatdotaon BlopnXavikoU KALUATL-

OuoU evég epyooTaciou.
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ZxApa 8-73: Suykpdtnua nupywv YuEng eykatdotaong Plounxavikou KAUQTIoUOU.

Eniong otig eykataotdoelg BlopnxavikoU KALMATIOPOU Xenotorolou-
VTAL O€ OPIOUEVEG TIEPUTTWOELG Kal agepaywyol arnd upaoudtivo UALKS, TO
oroio dlartepvd o0 aépag. To xelpwva o aépag peuyel and endvw, Kal To
kKahokaipt and kdtw, onwg gaivetal oto oxrua (8-74). Autd pubuiletal pe
N oteyavr heppdvn, n onola, pe n Borjbela kKivnmipea, aAdlel B€on (To
dKpOo NG TEPLOTPEPETAL, Kal UETA TO peljla Tou aépa tn pEpvel oTn BEon
™mg).

2710 oxnMa (8-75) BAEnoupe TE€TOola £yKATAOTAON BLOUNXAVIKOU KAUATL-
opou.

(A) Wuxpog (B) ©eppoq
Aépag Aépag
Aetrtoupyia Kalokaipt Aetrtoupyia Kalokaipt

ZxQpa 8-74
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ZxAua 8-75

8-16. H amdédoon Twv KM

H amnddoon Twv KAIPATIOTIKWY HovAadwy urtoAoyiletal eite péow npoypap-
patwv H/Y efte pe nmelpapatikég pebddoug elte e ouvduaoud Kal Twv dUo.
Eniong prnopel va ekTiunBel katd npoaogyylon e tn Borjbsia Tou YPuxpoyle-
TPLKoU XAPTn, onwg eidape kal oto kepdAato 2. Aev untdpxel Hé6odog mou
va uroAoy(Cel Tiq anoddoelq pe andAuTn akpiBela kal autd To dlAToTWVEL
Kavelg av ouykpivel Tiq anoddoelg TIoU TIPOKUTTTOUV Yia TnVv (dla KM oe duo
dlapopetikd epyactrpla. Ot dlapwvieg mou napouactdlovral PHeTal Twv
EPYAOTNPLAKWY UETPNOEWY, KaUd ¢popd eival evtunwolakég. Katd ueio-
va Adyo uttdpxouv dlapopEg Kal oTIg arnoddoelg Tou uttoAoyifovtal HEow
npoypauudtwy H/Y.

ApPKeTOl KATAOKEUAOTEG €XOUV TILOTOTIONUEVEG AodOoELS Yia kAmola
and Ta npoidvra Toug and popelg onwg eival to ARI (otig H.M.A) kat n
EUROVENT (otnv Eupwnn). H ruotomnoinon yivetatr katdmyv epyactnpla-
KOU €AEYXOU Kal OAOL Ol evOLaPePOLIEVOL EAEyXOVTaL amnod To (Do epyacTr)-
plo, oto Blo meptBANov, ondte Ta anoteAéopara eival petagl Toug ou-
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vKplowa. MNa v aBeBatdmmra rou undpxel wg mpPog TIG anoddoelg, apkel
va avapépoupe étt n EUROVENT d€xetal étt eival owoTtég ol anoddaoelg
TIOU avapgpel 0 KATAOKEUAOTNG, av UTIAPXEL ArOKALoN 5% OTIG LovAdeg
vepoU Kal 8% oTig povddeg DX. ‘Otav undpxouv autég ol amokA(oelg, n
EUROVENT dev {ntdet aMayr Twv arnodooewv Twv KATaAdywyv, dnAadr)
TIG OEXETAL WG OWOTEG.

‘Opwg n akpiBela otig arnoddoelg dev Hag evilapepel Wlaitepa emneldr| ol
KM eival pnxaviuara rmou pe tnv ndpodo Tou Xpovou dev dlatnpouv oTade-
pr} TNV anédoor Toug. H anddoon eEaptdral oAU Kal arnd TNV KAtdoTaon
purnavong otv orola Bpiokovtat. Ot kataokeuaoTég Twv KM divouv Tiq arno-
ddoelg Toug dtav autég eival ohokaivoupleg, aA\A dev onpaivel GTL 0 TEXVI-
KAg Tou Ba TIG eykataotioel, Ba mpénel va Bewprioel 6Tl autég Ba eival ol
anoddoelg Toug ndvrote. Kal puaikd, ol rugtononueveg arnoddoelg and AR
1 EUROVENT agopouv emniong kawvoupleg kat axpnotpornointeg KM.

H purnavon mou peldvel Tnv anddoon eival TPV ewV:

® H punavon twv mrepuyinv Adyw o&eidwong Twv TAAKWY alouplviou
KAl TNG eMKABIoNG oKéVNG MAVW OTIG ETILPAVELEG.

® H punavon eowTepkd Twv cwAvwy Tou aTolxelou, 1 omola eival Te-
pPLO0dTEPO ALOBNTY OTa OToLKEla TToU XpPnotorolouvTal yia 6€puavaon.

® 3TN punavon tou QiATpou Tou aépa n omnoia ogpelleTal oTn CUYKE-
VTPWOTN oKOVNG Tavw otnVv eriipdveld Tou.

H purnavon Awv Twv e0WV avTIHETWITCETAL OXETIKA EUKOAA. ZUYKEKPL-
Héva ol epyaoieqg Tou yivovral yla tn diatrjpnon twv KM og KaAr katdota-
on eival ot e&ng:

® Ta giktpa mMAévovtal i avTikaBiotavral Katd TAKTIKA XPOoVIKA dlaoTr)-
pata. Ztig TKM ouvribwg yivetal o kabaptlopdg Twv ¢idtpwy katd dla-
oTruaTa Tou TokiAouv ard 2 pExpl 6 prveg. Xtig KKM yivetal mo
ouxvd emneldn Ta QIATpa Toug CUYKPAToUV TiepLoadTEPT OKOVN. ZU-
vibwg, yla katnyopieg ¢piAtpwv F6-F7 yivetal akdun kat kKabe prjva.

® 3T1a mrepuyla Twv otolxelwv yivetal xnuikég kabaploudg katd xpo-
Vikd dlaotrpata mou molkiNouv and kdbe 2 péxpl k&be 4 xpdvia. O
XNUIKOG kaBaplopdg yivetal pe to MAUoLU0 Tou GIATPoU pe éva eldikd
uypo, apalwuévo oe vepo, To ormoio YekAleTal AVwW OTO OTOLXE(O e
TO KAt@dAANAo unxdvnua. Ot TKM €xouv avdaykn and neploodTePo ou-
XvO Xnuké kabaplopd and 4,11 ot KKM emeldn] mpootartevovrat Atyod-
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Tepo and Ta PpiAtpa Toug. Emniong n peydAn taxUtnta Tou agpa oTIq
KKM guunapacupet T okévn, omndte Bonbdel oTo va dlatnpeital To
oTolxelo Toug kabapd.

Metd and pia mAApn cuvtripnon, n KM eivat é\, aAAd yia Alyo pévo
Kapd, oxeddv oav kawvoupla. Agv elval duvatd va yivovral ouvexwg kada-
ptopol. N’ autd Ba mpénel, katd Tnv ermhoyr] Twv KM, va ekTIUrOETE TIOLEG
Ba eival o1 anoddoelg, KATw and kataoTaon punavong. MNwg 8a yivel duwg
auTd agou ol KaTaokeuaoTeG divouv anododoelg Hévo yia kawvoupla unxa-
vAuata; O kakUtepog TpATog eivat:

e Ta FCU, ta orola oL KaTaokeuaoTeG Ta SLaBETOUV e TPELG TaXUTNTEG
(xaunAn, peoaia kat ugnAr), va emAéyovtal BAoel TwV aArModdoewy
Tou €X0ouv 0Tn peoaia taxutnta Asttoupyiag.

® O KKM va éxouv TIG embuuntég aroddoelg étav n taxitnta tou
aépa €xel méoel ota 80% NG Kavovikig Taxutntag Aettoupyiag. Na
{ntdte wg ek ToUToU amnd TOV KATAOKEUAOTH Kal TIG anoddoelg oe
napoxr agpa ion pe 80% TNG KAVOVIKNG.
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® Ot KM puropouv va dlakplbolv oe 5 Baoikég katnyopleq: TOTIKEG

KALLATIOTIKEG HovAadeq (TKM), NUKEVTPIKEG KALUATIOTIKEG OVADEQ
(HKM), kevtplkéq KAlLATIOTIKEG povddeg (KKM), povddeg khelotol
KUKAWUATOG KAl BLOUNXAVIKES KAUATIOTIKEG MOVADEG.

O1 TKM 3diakpivovtal otig povddeg ue otolxeio vepou, mou eival me-
plogdtepo yvwotég wg FCU kat otig povddeq pe otoixelo DX, mou
elval ol KovaodAeg Kat oL Kaogteg. H didkplomn autn dev eival kat oAU
oapng eneldr) kataokeudlovtal kat FCU pe otoixelo DX kabwg kat
KOVOOAEG Kal KAOETES e OTolxXElo vepou.

Ot HKM eival éva evdldueoo peyebog ueta&u twv TKM kal Twv KKM.
O Ttpdnog kataokeung Toug Bupilel meploadtepo peydha FCU. Awa-
PEPOUV OPWG and autd wg POg TO OTL CUVDEOVTAL e agpaywyoug,
€X0UV LlOXUPO aveloTApa Kal To oTolxelo Toug eival KATAOKEUATUEVO
onwg Ta ototxela Twv KKM.

O1 KKM eival Bapld ouykpotruata, pe heydha otolxela kat anodo-
oelg. Ta TuiRparta mou propel va undpyxouv ndvw oe pia KKM kupi-
wg elvat: Ta otolkeia, ol avepotrpeg, Ta QiATpa, 0 uypavripag, o
OTAYOVOOUAAEKTNG, Ol nxorayideg, Ta Tdunep, To KIBWPLO MENG, T
KIBWTIO TTAPAKAUYNG, Ol NAEKTPIKEG AVTIOTACELS, TO KIBWTIO dlaxwpl-
opoU TIOAArAWY (wvwv, Ta plenum, o eE0IKOVOUNTAG EVEPYELAG KAl
Ta opyava autopatiopou toug. Mia KKM ondvia cupreplAapBavel
O6Aa padi ta maparndvw.

OL avepiotpeg emAéyovtal and tov kataokeuaotr) Twv KKM, Bdoel
TWV XAPAKTINPLOTIKWV AelToupyiag Toug agou toug dobel n mrwon Tti-
€0NG TWV AEPAYWYWV KAL N TIAPOXN TOU agpa. ZTnV Ttwon mieong Twv
AEPAYWYWV O KATACKEUAOTY|G TIPOCHETEL TNV TTWOoN Tiieong g KKM.

Ta piktpa Tou agpa dlakpivovtal oTa anid kat ota aroAuta. Ta anid
gxouv dUo €idn, Ta xovipd e katnyopieg and G1 péxplt G4 kat Ta
AemtTd pe katnyopleg and F5 péxpl F9. Ta andAuta diakpivovtal oto
eidog HEPA pe katnyopieg andé H10 péxpt H14 kat ota ULPA e ka-
myopieg U15 pexpt U17. ‘Oco avefaivel o apBudg g kartnyopiag,
1600 aveBaivel kat N LkavotNTa GIATPAPICUATOG.
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® H otdbun tou BopuBou avd ouxvétnTta petplétal oe db kal n ouvo-
Akr) o db(A) (oupBoAifovtal kat wg dba). Ot otdbueg BopuBou Katd
okTdBeg €xouv TunomnoinBei Bdoel evdg apBuou NC 1j NR mou didetat
oe eldIkd dldypauua. H erutpenduevn otdbun BopuBou emAéyeTal
anod mivakeg, avaloya pe To eidog Tou Xwpou.

® O1 agpaywyol €xouv IkavémTa andoBeong BopuBou mepinou 0,3 db
avd p€tpo prikoug. Av autr n helwon tou BopuBou dev enapkel yia va
artooBeotel 0 BOpuUBOG Tou aveploTpa, TéTE XpPelddetal nyomnayida
otnv KKM.

® H gEolkovounon evépyelag ertuyxdvetal Ye tnv TomoBgtnon Twyv
eVAAAKTWV 0To avtioTotxo TUripa e KKM. Ot evaA\dKTEG TIoU XPN-
olorolouvtal ouvnowg elval MAaKoeIdelg Kal oravidtepa TEPLOTPO-
¢ikol. Otav dev propoupe va EPoupe TO PeUja TOU AMOPPUTTOUEVOU
aépa kovtd otnv KKM, propoupe va xpnollomnojooupe To ouotnua
RAC (run around caoils).

® Ot KM kAelotoU KUKAWUATOG €XOUV TaA TIAVTA €0 OTO KEAUPOG TOUG,
dnNAadn) avelloTAPES, CUYKPAOTNHA Ttapaywyng YUENg kAm. kat padi
pe 6Aa autd undpxel mdvta éva ouoTnua eAEYXOU OUVONKWV XWPOou,
uWNnAnig akpiBelaqg kat aglomiotiag.

® 370 BlouNXaviké KAILATIONS UTtdPXOUV IPORAUATA TIoU dnuloupyou-
vtal eEaitiag Tou peydAou UPoug oy cuvrowg €XOUV Ol BlopnXavikol
xwpot. Ot KM kat, yevikétepa, Ta OUOTAHATA TA oroia Xpnaolpomnolou-
VTal 0To Blopnxavikd kKAatiopd mpénel va eival katdhnia dlapop-
PWHEVA YLA VA QVTIETWITIOOUV auTd Ta TIPoBAjaTa.

e OLanoddoelg Twv KM mnoté dev dlatnpoulvtal drnwg étav 1Tav kawvou-
pleg, AOoyw Tng pumavong oto GIATPO TIOU MELWDVEL TNV TIAPOXH ToU
aépa kal AOyw tng puUmavong Tou OTolxelou Tou pelwvel Tnv anddo-
on. '’ autd Ba mpénet ot TKM (FCU kAmt.) va emuAéyovral Bdoel Tng
andédoorg Toug otn pecaia Taxutnta evw ot KKM Bdoel g amnddo-
On¢g Toug étav Ba dappovtal amnd To 80% Tng MAPOXN§ ToU agpa.
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11.

12.
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EPQTHZEIZ

Mola eival Ta Baoikd €idn ota omnoia propoue va dlakpivoule TIg
KM;

Tt ovopdloupe pwTelovta agpa kat Tt agpa tpopodoaoiag tng KM;
Moleg vouilete OTL eival n dlaPopEg Toug;

OL TKM og nola idn dlakpivovral; Eivalt oagrig n diagpopd Toug;

Mola eival Ta turoroinuéva peyébn Twv FCU g ayopdg; Mol otn-
piCetal autn n tunornoinon;

AUo FCU JlapOopeTIKWY KATAOKEUAOTWY e TNV (dla TUTTOTIomNUEVN
ovopaoia €xouv Tnyv Bla Aettoupylkry cuuneplpopd; Mnopeite, av
oag xahdoel oe éva diktuo éva FCU evdg kataokeuaatr, va TO avTl-
kataotrioete Ye To FCU evdg dAAou apkel va €xel Tnyv (Bla eUmopLKn
(turtortotnuévn) ovouaoia;

Méoeg oelpeg €xouv ouvnBwg Ta otolxela Twv FCU kat motol apte-
pol KukAwpdtwv e@apudlovtal o’ autd; Tt oUoTnua porg €XOUV OU-
vnowg;

T elval To TETPACWANVIO cUoTNUa ocwAnvwoewyv; T eEOTALIOUO
éxouv o’ auté Ta FCU; Mola ta MAEOoVEKTAKATA KAl TA [ELOVEKTAUA-
TA TOU OUCTHUATOG;

Mola eivat Ta &idn twv TKM ue otouxelo aneubeiag ektévwong; Mou
Xpnatuorotlouvtay

Me noleq ovopaoieq ouvavtdue tig HKM otnv ayopd (avagépete
Heplkég amd auTég). Mola eival Ta XapakTneLoTIKA TOUG TIOU TIG KA-
vouv va potdZouv pe Tig KKM;

Mou Bplokovtal ouvrBwg torobetnuéveg ol HKM; Molog o Adyoq
TIOU TIG XPNOLOTIOLOULIE;

‘Exete éva KTiplo TTouU N apXITEKTOVIKY] ToU JLATagn dev eTUTPEMEL TN
JléAeuon peydAwv agpaywywv. Nwg 6a urnopouoate va epappdoe-
Te 0’ AuTd, éva oUoTNUA KAIMATIOUOU He agpaywyouc;

Mwg elval kataokeuaopévo To atolxeio piag KKM;
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Mowa elval Ta Kupldtepa HépPN TIOU UMOPOUE va CUVAVTHOOUUE
ndvw oe pia KKM; (avapépeTé Ta UOVo OVOUAoTIKA).

Tt eival n povdada rmoAanAwv {wvwv; Ze Tt VouileTe dTL autr Ba oag
eEurnpetoloe oTov KAUATIOUS evdg KTipiou;

‘Exete va kAvete Tov KAMUATIOUO evog kTipiou, aANd n uia meploxn
TOU KTlpiou eival amodrkeg xapTiou Kal n dAAn ypapeia. Mpopavwg
n KdBe meploxn (Cwvn) Tou KTipiou €xel TeAelwg dlAPOPETIKEG avd-
YKEQ KALMATIOMOU artd tnv AAn. Aev €XETE QWG APKETO XWPEO Yla
va TonoBetrioete dU0 aveEAPTNTEG KALMATIOTIKEG ovAdeg. Ti AUon
Ba uropouoate va dWOETE;

2e pia kevrplkn eykatdotaon KAPaATiopoU, dlamotwoate OTL PeTd
™ Aettoupyia Tng Kat Tnv e€lgoppdTNon Tou JIKTUOU TWV aepayw-
YWV, apouatdlel katd 30% peyalUtepn rapoxr aépa and tnv ap-
XK eKT{unomn NG UeAéNG. Anotéleoua eival va dnuioupyouvtal
peluara, n taxutnTa ota eiktpa va eival peydin kat o agpag va pn
POAvel 0TOUG XWPOUG ApPKeTA KpUog. Tt Ba pnopoloate va KAVETE;

Mwg pubpuiletal n Bepuokpacia TG evepyou ermpaveiag Tou oTol-
xelou piag KKM 1) evég FCU;

Molog eival o eAdxlotog eEonAloOG Ttou uropel va €xel pia KM yia
Va eTTEAETEL TNV ATIOOTOAY TNG;

>¢e TL VOUICeTE OTL XpnOoleUouV Ta autopaTa Kat Ta TnAexelpopeva
TAUTEP TOU A€PQ;

MNwg Ba arnogaocioest o katackeuaotg TNg KKM yla Toug avepot)-
peg mou Ba TonoBetrioel; Tt oTolxela Ba TipErel va Tou SWOETE;

2e TL SlaPEPOouV Ol aveEULOTHPESG UPNANG KAl XaunAng riieong;
Moleg eival oL moldTNTEG TWV PIATPWYV TOU Aépa;

Mati Ta eiAtpa ou n mPWTN UAN Toug eivat oe pOAO KATAOKEUALo-
VTAlL 0g HOPYPEG OTWG TOU OXAUATOg (8-76) TIou au&dvouv Tnv erl-
pAveld Toug;
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Zxnpa 8-76: Epwtnon 23

Tu elval n Taxytnta Tou agpa péow Tou Piktpou; Tt vouilete otL Ba
oupuBel av urepBoupe kdmola épLa;

Moleg eival ol MAéov ouvnBlouéveg Katnyopleg PpINTpwy Tou XENOl-
portolouvtal ota dtdeopa pnxaviuata (FCU, KKM kAr);

Zaq ¢hmoav va Bdaiete pidtpa agpa ya v KKM piag povadag
eVTaTikng Bepaneiag evég voookoueiou. Tt katnyopia ¢iAtpwv Ba
npoTovcate va BANETE;

2€ TLXpnotuevel n nxonayida; Mwg dlapopPveTal Kal oot eivat ot
napdyovteg and Toug omoioug eEaptdral n andoBean Tou 1)Xou;

TiL ouotruata Uypavong propoUpe va XpnotUonoljooupe og uia
KKM;

T eEdptnua xpnotpomnoloUpe apéows UETA Tov uypavirpa Yeka-
ouou; Mol aA\oU vouilete OTL Ba TPEmeL va Xpnotuonoleital autd
TO €EdQpPTNUA Kal yLaTi;
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Tt 6a pérmel va nMPoggxouue OTav €XOUUE NAEKTPLIKES AVTIOTACELQ
kal cuotnua Uypavong;

T eivat ot kapruAeg NC 1) NR; Tu eivat ) 1oxUg tou rixou oe db kat
1L og db(A) (1) dba); Molog eival, kKatd ™ yvwuUn 0ag, o Tio owoTdg
TPATMOG Yyia va ripodlaypd@oupe T oTdbun Tou fixou: (a) Bdoel Twv
kauruAwv NC 1} (B) Bdoel Twv db(A);

Mola eival Ta €idn €E0IKOVOUNTWY EVEPYELAG TIOU XPNOLUOTIOoUE
otig KKM;

Av €xeTe TOV aEPAYWYO ATTOPPLTTONEVOU agpa HaKpLd amnd Tov ag-
paywyo Tou vwrou agpa, urtdpxel TPOmog va kdvete eEolkovounon
EVEPYELQG;

T elvat ol povAadeq KAELOTOU KUKAWUATOG, TIOLA TA £(0n TOUG Kat rtou
XpnaouJorolouvtat;

Avagépate MOTE KATA TN YVWUN 0ag og évav KAUATI{OUEVO XWPO
Ba xpnouomnolovoate HovAdeg KAELOTOU KUKAWUATOG;

Mola ruoteveTe OTL elval TA TIAEOVEKTTMATA KAL TIOLA TA UELOVEKTYA-
Ta étav KAvoupe KAIATIONS e HovAdeS KAEIOTOU KUKAWUATOG;

Mola eival Ta mpoBAAUATA TWV EYKATACTATEWVY BLOUNXAVIKOU KALJA-
TIOMOU Kal Tiwg ertAldovTal;

Kdtw and noleg nmpolnobgoelq unopel €va cuatnua KALATIoUoU va
eEUNNPETAOEL TOV KALMATIONO eVOg PeydAou epyooTaaiou;

Mati otig KM, doo niepvdel o kapdg, pewwvetat n anddoor Toug;
Agv propouv va dlatnprioouv Tnv anddoon mou eixav étav frav
KavoUPLEG;

Mowa eivat n Baotkr} ouvtripnon mou Ba mpénel va yivetral otig KM
yla va €XouV IkavoronTikA arnddoon;

Mwe uropeite MPEAKTIKA VA QVTIUETWTHOETE TO TIPORANUA TNG MELW-
pévng amédoong piag KKM, AMdyw pumavong, oTig mpodlaypadés
TIoU Ba OWOETE OTOV KATAOKEUAOTH;
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AZKHZEIZ

2e pia KKM, to otoixeio eival 1x1 m kat n mapoxr} Tou aépa 2500 L/s.
To @iAtpo mou Ba tomoBetNnBei €xel HEYIOTN emuTpenOuevn TaxUuTnTa
agpa 1,5 m/s. Mola Ba npérel va eival ) erupdvela Tou oe m?; SKITod-
PETE TOV TPATIO ToU AuTo Ba eival SLApoPPWUEVO YA va TIETUXETE AUTH
v erupadvela.

