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[TIPOAOIOZ

O KAATIONOG eival and Toug TaxuTtepa eEEALOCOUEVOUG KAADOUG TNG oUY-
xpovng TexvoAoyiag. Eival KuploAekTika pia emotnun xwpig TéAog. ‘Ooa
XPOVvIa Kal av acyXoAe(tal Kaveig e Tov KAIUATIoONO, dev Ba QpTACEL TIOTE 1
OTLyUn Tou Ba atoBavBei OTL eival TIARPENG, 6Tt Ta YVwPIlel oXedOV OAQ.

270 BIBAI0 auTd TPOOTIABNOAUE VA CUYKEVTPWOOUNE OAa 6oa Xpelalo-
VTAlL OTOV EMAYYEAUATIO PUKTIKO TIOU OKoTieUel va aoxoAnBei coBapd ue
TEXVOAOYIQ TOU KALMATIOMOU Kal KAVAUE OTL KAAUTEPO PITOPOUCANE E-

Q¢ Tou dev Bewpoupe arapaitnto va oda-
(KO TPOTIO artd Tnv utoAourn UAn. H ot-
TOU eKTTALOEUTIKOU.

(POUG TIOU JIBACKOUV TO AVTI-
A BeATiwon Tou BIBAlou.

£€G pag euxaplioTieq OTIG
5, OXNMATA, TEXVIKEG O-
onyieg kKA. O TTANPENG KATAAOYOG TWV ETAIPELOV AUTOV PAIVETAL OTO TEAOGQ
Tou BBAiou, padi e Tnv BBALOYpadpia.

AVTOVNG AonUakormouAog
Kwvotavtivog¢ AlaKouuakog

Nikoc¢ Zekeptaone
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Na e€olkelwbouv ol HaBnTES e To cUoTNUA povadwv Sl

Na paBouv ) petatporm) povadwv arnd dAAa cuoTthuaTa oto oUoTn-
pa Sl kat avTioTpdPpwg

‘/ Na pdBouv va xpnoloTioloUV ToUG TUMOTIONNUEVOUG GUBOALCHOUG

‘/ Na udeouv Tt gival n Turiki povdada Kat va rpoorabouv va gpydlo-
VTAL PJE TIG TUTILKEG HOVADER

\/ Na yvwpioouv ta onueia mou Ba MPETEL va TIPOCEXOUV OTAV XPNOL-

HOTIOLOUV HovAdEG ToU cuoThuatog Sl

0-1. To ouoTnua povadwv Sl

To TeAeldTEPO CUOTNUA HOVADWYV elval AUTO TIOU XPNnoLuoTioinoe o Oeog 6-
Tav EQTIAXVE TOV KOOUO. MOvVOo TTou autd TO CUCTNUA PITOPEL va UnV TO Pa-
Boupe moTé. To olyoupo nMaviwg eivat 6TL n GUoN doUAeUEL UE POVADEG.

[Mla va PropEoouv Ol TEXVIKOL va AVTILETWITIOOUV Ta TIPORAAUATA UE-
TPnong eruvénoav Katd kKapoug dlapopa oucTHUATa povadwv. Kavéva
oev eival TéAelo, OAA €XOouv Ta UTEP KAl Ta KATA Toug. H TAon eival va
XPNOLUOTIOOUKE TO oUOTNHA HovAadwy TIou To ovopdloupe Sl kat To oroio
eival To ouoTnua rou Ba mpérel va epapudleTal kKatl oTn Xwpeda pag. Ta ou-
OTNHATAa HovAadwy Tou eival ofuepPa og XPHon ava Tov KOOUO Bactkd eival
Ta €&NGg duo:

o To OleBveg ouotnua 1ou cupPoAidetarl Sl (System International), To o-
Toio xpnoworolel wg povada PAKOUG TO UETPO (M) KAl wg povada
palag To XAoypapuo (kg).
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e To ayyAooca&wvikd ouotnua povadwy mou cupBoAi¢etat wg I-P (Inch-
Pound) to omoio xpnoluorolel wg povada PRKoug tnv ivtoa (cuppo-
Alopog in 1”7 ) Kat wg povada padag to pound (OupBoAlouog Ib). Au-
T6 TO cUOTNUA Xpnoldoroleital Kupiwg otnv AyyAia kat Tig¢ HIMA, aA-
AQ KAl O’ AQUTEG TIG XWPEG UTTAPXEL Wia TAon OTPOoPNG TPog TO oUCTN-
pa Sl.

MaAadtepa uUrmpxe o€ XPrON Kal To AEYOUEVO UETPIKO cuoTnua. To
ouoTnua autd NTav apkeTa Opolo Je 1o Sl katl n Kupldtepn dlagopd Tou,
o€ OTL TOUAAXIOTOV €XEL OXEON UE TOV KAWUMATIONO, €ival Mwg XpNOoLJoroL-
ouoe wg povada BepudTnTag 1o keal. Autd eixe 1o TIAgOvVEKTNUA OTL N €L0L-
Kr) BepUOTNTA TOU vEPOU ATAV Cp = 1 kcal/kg°C, 1tou dleUKOAUVE OE OPIOE-
VOUG UroAoytlopoug. M.x. av BéAaue Bepuikn artodoon 15000 keal/h kat n
TITWOM TNG BepUoKpaciag Tou vepou arod Orou Ba rmaipvaue autn TV eveEp-
vela Atav 15°C, té1e propouoape va Bpoule eUKOAA TNV anattouuevn ma-
pox1| vepou: 15000 / 15 = 1000 kg/h = 1 m3/h vepo.

AvtiBeta oto cuotnua Sl n povada BepudTNTAG KABWG Kal KABe AAANG
Moppng evépyelag eival To kd (KIAotldoul). To vepd oTo ouotnua Sl ma-
pouoladel Cp = 4,2 kJ/kgK. Mpooégte 611 avti yua °C, étav npoodlopifoupe
povadeg, oto cuotnua Sl, xpnowuorowouue 1o K (BaBuog KEABLY), TIou wg
peyebog eival aroAuta (oo pe tov °C. ETol av €xoupe TIAAL TTApoXT vepou
1000 kg/h = 1 m3/h, pe tnv idla Bepuokpaotakn mtwon 15°C, 16Te oTo OU-
omnua Sl Ba €xoupe BepudTnTa 4,2 X 1000 X 15 = 63000 kd/h = 63000 kJ /
3600 s = 17,5 kW = 17500 W. To nocd6 twv 17500 W 1ooduvapei wg 1oxug
pe to oco Twv 15000 keal/h. Mpopavng:

15000 kcal/h = 177500 W = 1 kcal’lh= 1,17 W =
1 W = 0,86 kcal’h
2iyoupa maviwg, 0tav OOUAEUOUNE e VEPO, TO PETPLKO OUOTNUA EXEL
Karola mAeovektAuaTa évavtt Tou Sl. AAAG oTo cuoTtnua Sl, oTov KALATL-

oMb €xoupe €va TIOAU TILO PEYAAO TIAEOVEKTNUAL:

H €181k} BeppdTNTA TOU ATHOGPAIPIKOU agpa oTo cuoTnua Sl givai
C, = 1kJ/kg - K
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2TOV KAIMATIONO, SOUAEUOUNE KUPIWG pe ToVv aépa. H gukoAia ou pag
TapéXeL N T TOU ¢, Tou aépa oToug umoAoylououg, eival éva peyalo
TAEOVEKTNA TIOU TIapouctddel autd To cUOTNUA Kal évag poobeToq Ad-
YOG Yla VA ETIUEVOULE VA XPNOLUOTIOOUE TO Sl 0TOV KAIUATIONO.