‘Evag avepotripag napouactdlet 86pufo 75 db(A) kat 0 eTuTpenduevoq
B86puBog oto xwpo eival 60 db(A). To uAKog Tou agpaywyou, and Tnv
KKM pé€xpl To mpwto oTopo, eivat 50 m. XpeldZetal va tornobetndel
nxorayida atnv KKM;

‘Evaq avepotmpag napouctddel 86puBo 82 db(A) kat o emITPEMOLEVOG
B86puBog oto xwpo eival 50 db(A). To uAKog Tou agpaywyou, and Tnv
KKM péxpl To mpwto otdpto sivat 35 m. MNowa Ba npénet va eival n and-
oBeon nou Ba npénel va Kavel n nxonayida oe db(A);

Ze éva Xwpo BéAoupe otdbun Bo-
puUBou NC45. O agpaywyoq €xeL un-
Kog, and v KKM péxpl To mpwto
otouo, 50m. Tt otddun 6opupou Ba
npodiaypdyoupe otnv €€0do TNg
KKM;

210 OXNMa (8-77) BAEMeTE €va TN-
pa KKM. Avayvwpiote Ta tpia eEap-
TAATd TG rou gaivovtal oTto oxXn-
pa. Zxedldote e BEAN mola eival n
nopeia Tou agpa.

ZxApa 8-77: Aoknon 5
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6. 210 OoYNua (8-78), BAénete pia KKM. Katovoudote ta pépn and ta
oroia autr aroTeAe(tal. 2Tn cuvéxela meplypdyTe Nwg eival n Aettoup-
via g kat Tt eidoug eneEepyaaoieg Tou agpa ekTeAEL.

2

o 5 L2l
SN

® o

Zxfua 8-78: Aoknon 6

7. Ouoiwg pe Tnv KKM Ttou oxrjpatog (8-79)
P P P RexRen R

taalie oy e

T 1= o

ZxApa 8-79: Aoknon 7

8. Ouoiwg pe Tnv KKM Ttou oxrjparog (8-80)

2 Ry ]
i 2

=) =1 L= ™

Zxipa 8-80: Aoknon 8
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9. XT10 oxnua (8-81) BAénete pia KKM. Meptypdyte nwg eivat n Asettoupyia
NG Kal Tl eldoug eneepyaoieg Tou aépa ekTelel.

[———4]

ey

)| L 1.

Zxjua 8-81: Aoknon 9

10. Opoiwg pe Tnv KKM tou oxripatog (8-82)

& <
L ATBLAT)

Zxnpa 8-82: Aoknon 10

11. Ouoiwg pe Tnv KKM Ttou oxrjpatog (8-83)

i WA

1. C

TH- s &

s e
1 L b 1 {

Zxrjua 8-83: Aoknon 11
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12. Opolwg pe Tnv KKM Tou oxrjuatog (8-84)

BB

|

2Ixrjua 8-84: Aoknon 12
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v 4

<MBIQKOMENO] sTOXOI

Na pdBouv ol padnTtég nwe KukAopopel 0 agpag oTo XWpEo.

Na evnuepwBouv yla To Tt elval PuUAOLKY) KUKAOPOpPIa Tou agpa kat yla
TIG TTAPEVEPYELESG TNG OTA CUCTAUATA KAIUATIOMOU.

Na pdBouv mota eivat Ta CUCTAPATA KEVTPIKOU KAWATIOUOU.

NSNS NS

Na evnuepwBouv yla Ta TIAEOVEKTHUATA Kal TA EIOVEKTHUATA TIOU
QVTILETWTICEL TO KABE OUOTNMA KEVTPIKOU KAUATIOHOU.

9-1. Mw¢ emTuyXdveTail N KUKAopopia Tou KAINaTICHEVOU aépa uéoa
OTO XWPO

Onwg €xoupe NON avapepel otnv apdypago (8-2), n epyalduevn pala
otov KApatiopd eivatl o aépag. Mia moodtnta aépa, mou ovoudleTal ag-
pag tpopodoaciag Tng KM, diépxetal péoa and tnv KM kat agpou Yuxbel,
kabaplotel kal uypavoel, anooTéAeTAL HETA OTO XWPEO YLA VA TOV KAUATI-
oel. Aut n epyalduevn ndla tou agpa ovoudletal, Omwg 1dn avapEpaye,
mpwTelwv agpag.

H kukAo@opia Tou mpwTelovTog agpa UETa OTO XWPO Unopel va yivetal
pe duo tpdroug:

e duoiKi KUKAoPopia.
° EEavaykaopévn Kukhogpopia.

O aépag, apxikd, armooTEANETAL [le AVEULOTAPEG, AAAA HECA OTO XWPO
n Kukho@opia Tou ouvexifetal unakouovTag OToug VOUOUG NG PUOLKAG
KUKAoQopiag
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9-2. H @uoiKni kukAopopia Tou aépa

Ma va avtiingBoulpe KaAUTePA TO HNXAVIOWO TNG PUOLKNG KUKAopopiag
Tou aépa, dev €xoupe apd va BupunBoupe Tn Aeitoupyia Tou Bepuavtikou
oWPaTog, mou eidaue otnv tapdypago (7-1). Otav €xoupe pdévo Bpuavon
Tou yivetal pe Bepuavtikd owpata, dev EXoUpe TIOANA va KAVOUE, MELdN
n euon and pévn Tng Exet dwaoel AUom oTo TPORANUA TNG KUKAOPOpIiag Tou
aépa. Epeiq apkel va Bdhoupue To kdBe Bepuavtikd cwua oe pia KatdAnAn
B€on péoa oTo XWpPo (ouVRBwg Kovtd O KArolo Tiapddupo 1y ndpTa) yia
va eEaopalicoupe Tn owotr] KukAopopia Tou agpa.

H ¢puokr kukhopopia opeiletal otnv 1d18TnTa TOU BePpoU agpa va
aveBaivel pog Ta endvw Kat Tou Yuxpou va katePaivel mpog ta katw. O
KpUog aépag mou Bpioketal kovtd oto ddmnedo, Beppualvopevog, avepaivel
YNnAd Kal otn ouveéxela, Kabwg pelwveTal n Beppokpacia tou, apxilel va
kateBaivel opoldpopPa ato xwpo. Katd tnv kdBodd Tou, avauryvUeTal e
Tov UTIOAOLTTIO aépa TOU XWPOU Kal evarldooel Beppudtnta pall Tou. Me tov
TPOMOo autd o aépag Tou XwWPou dlatnpeital oe pia KATWS opoldpop®n
Bepuokpaaoia.

Mévo détav mpdkelTal yia Xweoug He ueydlo Ugog, n katdotaon prnopel
va elval oAU SlapopeTIKNA Kal va €Xoupe KATw KpUo agépa kal Tdvw ToAU
Ceotd. Ta mpoBAUATA AUTd, TIOU TIAPOUCIAZOVTAL OTO BLOUNXAVIKGO KALUA-
TIOMO, Ta eldaue otnv apdypago (8-15), émou avapepdnkaue otig KM
Tou Tpoopifovtal eIKA YA EYKATAOTACELG BLOUNXAVIKOU KAUATIOMOU.

9-3. H eEavaykaouévn KukAopopia

H eEavaykaouévn kukhopopia epapudletal dtav n QUOIKA Kukhogpopia
ToU agpa dev EMAPKEL yla va €XOUE TA EMIOUUNTA ATTOTEAEOUATA KAl XPEL-
dCetal pia o loyxupn kukhogopia. Emiong epapudletal dtav n QUOLKN Ku-
kAo@opia evepyel avtiBeta and t dlelBuvon mou euelc BENoUE va €XOU-
pe, dnAadny étav BEAoupe va oTPWEOUNE KpUOo agpa mpPog Ta eMAvw, 1
Bepd TIPOG TA KATW.

Ag BuunBoupe ™ Aettoupyia evég FCU. ‘Otav mapdyetal o Yuxpdg aé-
pag amd Tnv enaen Ue To orolxelo, autdg Teivel, Adyw TNG PUOIKAG KUKAO-
popiag, va katéBel pog ta Katw. Epelq duwg Tov 6éAoupe va avéBeL IPog
Ta endvw Kat and ekel va apxioel va katePaivel opodpopea kat va Puxel
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To XwWpo. Na va emreuxbel autd, eival anapaitnto va undpxel évag Ka-
TAMNAOC avelotripag mou va wbel Tov agpa mpog ta endvw. Tdte epap-
péloupe oe TPWTN PAon v e§avaykaopévn KuKAogopia. 2Tn ouvexela,
Ta urtdAotra yivovtal e Tn QUOLK Kukhopopia. Otav €xoupe YUEn, tdéte
N QUOLIKA KUKAopopia evepyel pog Tnv avtibetn kateubuvon and autrv
OTnV omoia KateuBUveL TNV KUKAOPOPIQ O aveplaTr)pag.

2Tn B€puavon n PuOIK Kukhopopia uroBonBdel Tnv KukAogopia Tou
aépa ondte dleukoAUveTal kat n Aettoupyia Tou aveulotrpa tou FCU. Zuy-
XPOvwe Suwg eEwBel kal To Beppd agpa va ouykevtpwvetal YnAd. AvtiBe-
Ta, ol KovodAeg TolXou, eMeLdY) OTEAVOUV TOV a€Pa TIPOG TA KATW, Bonddve
oAU TV katdotaon oe B€puavon al\d ta nipdyuata o’ autég eival du-
okoASTEPQ OTNV YUEN.

9-4. [lMapevépyeieg oTov KAIUATIOUO QIT6 TN PUCIKN KUKAOpopia

H Unapén g e€avaykaopévng kukhopopiag Tou agpa KAvel To pavOUEVO
NG PUOIKNG KUKAOPOPIag Tou agpa aTov KAMUATIONS va palveTal, K Tipwtng
OYewg, TeAelwg aorjuavro. Kat duwg dev eival. MNa va to kataAdBoupe, ag
doupe TNV nepimrwon piag kKApaTi{opevng Katokiag rou eivat pefovera.

21N pefovéta €xoupe Toug dUo 0pdPOoUG TIOU ETIIKOWVWVOUV eAelBepa
p€oa and To dvolypa g okdAag, xwpiq va rapepBANeTal kdmola nopTa.
Téte, KATA TO XeWWwva, péoa art’ autd To Avolyud, o Bepudg agpag KateuBu-
VETAL TIPOG Ta endvw Kat ouppaivel o dvw 6poog va eival oAU Bepudg kal
0 KATW OpoPog va €Xel Avenapkr) B€puavon. AvtiBeta To kaAokaipl, péoa
and 1o dvolypa NG okAAag, 0 Yuxpdg aépag kateBaivel mpog Ta KATW Kat
OUYKEVTPWVETAL KUPIWG OTOV KATW OPOPO, [E AMOTEAECHA O KATW XWPEOG
va elvat mo kpUuog ard O,TL TIPETEL, EVM O ETTAVW VA EXEL AVETIAPKN KAWWATL-
ouo. AUoelg Tou TIPORAAATOG TIPOPAVWG UTTIAPXOUV, apkel va ipoBAe@Bouv
eykalpwg evw n eykatdotaon eival akdun otn pAacn TG HEAENG.

To napandvw To avapgépoupe aav éva KPS TIapddelyld yia To nweg
propel va emnpedoet n QUOIKY) KukAo@opia pia katd Ta Aowrd dpTtia eyka-
Tdotaon KAatiopou. '’ autd Ba npénet va AapBdvovtal Wlaitepa pérpa
YLa TNV QVTILETWTILON AuToU Tou Qpalvouévou. AUt Tou Ba ripénel va €XETe
Ut OYn oag eivat 4Tt n puOoKr) KUKAoPopia Tou aépa, Tap’ dAov OTL gTov
KALLATIONO €xoupe eEavaykaouévn Kukhogpopla, dev eival acrjpavtn na-
pdueTpog kat Ba mpénel dvra va AapBdavetal urtoyn, aveEdptnta and to
oUoTtnua KAMUATIopoU Tou epapuUoleTal.
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9-5. [lw¢ emiTuyxdveral o KAIIATIONOG EVOS XWPOU

OL ouvBnkeg Tou TPWTEUOVTOG agpa eival SLaPOPETIKEG amd TI OUVONKEQ
Tou aépa Tou Xwpou. O Adyog eival dTL o mpwTelwy aépag Xpeldletal va
npocBgoel 1§ va agaipéoel kArola TPdyuata oTov agpa Tou Xwpou. Av
L. anarreftal Yuen, o aépag Tpopodooiag Ba mpérel va eival 1o kpuog,
av anatte(tar B€ppavon Ba npénel va eival mo eotdg, 1) av xpeldletal va
npootebel uypaoia Ba eival o uypog KA.

Ynidpxel Aordv n avdaykn va kAvoupe dLdkplomn PeTagU Twv OUVONKwWY
TOU TPWTeUOVTOG a€pa Kal TwV OUVONKWY Tou agpa tou Ba erikpatouv
pEoa oto Xwpo. O nmpwTtelwv agpag, KETA TNV £{0odd Tou OTO XWPEO, ava-
MtyvUETAL E TOV KAUATIOUEVO aépa TOU XWPEOU Kal TO aroTéAeopa sival va
dlatnpouvtal oTabepEg ol TUVONKEG TOU KAUATIOUEVOU a€pal.

Ma va to kataAdpBoupe kaAUTepa ag To doUpe Kal Pe éva Tapddelyua.
Av 0Og éva KAHATI(OpEVO XWPOo éxoupe 27°C kat dlakOYoupe Tnv mpooa-
Ywyn aépa tpogodoaiag, n BepudtnTa mou Ba praivel oto XwpEo amnd To
nepBAMov, Ba yivel attia va avéBel n Bepuokpacia. ZTEAVOUHE OPWG TNV
KATAAANAN oodTNTa NMPwTeUovTog agpa, o ornoiog €xel Bepokpaaia moAU
HIKpOTEPN and To XWPEo, cuviiBwsg 14-16°C. AuTdg avautyvUetal Ye Tov
aépa Tou Xwpou. AroTéAeopa autig ™G avAuEng eival o aépag Tpopodo-
olag va raipvel v elogpxduevn and to epBAAov BepudtnTa Kat £T0L N
Beppokpacia tTwv 27°C va dlatnpeitat otabepry. Mpolnddeon puaoikd eivat
n nMoodTNTa Tou MPWTEUOVTOG agpa va eivat Téon, don xpeldletal yia va
dlatnpnel n Beppokpacia oroug 27°C kat ouvnBwg autd ermTuyxdvetal
e Tn BorBela KATOLoU CUCTHATOG AUTOUATIOMOU.

9-6. Ta ouoTrHuaTa KAINATIOHUOU

Baoikd dlakpivoupe T€0ogpa oUCTNUATA KALATIONOU Ta oroia eivat:
® Me ToTKEQ KALATIOTIKEG Hovdadeg (KM vepou, VRV)
® Me anootor] uévo npwtelovtog aépa
® Me TIPOKALLATIOUEVO agpa KAl TOTIKEG OVADEQ

® Me petaBAntr) noodtnta agpa (ouotruara VAV)
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9-7. To oUOTNMA LE TOTTIKES KAIATIOTIKEG UOVASES

Elval To oUotnua pe to onoio o aépag Tpopodoaiag mapdyetal kat diarti-
Betal arneubelag p€oa oTo XWEO, MECW TOTUKWY HOVASWY KAlMATIopoU. H
apxn Aettoupyiag Tou gaivetal oto oxrpa (9-1). To mAeovékTnud Tou eival
611 N KABe TKM dlabétel evowpatwpévo Beppootdtn 1 eivatl ouvdedepévn
pe Bepuootdtn ToiXOU,
MEOW TOU OTolou eEAEYXeE-
Tal cwotd n Bepuokpaaia Woktng |
Tou XWpou émou Bpioke- vepou )
Tal (oTo oxua deixvoupe >|
O6Aeg Tig TKM va €xouv
Beppootdreg Tolxou).
Emniong autdé to olon-
pa €xel XaunAd KOOTog Kal
€UKOA(Q OTnV KATAOKEUN. IT
‘Opwg dev yivetal kapia —~
avavéwon Tou aépa. Pue-
pion g uypaoiag, oe K&-
rolo Babuod, uropel va yi-
veTal oto ouotnua vepou, OeppooTtdtng
péow Tpiodng Bavac mou ~ — Xpou
Ba dlabgtel n kdbe TKM
yla va pubuiletal n Begp-
Hokpacoia Tng evepyou

erpaveiag. Onwg eidaue F )

FCU

Kal otnv YuxpoueTpia, n
Bepuokpacia Tng evep-
you emgaveiag sivat autn
mou kaBopifel Vv TWA
Tou SHR, dnAadn ) oxé- |
on alodntou kat Aavedvo-
vtog QopTiou. Mikpr| Tiun
Tou ouvteAeot SHR on- ]

. AN , ZxnAua 9-1: H apxn Aettoupyiag
Halvel peyann apuypavon o, OUOTHUATOG LE TOTIKES KALLQ-
Kal To avtiBeTo. TIOTIKEG UOVASEG.
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Kovodha
vepou FCU

ZxApa 9-2: Aildra&n Tou ouotriuartog ue tig TKM.

‘Onwg avartUEape KAl 0To KEPAAALO 6, EXOULE KEVTIPIKY TIAPOXT KPU-
ou vepou Tou TpoPodotel éva diktuo and FCU 1| kovaodAeg vepol 1| Ka-
0éteq vepou. AKOun uropel va €xoupe ameubeiag Tpopodoaoia Twv TKM
He WUKTIKO peuaTo, ondte €xoupe To cuatnua VRV, To omolo evtdooetal
ota mMAéov olyxpova oUoTHATA KAUATIOHOoU. AKOUn, avti yla éva Kevtpl-
KO diKtuo, uropel va €xoupe auTOVouEG KAUATIOTIKEG OVADEG 1) AvTA(EQ
BepudTnTag.