0-2. H uerarporn yovadwyv amé dAAa ovorniuara

‘Onwg eimape n tdon Xpnotporoinong tou Sl urtdpxel aKOUn Kal OTIG XWPES
Tou napadootakd xpnotuorolouv 1o I-P. To peTpikd cuotnua €xel oxedov
katapynBei. Ouwg o aronyog aro Tn XPrnon autwv TwV cUCTNUATWY utiap-
X€EL AKOUN Kal ofuepa. ETol mpog to mapdv Katl ar’ 6TL paiveTal yla apkeTd
Kaypd akoun, Ba mpémnel 0 TEXVIKOG va YVwPIZel va ETATPETIEL OPLOUEVEG
Baolkeg povadeg and To £va cUoTNUa oto AAAo. To TPORANUa mapoucid-
CeTal KUpiwg o MAAALOTEPOUG TEXVIKOUG TIOU €XOUV PABEL va OKETTOVTAL
o€ KArolo AAAO cUOoTnUA HovAadwy Kal TIou €Xouv TTAEoV aduvapia va mpo-
OOpUOOTOUV OTNV VEA TeEXVOAoYia. Emiong moAAd rpayuata €xel kablepw-
Bei va Ta peTpdue pe povadeg Tou cuotnuatog I-P, 6nwg n woxug ota au-
TOVoua KAATIOTIKA Tou didetal oe Btu/h, n mapoxn tou aépa ota Fan Coll
Units (FCU) ou didetal oe cfm (KUBLIkdA TTO01Ia ava AETITO) KATT.

2e OAo 1O BIBAio, Ba deite cuxva va oag BupiCoupe TNV avtioTolyia po-
vadwyv. AuoTuxmg eival avaykaio Kako, aAAlwg Ba cuvavthoeTe TPORANR-
pata ouvevvonong. OL BaoikOTEPEG OXECELG LETATPOTING TIOU Ba TIPETIEL va
Buudote eival ol €Eng:

o Ta kcal yivovtal kd, av moAAarAaclactouv Ue 1o 4,2,
e Ta Kg yivovtat Ib, av moAAanAacliacTouv ue 10 2,2.

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

e Ta Btu/h yivovtalr W, av dwapebouv pe 10 3,41 (katd mpooeyylon,
yla va 1o Bupdote: 1000 W = 3500 Btu/h) 1) av MOAAQTTAQCLOOTOUV UE
10 0,3 (9000 Btu/h = 2700 W).

o IMa va petatpePoupe Ta mdh oe L/s, ta Sapoupe pe 3,6. =10 OU-
otmua Sl n mapoxr ocuvnBwg divetal oe Aitpa ava s (L/s).

o [a va petatpePoupe ta cfm (KUuBkd rodla ava Aertto) oe L/s, Ta ot-
alpoupe pe 2,13 (kata mpoogyylon, yia va to Bupdote: 1 L/s =2 cfm).
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Ta cfm ta xpnoworowouue oto |-P poévo yia rmapoxn agpa, oe avTi-
Beon pe To cuotnua Sl rou xpenotuoTioloUE YeVIKA To L/s, eite mpod-
KELTAL YLO UYPO €iTE Yla agpa.

o [a va petatpePoupe ta gpm (yaidvia ava Aertd) oe L/s, Ta dal-
poupe pe 0,063 1) Ta moAAarmAactafoupue ue 15,84 (kata mpoogyyion,
yla va to Bupdote: 16 L/s = 1 gpm). Ta gpm Ta XPNOLIOTIOLOUE OTO
I-P povo yla mapoxn uypwv.

e [0 va petatpéPoupe Ta mm oTAANG Udartog (mm 2.Y. 1 mmW) i Ta
mbar oc Pa, moAAarAactaZoupe pe 9,8 (= 10).

e [Na va petatpePouue ta psi oe kPa, ta nmoAAarnAacialoupue ue 6,9
(=7).

o [ava petatpéPoupue ta psi oe bar, Ta diawpoupe pe 14,5 (=15).

Av priopeite va BupdoTte Ta apandvw, TOTe eival oiyoupo OTL eAAXLIOTA
npoBARatTa Ba avtieTwriosTe oTnV MPAEN () akoOun Kat KaBOAou TIPORAN-
paTa), oTn ouvepyaocia 0ag pe ouvadEAPOUG 0ag TIOU XPNOLOTIOIOUV aKo-
un Ta AAAa cuoThpata povadwy. TIg nmapandvw oXEoeLg Ba TIG EMAVAAQ-
Bavoupue ocuxvd oto BIBAio, e OKOTIO va TIG ATIOUVNMOVEUCETE.

0-3. O1 Tumikég povadeg

270 ouotnua Sl €xel KaBlepwBel va xpnoLuoToloUe Yia KaBe peyebog uia
TUTIKA Jovada. M.x. v mapoxr, UMopoUle va TNV EKPPACOUNE o m3/s 1y
oe L/s. Exel kaBlepwBel Ouweg va xpnotuoroloupe To L/s (1 m3 = 1000 L),
TO OT10{0 €ival n TUTIKA PovAda NG MAPOxNG.

AAAN TIEPITTTWON TIOU HAG EVOLAPEPEL OTOV KALLATIONO €ival n LoxXUg Tou
propei va puetpnBei oe kW 1) oe W. H turikn povada eivat to kW otav npo-
KELTAL YIA LOXU unxavnudtwy kat to W otav rpodkeltal yla Bepuikd goptia
(BepuKEG aTWAELEG) 1) YIA WUKTIKA popTia. ZTov mivaka (0-1) divoupe 6Aeg
TIG TUTIKEG MOVADEG TIOU XPNOLOTIoIoUVTAL.

EPQTHZH: Eival AGBog otav dev XPNOLUOTIOIOULE TUTIIKEG LOVADEG;
AMNANTHZH: Oyx1, anA®g sival Katt ou dev ouvnBifetal. H xpron tTwv

TUTIKQV PJovadwy eival ouotaon, OxL urtoxpewon. AaBog, e@’ 6oov €xe-
Te eruA€Eel va douAeleTe 0To cuotnua Sl, eival pévo av dev XpnoLuo-
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TIOOETE TIG OWOTEG HOVADEG TOU CUCTNMATOG Si, 1) av prepdEYPeTe TIG
povadeg Tou S| pe povadeg SlaPOPETIKAOYV cuoTnUaTwV. EEGANoU, 6Twg
Ba deite KAl 0TO KEPAAALO 4, OTOV UTTIOAOYIOUO TWV AEPAYWYWV, ThV
TOPOXN TOU A&Pa OoUXVA TN dIVOUHE 0 MS/s, EMEDN OTI CUYKEKPLUEVN
repinmTwon autr n povada Hag SLEUKOAUVEL KOAUTEPA. TO TEAIKO AMOTE-
Aeoua KAAO €ival va To JETATPETIOUE TTIAVTA OTNV TUTIKA Hovada.

Ol Turikég Hovadeg eival oaPeg OTL dev €xouv eriAeyei Tuxaia. OL ipd-
Eelg ToU yivovTal PETAEU TUTIKWV UOVAdWV OTIG TIEPLOCOTEPEG TIEPLUTTM-
oelg divouv amoTEAEOUA EMIONG O€ TUTIKY povada. Autd Ba apxioouue va
TO BAérnoupe amod 1o kePAAalo 2 (Yuxpouetpia). EToL o TpdMog rnou Kava-
ME TIG TIpaEelg oe AAAa cuoTriuaTa povadwy, oTa oroia ypagpaue dirmAa a-
nd Ta vouuepa Kal TI§ povadeg, dev eival MAEovarapaitnTog yla va aro-
@UYOUUE TO AABOG. Npagpoupe amAd TIC TTIOCOTNTEG OE TUTIKEG LOVADEG Kal
TO ATMOTEAECNA gival cuvHBwG O TUTIKA PovAada. 2TIG EAGXLOTEG TIEPUTTM-
O€IG TIoU OeV TIPOKUTITEL OAV ATIOTEAEOUA 1 TUTIKY povada, N JETATPOTT
eival oAU anAR, T.x. eivat eavepd 6Tl Xpelddetal £vag MOAAATIAQCLACUOG
pe to 1000.

0-4. O1 ouuBoAiouoi

O1 cupBoALool TTIOU KavoVviKa Ba Tipénel va Xpnotluorolouue eival auotnpd
KaBoplopévol ard to mpoturo I1ISO-31 kat and 1o npodTuro 1ISO-7345 mou
CUUTTANPWVEL OPLOUEVOUG CUUBOALOUOUG 0T BEpuavon.

Ac doupe Ouwg he Alya Adyla TL eival Ta ripdturia. Ta rpdTura sival ka-
VOVIOMOL TIoU oXUoUV Og [ia A TieploodTepeg Xwpeg. Ta ISO eival diebvn
TMEOTUTA TIOU IOXUOUV UTIOXPEWTIKA Kal otnv EAAGSa. MpdTurna undpxouv
£TIiONG KAl AAAQ, TIOU LOXUOUV OTn XWwea Hag, orwg sival ta eupwralkd EN
(rmou mpoPépetal Euronorma) kat puolka ta eAAnvikd EAOT. 'Otav éva Bé-
Ma urtdpxel oe éva tipoturnio EAOT, autod unieploxUel oTn Xwpea pag g a-
vtiotoixng EN uovo av eival yerayevéotepo TG EN kat ot EN kata tov i-
Olo TPOTOo ureploxuouv Twv ISO. Aev erutpénetal OPwG va cuvtaxBei éva
EBvikO TipdTUmo mou va €pxetal oe avtiBeon pe tnv avtiotowxn EN (unopei
OUWG VA TNV CUUMANPWVEL O OTL aPopd TIG EAANVIKEG OUVONKEQG) kAl oUTe
Mia EN uropei va €pxetal oe avtiBeon ye to avrtioTtolxo npdTutio ISO.

M&vo OTIG TIEPUTTMWOELG OTLIG OToieq deV UMAPXEL KAvEvA TIPOTUTIO TIOU
va KAAUTTITEL TO BEPA, TO OTIOI0 va ival UTIOXPEWTIKO Yyia TN XWEA HAG, MITOo-
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poule va Kata@uyouue o TIPOTUTIA AAAWV XWwPwV, TLX. ota [epuavika
(DIN) 1) ota Auepikavika ripoturna (ANSI).

O KAwaTionég, ducTuxWg eival €va BEua pe to oroio ta npodtuna ISO
Kat EN dev €xouv akodun aoxoAnBei. H texvikr Baociletal oe ipoéturia ANSI
KaBwG Kal TPOTUTIA AUEPIKAVIKWY opyaviouwy, Wiwg t™g ASHRAE
(American Society of Heating, Refrigerating and Air Conditioning Engineers)
kat Tng ARI (Air Conditioning & Refrigeration Institute). To oikod6unua ou-
MITANpwveETaAl arod TANB0G ONUOCLEUCEWY KAl TEXVIKOV 0ONYLWV, Ol TIAEOV
YVWOTEG TwV oroiwv eival ota eyxelpidla tng ASHRAE.

Katw and auTég TIG OUVBnKeg, n Xpron Twv npotunwy ISO-31 kat ISO-
7345 yia Toug cuupBoAlooug dev fitav duvatod va yivel. Emiong undpyouv
oUpBoAa ou xpeldlovTal oTo KAIMATIONO Ta oroia eival adleukpiviota ota
napandvw TeoTura. To eutUxnua TAvVTIwG ival OTL oL dlaPpopES PeTatu
TWV CUPBOAIOUWV KaTa ISO kal Twv mpotevouevwy ard tnv ASHRAE ei-
val TIOAU TIEPLOPLOUEVEG.

[Ma toug napandvw Adyoug, oto BIBAI0 auTd emeAéynoav va XpnoLuo-
ronBouv ol cuppoAlopoi ou nipoteivovtal and v ASHRAE, ol oroiol €i-
val Baoel auepikavikwv mpoturiwv ANSI. Av apyotepa ta podTura ISO 1)
EN 1 karolo €Bvikd TPOTUTIO KAAUWEL pe AAAO TPOTIO TO BEua, TOTE AQUTO
To BBAio Ba mpémel va umnooTel pia oelpd arnod dlopBwoelg OTOUSG CUUBOAL-
OMOUG TOU, OL OTIOIEG, EUTUXWGS, AOYW TWV TIOAAWV OUOLOTATWY HETAEU TWV
oupBoAlouwv Katd ASHRAE kat katd ISO, Ba eival oAU Alyeg.

2tov mivaka (0-1) @aivovtar 6Aot ot cupBoAiopoi kata ASHRAE, ol a-
vTioTolxol katd ISO (6rou urdpxouV) KabBmeg Kal OL TUTIKEG JOoVADSEG ToU -
oxXUouvV yla To KaBe cUupoAo.