2e 0,TL apopd tnv avavéwon Tou agpa, Ba mpénel va noupue OTL Tpod-
KELTal yla KAMATIONO oAU XaunAwv anartjoswyv. H avavéwon pnopel va
yivetat uévo pe to dvolyua twv napabupwy, 1 péow eEaeplotrpwy. Otav
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e@apuéleTal autd To ouotnua, Ba mpémnel va eEetdloupe katd néco ta
m?3 rou avahoyoUv oe KABe ATOUO OTO XWPO £ival CUPPWVA HE TN OXETIKA
odnyia g EOK', otnv omnoia 6a avapepBoUpe, Kat TNG OUVTHPNONG, OTOV
EPFAZTHPIAKO OAHIO.

To mpdRAnua eival o1t dev eival dvtote duvatdv va €XoUule avavéw-
on Tou ag€pa. MNa va Pnop€aoupe va €XOUlE oUOTNA AEPAYWYWY OE €va
XwWpPo, Ba pérnel va dlabgToupe kat éva UPog ToUAdxLoTov 3 JETPpwWY, Yia va
un dnpuoupyoulvtal erikivdouva pelpata agpa. Emniong To diktuo Twv agpa-
YWYWV, ouvRbwg, arnaitel kat kdrola Yeudopodr|. ‘Etal, avaykaoTikd kata-
peUyoupe TTOAEG PopEQ aTo cUOTNUA AUT), WG Hovadiki Auon.

BeAtiwon tng nowdmrtag tou ecwteplkol agpa, otav dev eival duva-
TA N avavéwon] Tou, urnopouUpe va KAVOULE e NAEKTPOOTATIKA QIATpaA (Yla
OKAOvN Kat karnvo) Kat e gpiktpa evepyol dvBpaka (yia oouég Kal Karvo).
Tétolwou eldoug piktpa BAENouue oto oxnua (9-3). uoIKA UIdpPXoUV O€
TIOMEG aKOUN MOPPES KAl EYEDN.

Zxfpa 9-3: Meydhou uey€boug nAektpootatikd PIATPO Kat PIATPo evepyou dvBpaka.

HAektpootatikd ¢iktpa kat gpiktpa evepyol dvBpaka ouxvd Torobe-
Touvtal péoa otig TKM, 1diwg oTig povdadeg Tunou kovoohag. Ma peydoug
OUWCS XWpoug, drou Ta UIKpd ¢idtpa Twv TKM dev Ba entapkouoav 1 yia di-
Ktua pe FCU, undpyouv kat aveEApTnTeg HovAdeg Tou Tipoopilovrtal aro-
KAELOTIKA Yla TETOLoU TUTIOU QIATPA, OMwg auTtd TIou BAETIOUNE OTO OXAMA
(9-4). Ta piktpa autd €xouv IOAU peydAn andédoon.

1 Odnyia EOK 89/654 kat vépog 16/1996: Na kablotikA epyacia mpénel va avaloyolv 12
m3 XxWpou avd ATopo, Yia eEAaPpLd CwUATIKA epyacia 15 m3/dtouo Kat yia Bapld owuatl-
KA epyacia 18 m¥/dropo. Zta m® npopavig voouvtal uévo ta kabapd m?® avd drouo tng
aibouoag kat dev gupnephauBdvovral xwpot ektdg TG aibouca dnwg dtddpopol Kat ot
Aourol XWpPot. ZTov UTTOAOYIOUOS TwV MS, TO UEYLOTO UPOG TOU XWPOoU AauBdvetat uéxpt 3m
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H napouaoia torikwv povddwv kabaplopuou aépa ev HEPEL IOVO UTIOKA-
Blotd Tov eEaegplopd. AldTi, av kat kabapifouv Tov agpa Kal BEATIWVOUV
oAU Tnv moldTa NG atuéopalpag Tou Xwpeou, dev avtikadlotolv To
o&uyodvo nou katavalwvetal. ‘Etol o eEaegplopdg T€Tolwy Xwpwv Ba xpeld-
Cetal Kal TAAL va yivetal al\d katd apatd daotruata (r.x. pe 1o dvolyua
TWV Mapadupwv).

(B)

ZXAHa 9-4: Movddeg kabaplouou agpa Xwpeou. AlaBETouy urtodoxXEG yia NAEKTPO-
oTatikd PIATPo Kat yia piAtpo evepyou dvBpaka (A) Movada opooric (B) Movdda
darédou.

9-8. To treTpacwAnvio cuoTnua ue TKM vepou

2Ta ouoTMaTa UPnAwv anaitioswy propel va yivetat kaAutepn puduion
TWV CUVBNKWV TOU XWPOU HE TNV EPAPLOYr] TOU TETPACWANVIOU oUOTHa-
TOG. 210 TPOMO Kataokeunig Twv FCU autou Tou ouotruatog avapepbrika-
pe otnv napdypago (8-5).

2TO TETPACWANVIO CUCTNUA, OTIG aKpaleq KAAOKALPIVEG KALPIKEG GUV-
Onkeg, Aettoupyel POVO TO YUKTIKO OTOLXEIDO KAl OTIG AKPA(EQ XEIUEPLVER
Aettoupyel povo to Beppavtikd ototxeio. Katd v niepiodo autr n Aettoup-
via dev €xel MOAU peydAn dlapopd and auTr) ToU €XOUME HE TO JDIOWANVIO
ouotnua. H diapopd ¢aivetal kuping oTiq eptddoug Tou dev Yvwpifouue
av 6a pag xpelaletal Yuen rf} B€ppavon. Ta duo ototxeia Aaupdvouv evto-
A1} and Tov (dlo BeppooTtdn kat Aettoupyel ekeivo To otolxeio To oroio
Xpeldetal. ‘ETol emtuyxdvovtal ol arnattoupeveg ouverkeg dveong katd
ToVv KaAUTepO duvatd TPdTo.

Me To TeTPacwWAVIio oUoTNA Kal e TOV KATAAANAO QUTONATIONO, UTTOo-
pouv va yivouv TIoAAd akdun tou dev eival duvatdv va avarrtuxboulv o’
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auTd 1o BIBAI0. AuTtd Suwg Tou Ba mipénel va AexBel eival 6tL katd kavova
aro@elyetal n Tautdxpovn Asitoupyia kat Twv dUo oTolxelwy T.X. Aro-
eelyetal n aneubeiag Aettoupyia Tou Beppaviikou otolxelou wg otolxelou
avaBépuavong tou agpa (kdati ou Ba anarroyoe kal Peydho kdotog oe au-
TopaTIONOUG). Av Og éva XWPo oL OuVOrkeg elval TEToleg ou dnuoupyouv
evalaooodueveg avaykeg B€puavong kat YuEng, Ta CUCTHHATA AUTOMATL-
OoMoU Tou epappolovTal 0To TETPACWANVIO oUoTnua gival TETola woTe va
Aettoupyel éTe TO YUKTIKG Kat TIOTE TO BePUAVTIKO OTOLXEIO.

‘Eva dANO TIAEOVEKTNMA OTO TETPACWANVIO cUotnua eival étL dnuoup-
youvtal dUo teAeiwg aveEdptnTa KUKAWPATA CwARvwV vepou ({eotou amnd
To AéBNTa Kat kKpuou ard tov YPUKTN) Kal €10l arnoPeUyeTal To vepd Tou
SIkTUou B€puavong va KUkKAopopel oTo KUKAwUA Tou Kpuou vepou. To Ce-
ot vepd pokalel punavaon, kupiwg Adyw g arnoBoArg Twv aAdTwV Tou
aoBeotiou Kal TNG emKABIONG TOUG E0WTEPIKA TWV CwAvwy. Me To TeTpa-
OWAVIo oUoTtnua aropelyeTal n pUTAvon Tou euaiodntou oe anédoon
YUKTIKOU oTolxelou (To kpUo vepd oxedodv dev puraivel).

Ta peydAa pelovekTipata Tou TeTpacwAnviou ouotrpatog eival 6t 6a
g€xoupe avAaykn xwpou SIEAEUONG YIa TECOEPLG OWANVEG Kal OTL TO KOOTOG
TOU CUCTAMATOG givatl TIOAU UPNAQ, 1Biwg TO KAOTOG TOU AUTOUATIOMOU TIOU
aratteitat yia mm owaotr] a&lonoinor| Tou. AveEAPTNTOG AUTOUATIONOG WITo-
pel va anaiteitat va untdpxet akdéun kat oe k&be FCU.

9-9. To KeVTPIKO oUOTNUA UE ATTOOTOAN OVO TTPWTEUOVTOS aépa

Eivalr To olotnpua kevrpikoU KALLATIONOU, OTO OTIo(0 O KALLATIONEVOG Q-
pag napdyetal pakptd and Toug xwpoug, péoa otnv KKM kat otn cguvéxela
dloxeTeUeTal OTOUG KAUATILOUEVOUG XWPOUG HECW agpaywywv. To ouatn-
Ma autd eEaopalilel Tnv avaveéwon Kat Tov Kabaploud tou agpa. To pel-
OVEKTNUA Tou eival étL mapouctdlel TIOAEG DUOKOA(EQ oTn pUBHILON Kal oL
BepoKpaaieq Twv XwWpwv eAEyxovtal TIoAU SUCKOAQ.

2T1Iq KKM, ektdg amd tn 6€puavon 1 tnv YUén tou aépa yivovral Kal
dN\A\eg eneEepyaoieg, avdhoya pe TIG avAykeg ToU Xwpou, onwg Uypavon
| apUypavaon, o kabaplopdg Tou agpa e iATpa KA. Emiong yivetal kai n
avavéwan Tou agpa, ou onuaivel 4Tt €va PEPOoG ToU agpda ToU TIPOEPXETAL
and To XWPOo arnopp(mTeTal Kal avtikadiotatal pue PPEOKO ATHOOPALPIKS
aépa, TAoUC10 0g 0Euydvo Kal anmalAayévo and KAToleG OOUER KATT.
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AMyn
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Alapopd Ap = Auvauikn miieon

¢ OMKA miieon

ZxApa 9-5: >wArjvag pitot oe Tour.

Ma va Aertoupynoel autd 1o oUoTtnua, Xeeldletal oAU KaAr pubpion.
Ta épyava rou xpnotuomnoloUue eival Bactkd To aveOUETPO YIa TA OTOULA
Tou avagépage atnv napdypago (4-2) kat o cwArjvag pitot rrou BAEnouue
oto oxAua (9-5). H pétpnon tng taxutntag péoa oe aepaywyouq HEow ToU
owAAva pitot, av yivel cwotd, eival apketd aglémiotn, alAd anattei ™ oTa-
Beporoinon Tng porg Tou aépa. Ma va yivel autd anartteital va eipaocte e-
pirou 8 dlapétpouq pakpld and To onuelo mou undpxel dlakAddwon, dia-
otavpwan, aveplotipag kAi. EEaipeon arotelel To avodikd pelpa aépaq,
érou propouUpe va meploploToupe oTig 4 dlapétpouqg. Me dMa Adyla dev
elval eUKOAO va PETPIOOUE OTIOUDNATIOTE TNV TIAPOXT TOU agpa.
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(A) (B)
)
Ixjua 9-6: Aildpopa dpyava ustpnong taxutntag agpa (A) owArvag pitot (B)
MAEOKOMIKOG OwAvag uEtpnong Taxutntag agpa oe aepaywyous (BeAtiwon tou

owAnva pitot) (I) HAekTpoVIKO Spyavo eEEIdIKEUUEVO OTN UETPNON TNG TAXUTNTAG
ToU aépa otnv ££050 Twv oToUiWwY

Ot owArveg pitot untdpxouv oe dldpopa UK, avaloya LEe ToV aepayw-
y6 Tou B€AouE va PeTPriooupe. Av Kal 0 cwArvag pitot mapapével To KAQ-
OlKO epyaleio yla T HETPNON TwV TAXUTATWY TOU agpa og agpaywyoug,
€xouv gupavioTel Ta teheutaia xpdvia kat AAa épyava yla n JETpnon g
Taxutntag Tou agpa. ‘Eva and autd eival ot TnAeokorikol cwArjveg HETpn-
ong nou BAénoupue oto oxrua (9-6), Ue Toug oroiloug UrnopoUule va PuBpi-
{OULE Kal TO PNKOG TOU gpYaAeiou.

A) (B)

ZxApa 9-7: Métpnon ¢ TaxutnTtag Tou agpaywyou Ue ouyxpovo eEonAtoud
(n dvw o uétpnong gaivetat va anéxel Qpketd ano ta Towuara, aAAd autd
ouuBaivel eneldn undpxet n uOvwaon Tou agpaywyou).

O 1pdrnog mou yivetal n pétpnon e éva ouyxpovo gpyaleio gaivetal
oTo oXAua (9-7). Zto ev AOdyw oxNa, onwg BAETOUPE, EXEL XPNnalortonoel
TNAEOKOTIKOG CWARVAG.
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To mpdéBANUA SUWG TNG PUBUIONG TwV OToUiwy dev eival kabBdAou arAd.
ZUYKEKPLUEVa, éva AdBog otnv Tapoxr Tou vepou, TG Td&ewg Tou 20%,
ouvendyetat Adbog otnv anddoon g KM katd 3-5%, evw éva Adbog Tng
TdEewg Tou 10% eival ouolaoTikd undév. ANA n anodiddpevn BepudtnTa
og éva Xwpo, OTav o KAIMATIONAG yiveTal pe Tov mpooayopevo agpa, dide-
TaL ard TN YvwoTr Jag oxgon:

gs = Cs x Q x At (9-2)
‘Onou:
Q : O 6ykog Tou anartoUpevou KAlATIopEvou agpa oe L/s.
ds: To alobntd poptio Tou xwpou o W.

Cs: 2TaBepdg OUVTEAEOTNG, Ol TIHEG TOoU omolou didovtal atov Tiva-
Ka (3-22). Zmv emedvela g BdAaocoag €xel TNy TR 1,2 (a€pag
standard).

At = t, - t, yia 6éppavon kai t, - t; yia Yu&n, drnou:

t; : H Bgpuokpacia tou kAipatiopévou aépa mpooaywyrg os “C. MNa
TIPOXELPOUG UTIOAOYIOMOUG propeite va AauBAVETE yia TO XELUWvVa
45°C Kat yla To kahokaipt 16°C.

t, : H Bgpuokpaaia tou kAlpati{éuevou xwpou oe °C.

Ag douUpe Tt oupBaivel katd T Aettoupyia Tou CUCTAUATOG TO KAAOKAIPL.

Av Katd N Aettoupyia Tou oUOTAPATOG TIECEL AMGTONA N TTAPOXT| TOU
aépa katd 20%, 1éte, Onwg BAENoupe and tn oxéon (9-2), 6a néoel kat n
arédoon. Na va anopuyoupe TEPIMAOKOUG UTTOAOYLOMOUG, ag dextoupe
011 TO Qg elval katd poogyylon otabepd, omndte and Tn oxgon (9-2) mpo-
KuTTTEL OTL:

Q x At = oTaBepdqg apbuog C (9-3)

Ondte Ba apxioel va aveBaivel ) Beppokpacia Tou XWEOoU PEXEL va Tl
TeuxBel véo onpelo 1oopportiag. Av n apxikr apoxn Atav Q kat PeTd ™
pelwon katd 20% eivat Q,, Ba €xoupe Q, = 0,8 x Q4. AvtioTolxa av eixaue
Aty aut] 6a yivel At,. Onidte Bdoel TNG (9-3) €XOUpE:

C =Q1XAt1 zQzXAt2:>Q1XAt1 z0,8XQ1XA1:2:>
At, = 1,25 x At, (9-4)
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Ané ta mapandvw gaivetat 6Tt pia pelwon g napoxng Tou agpa katd
20%, emeépel hia avg&non tou At katd 25%. ZInv MPAyPATIKOTNTA N Ta-
padoxn mou kdvaue 6Tl To popTio elval oTtabepd dev oxUel EMAKPIBWG.
MEpog Tou popTiou, kaL ouykekpiuéva autd mou opeileTal oe BEPUIKN
aywydémnra, emmpeddetal and v eowTeplkr) Beppokpacia kat Ta duojle-
v} anoteAéopara petpralovral kAnwg. To teAkd anotéAeopa Ba eivat va
g€xoupe pia peydAn av&non tng Bepuokpaaciag oto xwpo, TnNg TdEewg Tou
20-22%, Tou eival oAU onpavTikr. Mevikd prnopoulpe va dexouaote OTL,
Katd mpoaogyylon, éon eival n moocootiaia au&opeiwon NG MapoxNng Tou
aépa téon Oa eival n au&opeiwon Tou At.

AvtioTolxa, katd to xewwva 6a €xouue peiwon Tou At katd 20-22%,
dnAadr| 6a néoel onuavtikd n Bepokpaacia Twv XWPEwv.

AN\A ta npoBAfjuata dev Telelvouy edw. H pubuion ue 1o vepd eival
APKETA aKPIRNQ KAl Ol HETPNOELG APKETA a&ldmioTteg. AvtiBeta n pubuion
e Tov agpa eurepléxel ueydha opdiuata. Emniong 6a npénel va nmoupue o1t
dev undpxel kapia duvatdtnta pubuiong tou goptiou. N’ autd €va ktiplo,
pe To amAd cluoua aepaywywy, Ba mpémnel va eival xwplopévo ae {wveg
avAhoya e ToV TPOCAavATOAOWO TOU.

E‘? NMAPAAEIrMA

Ac urmoBgooupe OTL N BepuoKpacia Tou Xwpou eivat 27°C kat o agpag
npoodyetal pe 15°C. Katd m puduion Tou SIKTUOU TwV agpaywywy, £yt-
ve AMBog HEXPL £25% OTnv Tapoxr] TOU agpa Tou XwWpPou (elval pkpdtepn
NG anarroupevng). Na ekTiunBoulv ol Beppokpacieg ou Ba €xoupe péoa
OTOUG KAIUATICOEVOUG XWPOUG.

‘Exoupe At = 27 - 15 = 12°C. To 25% x 12°C = 3°C. Apa ol BgpoKpa-
oleq TV KAPATI(OpEVWY XWpwv Ba éxouv dlakuuavon +3°C, dnAadn and
24-30°C. H KMUATIOTIKY) eyKaTtdoTaon 8a £Xel MPoPavws AroTUXEL.

9-10. To mpdoPAnua TnG uETPNONG TNG MAPOXNG Tou aspa

H €vdel&n Tou aveouETPOU dev EMAPKEL Yla va €XOUE Glyoupa amnoTeAE-
OMATA YA TNV TIAPOXN TwV OTOMI{wY, eV OL UETPTOELG e To owArva pilot
yivovtal og moA\d onueia oe pia k&betn Tour Tou agpaywyou, and érnou
naipvoupe 1o P€go dpo. ‘ETol To opdAua propel va elival TtoAU onuavtikd
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Kal o€ TIOAG Turjuata propel va urtepBaivel katd moAU akdun Kat To 25%.
EvdelkTikd avagépoupe OTL ol UETPOELS TTAPOXAS TOU agpa Tou yivovtal
o€ eldIKA gpyactrpla Orou eAéyxovral ol arnoddoelg KAUATIOTIKWY UNnxa-
vnudtwy, ap’ éAov dTL xpnouuornolouvTtal eEEAlyuéva oUOTHATA KAl OU-
OKEUEQ METPNONG, EUMEPIEXOUV KAl AUTEG oNUavTikA Adon. Ot petprioelg
NG Mapoxng Tou agpa HeTa&u dUo cofapwv epyactnpiwv pnopel va dia-
PEPOUV ONMAVTIKA (TL.X. OlapOopEG TNG TAEewG Tou 8-10% 1 HEPLIKEG POPEQ
QaKOUN TeploadTtePo). Mdoo pdAAov Ba unopoUloape va EUTIOTEUTOULE TIG
METPNoELG TToU YivovTal e €va anA\d avepdpeTPo 1) To TIOAU e éva owArva
pitot (rmou éxel Ouwg oAU KaAUTepn akpiBela arnd To aveudUEeTPo).
ZXETIKA KANEG LETPNOELG Urtopouv va AngBouv pévo ue owArjva pitot
arnd Eunelpo TeXVIKO Kal apou akoAouBnbouv aucTtnpég odnyieq wg mpog
Tov aplBud kat Ta onpeia p€rpnong. T€tolou eidoug Suwg xpovoRdpa é-
TPNOoN a&ilel (owg Tov KOO va KAvouue HOVO Yid TNV KEVTPIKY TTIapoxr TNG
KKM (oTtov keviplkd agpaywyd Kal HEPIKA HETPA Hakpld amd To onueio Tng
e€Bdou yla va €xel orabeporionBei n porj Tou agpa) 1| To oAU yia TOUG Ke-
vIplkoUg kAAdoug Tou diktuou. Emiong undpyouv onueia rou dev propou-
ME va Ta PETPriooUpE oUTE e OwArva pitot (T.x. pHeTtd and kaumuAeg). Ot
npoUnoBEaoelq yla va ndpoupe agldmioTn HETPENON e TO owArva pitot elvat:
® Na AngBouv Touldxlotov 25 onueia pétpnong. e UikpoUg agpayw-
youg, dlauétpou pikpdtepng arnd 450 mm, prtopouv va Angoouv Atyo-
Tepa onueia, ox1 duwg Aydtepa and 9.
e H taxumnta tou agpa va eivat touldyxiotov 7,5 m/s, mpdypa rou katd
Kavova LoxUeL yia ToUg KeVTPIKoUg agpaywyouq.
e O1 arnootdoelg Twv onueiwv pétpnong peta&u Toug va pnv elval pe-
yahUtepeg arnd 200 mm. Ze aepaywyouq SIaPETPOU HIKPATEPNG amd
450 mm, propei va eival To oAU péxptl 150 mm.
® And Ta TOLKWUATA Tou agpaywyou, Ta ev Adyw onueia, 6a mpénel va
anéxouv nepinou katd 1o 1/3 g wg dvw andotaong. Mapadetypata
gaivovtal oto oxrjua (9-8). MoM\ol texvikol Aappdvouv to 1/2 g and-
oTaong, ondte 0 agpaywydg xwpiletal oe (oa teTpaywvdkia. Maviwg,
undpxel apeBadtnta oxeTikd e tn B€on mou Ba Tpérel va petpnOel
n TaxumTa kovtd ota épla, yia va SWOEL AVTITPOOWITEUTIKO ATIOTENE-
opa. ' autd ol agpaywyol pe peydleg dlaoTAoELg, TIOU €XOUV OTO OU-
VOAO TWV TETPAYWVWY, AlyOTepa TETPAYWVA (%) va €pXOVTAlL OE EMAYT)
MEe Ta TowHaTa, divouv Tio aglomaoTa anoteAéouaTa.
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® Na anéyxoupe TouhdxloTtov 8 dlauétpoug and tnv teheutaia datdpa-
&n TNQ pong Tou agpa (KAUTUAN KATTL.) yia avodikd peldua. Mnopouue
va rieploplotouje og 4 SIAUETPOUG.
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ZUvolo: 42 onueia

ZUvolo: 41 onpeia

Zxnua 9-8: MNapadeiyuara KaBoplouoU onueiwy UETPNONG UE CwARva pitot.