0-5. llpoooxn orn o1dkpion pueta&u melwv Kal Kepaiaiwv ypauudrwv

Tooo oToUG CUMBOALOUOUG, 600 Kal OTIG HOVAdEG £XEL EYAAN onuacia va
YPAPOUUE PE TO OWOTO TeCH 1) KepaAaio ypduua. IM.x. W onuaivel Watt kat
Oev emuTpEMETAL va TO ypdyouue pe w (mefd ypauua). Me W emniong oup-
BoAiCouue TNV 10k uypacia, aAAd pe w oupBoAiCoupe Tnv TAPoOxXN HA-
cag.

‘Otav pia povada BEAoupe va ) oei€oupe moAAarAactacuévn eni 1000
(POPER, XPNOLLoToloUuEe HOVo TO K kat ouderote 1o K. Na va dei&oupe v
idla povada dlalpepévn pe 1o 1000 xpnoloTIoOUPE TO M KAl TIOAAQTAQ-
olacpevn pe 1o 1.000.000 to M (mpopepetal “pueya’, m.x. To MJ mpopepe-
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Tal peyat¢aoul). Etol m.x. yia Tn povada J €xoupe Ti§ €€Nng dlaBabuioelg:
1 mJ=1/1000 J
1J
1 kd =1000J
1 MJ = 1.000.000 J

AUTO TIoU KapLd popda Propei va PokaAEoel oUuyxuon €ival To cUPBOAO
m TIoU €KTOG ard urodlaipeon 1/1000, onuaivel Kat HETPO PAKOUG. TNV
MePIMTWOoN auTth XpnoLdorolouue TnVv TeAegia yia diakplon. MN.x.

e m-J onuaivel pETpo x Joule, evw md onuaivel 1/1000 tou Joule

e m-K onuaivel LETPO X BaBud KeABLY, evid mK onuaiver 1/1000 tou
BaBuou KEABLY

0-6. O 8aOu6g KeAaiou (°C) kai o 8aBuog KEABIv (K)

2710 ouotnua Sl xpnowdorolouvTtal kat Ta duo cUuBoAa. Ot °C yivovtal K av
npoocBéocoupe 1o 273. I.X.

27 °C = (27 + 273) K = 300 K

Me Ttoug BaBuoug KEABLY dev XpnOLUOTIOIOUUE TO OUMBOAO °, gival dn-
Aadn AdBog av ypapoupe °K. ‘Otav £xoupe °C, 6nwg BAEMOUME Kal OTO TIi-
vaka (0-1), xpnoworoloupe 10 oUuBoAo t, dnAadn ypapoupe t = 20°C.
‘Otav éxoupe K xpnoworolouye TO OUYBOAO T, TLX. YPA®OUUE
T =293 K.

H dlapopd cupBoAietal ue to A. Na tn dagpopd Bepuokpaciag, eite At
vpayoupe eite AT, eival mpopavwg aplBunTtikd to oo, emneldn n dapopd
Bepuokpaociag, eite T petpaue oe °C eite oe K divel 1o 010 anotéAeoua.
Exel 6uwg onuacia nwg 6a dwoouue Tov TIARPN CUPBOALOUS. ‘OTtav Xpnot-
potoloupe At ypagoupe .x. At = 20°C, evo 6Tav xpnoluorolouue AT ypa-
@oupe AT =20 K.

Ma ™ dleukOAUvOoN TWV Habntwy, otn Auon Twv acknoewv BBAiou,
XPNoLlorolouue ouvhewg 1o oupBoAlo At (Lovddeg oe °C).
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Mivakag 0-1: ZupBoAiopoi TTou XpnoiyormoiouvTal oTn Oéppavon Kal oTov

ErKATASTASEIS KAIMATIZMOY I

KAipaTiopoé

epvoaen ausorou | Zikeohiauos [ Zasokanes T Tumen
Erupdavela A A m?2
Edkn BeppotTnTa Cp Cp kJ/kg-K
Evepyog C - kJ/K
OePUOXWPNTIKOTNTA
SUVTEAEOTNG, YEVIKA C C -
OALKOG OUVTEAECTNG U U W/m2K
METAPOPAG BEPUOTNTAG
(ZuVvTeEAEOTNG) BEPULIKNAG k k W/m-K
aywyLluoTnTag
SUVTEAEOCTNG HETAPOPAG h h W/m2K
BeppodTNTAQ
Ed1kn evBaATiia h h kJ/kg
EvBaAnia H kJ
Mnkog Lnl Lnl m
ALAKEVO 1 UIKPO TIAXO0G e} - mm
Macga m kg
ApLBUOG, YEVIKA NAnN NnAnNn -
Mieon P p kPa
loxug P P kW
OEPULKO 1) PUKTLIKO PpopTio [0) q w
OegpuodTNTA Q Q kJ
Mapoxn oe dyko oW Q L/s
Mapoxn oe paga dm w a/s
Ogpuokpacia oe °C t t °C
Oepuokpacia oe K T T K
ESIkOG OYKOG v v m3/kg
'OYKOG \Y, \Y, m?3
Taxutnta \Y; \Y m/s
Bapog W w kg
Ewdkn vypaocia - w a/kg
2XEeTIKN Yypaoia - P Yo
Alapopd dUo peyebwv A A -
Xpovog t ] s
BaBuoég andédoong n n Y%
MukvoTtnTa P o) kg/m3
AkTiva RnAr Rnr m
ALQPETPOG Dn”d Dnd m
Eveépyela (YEVIKA) E E kJ
MukvoTnTa peTAPEPOUEVNG P - W/m?2

EVEPYELQQ
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ANAKE®AAAIQZH-NEPIAHWH

[0 Ta ouothuata povadwyv oe Xprion Bactka eivat duo: 1o Sl (AleBvég) Kat
10 I-P (AyyAooa&oviko). MNMahaldTepa fTav oe XPron Kal To PETPIKO OU-
oTnua rou onuepa Teivel va katapynoet.

[J Oa npémnel va paboupe NMAvTa va XpNoLUOoNoloUuhe To cUoTNUA HOVAd WV
Sl

[0 To ouotnua Sl €xel éva peyaAo TIAEOVEKTNUA YiA TOV KALMATIONO: O a-
£pag rmapouoctalel Cp= 1 kJ/kgK.

[0 O aményxog armodé In XPnon AaAAwvV CUCTNUATWY, PAG UTIOXPEWVEL va
YVwpIiCouue OPLOPEVEG OXEOEIG UETATPOTNG HovAdwv. OL BaolkoTepEeg
aro autég eivat:

Mivakag 0-2: O1 A€oV GUVROEIG METATPOTIEG HOVASWV

MeTarpénmoupe o€ moAAamAaoiagovrag R dlaipwvTag pe

kcal kJ 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 1) mbar Pa 9,8 (=10)
psi kPa 6,9 (=7)
psi bar 14,5 (=15)

[0 Ta to k&Be peyebog unapyxouv duo MPAyuaTa Tou gival kaBoplouéva:
£vaG CUMBOALONOG KAl [ia TUTTIKA ovada.

[0 Aev eivat AdBog 6tav dev XPNOILOTIOIOUUE TUTIKEG Hovadeg. Me Tn
XPHON TOUG OUWG €XOUNE TIAEOVEKTNMATA. TO TEAIKO ATMIOTEAECHA KAAO
€ival va 1o UETATPETIOUE OTNV TUTIKA povada.
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[0 OuoupBoAlopoi iou akoAouBouue kaBopifovtal peéoa aro mPOTUTA.

[0 ‘Exel onuaocia av oToug CUUPBOALOUMOUG 1] OTIC HOVADEG XPNOLUOTIOW-
ooupe 10 TeO 1 TO KePaAaio ypduua. Emiong npémnel va npocéxoupe
otav xpnoldorioouye 10 m (LETPO) emeldr) Uropei va onuaivel Kat
1/1000 kanolag AAANG povadag.

[0 210 ouotnua Sl xpnoluorotouvTal 1600 o °C 600 kat o K pe avrtiotolxa
oupBoAa t kat T.

o
9) EPQTHZEIS

1. Mol eival Ta cuoTthuata povadwy; MNMowd cuotnua povadwy Ba tpéE-
TIEL VA XPNOLUOTIOIOUE;

2. [old eival To ueYAAO TIAEOVEKTNUA TOU CUOTHUATOG S| yla TOV KAL-
MATIONO;

3. Tarti Ba mpernel va yvwpiCoupe oploPEVEG BACIKEG ETATPOTIEG ATIO
AAAa cuoThUATA HOVADWYV;

4. ZUMMANPOOTE TOV TAPAKATW Tiivaka. Av KAveTe PEXPL 2 AdBn eioa-
oTe AN TOAU KaAoL.

Mivakag 0-3: O1 MAéov GUVRAOEIQ HETATPOTIEG HOVADSWV

MetaTtpémoupe o€ moAAamAaciagovrag n S1a1p@VTAG HE
kcal kJ
kg Ib
kcal/h W
Btu/h W
m3/h L/s
cfm L/s
gpm L/s
mm 1) mbar Pa
psi kPa
psi bar
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Ti eival n TUrkn povada Kal ylaTi pag CUPpEPEL va Tn XPnoluoroL-
ouUuE;

Eival AdBog 6Tav dev XpNOLUOTIOIOUUE TIC TUTILKEG UOVADEG;

[Mati 6a mpérel va XpnoLUOTIOIOUNE CUYKEKPLUEVOUG CUMBOALOOUG
yla 10 k@be ueyebog; MNwg eival kaBoplopéva tTa cuPPBoAa mou Ba
XPNOLUOTIOIOUE;

[MaTti el va XpnoLOoTIOoUNE TO CWOTO YPAUUa og TieCo 1 KePa-
Aaio; Motd diapopd undpxel; AwoTe €va mapadetyua.

Mwg deixvoupe OTL pia povada eivarl dlalpepévn e to 1000 1) TIoAAa-
nAactaocpévn e to 1000 A ue to 1.000.000;

lMati npénel va mpooéXoupe OTAvV XPNOLUOTOOUNE TO CUMBOAO m
(UETPO PnKoUG); AwoTe £va apddelyua.

Mowa eivat n diagpopa °C kat K; Ti dtapépel 0TO GUUBOALOUO TOUG Kal
OTO OUMPBOALOMO TNG BEPUOKPACLIAKAG SLAPOPAg;

BydATe pwTtoTurieg To Tiivaka (0-4). Mpoormabriote va TOV CUUTTIAN-
pwoete 600 urnopeite KaAUTepa. KAavTe Kal deuTepn Kal TPITN mpo-
ondBela. Av oTnv TpiTNn TPOCTIABELa £XETE KAVEL LOVO 5 AdBn, TOTE
€ioaoTe MOAU KAAOL.
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Mivakag 0-4: EEaoknon otoug cupBoAIoMOUG Kal TIG HOVADEG

SuUpgBOAICHOG SuUpgBOAICHOG Tumki

Neptypaen cup6oAou kara ISO kara ASHRAE | povasda

Erugpaveia

Edikn BeppdéTNTA

Evepyog
OepHOXWPENTIKOTNTA

2UVTEAEOCTNG, YEVIKA

OALKOG CUVTEAEOCTNG
HETAPOPAG BepuodTNTAG

(ZuvTteAEOTNG) BEPUIKNG
AYWYLHOTNTAG

2UVTEAEOCTNG METAPOPAG
BepupoTnTag

Edikn evBaATiia

EvBaAriia

Mnkog

ALAKEVO 1N ULIKPO TIAXO0G

MaZa

ApPLOHOG, YEVIKA

Mieon

loxug

OEPULKO 1 YPUKTIKO PpopTio

OgppoTNTA

Mapoxn oe dyko

Mapoxn os paga

Ogpuokpaocia oe °C

Oeppuokpaocia oe K

E1dIK6Gg O0YKOog

‘OYKOG

Taxutnta

Bapog

Edkn uypaocia

>xeTIKN Yypaoia

Alapopd dUo peyebwv

Xpovog

BaBuog arndédoong

MukvoTnTa

AKTiva

AlQpeTPOG

Evépyela (Yevika)

MukvoTNTA HETAPEPOUEVNG
eveépyelag




MONAAES KAI 2YMBOAA

AZKHZEIZ

1. MetatpePte TA MAPAKATW:

U
U
U
U
U
d
U
U

O

o o o O

750 kcal og kJ
1450 kg oc Ib
22500 kcal’h oe W
12000 Btu/h oe W
4200 m3/h oe L/s
800 cfm oe L/s

12 gpm oe L/s

26 psi o€ bar

MeTatpeWTe TA MAPAKATW

4000 kJ og kceal

8500 Ib oe kg

3250 W og kcal/h kat og Btu/h

2450 L/s oe m3/h, oe cfm kat og gpm

2 bar o€ psi

23
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EIZATQITH 2TON KAIMATIZMO

TI EINAI O KAIMATIZMOZ

IZTOPIKH EZEAIZH TOY KAIMATIZMOY

KATATA=H TQON MONAAQN KAIMATIZMOY
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e(\\b\QKOMENOl =TOXO!\

\/ Na e€olkelwbouv ol pabnTég Ye Toug OPOUG KALUATIONOG KAl KALUATL-
OTIKY) povada.

\/ Na d1daxBouv Ta OToLXEla TOU a€PA ToU TIPETIEL VA EAEYXEL O KALUO-
TIOMOG.

\/ Na yvwpiocouv TNV 1oTopLKr €EEAIEN TOU KALLATIOWOU.

\/ Na &avabuunBouv ol HabnTteég Ta €idn TWV KAIMATIOTIKOV HOVAdWYV
KAl EYKATAOTACEWV (OKIAKOU, ETTAYYEAUATIKOU Kal Blounyavikou Tu-
TIOU) Kal Tn KaTATagn Toug o€ Katnyopieg.