Mia TouldxioTov TéTola PETpnaon Ba xpelaotel onwodrnote va kavoupue
OTOV KEVTPIKO agpaywyd, yia va Bpouue Tnv iapoxn aépa g KKM kat, av
Xpeldetal, va au&rooupe 1} va UELWOOUE TIG OTPOPEG TOU AVEMLOTAPA,
WOTE TOUAAXLOTOV va €XOUE TN OWOTH TIApoXr] Tou agpa. Av n rtapoxr Tou
aépa npokUyel peyaAUTepn kat To diktuo gaiveTtal va Aettoupyel ikavortol-
NTkd, Ba npénel va eEetdooupe katd néco kat n KKM éxel tn duvatdtn-
Ta va dextel TN peyaAltepn TaxUtnta agpa, T.X. av n taxutnta agpa ota
@iktpa elval amodektr). H YeAéTn Tou JIKTUOU TWwV AEPAYWYWY TIPETEL va
€xel kavel Tnv PORAeYn yia va urtdpxel KatdAnAn B€om yla tn pétpnon,
TIOU va eKMANPWVEL OAEG TIG arnartoUpleveq PoUmnoBEaelg yia va Angoel pa
a&léroTn pETPNON.
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(A) + = petpnBEvta onuela (B) ‘Evdel&n p€tpnong
+ = onpeio und pétpnon katl lavr|q anodkALong.
X = gnuela mou anopévouv
yla va petpnBouv.

ZxApa 9-9: 2touxeia uEtpnong and v 08dvn evog alyxpovou opydvou (A) Ta
onueia ugtpnong (B) arnoteAéouata and tig UETPHOELG e TO TBavd opdAua.

‘Eva oUyxpovo mpoypauuati{duevo dpyavo Yétpnong otyoupa pag Bo-
nBdel neploodtepo. H 08dvn evdg Té€Tolou opydvou, OTwg Ppaivetal Kat 0Tto
oxnua (9-9), uropel va pag divel kal otolxela oXeTIKA e TN PETPNON Kal
TO TUBavo opdAua. MNapd 1o ouyxpovo Tou eEomMALoUOU, N SUCKOAia aTtnv
akpiBela Tng Hétpnong Tng napoxng agpa sivat oxeddv n B, 1Blwg oTIq
MIKpEQ TaxUTNnTeg TOU agpa.

Ma 6Aoug Toug napandvw Adyoug, To arAd cUoTnuUa KALMATIOMOU e
dlavoun mpwtelovta aépa, oe éva TepITAoKo KT{pLo e ekTeTapévo dikTuo
agpaywywv oxedov note dev xpnoluoroleital. Avtibeta, prnopel va To ou-
vavtriooupe va Aettoupyel pe ertuxia oe peydhoug xwpoug Kal aibouoeg
| og Blounxavieg KAT., orou mPOKeLTal yia €va PeyAAo eviaio Xwpo oTov
orolo TeAlkd kataArjyel 6Aog o agpag. Katd ouvénela ta opAAuaTa Ka-
Tavoung ™G mapoxng Héow Twv oTopiwv eAdxiota ernpedlouv v OAn
KataoTtaon.

MoM\ol unxavikol dokipacav va epapudcouv 1o oUoTNUA e TIAPOXH
MOvo TpwTelovTog agpa Kat oe Tepimloka dikTua, T.X. og kdmnoto Eevodo-
Xelo, kAvovtag urtoAoylopoUg oav Kal autoug Tou eidaue oto kepdlalo 4.
AMA 1O anoTéAeouq, OTIQ TIEPLOCOTEPEG MEPUTTWOELG, dev NjTaV KAl TG00
ikavoronTikd. H @uon epapudlel Toug dikoUg TNG auotnpoug Kat oAU
neplmhokoug kavéveg. H peAétn dev elval mapd pia apxiki mpoogyylon.
‘Eva diKTuO, yla va Aeltoupynoel owoTd, TPEMEL va pubpiotel. Kat pubuion
akplBeiag oe éva diktuo agpaywywv dev yivetal.
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Ta napandvw npoBAruata, avtietwridovral pe dA\a cuoTruata KAL-
MaTIoPoU Kal OUYKeKPEVa autd ta poBAruata dev undpxouv oto ou-
OTNHA UE TIPOKAUATIOUEVO a€PA KAl OTA CUOTAMATA METABANTAG TAPOXNS
éykou aépa (VAV) rou Ba doUpe ot OUVEXELD.

9-11. To ouoTnua pe MPOKAILATICUEVO AEPA Kal TOTTIKEG UIOVASES

210 oUomua autd yivetal ouvduaoudg twv dUo TPoNyoUUeEVWY CUOTN-
pétwv. Me autd Tov Tpdmo, ouvduddovTal Ta MAEOVEKTHATA Kal TePLopi-
Covtal og peydlo Babud ta pelovektiuatd Touq. Eival moAu diadedopugvo
eneldn) elval oAU eUKOAO va eTUTUXEL OTN AEITOUPYIQ TOU KAl QUTOG TOU TO
ePapuolel £xel eAAxLOTEG TOAVOTNTEG VA NV TA KATAPEPEL VA KATAOKEUA-
o€l €va owaoTO Kal AEITOUPYIKA Ayoyo oUoTna.

H Baoikr) apxr) TG Aeitoupyiag Tou CUCTAUATOG PaiveTal 0To oXAUaA
(9-10). Yrdpxel kat tdAt n KKM, érou napdyetat o mpwtelwv agépag Kat o
oroilog elodyetal OTo XWPO HECW evOG SIKTUOU AEPAYWYWY. ZUYXPOVWG
€XOUME Kal tapaywyn MPwTtelovtog aépa amnd TIG TOTIKEG KAUATIOTIKEG
povadeg. AnAadr| o mpwTtelwv agpag mou KAUATICEL TO XWPO TIPOEPXETAL
aré dU0 JAPOPETIKEG TINYEG.
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Kevtpikd
ouotnua
eNEyxou

Wuktng
vepou )

KKM OepuooTdtng
(yra To diktuo XWPOou
qEPAYWYWDV) > -

-

L

Zxfipa 9-10: H apxrj Aettoupyiag Tou ouoTruaTtog Ue MPOKAATIOUEVO agpal.
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O mnpooaydpevog agpag HEoW TWV AEPAYWYWY oKomd €xel Kupiwg va
avavewoel ToV agpa Tou XwWPou, al\d Oxt va Tov Bgpudvel 1§ va Tov Yu-
Eel amd uévog tou. MNa va pn dnuoupyndouv npdobeta Bepkd 1) PUKTL-
KA gopTia oTo XWpo, Tov kKAatiloupe mptv va tov oteiloupe. Zuvribwg o
aépag mpoodyetal Ue Bgppokpacia mou dlagepet ehdxiotoug “C and tn
BepUOKPATia TOU XWPOU KAl OVOUAZETAL TIPOKALATIONEVOG. YTIAPXEL OUWG
n duvatdtnTa 0 agpag va anooTtEANeTAl APKETA KpUOoG 1] apkeTd (eaTog,
avoAOYWG TWV KALPIKWY CUVONKWV.

PV AVYIErE

ZxAua 9-11: To turjua napdkauyng (by-pass) tms KKM.

lMa v nmapaywyn Kal I pubuion tTng Oepuokpaciag Tou TPOKALUA-
Tiopévou agpa, n KKM eival epodlacuévn pe to TUipa napdkauyng (by-
pass), ou @aivetal oto oxrfpa (9-11). Tn Aerroupyia Tou TUrUATOG TIA-
pdkapyng tnv eldape kupiwg otnv napdypago (2-13). Me v Katd\\nAn
puBuLoN TG B€ong Twv TAunEp, pubuietal kal n Beppokpacia Tou aépa. H
gpyaocia autn propel va yivetal kat pe Tov KATAANAO auTOUATIOUO.

Eival AdBog va mapaleinetal To TUipa napdkauyng and tnv KKM. Mia
KKM napaywyrg TPOKALLATIOUEVOU agpa, TIoU OTEAVEL OTO XWPEO ToV agpa
TOAU KpUo TO KAAOKaipl Kal To XeWwva oAU {eoTd, unopei va dnuioup-
Yoel poAruaTa étav ol avaykeg Tou Xwpou oe PUEn 1 B€puavon eival
MIKPEG. TdTte n TKM Ba ndpel evtoAr) and to BeplooTdTn va otauatioel,
aM\d o xwpog Ba eEakoloubricel va Yuxetal 1} va Bepualvetal and to oi-
KTUO TWV AgPAYWYWV.
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Aiktuo
agpaywywv
KovoodAeg

KKM vepoy FCU

vy

ZxApa 9-12: ‘Eva ouotnua ue arnootoAr] mpokAatiouévou agpa kat ue TKM.

To cUoTtnua e Tov MPOKALUATIONEVO agpa propel va eAEyxel TIOAU Kakd
Kal TNV uypaocia Tou agpa Tou Xwpeou. MNa napddeiyud, oto oxripa (9-12)
BAEroupe pia dldtagn eA€yxou TG uypaciag Tou TPOKALLATIOUEVOU agpa.
Ma ™ Aetroupyia katd 1o xelwva uttdpxel 0 YVwoTdg Uag uypavtipag.
Na 1o KaAokaipt umtdpxel €vag apuypavinpag mou aroteleital and duo
oTolxela To €va and ta onoia eival eEATUIOTAG KAl TO AANO CUMMUKVWTNG.
Kat ta dUo ototxeia Aeitoupyouv e tov dlo Yuktn. O aépag, mou €xeL 1Ndn
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nepdoet and to TPNUa napdkauyng, YUxetal oTo TPWTo oTolxelo kal aro-
BAM\el TV uypaoia Tou, ev oto delTepo avabepuaiveTal kat Tou TPoadi-
detal md n apatpebeioa BeppdtnTa. O aépag ouvexidel va kateubuveTal
TIPOG TO XWPO, He TNV (Bla oxeddv Beppokpacia, aAAd e TIOAU PELWUEVN TN
OXETIKA uypaoia tou. To ouotnua autd propel va tomobeteital kal péoa
oe agpaywyo (avti otnv KKM).

Yypavtipag
(Yia TO XEWWVA) S UMMUKVWTNG E&atomg

V4 l

diNTpo aépa

/
L] <
\

<
S|

[t o, -
[
+
AY Y4 X .
2yxfua 9-13: Mapddetyua
" - ouoTiUaTtog eAgyxou tng
UKTIKO uypaaoiag Tou mpokAaT-
ouykpomHa orgvou gépa PO
Agpaywyol
KKM Wuktng
FCU

Zxiua 9-14: AMn didta&n ouotrjuarog npokAuatiouévou agpa -TKM.
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To kowé oTolxelo HeTa&U Tou MPWTEUOVTOC AEPA KAl TOU TIPOKALUATIONE-
vou aépa eival 4Tt Kal oTIg U0 TEPUTIWOELG O AgPag TIPOCAYETAL UECW aE-
paywywv. H dlapopd eival 41t 0 mpwtelwv agpag avaAaufdavel pévog Tou
TO POPTIO KAUATIOOU TOU XWPEOU, EVW O TIPOKALATIONEVOG avalapBAveL UL-
KO HOVOo UEPOG (1) kat KaBOAou) Kal To urtdAotrto To avaiapBdvouv ot TKM.

210 oUoTNUA UE TIPOKNUATIONEVO a€pa, XpeldleTal kal TIdAL pubuion
070 JI(KTUO TWV AgPAYWYWY, Yla va arooTENAEL TN owoTr MoodtnTa aépa
OTOUG XWPOUG. ANAAG Ta AdBn TG pubuiong Tiou avapepape, 6oov apopd
TNV MoodTNTA TOU TIPoCayOueVoU agpa yla eEagplopd, propouv va yivouv
arnodekTtd. O aépag mou anatteltal yia eEagploud, énwg sidape kat oto
KEPAAALO UTTIOAOYLOUOU TWV PUKTIKWV Kal BEpUIKWY popTiwy, €Xel heydha
nepldwpla dlakupavong.

9-12. To ouoTnua VAV

2TIQ oUYXPOVEG EYKATAOTATELG KAUATIOMOU ePapOlovTal EISIKEG TEXVIKEG
KAl OUCTAMATA auTouaTiopoU yia Tn puUBuion Tng Bepuokpaaiag Tou kAbe
Xwpou. H pihocgopia Toug eival yevikd oAU amiy: e éva Bepupootdtn pub-
MiCoupe ™ B€on evég Tdunep miplv and 1o otduo. ‘Etol, xwplg va pag evol-
apépel va pdboupe éoa akplBwg eival ta L/s Tou aépa nou anootéAeTal
OTO XWpPOo, Ba €xouue akpIBWS TNV TIOCOTNTA agpa Tou XpelddeTal yia va
ToV KAaTioEL.

2V napandvw niepimtwon apxiCoupe va €Xoule pia petaBAnTr ood-
NTAa a€pa OTo XWPO KAl WAAE TTAEOV Yla TA CUCTHUATA Tou eival Jlebvig
yvwotd pe t ovopacia VAV (Variable Air Volume). Autd Bagoiovtat ota
KATAAANAQ oTtéula agpa Kat o€ TAUMeP Ta oroia pubpifovrtal pe Tov Katdh-
ANAO QUTONATIONO.

Zxiua 9-15: Mia didra&n otouiou aépa o ouotnua VAV.
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‘Eva 1étolo e€ehlypévo ouotnua otopiou BAEMouUUE OTo OXrpa (9-15).
To oTOUI0 AUTO EXEL EVOWUATWEVO Evav EIBIKO UNXavioud, onwg PAEMOU-
He oTo oxrjua (9-16), péow Tou omolou yivetal n pUBuIoN Tou agpa.

ZxApa 9-16: To Baoikd e&€dptnua tou otouiou (9-15) rou pubuitet
™V napoxn Tou agpa.

‘Eva dlagpopeTikd ouotnua BAEmoupe oto oxiua (9-17). To xapaktnpt-
OTIKO autoU ToU cuoTAUaTog eival 6Tt dlabéTel evowpaTwuévo aTolxelo kat
Quolkd piAtpo aépa (ota otolxeia mpénel ndvia va npotdcoeTal GIATPO
aépa). To otdulo autd ouvdéetal aneubelag e Toug agpaywyouls Katd Tov
TPATO ToU PaiveTal aTo OXNHA.

diATpo

e \

MpwTtelwv
Nwrdg agpag
agpag

2Tolxelo

Avakukhogpopia

Ixua 9-17: AAMog TUrnog ouoTtriuatog EAEyXOU TG Mapoxri§ Tou agpa.
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‘Evag dA\\og tumnog otopiou cuotiuarog VAV, katdAAnAog yla tnv To-
MoBETNON oe TMAAKaA YPeudopoPng, paiveTal oto axnua (9-18). AlabeTel
eniong evowuatwuévo oTolXelo yia Tov KAAUTEPO EAEYXO TWV CUVONKWY
Tou agpa.

2710 oxrjua (9-19) BAénoupe dUo eEaptripara mou oAU ouxvd ouvdud-
Covtal ota cuotrjuata VAV. To npwto eival éva tdunep mou pubuilel tnv
TIaPOXT) TOU agpa Kal To Ao elval €vag e1dlkog TUMOG oTopiou agpa mou
ovoudletal dlaokopriotiq (diffuser).

‘Onwg oupPaivel kat pe Ta cuotripata VRV mou eidape oto kepdhalo 6,
étol kal pe Ta VAV, o kdbe kataokeuaotng €xel To dikd Tou ouotnua. MNa
va UEAETNOEL KATTIOLOG KAl va kKataokeudoel éva cuotnua VAV 6a npénel va
€pOel MPWTA OE eNAPN [E TO OUYKEKPLUEVO KataokeuaoTr|. H dlapopd e&i-
val 4Tl n HeAéT evog ouotpatog VRV eival oAU eUKOAN, evw evog ouoTh-
patog VAV eival oAU dUoKOAN Kat propel va ekrovnBel povo and gunelpo
MNXaviké o€ ouoTHATA KALATIOMOU.

Ixua 9-18: Z1uto Weudopopng
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Alaokopriotg
(Diffuser) Tdunep

ZxApa 9-19: Aidra&n tdunep-otouiou dlaokopriouou Tou agpa (diffuser).

Kevtpikn
povada
""""" eNéyxou
AUTONATIONOG - PUBULOT EAEYXOU
Torukn
Hovada
eNéyxou
OeppooTdTng >téuo VAV Awgbnmplo
XWpou napoxng agpa

ZxfAua 9-20: Sxnuatkn didta&n evog ouoTtriuatog autouatiopou VAV.
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Ta oguotruara VAV mipénel erunAgov va SlaB€Touv Kat To KatdAAnAo ou-
OTNHa auTtopatiopou kat eAéyxou. ‘Eva tétolo gaivetal oto oxrjua (9-20).

ZxfAua 9-21: Zyotnua pubutongs g napoxrg Tou agpa Ue TAUep.

Ektdg and tn pubuion Twv oTopiwy, 0 EAeyX0Q TNG porg Tou agpa yive-
Tal Kal e Taurnep, Ta oroia propel va tpopodotolv éva 1 Kal eploodtepa
otoua. duoikd urtdpxel To KeVTPKG cuoTnua eAEyxou. Tn gllocopia Tng
puBuoNg Héow TwV TAPTEeP TN BAEMOUPE Kal oto oxAiua (9-21). 'Evag and
Toug MoAAoUg TUToUG Twv TAUmepP eival autdg rou ¢alvetal oto oxAua (9-
22).
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IxApa 9-22: Tdurep pubuLong g Napoxrig Tou agpa.

‘Eva d\\o cuotnua VAV pe puBuion tng napoxng Tou agpa PEow Td-
priep eival autd ou BAEMoune oto oxrua (9-22). Mpdketral yia éva JKkpo
olotnua, aAd n dour} Tou dev dlagpépel and autriv evog peydhou cuaoTh-
HaTog.