1-1. Ti gival o KAiuarTiouog

Eival yvwotd 611 0 ouyxpovog avBpwriog riepvacl éva PeyaAo PEPOG NG
CwnG Tou PEoa 0 KAEIOTOUG XWPOUG £pyaciag, Puxaywyiag 1) KaTolkiag.
I autd, 0’ autoug Toug XWPoug, Ba Tmpérel va eEacpalifovtal UYLELVEG
ouvenkeg dlaBiwong, va sival euxaploTol kat va riapgxouv aveon. O KAlua-
TIONOG €XEL ONPEPA HEYAAEG OUVATOTNTEG TIPOOMOPAG OTNV AveOoTn Kal
OTNV MapaywylkotnTa Tou avBpmriou AdYw Tng ocuyxpovng TEXVOAOYIaQ
TIOU XPNOLUOTIOLEITAL OTIG EPAPUOYEG AUTOU TOU KAAdOU. AG doUlE OUWG
TIWG UTIOPOUE VA OPICOUNE TOV KALLATIONO Pe anAd Adyla. KAlpatiouog ei-
val n dladlkaoia pe TNV oroia Prmopoue va TITUXOURE Kal va dlatnproou-
JE TEXVNTEG GUVORKEQ UYIEIVAG Kal Aveong o€ évav KAEI0TO6 Xwpo. H dla-
OlKAoia KAWIATIONOU €VOG XWPOU KATOKIOG 1 epyaciag yiveTal pe edIka
MNXavnuaTta 1ou Ta AEUE KAIMATIOTIKA pnXavApata [ JovAadeg KAIpari-
ouou.
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ZxAua 1-1. Zxnuatikn napdoraon povadag KAUQTIouoU yia 8Epuavon kat Yuén.

Ké&Be povada KALMATIONOU (UKPA 1 LEYAAN) Ba TIpETEL VA EAEYXEL TAU-
TOXpOvVa Ta akOAouBa oToLXEla TOU agpPa :

e Tn Beppokpacia Tou KALLATICOPEVOU XWPOU.
e Tnv uypaoia.

e Tnv kABaPOTNTA TOU AEPQA.

e Tnv kivnon Tou a¢pa oTo XWPO.

Mia KALATIOTIKY povada 1] eyKaTAoTaor), Bewpeital EMTUXNUEVN LOVOV
otav KavoriolouvTal 6AoL oL TIaparndvw OpoL Kal B oTadun BopuBou oTnNVv
TIapOoXn TOU a€pa eival ota emmTpEMOUEVA 6pla TIou opifouv dlebveig opya-
VIouoi Kal 1Blaitepa n Eupwmaikn ‘Evwon.

H ot@Bun BopuBou A nxootadun uetplEtal oe db (VTECIUMEA) KaL 1) ETUTPE-
nouevn TR g e€aptaTal anod To €i00G TOU KALLATI(OUEVOU XWPOU (OToU-
vTlo pddlo TV, pouaoeia, eoTiatdpla, EPYOOTACLA KATL).



EIZArQrH sToN KAIMATIZMO 29

1-2. lotopikn €E€AIEN Tou KAluaTiouou

O mpwTog AvBpPWTIOG TIoU enexeipnoe va KAlaTioel Eévav xwpo ntav o W.
Carrier To 1902. H mp®TN KAWMATIOTIKA €YKATAOTAOT TOU €ylve QM ToV
Carrier, nTav o€ Blounxavikd XOEO Kal CUYKEKPLUEVA € XapToRlounxavia.
Apyédtepa o Carrier BeATiwOE TNV £YKATAOTAOY| TOU TIPOOBETOVTAG KAl OU-
oTNnua Uypavong Tou agpa.

H mpwtn oofapr) mpoomndbela mapaywyng PUNXavnuatwy KALLATIOROoU
Yla TOV EAEYXO TWV CUVBNKWV £vOG Xwpou €ylve To 1930 kat dEka xpovia
apyoTtepa n Mapaywyn HovAadwv KAATIONOU KAvel TAEOV TNV TIapoucia
NG o€ eMnirnedo EMOTNUOVIKAG OpYAVWONG, £PEUVAC KAl EPAPUOYNG.

ZxAua 1-2. Kevtpikn povada ernieéepyaoiag tou agpa, EAANVIKING kKataokeung



30 ErKATASTASEIS KAIMATIEMOY |I

To 1911 o Carrier kalL oL CUVEPYATEG TOU £TILVONOCAV TN YPAPLKY TIapa-
OTaoON TWV YPUXPOUETPIKOV OTOLXEIWV TOUu agpa kait Onuioupynoav Tov
TIPWTO YPUXPOMETPIKO XapTn. Me ToV PUXOUETPIKO XApTn Tou Carrier arAo-
TONBNKE ONUAVTIKA N AUOT TWV TIOAUTIAOKWV TIPORANUATWY TIOU TIapouacia-
(e O KAPNATICOPEVOG AEPAG. STIG LEPEG HAG, OTIWG Ba dOUUE KAl OTO KEPA-
Aato 2 autou tou BIBAlou, n Xpron ToUu PUXPOUETPLKOU XAPTN OTIG UEAETEQ
KALLATIOMOU Kal oTnV €ENYyNON Twv pAVOUEVWV TIOU TIapouctalovtal otnv
ene€epyaoia Tou agpa, £XEL YEVIKEUTEL.

2NHEPA OAOL OXEDOV Ol EMAYYEAUATIKOL XWPOoL, aAAd Kal ueyaAog aplb-
MOG KATOKIWV, €XOUV KALMATIONO YA OA0 ToV Xpovo (BEpuavon-Yun). O
KALLATIONOG TIAEOV Kal oTnVv EAANGDa dev Bewpeital ToAUTEAELA aAAd ava-
YKN 1} CUMMANPWUPA OTNV AVEON TIOU TIPETIEL VA €XEL O OUYXPOVOG AvBpw-
TI0G OTO OTI(TL TOU ) OTNV €pyacia Tou.

Ta teAeutaia Xpoévia n mapaywyn (KATaokeur) 1] cuvapuoAdynon) KAL-
MATIOTIKOV PJovadwyv Kat otnv EAAGSa au&dvetal paydaia kat n moldtnta
TWV TIAPAYOUEVWY HovAdWVY eival e TIOAU uPnAd erineda. AmotéAeoua
auTng TNG MPOoOoTIABelag sival va dnuioupyouvtal coBapéq TpoUnobEcelq
Kal yia eEaywyeg EAANVIKOV KALMATIOTIKGOV HovAdwV Tipog TNV Eupwralkn
‘Evwon, aAAd Kal TIPOG YEITOVIKEG MAG XWPEG, HME LKAVOTIOINTIKA OPEAN YIa
NV €6VIKA nag olkovouia.

1-3. Kardra&n Twv povadwv kAiuartiopyou

H katdTtaén twv povadwyv KAWWATIONOU Kal TWV KALMATIOTIKGOV £YKATAOTA-
OEWV YEVIKOTEPQ, YiveTal e BAon TO OKOTIO TIou eEUTNPETOUV, AAAA KAl e
TA TEXVIKA TOUG XAPAKTINPELOTIKA. ETOL urmopouue va Xwpioouue TIG KALUATL-
OTIKEG HOVAdEG OTIG akOAOUBEG KaTNnyopieg, Le Baon:

o To okorté mou egurnpeTouv
e Tnv enoxn KaTda Tnv oroia Aettoupyouv
o Tnv éKTAON TWV XWPWV TIOU £EUTINPETOUV

e Tov TpOmo 1 TN Oladlkacia Kal To «UECO» TIOU Xpnoldoroleital yia
TOV TIAN)PN KALLATIONO EVOG XWPOU
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1-4. Kardra&n Twv yovadwyv wg mpog 10 OKOITo

‘Otav oxedlaleTal Kal MpaypatoroleiTal Pia eYKataotaon KAIMATIONOU EXEL
KATTIOLEG ATALTNOELG Ol oToleg Ba TPETEL va Ikavototouvtatl. ETol, avdhoya
TOU OKOTIoU Yla TOV Oroio yivetal 0 KAIMATIONOG eVOG XWPOU, Ol EYKATA-
OTAOELG KALLATIOMOU XwpiovTal

e & £YKATAOTACELG AveONng
e 2£ £YKATAOTAOELG EMAYYEAUATIKOU 1 BlounXavikoU TUTIOU

2Tnv KAtnyopia @veong £vrtACOOVTAL Ol £YKATAOTACELG TIOU OTOXOG
TOUG gival n avetn Kat uylewvr) dLaovT TOU avBpwriou Og Evav XWPEO HUn ep-
yaolako. TETolEG eYKATAOTAOELG €ival O KALATIONOG KATOWKLWY, BIBALOON-
KWV, OXOAIKWV AlBoUC®V KATTL.

2TIC €YKATAOTACEIS EMAYYEAMATIKOU TUMOU O KALUATIONOG OTOXEUEL
OTnV AVETN MAPAKOVT Tou TEAATN o€ évav EMAYYEAULATIKO XWPO Yla va a-
YOPAOEL TIPOLOVTA TIoU OLaBETEL KAl va au§nBouv £T0L Ta KEPDN TNG eTXei-
pnong. Tétoleg eykataotaoelg eivatl o KAATIondG super market, eotiato-
plwv KATL

O Biounxavikog KAIMATIONOG eEurmpeTel TNV TIOLOTNTA NG APAYWYNS
KAl TNV TapaywylkotnTta Tng EMXeipnong kat oxl arnapaitnta Inv aveon
TwV epYaloUéVwY G auTr. BEBala MOAAEG POPESG O PLOUNXAVIKOG KALUATL-
OMOG priopel va rapéxel Aveon kal 0Toug epyadouevoug (r.x. o’ éva eurno-
PIKO KEVTPO, AAAA AUTO eival EVIEADG CUPITTWHATIKO). ‘'Opwg 0TO XWPO OU-
OKeUaoiag TnNG 0OKOAATAG OTIG Blounxavieg cokoAATag, arnatteital KAaTL-
OuOG TIou eEaopalilel Beppokpacia xwpou 17°C. H Bepuokpacia autr €i-
val KaA1 yla Tn ouokeuaoia Tng ookoAdtag, aAAd dev eEaoc@alilel kal a-
VEON OTOUG £PYACOLEVOUG OTO XWPO OUCKeUaoiag (kpuwvouyv). TETolou &i-
O0UG EYKATAOTAOCEIG KALLATIOMOU CUVAVTOUUE OUVNBWS 0€ XAPTOTIOLEG, U-
QAvVToUPYEiQ, EpPYOOTACLA TIAPAYWYNG YAUKIOUATWY KATT.
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1-5. Q¢ nmpog Tnv emoxn

AvaAloya pe TnVv enoxr mou eEunnpeTei pla eykatdotaon KAATIoOUoU Xa-
paktnpifetal we :

o Eykatdotaon XeIePIVOU KALLATIOHOU
o Eykatdotaon KaAokaipivoU KALLATIONOU
o Eykatdotaon KAWATIONOU yia 6Ao To Xpovo

Ol eYKATAOTACEIG XEIUEPLVOU KALMATIONOU avageépovtal Baclkd otn
Bépuavon evog XWPou (KaTowkiag 1 eMAYYEAUATIKOU XWPOU) KAl OTOUG
TpOMoug dnuiloupyiag aveong Katd To xeldwva. H BEppavon evog Xmpou
propel va e€acpalideTal :

o AmO KAQOGIKA EYKATACTAON KEVTPIKAG BEppavong (e (eOTO vePD).

o Amé KevtpiKA povada crieepyaociag (BEppavong) agpa Kal Tnv mpo-
OaYWYN TOU OTO XWPO KE AEPAYWYOUG.

o AMO HIKPEG TOMKEG KAIPATIOTIKEG Movadeq Fan Coils (damedou, Toi-
XOU 1 0POPNG).

o Ané6 avrtAieg BeppdéTnTag (heat pumps), SnAAdY Pe aAvTIOTPOPT TOU
KUKAOU AelToupYiag WUKTIKNG povadag. H apxn Asttoupyiag tng a-
VTAlag BeppodTNTAG KAl Ol EPAPPOYEG TNG Ba avarTuxbouv oe enodue-
VO KepAAalo autou Tou BIBAiou.

To peydAo mpdBANUA TIOU TIAPOUCLAZETAL OTIG EYKATAOTACELG XELUEPL-
voU KAIUATIOMOU eival 0 EAeYX0G TG OXETIKAG Uypdaciag Kal n dlatrnenon
NG OTA €MBuUUNTA emineda. 21a Ke@AAala autou Tou BiBAiou Ba avapep-
Bouv ol TPATIoOL AVTILETWITIONG TNG uypaciag otoug Beppalvopevoug Xw-
poUugG.

O Bep1vog KAIHATIONOG, OoToXEUEL OTNV £EQACPAAION CUVONKAOV AveoNg
Katd tnv TePiodo Tou KaAokalplou. AvTiBeTa pe Tov XEMEPVO KALATIONS
(B¢puavon), oto Bepvod KALATIONO To TIPORBANUA eival n agaipeon g u-
MePPBOALKNG TTOCOHTNTAG UYPAGCIAG TIOU TIEPLEXEL O KALATICOUEVOG aépag, 6-
Tav Yuxetal otn BepuoKkpacia ou eMMOUPOUE.

‘Ouwg N OAOKANPWUEVT HOP®N TNG Evvolag TOU KALATIoPoU divetal he
TNV Ikavortoinon OAwvV Twv OTOXWV ToUu, OTIWS AUTOL avagpEpdnkav otnv
napaypago (1-1) autou tou kePaAaiou. ' autd, 6TaAV WAGUE YIA KALATL-
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OTLKY) £YKATAOTOON KOG OIKOBOUNG, Ba evvoouue Tiavta KAIHaTiopd yia 6-
A0 TOV XPOVO (XELLEPLVO - BepLVO Kal EEAEPLIONOD).