Ixua 9-23: Zuotnua VAV
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Ta npdyuara éuwg ota cuotiuata VAV dev eival téoo anAd éoo miba-
vév, ek TIPWTNG OYPewg, vouiloupe. Yidpxouy, énwg Kat oto cuotnua VRV,
npopAfjuata yia va eriubouv. Mévo nou oto olotnua VRV, to pévo ooBa-
PO TPESORANMA elval ol petaBaldueveg avaykeg Tou goptiou. ESWw €xoupe
va KAvoupe Kal pe TG avaykeg oe moodtnTa agpa yla Tov eEaeplopd Twv
Xwpwv. Mepikd and Ta npofArjuata sivat:

® Av Kdrmolog Xwpog dev rtapouctdlel popTio, To oTéuUd Tou Ba KAeloel.
Tuylvetal TdTe e TOV €EAEPLOO TOU XWPOU;

® ‘Otav n napoxn tou agpa eival petapariduevn, wg Ba avranokpive-
TAL O AVEULOTHPAG TIOU AEITOUPYE( UE OTABEPES OTPOPEG;

® [wg Ba ertUxoupe va €xoupe AAN pUBULON YA TO XELUWVA KAl AAAN
yla To Kahokaipy;

Ta mpoBAjuata autd €xouv QUOIKA eTiAUBEl, MG pe dlaPopPETIKOUG
TPOMoug amnd Tov KABe kataokeuaotn. M.X. oto oxnua (9-24) BAénoupe
TOV TPOTIO TIOU AVTIHETWTT(EL €vag KATAOKEUAOTNAG, TO TMPORANUA TNG Ael-
Toupyiag Tou avepotipa oe €va NUIKEVTPIKO auotnua VAV. O aépag mou
eEépxetal and v HKM katd éva pépog kateubuvetal ota otdpa Kat katd
€va AN\o LEPOog, 600G Teplooelel, JEow evOq TAUTEP by-pass, emoTPEPEL
niow otnv elgaywyr ™g povadag. ‘Etol o aveptotipag g HKM Asttoup-
vel oe o1aBepég otpoPég. O aépag mou kateubuveTal oTa oToMLa (TToU ev
TIPOKEIUEVW, OTO OXUA elval SlaoKoPTIOTEG agpa), EAEYXETAL WG TIPOG TOV
TPATO KATAVOUNG TOU UECW TwV TAUMEP, TIou pubuilouv Tnv Mapoxr Tou
aépa aveEdptua oto kdbe oTdulo.

To dikTuo TWV agpaywywv evog cuotiuatog VAV cuvrbwg xpeladetat
Kal autd e€looppdmnon yla va Aettoupynoel owotd. Xwpig eElooppdnnon
propel T.x. va oupBel To Teheutaio oTtduo evog kKAAdou va pnv arnodidel,
OLoTL dev pBAvel ApKeTOQ agépag yla va Tov oteilel oto xwpo. H e€looppd-
TNoMN TWV agpaywywv opwg oto ouotnua VAV dev napouactdlel Wlaitepa
npopAfuata. To diktuo apkel va eival katd rpoogyylon eElcoppoTMUEVO,
eneldn n TeAIKY} pUBLON TNG MoodTNTAG ToU agpa yivetal uéow Twv oToi-
wv VAV. Mnopel akdun n e€looppdnnon va yivetal pe TV KAtdAAnAn ekmno-
vnon g HeAENG, waote To JIKTUO e To Tou Ba kataokeuaotel kal Tebel oe
Aettoupyia va eival oe IkavoronTikd Babud eElooppornuévo.

KataArjyovtag 6a mpénel va rnoupe otL ta cuotrjuata VAV eival ndpa
TOM\A kat To K&Be €va €xel TIG WBLaTepdTNTEG TOu. ESW KAvape pia yevikn
avagopd e oKomo TNV eVNUEPWON TIAVW 0 AUTO TO TEPATTLO AVTIKE(LEVO.
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Mepartépw avarTugn, oxtL Hovo dev €xel vonua, aAd Eepelyel kal and Toug
otéxouq pag. To Baoikd eival va €xoupe avtiAngBel Tt elval Ta cuotiuata
VAV kal g autd, nap’ 6Aov 3Tt Aettoupyouv povo e pwTtelovta agpa,
KALATICOUV IkavoronTikA OAOUG TOUG XWPEOoUG, 600 TIEPITIAOKO Kal av eival
TO JIKTUO TWV AgPAYWYWV.

) vTIOg a€pag

Y
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MAeovalouoa o]
noodtra g
— >
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; <
Ag€pag Tou *-—>— —>0
xpeldgetat yia
TOV KAIATIONO v
o
\ L7 Y
o} ¢ o
]
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aépag
v QAVaKUKAO-
popiag

ZxAua 9-24: ‘EAeyx0G TG mapoxnq ToU agpa Ue QVeULOTPA OTABEPWY OTPOPWYV.
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® H kukAopopia Tou agpa o’ €vav KAATI(OpeVo Xwpo dlakpivetal oe

QUOIKA Kal eEavaykaouévn. H @ualkn ogeiletal otnv 1B1OTNTA TOU
BepuoU aépa va aveBaivel Tpog Ta endvw Kal Tou Kpuou va kateRai-
VEL TIPOG TA KATW.

2TOV KAIMATIONO dnuioupyouvTal IoANEG Tapevépyeleg amd I Qu-
OlKf) KUKAopopia Tou agpa, oL omnoieg, omolodrnote cUoTNUA KALA-
TIOMOU Kal av epapudoouue Ba mpénel va emmAubouyv. MNdpa moAAd
POoRAUATA KALLATIOPOU Og €va XWPEOo opelhovTal OTn QPUGIKY] KUKAO-
popia Tou agpa.

O KAUOTIONOG evég xwpou eriutuyxdvetal he pia epyaldpevn pdala
aépa mou ovopddetal mpwTtelwv a€pag kal oL ouverkeg Tou eival dla-
(POPETIKEG ard TIG OUVONKEG TOU XWPOU.

Ta ouoTtrpata keviplkoU KAATIONOU gival TEOoApwV e0WV:
(a) Me TKM 1o omnoio uropel va eivat
(a1) To KAaokd cuotnua TKM vepou
(a2) éva ouyxpovo ouotnua kKAuatiopou VRV
(B) pe MpwTeUovVTa agpa Kal oTopa oTabepng pUOUIONG
(Y) pe pokApaTiopévo agpa kat TKM
(3) pe petaBAnT moadtta agpa (VAV).

To olotnua pe TKM epapudletal ekel iou dev €xouple coBapég avd-
YKkeg og vrd aépa 1 iou dev €Xoupe apketd UYog yla diKTuo ae-
paywywv. O kabaplopdg Tou agpa ToU XWPEOoU WPropel va yiveral pe
nAekTpooTatikd piATpa kal e piAtpa evepyou AvBpaka, Tou Totobe-
Touvtal eite aneubeilag péoa otig TKM eite o aveEdptnteg povddeg
@iktpwv. Aev urtokablotoulv SUwG TMANPWG Tov eEAePLopS eneldr) dev
AVAVEWVETAL TO OEUYOVO TWV KALATILOMEVWV XWPWV.

To Kevtpkd ouoTtnua e MPwTelovTa agpa Kat e otadepr] pUdIoN
TWV oToiwv tapoucidlel coBapd MEORANUA OTN CWOTY PUBULOT TWV
TIAPOXWV TOU aépa Kal TwV UETABANIOUEVWY avayKwy B€puavong 1
PUENG og KABe Xwpo. Xpnoluoroleftal pe erutuxia pévo oe peydloug
Xwpoug. AdBog oTnv Mapoxr Tou agpa ouvendayetal PeydaAn amnokAL-
on oTtnV TeAKN) BeppoKpacia Twv XWpwv.
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® H napoxr Tou agpa LeTpLETal TOAU dUokoAa Kat To AdBog uropel va
elval oAU onuavtikod.

® |KavoroNTIKA METPNOoT TNG TTIAapoXNG Tou aépa uropel va Aneoel pévo
gpyaotnplakd (dtav autd eival duvatdv) rj eni térou pe cwArjva pitot,
a®oU AngOouv MoANd onpeia UETpNoNg KATd CUYKEKPIUEVES AMOOTA-
oelg. H taxUmta aépa, yia va eivat aglémotn pétpnon, 6a npénet va
elval TouhdyioTov 7,5 m/s kat va undpxel apket andéoraon and To
Teleutaio onpueio dlatapaxig Tng pong (8 ddueTpol 1 yia avodikd
pelpa aépa 4 dduetpol). ‘Ooo peyahltepng dlatoung eivat o agpa-
YwYOg, TO00 1o aglomotn Ba npénel va Bewpeital n p€rpnon.

e To guompa pe pok\paTiopévo agpa kat pe TKM Alvel dplota dha
Ta mpoBAHaTa Twv Tponyoupevwv dUo cuotnudtwy. Asttoupyel
dyoya kat elvat eUKOAO va erituxel. To Povo Tou poRAnua eivat Tt o
Xwpog erBapuvetal e dU0 CUCTHUATA KAUATLOMOU (TO €va e CWAN-
VWOELG KAl TO AANO e agpaywyouq) avTi yla éva.

e To ouomua VAV a&lomotel MANpwg 1o dKTUO TwV agpaywywv Tou
Ba kataokeuaotel xwpig va undpxel avdykn evog deltepou SIKTUOU
arnd TKM. Xpnotuorotel e101KA OTOMIa kAl TAUMEP yia TN pUBuLon g
TapoxNQ Katl Xpeldletal eEeAyEVNG TEXVOAOYIOG QUTOUATIONAG.

® O KdBe KATAOKEUAOTNG €XEL TO JIKO Tou cuotnua VAV. INa va peAetn)-
Bel €va ouotnua VAV npénet mpwta va Angdel andpaon yla To 1oLog
Ba eival o mpounBeuTrg Tou eEomALoUOU.

® AkOuN Kat oto ouotnua VAV untdpxouv didgopa npopArjuata, onwg
TO B€ua NG avaveéwong Tou agpa dtav kAeloel To e101KS OTOWLO, ASYW
arouaoiag gopTtiou KA. Ta nmpofAruata Twv cuatnudtwy VAV avtiue-
TwriCovTal pe dLaPOPETIKS TPATIO ard Tov KABE KATAOKEUADTT).

® To ouotnua VAV eival 6,Tt KAAUTEPO UTIAPXEL OT)EPA YLIA HOVIEPVO
KAl a&LOTIOTO KAIUATIONO XWPWV.
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10.

11.

ErKATASTAZEIZ KAIMATIZMOY I

EPQTHZEIZ

Mool eivat oL TpdTolL e Toug omoioug KALaTiCeTal 0 agpag evog Xw-
pou;

T napeveépyeleg unopel va dnULOUPYTOEL N PUGIKY) KUKAOPOPIQ Tou
aépa;

Moéte dev uropoupe va epapudooupe A0 oUoTnua eKTOg ard To
ouotnua rou dlabgtel uévo TKM (vepou 1) ouotnua VRV);

MriopoUpe va €xoupe oUoTNUA TIPOKALATIOUEVOU agpa pall pe ou-
otmua VRV; Mag oup@épel va epappocoule KATL TETOLO;

2ag €dwaoav TN MEAETN KAATIONoU evog koAuppBntnelou pe Uyog
7m. Alaruotwvete OTL eival pévo pe TKM. Ti Ba mipénel va KAVETE;
Mrniopeite va avapépete neplocdtepeg and pia duvatég AUoelg.

Mola eival Ta PELOVEKTAATA TOU CUCTHATOG e pwTelovTa agpa
Kal pe otabepd otéuia;

2ag IAtnoav va ekTeNECETE TN UEAETN KAATIOUOU evég Eevodoxel-
ou. Alariotwvete SUWG, MEAETWVTAG Ta OXEDLa, OTL XPnoluoroleftat
To oUonua pe TpwTtedovTa agpa Kal e oTabepnq pubuiong oto-
Ha. Tu 8a npénel va kdvete; Mnopeite va avapépete MePLoCOTEPES
and pia duvatég Adoelg.

2ag {Atnoav va KAUATIoeTe €va epyooTAcio e aepaywyoug Tiou
Ba Bpiokovtal YnAd oe UYPog 6 pétpwy. To clotnua eivat pévo e
npwtelovta agpa Kal otabepd otéuld, Onws dlarmotwoare and
MeAETN. MoTelete OTL Ba Aettoupyrioel KaAd; Av éxi, TL TpoBArjuata
nepluévete OTL Ba mapouclacTouy;

Mriopeite va petprioete e erutuxia Tnv apoxn aépa evog otopiou
nou Bploketal auE€owq PeTA and pia KaumuAn;
Ma va PJeTprjoeTe IKavoroiNTikd Tnv mapoxn aépa pe owArva pitot,

g€ Tolo onueio unopeite va tn petprioete; Mnopeite va HeTpoOeTE
META amd pia KapruAn;

Moteq eival ot mpounoBEaelg a&ldrmoTng HETPENONG HE CwANva pitot;
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Mg dikaloAoyeite 1L ol HETPOELG TNG TTAPOXAS TOU agpa Bewpou-
VTal TIePLoTOTEPO AEIOTIIOTEG OTOUG AEPAYWYOUG TIOU €XOUV HeYd-
Aeg JlaTOPER KAl UIKEY) SLAUETPO;

BAériete va untdpxel karolo goBapd TeXVIKO MPSRANUa oto aUotnua

pe TpokAlaTiopévo agpa kat TKM 1o ormoio 8a anoteholoe ava-
OTAATIKO TtapdyovTa yla TNV ermioyr autolU TOU CUCTHUATOC;

Mota eival n apyn Aertoupyiag Twv cuotnudtwy VAV,

Me moloug Tpdmoug pubuieTal ) mapoxr) Tou agpa oe €va ouoTnua
VAV;

Mrmiopelte va {ntrioete TNV TAjPN KAl QVAAUTIKE HEAETN evog ouaTh)-
patog VAV av iponyoupévwg dev €xel kaBoplotel o TpopnBeutniq
TOU OUCTAMATOG;

Molo oUotnua and dAq, KAtd I YVWUN oag, eival To o a&lomaoto
AEITOUPYIKA;

Molo cuotnua eival autd Tou eEacPalilel TIq KATAANNASTEPEG GUV-
BrKeg O0TO XWPO;

Me mola kpitripla Ba em\éyate eoeiq To KATAANANAO cUoTNUA KALJA-
TIOHOU eVOG XWPOU;
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AZKHZEIZ

. EKTiurjoete Ta onueia émou Ba ndpeTe TIG JETPNOELG UE CwAva pitot oe

gvav agpaywyo dlaotdoewv 700 x 1500 mm.

. Opoiwg oe agpaywyd 300 x 400 mm.
. Opoiwg oe KukAIkO agpaywyd dlauétpou 600 mm.
. Opoiwg oe KukAIkO agpaywyod 350 mm.

. Arté to p€oo 6po Twv PeTPrioEwV TIou €ylvav oe agpaywyd 700 x 1500

mm pe éva cwArjva pitot Bp€dnke duvapikr| riieon 40 Pa. Na urtoAoyioe-
Te TNV TaxUTNTa TOU a€PAa Kal OTn CUVEXELA TNV TIAPOXT) TOU agpal.

. Antd 10 HECO PO TWV LETPNOEWV e €va OwAjva pitot Bp€Bnke duvapikn

rileon 12 Pa. Na unoAoyioete Tnv Taxutta Tou agpa. Katd néco uro-
peite va Bewpeite aglémotn ) pétpnon;
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TO TMHMA AYTOMATIZMQN
2TON KENTPIKO
KAIMATIZMO

AYTOMATIZMOY

EAETXOX THZX YIPAZIAZ

EAETXOZ TOY PPEIKOY AEPA KAI TOY EZAEPIZMOY

AYTOMATOZL EAErXOZ KENTPIKHZ MONAAAX
KAIMATIZMOY

LYTXPONEL TAZEIZ AYTOMATOY EAErXOY TQN
ETKATALTAZEQON KAIMATIZMOY
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v 4

<MBIQKOMENO] sTOXOI

Na EavabuunBouv ol uabntég TI§ BACIkEG EVVOLEG TOU AUTOHATIOHOU
onwg autég avarrtuxonkav otn B” 1a&n Tou A’ kUkAou.

Na eEolkelwBolv pe Baoctkd BEUATA QUTOUATIONOU NUIKEVTPIKWY Kal
KEVTPIKWY HOoVAdWY KALUATIOWMOU.

Na pdbouv va avixvelouv ouvnBlopéveg BAARES CUOTNUATWY AUTOMA-
TOU EAEYXOU TWV HOVAdWY KALLUATIOUOU.

Na pdbouv ol pabntég va ouvinpouv Kat va pubuiouv ta didpopa
eEaptruaTa autouatiopoU og HovAdeS KALUATIOHOU.

AN N N N

10-1. O 0KkOM6G¢ TwWV CUCTNUATWY AUTOMATICHOU

2KOTOG TWV CUCTNUATWY AUTOUATOU eAEYXOU OTOV KALMATIONS eival va
eEao@aAifouv otov KALATI{OPEVO XWPO OAOUG TOUG TTIAPAYOVTEG AvEDNG
TIOU ETIOLOKOUE HE TOV KALATIONS. AnAadr] va eA€yxouv Kal va Kpatouv
0€ OUYKEKPLUEVA Opla:

® Tn BeppoKpaaTia Tou Xwpou.
® Tn OXETIKA uypaaoia.
® Tnv Ka@apdTnTa Kal TNV TaxUTnTa TOoUu adpa (ToldTNTa TOU agPq).

AKOUN dev pEmel va napayvwpicoupe To oroudaio pOAo TwV CUCTNUA-
TWV QUTOMATIONOU OV acPaAnl Kal OIKOVOMIKH AgIToupyia Twv gykata-
otdoswv KAlaTiopoU. 'ETol To KevTpIkd oUoTna auTopaTiopoU uiag eyka-
Tdotaong KAMUATIOMOU Jrtopel va xwploTel oTIg Mapakdtw TPELG HEYAANEG
Katnyoplieq:

1) 2Ta CUOTANATA AUTOUATIOMOU TIOU EAEYXOUV TNV WYUXPOHETPIKA Ka-

TdoTaon Tou KAIpaTi{Opevou Xwpou.
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2) ZTOUg auToUaTIONOUG TIOU TIPOOTATEUOUV TNV eykatdoTaon (auto-
paTiouol mpootaociag).

3) ZT0Uug auTouatiopouq ou eEaoPAAiouv OIKOVOMIKH AgIToupyia g
eykardoraong.

2TOUG auTouaTiopoUg TNG MPWTNG Katnyoplag aviikouv Ta eEaptiuata
KOl Ol OUOKEUEQ ekelveg TIOU eAEyXouv TN BgppoKpaacia Tou KALaTI(Oue-
VOU XWPEOU, TNV uypaacia Kat tnv moiéTnTa Tou aépa péoa oto Xwpo (kaba-
poTNTa, TaXUTNTA KAT). Ta aiobnTApIa Twv HINXAVIOPWV eAEyXou TG Yu-
XPOUETPLKNG KATAOTAONG TOU KAWATL{OEVOU XWPOU Bpiokovtal ouvrowg
péoa oTov KALLATIZOPEVO XWPEO, TIAPAKOAOUBOUV TIG METABOAEG TWV OTOL-
xelwv Tou ag€pa mou eA€yxouv, eneEepyddovral TI§ HETABOAEG Kal divouv
€VTOAEG yla va yivouv ol anattoupeveg al\ayég (dlopbwaelg). Ta aiobn-
pla eival TIq MeploadTEPES POPES EVOWUATWHEVA OTOUG OEPHOOTATEG,
UYpPOOTATEG 1] AANAOUG UNXavIoHoUg eAEyXOU NG eykatdotaong.

(A) (B)

ZxAua 10-1. A. Unoplakdg Bepuootdtng xwpou. B. Ynetakdg uypootdtng Xwpeou.

H meptypan, n Aeitoupyia kat n pUBIoN autwyv Twv eEaptnUATwy £XEL
yivel oto €dikd pdbnua «<HAEKTPOAOIIA-AYTOMATIZMOI» Tou d1ddaxon-
ke otn B" 1d&n tou A’ kUkAou.

27N delTepn KATNyopia AUTOPATIONWY AVAKOUV Ta eEAPTNIATA Kal Ol
OUOKEUEG TIoU 0TOXO0G TOUG elval N MPOOTACIA TWV YKATACTATEWY KAIUA-
TIOMOU and tnv avartuén akpaiwv kataotdoswy mieong, Bepuokpaaiag,
vtaong peUpaTog K.ATL. AVTIMPOoWTEUTIKA €EQPTAUATA AUTWY TWV AUTO-
MaTIopWV eival ot Tiiefootdteg, Ta BepUIkdA ipoaTtaciag, oplakol SLaKJTTEG,
autdpatol urtepévraong 1§ ENeWPNG Tdong, otabeporolnTég TAong K.AT.
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TUAypa /
KlvnTtrpa

/

OepUIKO TIpooTaaciag
TUNY TV

Zxua 10-2. Oegpuikd aQuTduaTnG MEOOTACIAS TOU NAEKTPOKIVNTHPA Ao UTEPEVTa-
01 ou TOMoBETETal 0TA TUAYUATA TOU NAEKTPOKIVITIPA.

Ot autouartiopol Tng TPitng Katnyopiag, dnAadn autol mou TorobeToU-
VTAL OTIG €YKATAOTACELS KAMUATIOUOU Yla TNV OIKOVOMIKOTEPN AstToupyia
Toug, elval kuplwg pnxaviopol e€olkovounong evépyelag Kat eivat TToAwY
HOPPWV Kat Katnyoplwv. Ol autopatiopol autrg Tng katnyopliag propel va
EAEYXOUV TNV oYU TWV CUMTIECTWY (capacity controls), Tnv moodtnta Tou
KUKAOQOPOUVTOG vepoU (dpa kat TV L.oxU Twv avtAliv vepol), TNV moodTn-
TA TOU aépa mpooaywyng (tnv .oxU TwV aveploTripwy) KA.

Pubpiotikog
koxAiag
E{codog
YUKTIKOU
uypou
—>
ElcoBoq, "EE050Q SZUPMUKVWTNAG
Tou vepou Tou vepoU
—> -
. ‘E€0d0qg
2Uvdeon pe > l
p YUKTIKOU
™ YPQMUN 5
KATABAWYNG uypou t PUBULOTIKY
TOU CUUTIEDTT ZwAnvakt BarBda
ouvdeong vepoU
HE TN YPAUHN)
KATAbAWNgG

TOU OUUTILEDTN

ZxAua 10-3. A. Autduatn BaABida pubutong g nmoodTnTag ToU VEPOU OE USPOYU-
KTEG £yKATAOTAOELS KAwaTiouoU. B. Zuvdeon ¢ autouatng BarBidag pubuiong
vEPOU 0€ USPOWUKTO CUUITUKVWTN.
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Ta Tteleutaia xpdvia culnteftat moAU n CUPBOAR TwV CUCTNUATWY
inverter otnv e€olkovounon evépyelag. Ta inverter sival NAeKTPOVIKA eAey-
XOpeva cuoTAUATA TIOU Urnopouv va PeTaBdNouv To Héye00g TG GUXVO-
TNTAG TOU PeUMATOG KAl ETIOUEVWG VA UETABAANOUV Kal TIG OTPOPEG TOU
NAEKTPOKLVNTNPA TIOU TIEPLOTPEPOUV CUUMIECTEG, QVTAEG 1] AVEULOTIPEG.
Arnotéleopa autou eival n augopelwon TnG porg TwV PEUCTWY TIOU PETAKL-
vouv Ta apamndvw eEQPTNHATA Hiag KAUATIOTIKNAG EYKATAOTAONG (PUKTIKO
PeUaTO, vepod, apag) Kal Uropouv €101 va EAEYXOVTaL OL TIAPAYOVTEG EKE(-
vol Ttou Ba pag eEaopalifouv Aveon oTov KALLATILOHEVO XWPO.

10-2. O €Aeyxog TNG Pori§ TOU PEUCTOU

Ta ouoTuaTa AUTOMUATIONOU TIOU OUVAVTAUE OTOV KALWATIONS Prtopoupe
va Ta Xwpiooupe o€ TPEIG akOUN HEYAAEG KaTNyopieg avaAoya e TO PeU-
010 TO omoilo eA€yxouv. ‘ETol €xoupe QUTOUATIONOUG TIOU EAEYXOUV:

1) TN por YUKTIKOU pEucTOU.
2) Tn pon vepou ({eaTd 1y KpUo).
3) T pon Tou agpa.

2TV MPWTN Katmyopla avrkouv ta EQPTAMATA TIOU EAEYXOUV TO YuU-
KTIKO peUOTO, ONWG Ol NAEKTPOPAYVNTIKEG BaABideg on-off, BepuooTaTikég
1} NAeKTPOVIKEG BAABIDEG KATT., evd 0T delTEPN KATNYOPIA AUTOUATIOUWY
avrikouv ot nkektpoRdveq (on-off v} mpoodeuTikng Aettoupyiag), Tpiodeg 1y
TeTPdodeq BAveg avAENG, UdPOOTATEG KATIL.

H Tpiodn Bdava pubpilel T Beppokpaacia Tou vepou TOU ELOEPXETAL OTO
oTolxelo. Zuvd€etal e TOUG EAEYKTEG (BepOOTATN 1] UYPOOTATN) XWPEOU.
Otav n Beppokpacia Tou KALMATIZOPEVOU XWPEOU YIVEL IKAVOTIOINTIKY], N
Tplodn Bdva naipvel evtoAr) and To BepUooTATN Kal KAElvel TN TPOPOSo-
ola Tou otolxeiou. H Tpopoddtnon Tou ototxelou Ba emavaAnebei, étav n
Bepuokpaoia i n uypaocia oto xwpo nEael KATw evog opiou. Ot evépyeleq
QAUTEG Tou eAeykTH - Bdvag enavalapBdvovtal kat €tal diatnpouvtal oTa-
BepE€q CUVONKEG OTO XWPO.
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ZxAua 10-4. A. Avo dtapopeTikol TUITOL NAEKTPOUAYVNTIKWY BaABdwy.
B. Tpiodn Bdva avdui&ng.

H Tpiodn Bdva pubpilel n Beppokpacia Tou vepoU TOU ELOEPXETAL OTO
otolxelo. ZuvdEeTal e TOUG EAEYKTEG (BePUOOTATN 1] UYPOOTATN) XWPEOU.
‘Otav n Bepuokpaocia Tou KAUATI{OPEVOU XWPEOU YIVEL IKAVOTIOINTIKY], N
Tplodn Bdva maipvel evtoAr and 1o Beppootd kat kAelvel Tnv TpoPodo-
ola Tou otolxeiou. H Tpopoddtnon Tou ototxelou Ba enavaAnebei, étav n
Beppokpaoia 1) n uypaocia oTo xwpo neoet k&tw evdg opiou. Ot evépyeleq
QUTEG ToU eAeyKTn - Bdvag enavalapBdvovtatl kat €tal diatnpouvtal oTa-
BepE€q CUVONKEG OTO XWPO.

1 : EAayKTﬁg XWpou )
Tpiodn Bdva : (BeppooTdng 1) UYPOOTATNG)
2Toixelo
KAILATIOTIKNG
povadag
WukKtng vepou
(Chiller) @

Kukhopopntig
ZxAua 10.5. Turikn epappoyn tpiodng Bdvag.



470 ErKATASTAZEIZ KAIMATIZMOY I

2V TPl Katnyopia yia Tov é\eyxo TG moodTNTAG TOU a€pa evog XW-
pou, Xpnotuorolouvtal eKTdg and BepUOOTATES KAl UKPO{ NAEKTPOKIVNTH-
pEG, oL omoiol Kivouv PETAAIKA dlappdyuata agpa (VTAumep) mou sival
ToTOBeTNUEVA 1) OTOUG KAASOUG TWV AEPAYWYWY 1] OTA OTOMIA TIPOCAYW-
YNG KApatiopévou agpa. Ta dtappdypara kAelvouv kat otapatd n napoxn
agpa TPOG ToV KALLATIOMEVO XWPO, dTaV 0 BEPUOOTATNG XWEOU «aiodav-
O¢ei» &L N BepuoKkpacia Tou XWEou Xl IKavoroinel.

2epPBouOTEP
]
(]
Bla

HAeKTPIKN
ouvdeon
-

OeppooTdtng

}

HAeKTPIKN
A) (B) Tapoxn

Zxnpa 10.6. A. HAektpokivnto didppayua aépa (Vtdurep).
B. Turukr ouvdeouoAoyia nAektpokivntou dlappdyuaros agpa ue BepuooTtdtn
Kat To 0gpPoUOTEP (KIVNTripaq).

10-3. Ta péoa AsiToupyiag Twv oUOTNUATWY AUTOUATIOHOU

Ta e€apTriuaTa TIOU XPNOLULOTIOIOUVTAL OTOV AUTOATO EAEYXO TWV KEVTPL-
KWV HovAdwv KALATIOOoU dlakplvovtal oe TEoOePLG Katnyopieg avaloya
e TO XpnolporoloUpevo HEoo Aettoupyiag Toug. ‘Etol €xoupe:

1) Ta eE0PTAUATA AUTOMATIOMOU TIOU AEITOUPYOUV [e NAEKTPIKO peUa
(NAekTPIKA NAEKTPOVIKA).

2) Ta eEapTAMATA AUTOUATIOUOU TIoU AetToupyouv Le Enpd aépa (rveu-
MaTIKol aUTOATIONOI).

3) Ta eEapTAUATa AUTOUATIONUOU MIKTOU TUTTOU (e NAEKTPIKG pelja Kal
ENPo agpa).
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4) Ta eEaPTAMATA AUTOMATIONOU TIOU AelToUPYOUV e USPAUALKY TiieoN
(UdpaUANIKOl QUTOPATIONO).

Mpog dA\oug
Mveupatikog Ogpuootdtng QUTOHATIOHOUG
Beppootdtng TPOOJEUTIKNG AetToupyiag
- _{ F__, —
|
Mveupatikn
BaABida

JUMTTIETTNAG (kpUou 1) LeaTtou vepou)

R w——

“"_-_—QE“

{

o

[

i
BaABida }

i

}

|

1

|
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IxApa 10-7. A. Sxnuatikn napdotacn nveupatikoU QUTOUQATIOUOU
KAUQTLOTIKNG ovadag.

Ta mo ouvnBlopéva CUOTHATA AUTOMATIONOU O UIKPEG Kal UECEQ
EYKATAOTAOELG KALATIOMOU elval Ta NAEKTPIKA-NAEKTPOVIKA, yiati elval
amnAd, emokeudlovral eUKoAa Kal eival OxeTIkd ¢onva.

2Ta TIVEUMATIKE CUOTNATA QUTOUATIONOU, O arnaltoUpevog agépag yla
n Aertoupyia Toug eEaopaliletal and €vav agpooupmeoTr. O Temeops-
vog agépag apou PIATpaptotel kat apuypavBel dloxetelstal ota eEapTrua-
TA AUTOMATIOMOU He XaAKoowArjveg. H miieon Tou anarteital yia tn Aettoup-
via Twv nveupaTikwyv eEapTNUATWY autopatiopou eivatl repirnou 1 bar (15
psi).Ta mMveuuatikd ouoTAUATA AUTOPATIOMOU TIPOTIHOUVTAL 08 eYKATAOTA-
oelg BlopnxavikoU TUMouU, OTIG oroieg uttdpxouv meplocdtepa amnd deka
eEaptrjuata autouatiopod.

Ta udpaulikd cucTriuaTa XEnaoJorolouvTal ekel ou anartouvtal heyd-
Aeg duvdpelg kivnong. Ocov agopd Tig apyég Aettoupyleg Toug, poldlouv
MOAU pe Ta TVEUMATIKA ouoTruata. Avti Opwg yla TOV AEPOCUTIEDTT,
€XOUE TO OUCOWPEUTH UypoU, ae UYPnAY Ttieon, Tou etuyxAveTal UECW
KATAAANANg avtAiag. Ta uypd mou xpnotpornolouvtal eival Ta udpaulikd
Addua.
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10-4. Ta TuuATA EVOG CUOTAUATOS AQUTOUATIONOU

Kd&Be ouompua autopatiopou anoteAeital and Tpia Bacika eEapTipara,
Ta ornoia cuvdedueva PeTa&l Toug apuovikd aroteAouv éva oUVoAo EAEY-
XOU Tou PETABANTOU atotxeiou Tou BEAoUE va eAEYXOUNE (BepoKkpaaia,
uypaoia, riieon kAT.). Ta eEaptruata autd eivat:

* To aioOnTrpPIo (1.X. 0 BOABAG evdg BepOOTATN, TA BEPUIOTOP KATT).

® O pubMIOTAG (T.X. O HUNXaviopdg evog Bepuootdrtn mielootdm 1
UYPOOTATN KATI).

® H guokeun gAéyxou mou maipvel TV eVvioAn] (r.X. Mia nAektpoBdva,
gvag autéuatog SLakOTTING EAEYXOU AEITOUPYI(OG TOU CUMTIEDTT, Evag
uypavtripag KATL.).

Ta aio0nThpla Bpiokovtal pé€oa oTov KAUATI(OUEVO XWPEO 1) OTA PEUCTA
e Ta orola mpayuatonoletal 0 KAPATIONOG (PUKTIKS peuotd, vepd 1y ag-
pag). Ot puBpIoTEG nopel va Bpiokovtal p€oa oTov KAMUATI(OHEVO XWPO,
onwg ot Beppootdreg kal uypootdreg N Kal ektdg autol. Ot publIOTEQ
ouykpivouv TN hetaBAnTh (.x. Bepuokpacia) ue To onpeio avapopdg (r.X.
NV T} otnv orola €xoupe pubuioel To BepuoaTdm) Kal divouv OXETIKEQ
€VIOANEG OTNn pubudevn ouokeur eAéyxou. Ol ouokeuég eAéyyou, Tou
nalpvouv TIg eVIOAEG amnd TOUG PUBULOTEG YLA VA TIPAYMATOTIO|OOUV TIG
METABOAEG (Dlopbwaelg), Bpiokovtal ouvrBwg OTO PNXavooTtActo TNG KAL-
MATIOTIKNYG eyKATAOTAONG 1] OTIG TEPHATIKEG MOVADES KALUATIOUOU.

OePUOKPATIaKS

OspuOKpaoto opaAa PuBugdpevo ouotnua
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ZxAua 10-8. Zxnuatikr) mapdotaon oToEWd0UG QUTOUATIOUOU
KAELOTOU KUKAWUQATOG (KAgloTOU BpAdyX0Uu).
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Ta ouotiuaTta autopatiopou dlakpivovtal e KAEIoToU Kal avoixTou
KUKAWHOTOG. 2Ta OUOTAHHATA KAEIOTOU KUKAWPATOG dlatnpeital pia ouve-
XNG emikowvwvia HeTa&u Tng MeTaBANTAG ou B oupe va eAéyxoupe (T.X.
G Bepuokpaciag evodg XwWPOU) Kal Tou onpeiou avagopdg oto omoio
gxoupe pubpioel To pubuloT (M.X. TNG BeppoKPATiag TIOU €XOULE ETIAE-
&gl 0TO BeppooTdn). Zto oxrua 10-8 paivetal éva didypappa autéuaTou
eAEyXoU TG Beppokpaciag evog xwpou oe dATa&n kKAeloToU KUKAWUATOG.
Mapatnpouue oto napandvw oxnua OTL KABe alayry otn Bepuokpacia
TOU XWwpou oTtéAveTal iow oto aiednTAplo g Bepuokpaciag, To onoio
pe Tn oelpd Tou petaBiBdlel To uEyebog TNG TPAYHATIKAG OEpHOKPaATiag
OTO PNXaviopd oUYKPLoNG Tou BePUOCTATN YA va CUYKPLOE( e tn Bep-
Hokpaoia avagopdg. Zuvrdwg Ta HETABANTA oTotxela mou Béhoupe va
eNéyxoupe o’ évav KAUaTI{OueVO Xwpo eival n 6eppoKpaacia, n uypaaia,
ol 00péQ KABwG Kal 6Aa Ta ummréAoima YUXPOHETPIKA OTOIXEIO TOU agpa.
‘Ouwg 0 ENeyX0G TWV WUXPOUETPIKWY OTolXelwv Tou agpa propei va yivetat
pe TtoAoUG TpdToug. Avdihoya Aotrtdv e Tn dladikacia eA€yxou Tou tal-
pLalel oe KABe Tep(MTWon KAUATIOTIKAG eyKkaTtdoTaong, eEMAEyovTal Kat Ta
OUOTAMATA AUTOPATIOLOU.
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Zxpa 10-9. A. Autduatog EAeyX0G TOU OTOLXEIOU TPOBEPUAVONG TOU PPECKOU
aépa, KAATIoTikiG uovadag. B. Alaypauuartiknl Lop@n Tou (Slou oUoTrUATOS
autouatiouou.
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2TOUG QUTOMATIONOUG avoIXToU KUKAWHATOG 1) Bpdyxou, TO alodntrplo
dev emmpeddetal anod To anoteEAeopa rou divel n Aettoupyia TNG CUOKEUNG
eA€yxou (rm.X. pia nhektpoBdva, €vag uypavtmipag k.Am.). To aiodntrplo
Bploketal €Ew amnd Tov KALATI(OPEVO XWPO Kal eEMouévwg dpa aveEdptnta
and TIG OUVONKEQ TIOU JLAPOPPWVOVTAL OTO XWPEO TIoU BEAOUE va KALUATI-
ooupe. Onwg aivetal kat oto oxripa (10-9 ), To alodntripLo Tou BeppooTd-
N eA€yXelL TN Bepuokpacia Tou pPETKoU agpa kat Oxt Tou KALLATI{OEVOU
XWPOU. ZKoTdg Tou eival va rpootatelel Ta atolxela TG KAMUATIOTIKAG Jo-
vddag and nayetd. H Bepuokpaaia otnv omnoia éxet pubuiotel o Beppootd-
g (onueio 1) Beppokpacia avapopdg) sivarl riepirou 2°C. Otav To alodn-
™mplo awodaveel Beppokpacia katw Twv 2°C, o puBMIOTAG (SLaKATTTING TOU
Beppootdrn) divel evioAr] atn ouokeur] eAéyxou (NAektpoBdva) va avoigel
Kal va Tpopod0THoEL TO BepUAVTIKG OTOLXE(D TIPOBEPAVONG TOU PPECKOU
agpa e Ceato vepd. ‘Etal, o Yuxpog agpag nMePBANOVTOG, TIou Uropel va
£xel Bepuokpacia katw ard 0°C, Ba PBdAcel ata KUpla oTolxeld NG KAL-
MATIOTIKNG povadag oe Bepuokpacia peyalitepn twv 0°C. Me Tov Tpdro
auté mpooTtartelovTal Ta KUPIa OToIXEia TNG KAIJATIOTIKAG povadag amo
oXNHaTIoNd mayou, Pdyua TIou Ba propouoe va dnuioupyroel coRapéq
{nNUEg otnv eykatdotaon.

Khpatigépevog
XWPOG
HAektpoBdva
\
—_——— e ——
Mapoxr) kpuou vepou {
B e
P Oeppootdng
Mapoxy aépa e Xwpou
S
-
STolxelo — N\
YogNg Anaywyn - Emuotpogn
aépa

ZxApa 10-10. Ztoixelwdns autouatiouos eEAEyxou e Bepuokpaciag
KALQti{OUEVOU XWPEOU.

210 oxua 10-10 aivetal o autdpatog EAeyxXoq Tng Bepuokpaciag
evog kKAlpatilépevou xwpou W éva Bepuootdtn Xwpeou (aodntriplo Kat
PUBMLOTNAG) Kat pia nAektpoBdava Tou eAEYXEL TO KPUO 1 (eaTO vePOd PE TO
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oroio TpoPodoTeiTal ) TEPUATIKY Hovdda KAaTiopou. To eidog autd Tou
eNéyxou Tng Beppokpaciag evog KAUATI{OEVOU Xwpou elival oAU anid
OTNV KATAOKEUN TOU Kal HkpoU KOGTouG. Aev TTAPEXEL OPWE LKAVOTIOINTIKA
dveon oTo XWPO YlaTi ol dlakupdvaoelg Tng Bepuokpaciag eival ouvribwg
peydAeg. ‘Eva dMo autéuato olotnua eAéyxou TG Bepuokpaciag KALIa-
TIOUeVWY XWPwV elval To oUoTNPA TIou EAEYXEL TNV TTOCOTNTA TOU KALLQ-
TI(Ouevou aépa Tou TPOCAYETAL OTOUG XWpPoug autoug. Elval ol autopa-
Tiopol Twv guotudtwy V.A.V. (variable air volume) mou avapg€pape oto
nponyouuevo kepdAailo. ‘Eva Té€tolo cUotnua eAéyxou TG Bepuokpaaoiaq
KALATI{OPEVOU XWPoU oe TIOAU anAr pop@n elval kat autd Tou oxNaTog
(10-11).

|
' L
| —
I |
© 1 !
. i Ntaurep
OepuooTdtng aépa -
XWPou l
1 f
l ZepPRouoTép
STéHI0 V/— 1
npooaywyng —* C
aépa
4/ Teppatikn
povada V.AV.

ZxAua 10-11. Autduarog éAeyxog g Bepuokpaciag KAUATI{OUEVOU XWPOU UE
&Aeyxo g noodtntag Tou agpa npooaywyng (cvotnua V.A. V).

To peydAo mpoBANUa OTo XEWWEPWVO KALMATIONS (B€puavon) eival o
ENEYX0Q TNG OXETIKNAG Uypaciag Tou KAaTi{dpevou xwpou. O €Aeyxoqg TnG
uypaciag evég kApati(dpevou (Beppavépevou) xwpou arattel Tpia Baot-
KA eEaptiuara:

* ‘Eva aioOnrrpio uypaaciag, rou eival ouvr|Bwg eVOWHATWHEVO TTIAVW
OTOV UYPOOTATN XWEOU.

e ‘Eva puBuIoTH, Tou OTtnv Tepintwor| pag eivat o pnxaviopdg tou
UypooTdtn (dlakomtng).

® Mia nAekTpopayvntikn BaABida vepoU 1 atpou, TIou eAEYXEL TNV Ta-
poxr vepou 1| atou oTov uypavtripa (EAEYKTNG).
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O uypootdtng xwpou uropel va eivat khaoaikou Tturou on-off 1 Ynei-
aKGg, ev N nAektpoBdava uropel va eival on-off 1) mpoodeuTikAg AetToup-
yiag. Ot uypavtripeg kKukAopopoUv OTo eundplo ae PeyAAn TolkIA{a. >To
oxnua (10-12) gaivovral pepikoi and toug kovoug TUTIOUG Uypavtripwv
TOU ouvavtdpe ouvBwg oe PECEG Kal UEYANEG €YKATAOTACELG KALUATL-
ouou.

ZxAua 10-12. Yypavtrpeg dlapdpwyv TUnwy.

210 oxnua 10-13 @aivetal n oxnUATIKA TAPACTACN MIaG KEVIPIKNG
HovAdag KAATIONOU [e auTopaTto EAeyxo Tng Beppokpaciag Kal uypa-
olag Tou agpa otov KAPATI{OuEVO XwPo. To alodnTAPLo TOU UYPOOTATN
«aloBdvetal» Kal TapakoAouBel kdBe aAkayr} otnv uypacia Tou XwpPou
(oxetikn} uypaoia). Otav n vypaoia Tou xwpou otov orolo BplokeTal To
alodnTrpLo Tou uypootdrn «alobavBei» &TL n uypaoia otov KAMPATI{OEVO
XWPOo €xel Eemepdael TO KATWTATO OpLlo oTo omnoio €xel pubuiotel o uypo-
otdTtng, evepyormolel To pnxaviopd eAéyxou tou uypootdrtn (H1) kat au-
T6Q he TN oelpd Tou divel eVTOAY) oTnV NAeKTpouayvNnTIK BaABida eAEyxou
Tou vepou (V) va avoi€el kal va TpopodoTroel ue vepd Tov uypavtripa. O
uypavtipag pe tn oelpd Tou apxilel va Yekdlel vepd ato Bepuavouevo
aépa. H diadikaoia Uypavong Tou agpa ouvexifetal PEXPL TIOU 1 OXETIKY



To TMHMA AYTOMATIZMQN >TON KENTPIKO KAIMATIZMO 477

uypaoia Tou xwpou ¢pBdoel ato eninedo oto ormoio €xel pubuLobel 0 uypo-
oTaTng (r.x. 50%).

Téte apxilel n avriotpoen dladikacia. AnAadr) To alobntplo uypaciag
evepyorolel TO pUnxaviopd eA€yxou Tou UypooTdtn, O UyPOoOoTdINg He
oelpd Tou divel evtoAr) otnv nAekTpouayvnTikr BaABida va oTapatroel TNV
napoxn vepou TPog TOV UypavTrpa kal va otapatrioet €10l n Uypavon Tou
aépa. O napandvw dladikacieg enavalauBdvovtal ouvexws kad’ oAn
dldpkela Aettoupylag TNG KALMATIOTIKAG HovAdag, WOTe N OXETIKNA uypacia
TOU XWpou va dlatnpeital mdvra péoa ota épla Tng dveong.

P e |

jioso ©

SR

______ R

IxApa 10-13. Zxnuatikr napdotaon KEVTPLKNIG LovAadag KAUATIOUOU e EAEYXO
™G BepuoKpaoiag kat g vypaoiag.

10-5. ‘EAgyxog ToU ppEokou (1) vwimou) aépa Kai Tou eEagpiouou

H avavéwon Tou aépa evdg KALLATI{OHEVOU XWPEOU Kal 0 TauTdxpovog e&a-
epIopAg tou elival éva and ta onoudaldtepa otolxela dnuoupyiag ouven-
KWV Aveong Kat uyelag Twv avBpwrwy ou {ouv kat epydalovtal aTo XWPoOo.
210 KePdAAalo mepl YPUKTIKWY QopTiwy, uttohoyloaue To YUKTIKS popTio
TIOU TIPOCBETEL OTO XWPO O PPECKOG Agpag Tou araiteital and kdbe nepi-
twon KApatilépevou xwpou. Ooo auEdvetal To TTo0d TOU PPEOKOU agpa
1600 au&dvetal Kat To YUKTIKO PoPTIo Kal puUOLkd TO KOOTOG Aettoupyiag
NG eykatdotaong. YApXouVv MEPITTWOELS OTIG ortoleq 0 KAHaTI(OueVOQ
xwpog anarre{ 100% ppéoko agpa (Onwg otV TEPITTWoN HeyAAwy oTeya-
VWOV UOASPPAKTWV KTIplwv). Ze ANAEG TTEPIMTWOELG Ol amnATACES O PpPE-
oko agpa eival ot eAdxloteq (20-25%). Av oL anattrioelg TNG EyKATaoTaongq
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oe ppéoko aépa elval otabepég, TdTe urnopoupe va pubuiooupe To TOGo
TOU QPEOTKOU agpa Katd Tn SOKIMAoTIKNA Aeltoupyia Tng eykatdotaong Kat
va AEITOUPYE( N eyKaATAOTACN HOVIA KAl OTABePA e TNV apXLIKA auTr) pub-
oM.

ZxAua 10-14. MToAupuAro dappdyuarta (vtdurep) agépa. A. Kivouuevo ue ukpo
nAektpokwvntipa (oepBouotep). B. Xelpokivnto.

‘Opwg, yla va eEacgpaliooupe dveon oTo XWPO AAG KAl OLKOVORLKY) Ael-
Toupyia Tng eykatdotaong oe OAeG TIG OUVONKeg Aettoupyiag Tng, Ba mpé-
el va untdpxel duvatdtnta autdopatng au&opeiwong Tou TToooU Tou PppEé-
OKOU a€pa Kal Tou e€aeplopoy, avAloya [e TIG CUVONKEG TIOU ETkpatouv
otov KAlpaTi{Opevo Xwpo (nmapouaia CO,, kanvdg, 0oUES KATL) 1§ OTO TEPL-
BaA\ov. 210 oxrjua (10-15) mapouaoidletal oxnuatikd éva autduato ouotm-
Ma au&opelwong TNG MocdTNTAG TOU PPECKOU AEPA OE KEVTPLKN KALLATIOTL
K1 Hovada, avaloya pe TV emKparouoa Bepuokpacia mepIBAAAOVTOG.
H ©1a didta&n 6a propouce va AeIToupyroel Kal yia Tov éAeyxo tou CO,
1 AAN\wV averuBuunTwv otolxelwy (Karvog, 0OUEG KATL.) 0ToV KALUATI(OHEVO
Xwpo. BEBawa ¢’ authy v nepimtworn, avti Tou Begppootdtn eEwTtepkou
(ppéokou agpa), Ba unrpxe otov KAATI{OpeVo xwpo atotntrplo CO, nou
Ba evepyorololoe avAaloyd TO OEPROUOTEP TWV VIAUTEP, Yla av&non 1
ENATTWON TNG TTOCATNTAG TOU PPECKOU agpa Kal TIapdAnAa avdloyn ara-
ywyn aépa and Tov KAPATI{OUEVO XWpo. To auotnua autduatng avauEng
PPEOTKOU a€Pa Kal agpa eMaTPoPng Tou oxnpatog (10-15) meplhaupdvet:

* ‘Eva aio0nTtriplo 8gppokpaaciag otov eloepXOeVo PPETKO agpa
® 'Eva BeppooTdTn, Tou evepyorole(tal and To alodnmplo

® ‘Evav nAeKTPOKIVNTHPA | OEPPBOHOTEP, TIOU eival ouvOEdEUEVOS e
Toug d&oveg Twv dlappayudtwy (VTAUnep) avauéng epEokou Kal
ETIOTPEPOVTOG A€PAl.
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° Ta diappdypara (Vidurnep) GPEOKOU KAl ETILOTPEPOVTOG agpa Ta
orola Kwvouvtal avtibeta. AnAadr} oo avolyel To éva, T0oo KAeivel

TO AAN\O.
E€aeplopdg >epPopotép
D / eEaeplopou
I:IE} ZepPopoTEP

P PpPETKOU agpa

I Kal ETUOTPOYPNG
o1l
0

[

<]

™~ ©epuootdmg
PppETKou agpa

®péokog
agpag

NN

A

T

Aveplotrpag
Zxua 10-15. Autéuarog EAeyxog Tou PppEokou (vwrou) agpa.

To Tunua eEaeplopou Tou Wiou oxnpatog mephapBavet:
® ‘Evav nAeKTPOKIVNTAPA 1} OEPPBOHOTED.
* ‘Eva did@paypa agpa anaywyng (e€agptouou).

YrnoB€toupe &t n povdda Aettoupyel To kaAokaipl kal €xel pubuioTel va
Aertoupyel pe ppeoko agpa 30%, ue Beppokpacia KAWATI(OUEVOU XWPOU
26°C kat Beppokpacia riepiBarovtog 35°C. ‘Otav n Beppokpacia mepl-
BAAAovTog eival autr otnv omoia €xouv unoAoyloTel Ta YUKTIKA popTia
TOU XWpou, dev €Xoule Kauia evepyoroinon Tou cuoTtriuatog. Aettoupyel
n eykardotaon pe 30% PppEoko agpa kal 70% agpa emoTpoPng. O aé-
pag e&agpiopou 1 anaywyng 6a eival (0og pe tnv moodTnNTa TOU PPETKOU
aépa, dnAadr| 30%.

‘Otav éuwg n Bepuokpacia Tou ppEokou agpa augnbei rx. otoug 40°C,
To aieOnTrpIo divel eVTON) O0TO BepUOOTATN Kal EKEIVOG e TN OELPA TOU
OTOV NAEKTPOKIVATAPA eAEYXOU TOU PPECKOU AP KAl OTOV NAEKTPOKI-
vntriipa tou e€agpiopoul va evepyoroindouv. ‘Etol To didppayua Tou ¢ppé-
OKoU agpa Kiveital mpog pelwon Tou ppéokou agpa evw To dAPPayua Tou
aépa EMOTPOPNG, TIoU Kiveital avtiBeta, avolyel avdhoya Kal erTPEMel
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avdhoyn av&non tou aépa ermoTpoPnq. MapdAAnAa duwg, €xel doBel evto-
A1} Kal OToV NAEKTPOKIVNTHPA eAéyXOoU Tou e€agplopol va avoi&el To vtd-
prep e€agplopou oe MooooTd avaloyo (e ekelvo Tou ppéokou agpa. ‘Etal
dlatnpeital pia Beppokpacia otov aépa avapigng mepimou orabepn. M’
autd Tov TPOMo Ta YUKTIKA popTia and ppéoko agpa meplopifovral kat n
€YKATAOTAOT] HAG AEITOUPYEL TILO OLKOVOUIKA. 2TIG TIEPUTTWOELG TIOU 1 Bep-
Mokpaaia meptBANOVTOG (PPETKOU a€PA) TECEL KATW ard Tn BepUOKPa-
oila rou BéNoupe oTov KAUATICOMEVO XWPO (oTnVv mepimtwor] pag 26°C),
oe ouvepyaoia Kal pe To BepPO0TATN XWPEOU, N EYKATAOTACN WIopel va
Aertoupyel pe ppéoko agpa 100%. To ouykpdTNUa YPUENG oTapatd va Aet-
Toupyel Kat €101 0 KAIPATIONOG (YPUEN) Tou XWwpeou mpayuatoroletal pévo
e TO PPECKO Agpa Kal EMOUEVWGS UE UKPO KOOTOG.

10-6. AUTOUATOG EAEYXOG KEVTPIKAG OvAdag KAILUATIOHOU

O autduatog EAeyX0G TWV YUXPOUETPIKWY OTOLXElwV Tou agpa, alAd Kkalt
NG ToLdTNTAG TOU Tpocayduevou agépa o’ évav KAIATI(OUEVO XWPo, Yive-
Tal ouvbwg W éva ouvduaoud AUTOUATIOMWY. AVTIMPOoweUTIKO( TETOoLoL
auTopatiopol avarrtuxbnkav og mponyoupeveg napaypdeoug autol Tou
kepahaiou. Mmnopel duwg va xpnotuoromnBouy Kat ol AAOL auTopaTiopol
TIoU avagépovtal oto B UABnua AUTOMATIONWY To orolo diddoKkeTal
OTOV PWTO KUKAO oTtoudwyv Twv TEE. H aA\ayr) otn Aettoupyla g eyka-
TdoTaong kAatiopou and B€ppavon oe YUEn kat aviiorpopa propel va
yivel xeipokivnTa fj autépara. Xty nepimrwon autépatng aAaynig and m
pia katdotaon otnv AAAN, 0 oXedLATUOG TOU QUTOLIATOU EAEYXOU TIPETIEL VA
elval oAU MPOoOeKTIKOG Kal EMUEANUEVOG, WOTE VA AMOKAE(ETAL 1] TAUTOXPO-
vn Aettoupyia B€ppavong kat YUEng Tou propel va nmpokaAéoel averudupn-
TEQ KATAOTACELG KAL AVTIOLKOVOUIKY) AetToupyia Tng eykatdotaong.

‘Eva oXeTIKA anAdé oUoTNnUa auTOUATIOMOU KeVTPIKAG HovAadag yia oho
TO Xpovo aivetal oto oxfua 10-16. To cUotua autd neplhauBdvel EAey-
X0 OeppoKpaaciag, OXETIKAG Uypaaoiag Kal ppEoKou agpa.

A. ‘EAeyxoq Tou ¢pEoKou agpa.

Me Tov eruAoyEa ppgokou agpa (S), EMAEYOUE TO TTOCOOTSO TOU PPECKOU
aépa Tou emBupoUE O pia oUYKEKPLUEVN TIEPIMTWON KALMATIOUOU (TTX.
25%, 50%, 75%, 11 100%). To TT0000TO PPECKOU a€pa Tou Ba erAEEOULE
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(rtx. 25%) Ba elval To eAdXIOTO TT0C00TS OTO OTIO(0 EMITPETETAL VA AEITOUP-
vel n povdda. Enopévwe to moocootd autd uropel va au&nbel uéxpl kat
100%, aAAd ToT€ dev pnopel va méoel KATw Tou 25%, To omnoio kaAurTel
TIg avAaykeg Tou KAIHATI(OUEVOU XWPOoU O pPETKO agpa. To MooooTd Tou
PPETKOU agpa Kal Tou aépa avakukhopopiag eAéyxetal and toug Beppo-
ordreg (T4) kat (Ty). Ot Bepuootdreg ouvdgovTal NAEKTPIKA HETAEU TOUG
e TETOLO TPOTIO WOTE Ol EVIOAEG TIPOG ToV NAekTpokivntripa (M4) kat Ta
dlappdyuata Tou eAEYXEL va €XOUV WG anotéleoua Tnv aufopueiwon Twv
TOCOOTWV PPECKOU agpa, avaloya ue Tn Beppokpacia mepBAAOVTOG
(ppéokou aépa). BERala, dmnwg avapgpdnke Kat 1o mdvw, N autéuatn au-
Eopeiwon Tou ppéokou agpa, Ba yivetal uévo PETAEU TwV TIOCOOTWY 25%
Kat 100%. Z& Kayia mMePIMTWON TO TOCOOTO TOU PPECKOU aépa SEV HITO-
pei va mégel KATw ammo 1o eAAXIOTO OpI0 TOU 25% OTO OTOi0 €XEl PUOUI-
otei o emAoyéag (S).

s B
;T\ e PP —,
Er\oy£ag - Ty .4
Too00TOU PPETKOU
Q 5
T E L e S /

dpéokog agpag
————

5

A v
| i
Kevtpiki T
KALOTIOTIKA Aveplotnpag

povéda

ZxApa 10-16. Zxnuatikr napdotaon autéuaTou EAEYXOU KEVIPIKIG uovadag
KALUQTIOUOU yla 6Ao To Xpovo.
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B. 'EAeyxog TnG OeppoKpaaciag.

O Beppootding (T3), To AloBNTPLO Tou omnoiou eival TomMoBeTNUEVO OTOV
aépa eroTpoPng, eAéyxel ™ BaABida (V;) mapoxng feotol vepol (1
atpoU) mpog To otolxeio Bépuavong katd t Aettoupyia B€puavong Tou
KAlpaTi{Opevou xwpou. ‘Otav n Bepuokpacia Tou agpa emoTpoPpng (rou
elval n Beppokpacia Tou Bepualvopevou XwpPou) Yivel ikpdTepn NG embu-
MNTAG, TOTE 0 Bepuoatdng (Tz) divel evtoAry otn BaiBida (V3) va avoitel
Kal va Tpo®odotnBei e Ceatd vepd To oTolxeio B€ppavong. O agpag mou
nepvd and To otolxeio BEpuavong Beppaivetal kat e Tn Bor|Bela Tou ave-
potipa npoodyetal otov KAaT(Ouevo xwpo. Otav ikavoromBel n Bep-
Hokpaoia Tou xwpou, apxilel n avtiotpoen dladikacia rou kAeivel Tn Bal-
Bida mapoxng Leotol vepou (V3) pog To atolxeio Bépuavong kat oTapatd
v rtapoxn} {eotou vepou TPog To otolxelo BEpuavong.

O Beppootdng (T,), To awoBnTplo Tou omoiou Bpioketal oTov agpa
napoxng, eAéyxel emiong T BaABda napoxng Leotou vepou (V3) pog To
otolxelo B€ppavong, aveEdptnta and Tig evioAég Tou Beppootdtn (Ts).
‘ET0l, 0 aépag Mpooaywyng mou avaxwpel ard tnv KEVIPLKY] KALLATIOTL-
Kr} povada Ba €xel dvta Tn Bepuokpaaia mou €xoupe eTIAEEEL WG ENAXL-
otn embupunTr Bepuokpacia Tou agpa npooaywyng. O Bepuootdtng (Ts)
eAEyxel TN BaABida mapoxng kpuou vepou (Vs), pog To ototxeio Yuéng. O
(dl0g BepooTATNG EAEYXEL TTAPANANAQ KAl TOV NAEKTPOKIVNTHPA TwV dla-
PPayMATWY (VTAUTEP) Tou otolxeiou YUENG Kal Tou agpa napdkapyng (by-
pass). ‘Otav n KAUATIoTIKA povAada Aettoupyel oto Bepivd KUKAO (PUEN)
Kal n Bepuokpacia Tou agpa Tou emoTpéPel elival peyaAltepn and autm
Tou €xoupe sTUAEEEL yia Tov KAaTi{dpevo Xwpo (. 30°C), o Bgpuootd-
g (Ts) divel evtoAry otn BaABida mapoxnig kKpuou vepou (Vs) va avoiel
Kal va Tpopodotnbel To otolxeio YUEng pe kpuo vepd. ‘Etal, o agpag mou
nepvd and To orolxelo YUENG, Yuxetal kal OTEAVETAL OTOV KALLATICOMEVO
Xwpo. ‘Otav ikavoroinBei n Bepokpacia Tou xwpou, apxiel n avtiotpodn
dladlkaaoia yla va otapatioel n napoxr Kpuou vepou TPog TO OTOoLXelo
YUENG Kat va otapatrioel n Yuén tou agpa.
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. 'EAeyxoq TnG uypaoiag.

lMNa tov é\eyxo Tng uypaociag tomobete(tal oTov agpaywyd EMOTPOPNQ
évag uypootding agpaywyou (H), To alobntrplo tou oroiou TapakoAou-
Bel TN OxeTIK uypacia Tou aépa EMIOTPOPNG KAl EMOUEVWG KAl TN OXE-
TIKN} uypacia Tou kKApati{épevou xwpou. Otav n OXETIKY uypadia Ttou
agpa emoTpoPng eival peyaiutepn anod to embupntd OpLo OTO OToIio £XEL
puBuiotel o uypootdtng (H), To alodntrplo Tou uypooTdrn evepyorolel
TO UNXAVIOUO TOU UypooTdtn, o oroiog Ue Tn oelpd Tou avoiyel TeAeiwg
™ BaABida mapoxng kpuou vepoU (Vs) Kal EMITPETEL TN UEYLOTN TIAPOXN
KpUou vepou amnd To orolxelo YPuEng. ‘Etol mpokaAeltal rrwon tng Bep-
Hokpaoiag Tou agpa mou epvd and to ototxelo PUEng kat dnpioupyeital
aguypavon Tou Yuxduevou agpa. O agpag nmou apuypdvenke (autdg Tou
népaoce and To orolxeio YPUENG) avauyvUeTal Ot CUVEXELd [e ToV agpa
napdkauyng (by-pass), yla va mpokUyel €10l 0 aépag pe TN owotr oxe-
TIK) uypaoia Tou Ba otalel otn ouvéxela oTov KAUATI{OUEVO XWPO HE
™ Bonbela Tou avepotpa. ‘Otav n oxeTIkr uypacia otov KApaT(Opevo
XWpPo KavoromBei, apxiCel n avriotpopn dadikacia ya va pewwbel n na-
poxr| KpUou vepoU TPOG TO OToLXelo YUENG 1) Kal va oTauatroel TeEAeiwg N
napoxn] (va kAeioel teheiwg n BaABida nmapoxng kpuou vepou Vs). Av and
v npoavapepbeioa dadikacia apuypavong nmpokUYel agpag e Beppo-
Kpaoia pkpdtepn and Tnv embuunTr, TOTE evepyoroleital o Beppootdtng
(T,) ou Bploketal oTov agpaywyd npooaywyng KALATiopévou agpa, divel
evtoAr) otn BaABida (V3) va avoiel kal va TpopodoTroel he (eoTd vepd TO
otolxeio 6éppavong (avabépuavong). ‘Etal, o kplog aépag mou pogkuye
ané ™ dadikaocia Tng apuypavong BepuaiveTal otn cwoTr Bepuokpacia
TIOU TIPETIEL VA €XEL O KAUATIOMEVOG A€PAg TPOoaywyNg Kal OTEAVETAL OTOV
KApaTICOpEvVO Xwpo e Tn BoriBela Tou avepotrpa. MNapatnpoupe oto ou-
OTNUA AuTopaTIoPoU Tou avarttuydnke o rdvw, &TL katd ) dadikaoia
™G apuypavong propel va anartndei n Tautdxpovn napoxr Kpuou kat Le-
otou vepou (avabgppavong) otnv KAWATIOTIKY povada. BéBata, o’ autég
TIG TIEPUTTWOELG, elval pavepsd OTL TO KOOTOG AEITOUPYIaG TNG KAUATIOTIKNG
povadag avefaivel onuavtikd. And nmAeupdq YuxpopeTpiag, Tn Aettoupyia
auTn v eidape oy napdypago (2-12).
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10-7. ZUyxpoveg TAOEIG OTOV QUTOUATO EAEYXO TWV EYKATAOTACEWV
KAiuatiopgou

Me Vv avdmtuén g ouyxpovng NAEKTPOVIKAG Texvoloyiag, elval pual-
KO O QUTOMATIONOG TWV EYKATAOTACEWV KAUATIONOU va AKOAOUBNOEL TIQ
e€eli€elg. ‘Etol, orjuepa 0 QUTONATIONOG TWV EYKATACTACEWY KALLATIOMOU
dev neplopiletal Uévo aTov EAeYX0 TWV BACIKWY PUXPOUETPIKWY OTOLXE(WV
Tou aépa (Bepuokpacta, uypacia, kaBapdtnta), aA\d Le TIG anepldploTeq
duvatdTnTeG TIoU Tou divel N Yneplakn texvoloyia eneppaivel kat o TIOANEQ
A\\eg apauétpoug piag eykatdotaong KAlatiopoUu. Tétoleg mapdueTpol
uropel va eivat:

2HMEIA EAEFXOMENEZ 2HMEIA EAEFXOMENEZ
EAECXOY ErKATAZTAZEIZ EAECXOY EFKATAZTAZEIZ
1050 KApatiopdg 16 Zwveg M/©
53 Wuypootdoto 55 HAektpoaotdaolo
192 AvtAieg vepou 75 E&aeplopdg
19 EvaA\dkTeq 26 AvehkuoTrpag
57 Zwveg PWTIoUOU 30 Aepnrootdolo
51 Zwveg FCU 319 Aldpopa onpeia
14 ZeaTd vepo Xprong

ZxAua 10-17. Mivakag and npdypauua H/Yue apBunon twv eAeyxouevwy onueiwv
OTIG NAEKTPOUNXAVOAOYIKEG EYKATAOTAOELG KTIPI(OU.

® H gEolkovdunon evépyelag

® H avd ndoa otiyur) Kataypaer] TG KAatdotaong Kal Twv oTolXelwy
Aettoupyiag:
- TWV CUPTTIECTWV (MIETELS, BeplOKpATieg, KaTAVAAWOT EVEQYELAG,
evTomopuog BAABWY KATL.).
- TWV CUPTIUKVWTWV (TIECELG, Beplokpaaieq vepou Kat WUKTKoU).
- TWV YUKTWV vePOU (mEaelg, Bepuokpacieq vepoU Kal YUKTIKOU),

- TWV AQVEHIOTAPWYV TWV KEVTPIKWY LOVADWY KALHATIOMOU (OTPOPEG,
0Td8un BopUBou,m3/s).
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- TWV MOPYwWV YuEng (rméoelg, Bepuokpacieq Tou vepou kal Tou
aépa MePIBANOVTOG, KATACTAON TWV AVEULOTIPWY).

- TWV AVvTAIOV - KUKAOQOPNTWV TWV KUKAWUATWV vepou (rupyou
YUENG Kal KAMUATIOTIKWV HOVADSWY).

® To pnviaio kat €Trolo KOOTOG Aettoupyiag KABe KATAVAAWTIKYG HOVA-
Qg (CUMMIECTWY, AVTALWY, QVEULOTIPWY KATL.).

® Ta mpoypduuaTta ouvtrienong Twv dlapopwy TUNUATWY Kal EapTn-
MATwV OANG TNG eyKatdoTaong.

Ta alobntripla rtou TonobeTouvTal og kABe éva arnd Ta npoavapepdEvta
eEaptiuara ovopddovral otnv YneLakr) YA\wooa kat avaloyikd épyava €i-
g6dou. Ta avaloyikd dpyava el0dd0U LETAPEPOUV CUVEXWG TIANPOPOPIEG
(nAekTPIKA orjpata) and To eAeyxOpevo cUoTnua (ry. and TO CUUTIEDTH)
TPOG TO TMANCLECTEPO ONHEIO OUYKEVTPWONG MANPOPOPIWV (Wn@lakoi
eAeykTéq 1 controllers).
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Movdda
eNEYXOU TOU
KTlpiou
H/Y
Mupyog YuEng
WuKtNng
vepou
Avthieg
NEBnTag
ZxAua 10-18. Sxnuatikr mapdotaon kevipikoU eAEyxou, uéow HJY, eykatdotaong

KAatiouou.

Ekel ol mAnpogopieq eneEepydlovrtal (MECTW UIKPOETEEEPYAOTWY) Yia
va doBouv otn ouvéxela evtoAég ota avaloyikd dpyava €E68ou (BdAveg,
VTAuTePG, NAeKTPIKOl dlakdTTeg 1oXU0Q KAL), yia TI§ avaykaieg dlopbw-
oelg, wote va dlatnpeltal mdvra n kakutepn duvatr KATdoTaon oTov KAL-
paTi(Opevo xwpo. OASkANpo To cuatnua eA€yxetat and H/Y kal umdpxet
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AUPdpoun emkovwvia HETAEU XProTN (TeXVIKOU) Kal PNGLAKWY EAEYKTWV
(controllers) wote va yivovtal oL avaykaieq pubpioelq otig dldpopeg apa-
METPOUG TIOU EAEYXEL TO OUTTNA, AvAAOYA HE TIG HETABAANOLIEVEG aATTALTT)-
o€lg Tou KAlpaTI{Opevou Xwpou. O oAokAnpwpuévog ENeyxog kat n dlaxeipl-
on AWV TwV TIAPAUETPWY TNG eyKatdotaong unoatnpiletal and avdloyo
AOYIGHIKO, TO ortoio divel TN duvatdmTa EYXPWHNG ATEIKOVIONG OAWV TWV
onueiwv eAéyxou Kat dueong mapakoAoudnong Twv enepBAcewy Tou XPn-
ot (TexvikoU), KaBwg Kal To aroTEAEOUA TWV EMEURATEWY TOU.

Zxnpa 10-19. O66vn H/Y otnv oroia paivovral ot pubLioELS BepLOKPATLWY
(temperature settings) oTiq ortoieg uropel va enguBet o xprotng (TexVIkog) ya
Sl0pBWUTELS.

210 oxfipa (10-19) paivovral dAeqg ol pubpioelg Bepokpaaciag mou pro-
pel va KAvel 0 urelBuvog TeXVIKOG TNG EYKATAOTAONG HETW NAEKTPOVIKOU
urtoAoytotr. Mapatnpoupe 6Tt 0 TEXVIKOG Propel va pubpioel Tiq HéyioTeg
Kal TIG EAAXIOTEG BEPHOKPATIEG YA XEWWWVA Kal Kahokalpt Kabwg Kat va
EVNHEPWVETAL CUVEXWG Yla TIG Bepplokpaaieg mou emkpatolv otouqg dd-
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(POPOUG XWPOUG TNG eykatdotaong. Me tov (dlo Tpdro o xelptotig Tou HY
prtopel va mapakoAouBel, va eAéyxel kal va emneppBaivel SlopBwTIKA o OAeQ
TIG eAeyXOMEVEG TIAPAUETPOUG TNG KALUATIOTIKAG eyKaTdoTaong aAld kat
OAWV TWV NAEKTPOMNXAVOAOYIKWY EYKATAOTACEWY TOU KTipiou.

ZxApa 10-20. O EAeyx0G TwWV OTOLXEIWY TEPUATIKAG HovAdAG KAUATIOUOU, WS
eupaviCetat otnv 086vn tou H/Y og kevtpikd ouotnua diaxeiptong ktiplwv (B.M.S.).

Ta ouyxpova cuoTrjpara diayeipiong Twv Kripiwv (Building Management
Systems) anoteAolv EeXwPLOTO KAADO NG OUYXPOVNG NAEKTPOVIKAG Te-
XvoAoylag Kal TG MANPOPOPIKNG, TIOU JAPKWG BEATIWVOVTAL UE TNV TIPO-
0OnKn eAéyxou OAO Kal TIEPLO0ATEPWY TIAPANETPWY. To KEVTPO eAEyXoU
6Aou Tou cuotruatog Bploketal pé€oa oto eAeyxOuevo KTiplo, aAAd uropel
va yivovtal eneppdoelg kat and dAAa onpeia Tou KTipiou H€ow TePUATIKOU
Tou elval eyKaTeoTnEVO 08 OUYKEKPIEVO XWPOo Tou Ktiplou. Emiong, uno-
pouUpe va €xoupe EAeyX0 TNG KATAOTACNG TOU KTIPioU Kal armd anéoracn
(extdg KkTIplou 1} TOANG) p€ow modem. Ot duvatdTNTEG TOU HAG TIAPEXEL TO
ouotnua eival Tepdotieg, xpeldletal OUWG OUVEXNG eKMaideuon Tou TPo-
owTtKoU TIou gUMAEKeTal oTn dlaxeiplon Tou KTipiou kat Babld yvwaon dAou
TOU OUOTAMATOG,.
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® Ta ouotAuaTa AUTOUATOU EAEYXOU TIOU CUVAVTAWE OTIQ EYKATAOTACELG
KAlLATIOHOU eA€éyxouv Baoikd Tn Beppokpaacia, Tn OXETIKNA uypacia Kai
TNV MoIGTNTA TOU a€pa OToV KAUATI{OMEVO XWPO.

® Yridpyouv €MioNg KAl CUCTAMATA TIOU TIPOOTATEUOUV TIG EYKATAOTACELG
11 e€aopalifouv TV OIKOVOMIKH Toug Aettoupyia ta oroia dev eivat pi-
KpotePng onoudatdtrag. AvtiBeta n acpdiela akplBwyv eEaptnudtwy
NG eykatdotaong, Onwg ol CUUTIECTEG KAl 1| OIKOVOUIKY) AetToupyia
Toug, anaoyxoAouv OAo Kal TEPLOCOTEPO TOUG PEAETNTEG Kal Toug LLo-
KTATEG TWV KALMATIOMEVWY KTIP{WV.

e O1 autopaTiopol, avdAoya e TO PeUCTO TIoU EAEYXOUV, dlakpivovtal og
AUTOMATIONOUG EAEYXOU TNG PONC TOU WUKTIKOU pEUCTOU, TOU VEPOU
Kal Tou agpa.

® Avdloya e To XpnotuoroloUpevo HEoo Aeltoupyiag Toug, xwpilovtal og
TPELG peyAAeg kKatnyopieg. 'ETol éxoupe:

- HAekTpIKOUG 1] NAEKTPOVIKOUG QUTOMATIONOUG (NAeKTpKOU pelua-
TOQ).

- NveupaTikoug (Enpou aépa).
- YdpauAikoug (USPAUAIKNAG Tiieong).
- MikTd ouoTrjpaTa (r.x. nAekTplkoU pelpaTog Kat Enpou aépa).
e Kdbe ouotmpua autopatiopou anoteAeital and tpila Baoikd sEaptruata:
- To aioOnTripio
- To pubpioTh.
- Tn ouokeun eAéyxou.

e Ta guoTruata autouatiopou dlakpivovtal og ouoTruaTa KAEIOTOU Kal
avoIXTOU KUKAWATOG.

® 3Ta OUOTAMATA KAEIOTOU KUKAWUATOG EXOUE CUVEXT| “EmIKOIVWVIa” [e-
Ta&U Tou ototxelou rou BENoupe va pubuicoupe (.. Bepuokpacia evdg
XWPEOU) Kal Tou pubpioTh (Bepokpaaia otnv omola €xouple pubpioel éva
BeppooTdm).
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® 3TNV nepimrwon Suwg TWV CUCTNUATWY avolXToU KUKAWUATOG, TO alodn-
TApPLo dev emmnpedletal and To anoTtéAeoua Tng AelToupylag TG CUCKEU-
NG eAéyxou (m.X. and Tn Bepuokpacia Tou KAATI(OUEVOU XWPOU), AAAA
and dA\oug napdyovteg (m.x. and tn Bepuokpaacia meplBANOVTOG).

® O autéuarog €AeyXog TG uypaciag arattel évav uypooTtdrn, o omnoiog
nepl\aupdvel To aiIodNTAPIO uypaaciag, kat To PUOHIOTH, KABWG Kal Tov
eheykTn (Uypavtripa). O uypootdtng Bpioketal cuvrBwg atov KAATL(O-
HEVO XWPO, EVW O UYPAVINPAG OTNV KEVTPLKY] KALLATIOTIKY povada.

® O autduarog EAeyx0G TnG MoodTNTag ToU PPECKOU (Vvwrou) agpa yive-
TalL he edlkoug Unxaviopoug mou TiePIAaBAvouy:

- AioOnTipIo napouaciag oto xwpo CO,, 0oUWY, KATVAG, KATTL. 1 alodn-
TApPLo Beppokpaciag agpa replBANOVTOG (PPETKOU Agpal).

- PupioT (avdAoyo e To €idog Tou atodntnpiou).

- Zuokeun eAéyxou (otnv mepimTtwor pag ta oepPouoTép Twv dla-
PPAYMATWY vwToU Kal aépa emmoTpoPrq Kabwg kalt Tou eEaepl-
guou).

® O anaitoUpuevog PPEOKOG aEPAG O Hia eyKaTAaTaom KALWATIOMOU [ITo-
pel va kupaivetal and 25% Tou oAkoU GYKOU Tou KALATI(OpEeVOU agpa
gwg Kal 100% o€ e1dlkég katnyopleg KTipiwv.

® ‘000 Aydtepog eival 0 OyKog Tou PPETKOU aépa, TOTO TIO OIKOVOMIKA
Aettoupyel n eykatdotaom, aAAd Kal TOCO MEIWVETAI I} TIOIOTNTA TOU KAL-
MaTIOPEVOU agpa.

® 3TIC OUYXPOVEG EYKATAOTACELG KALMATIONOU, XPNOLUoTtoloUvTal CUOTH-
HaTa mponyHévng NAEKTPOVIKNAG TEXVOAoyiag ta omola, ektdg armd
Tov €AeyX0 TWwV OTOoLXElWwY TIoU avapépinkav napandvw (Beppokpacia,
uypaoia, kabapdtnta, Kivnon Tou agpa, TIoCo0Td PPECKOU AgPA KATL.),
propouv Tautdxpova va kataypdpouv kdbe otiyur) 6Aa Ta oTolxeia Kai
TIG MapapéTpoug AeiToupyiag Twv eEAPTNUATWV (UNXAVNUATWV) TNG KAL-
MATIOTIKYG eykatdotaong (méoelg, OepuoKpaoieq, KATAVAAWOELG EVEP-
velag, evroropd BAaBwyv, kéotog Aettoupyiag kdBe katavaAwong, Tpo-
ypdpuuaTa ouvtripnong KATL.).

® ‘'ONo TO OUCTNUA QUTOPATIOUWY ULAG OUYXPOVNG MEYAANG KAUATIOTIKNG
€YKaTAoTaong eAEyxeTal and KEVTPIKO NAEKTPOVIKO UMOAOYIOTH, TIOU
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dlabétel avaloyo AoyIoMIKG, LE€aa amd To omoio 0 UTeUBuvVOog TEXVIKOG
€xel OAn TV elkdva Aettoupyiag kat eA€yxou TnG eyKATdoTaong.

e OL0Uyxpoveg TAOELG KATAOKEUNG, AelToupy(ag Kal EAEYXOU TWV NAEKTPO-
HNXAVOAOYIKWY £YKATAOTACEWV TWV KTIplwv, dnuiolupynoav ta Kevtplkd
ouotnuata dlaxeipiong ktipiwv (Building Management Systems) mou
artotehoUv €vav Eexwplotd KAAD0 TNG NAEKTPOVIKAG TEXVOAOYI(aG Kal TNG
TIANPOPOPIKAG.
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10.

ErKATASTAZEIZ KAIMATIZMOY I

EPQTHZEIZ

Mota eival Ta Baoikd oTolxela Tou agpa mou TPEMeL va eAEYXeL va
OTOLXELWDEG CUOTNUA AUTOUATOU EAEYXOU OTOV KALUATIONO;

AeiETe dlaypappatikd tn doun Kat Asttoupyia evdg autouatiopou
QavolXToU KUKAWUATOG.

Mowa eival Ta Baoikd eEaptruarta evog OUOTHUATOSG QUTOUATOU
eAEyXou Tng Beppokpaciag evdg Xxwpou, oe KAEIOTO KUKAwUA
(Bpoyxo);

>xedldote oTolxelwdeq JAYPAUMA AQUTOUATIONOU Yia Tov EAEYXO
NG Bepuokpaciaq xwpou oe KAELOTO KUKAWHA Kal EENYAROTE TN A&l
Toupyia Tou.

2xedldoTe ddyPAUUa KAELOTOU KUKAWUATOG OTO oTtolo va gpaivovtal
ol JladoxIkEG pAoelg auTopaTIopoU yia Tov EAeyX0o TG uypaciag
evog KApati(Opevou xwpou. EEnyriote ouvtopa tn Aettoupyia Tou.

2xedldote olotnua eAéyxou Tng MoodtNTag KAUATIOUEVOU agpa
(V.A.V.) kal eEnynrjote ™ Aettoupyia Tou.

2xedldoTe, dlaypapuatikd, ouotnua eAéyxou Tou OYKOU TOU (ppé-
OKou aépa Kat Tou e€aeplopoul Tou KAUATI(OUEVOU XWPOoU Kal eEN-
yrote TN Aettoupyia tou.

2xedldote, OlaYPAUUATIKA KEVTPLKT) KALATIOTIKY povAada enegepya-
olag Tou a€pa Kal TOMoBETOTE AUTOUATIONOUG TIOU VA eAEYXOUV
Tautdxpova:

Tn Bepuokpaacia.

Tnv uypaaia.

Tov ppgoko agpa.

Mowa Baokd eEaptrpata Tou autopatiopou mepthauBdavovtat o’
€va BepPOOTATN XWPEOU;

Marti dev erNéyoupe mdvta 100% PPETKO AEpA OTIG EYKATACTAOELG
KALLQTIOMOU;
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11. Ti evvooUlpe e Tov Opo inverter KAl O€ TIOLEG TIEPIMTWOELG EPAPUO-
CeTal OTOV KALUATIONO;

12. Tt evvooUpe e Tov 6po avaloyikd opyava €1l0080U OV PneLakn
YAWOOQ TWV QUTOUATIOM®WY Kal TL e Tov 6po avaloyikd dpyava
€€080U; AvapépeTe OXETIKA apadeiypara.

13. Mota eival Ta oTroudaldTePA TIAEOVEKTAATA TWV UYXQOVWY OUCTN-
pdatwv daxeipiong ktipiwv (Building Management Systems);
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NMINEYMATIKA AIKAIQMATA

To mapdv BiRAio poopiletal arnokAeloTIKd yia adaywylkolg okoroug. H
EKUETANEUOT TWV TIVEUHATIKWV SIKAIWUATWY Tou Ttapdvtog BiRAlou €xel
petaBiBaotel and Toug ouyypageiq oo MNMadaywyikd lvotitouTo.
EEaipouvtal o YpuxpopeTpikdg xaptng Tng ASHRAE, kabwg Kat oL pwTo-
ypagieg Kal Ta oXApara rnou npogpxovral Tpitouq. Eni autwv To Mawda-
YwYIKS IvoTtitouto €xel pévo Tnv adela XpHong Toug Yid TIG avAYKEG TOU
napovtog BipAiou.
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