- e

Fan Coil Uraks
{FCL)

ZxAua 1-3. Kevtpikn eykaraoraon kAatiouou ue Fan-Coils darédou.

1-6. Kardraén Twv povddwyv KAIHATIOHOU WG MPOG THV EKTAON
TWV XWPWYV 1mou eEumnpeTouv

Ol KAIUATIOTIKEG JOVADEG 1) EYKATAOTACELS, AVAAOYA HE TOUG XWPOUG TIOU
eEurnpeTouv KatatdooovTal :

e 2 Povadeg dwuatiou (Toixou 1) dlalpoUpeveg)
o 2& NUIKEVTPIKEG LOVADEGQ
o 2& KEVTPIKEG OVADEG

Ot KALATIOTIKEG povadeg dwUATIoU eival HOvAdEG UIKPNG LOXUOG Kal &-
EurmpeToUV TIC AVAYKEG MOVO EVOGQ CUYKEKPLUEVOU XWPOU. TETOLEG Hova-
0€q KAlLATIONOU €ival oL povadeg Toixou R mapabupou, oL ornoieq Tonobe-
TouvTal o€ TPUMA TIOU avoiyetal oe eEWTEPIKO ToiXo evog dwuaTtiou, Ka-
Bwg eriong kat ot yovadeg diaipovuevou TUumou (Split Type). Ot povadeq
Toixou 1 mapaBupou Teivouv va KaTapynBouv AOYw TwV TIOAADV UELOVE-
KTNUATWV Tou apouctadouv (EAAeYn kakalobnoiag, 60puBog KAL)
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Ecwteplkh Movada
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(B)
EEwtepikn Movada

Zxnua 1-4. (A) KAiwatniotikn povdda dwuartiou rmou TorioBeTeital os Tpuna rmou a-
volyetal o€ Toixo.
(B) Movada diaipouuevou turou (Split type).

AvtiBeTa, oL povadeq dwpatiou dapoupgvou Tutou (Split), mpoTipou-
vTal ylati nmapouctdlouv TIOAAA TIAEOVEKTAMATA £vAVTL TWV PHOVAdWYV TOi-
X0oU. Meplkd arnod ta MAEOVEKTHUATA TWV SLAPOUNEVWY HOVAdWY gival :

o EUKOAN Kal Xwpi¢ nULEG TOTIOBETNON TWV HOVASWV.

o ToroBeTouvTtal O OTOLOdNMOTE ONUEIO TOU KAWATICOUEVOU XWDPOU
Kal OXL HOVO o€ eEWTEPLIKOUG TOIXOUG.

e H Aeltoupyia Toug gival aBépufn [ia KAl O CUPTIEOTAG KAL O CUUTTU-
KVWTNAG, TIou TIpo&evouv To B6pufo, Bpiokovtal £Ew ard Tov KAATL-
COUEVO XWPO. 2TNV KaTtnyopia Twv dlalpouuevwy povadwy (Split) ka-
Tatdooovtal Kat ot moAudlatpoupeveg (Multi unit), oTig oroieg pa e-
EWTEPLKT) HovAdA (CUUMIEDTNAG - CUMMUKVWTNG) Prtopel va ouvoebel
HE TIEPLOOOTEPEG ATO OUO EO0WTEPLKEG HOVADEG (UEXPL KAl TIEVTE),
TIOU AELTOUPYOUV aveEaptnta.
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Mo S0 Sorntdoy

EEwmtprn mvila

oo

ZxAua 1-5. MNoAudiaipouuevn (Multi) povada kAuatiouou ue pia eEwTtepikn Kat re-
VTE EOWTEPIKEG |IOVADEG.

Ot dlalpoupeveg povadeg Uropouv va TiapeXouv yoévo Yogn | Yogn kai
Béppavon (avtAieg BepudTnTag) Mou ival kat 0 cuvnBEcTEPOG TUTIOG TIOU
KUKAOPOPEL OTO gUopLO.

OL NUIKEVTPIKEG HOVADEG KALLATIONOU EUMMNPETOUV KATA Kavdva TePLo-
0OTEPOUG aTd €vav XWPoug (dwudTLa), i HeYAAOUG eviaioug XwPoug. Té-
TOLEG TIEPUTTWOELG UTTOPEL VA gival €va dLaUEPIONA A évag eMAYYEAUATIKOG
XWPOG (TL.X. €va E0TIATOPLO, COUTIEP UAPKET KATL.) Ol NUKEVTPIKEG LOVADES
propei va eival 31aipoUPEVOU TUTIOU R KAl AUTOTEAEIG (MOVOUTTIAOK).

Eowt. povada

EcwT. povada Mupyog YUENg

|
i , T
Egwt. povéda T

TR
@ L

[

ZxAua 1-6. (A) Huikevtpikn povada diaipouuevou turiou (Split Type) ue agpdYuKkTo
OUUMUKVWT.
(B) Huikevtpikn povada diaipouievou TUMoU UE USPOWUKTO CUMITUKVW-
™.
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OL NULKEVTPLKEG LoVADEG UITopEl va eival aspOYPUKTEG i UBPOYUKTEG, a-
vaAoya e TO HECO YUENG TOU CUMTIUKVWTH. ZTIG TIEPIOOOTEPES TEPITTTW-
OElG EPAPUOYWY, TIPOTIMOUVTAL Ol AEPOYUKTEG HOVAdEG AOYW TOU ULIKPOU
KOOTOUG ayopag, £ykaTdoTaonG KAl CUVTAPNONG TOuG.

Ot NUKEVTPLKEG PovAdeq dlalpoupevou TUTIOU dlakpivovTtal oe dUO Ka-
Tnyopieq:

e 2TIC NUIKEVTPIKEG HOVADECG OTIG OTI0IEG OUVOEETAI DIKTUO AEPAYWYWV
Kal

e 2TIG MOVAOEG Ol OTIOIEG TIPOCAYOUV TOV KAIMATIONEVO agpa areubei-
Qg OTO XWPO Tou KAlpatiCouv (TUTTIOG «VTOUAATIAg»).

2NV TIPW®TN KATNyopia n KaTavour Tou agpa oTo XWPEO YiveTal Ue JIKPO
OIKTUO agpaywywyv Kal oTouiwv Tipocaywyng, HECW Twv oroiwv yivetal -
OOKQATAVOWT) TOU KALLATIOUEVOU AEPA OTOUG SLAPOPOUG XWPEOUG.

OL povadeg TUTMOU «VTOUAAmAg» TPOOoAyouv Tov agpa arod &va Uovo
OTOMIO TIPOCAYWYNAG A€PQq, TIOU €ival TOTIOBETNUEVO OTIG HOVAdEG ard TO
€PYOOTAOIO KATAOKEUNG TOUG.

EEwTEpusdy IF_.___d_.----"”
Tufjsa - LI

EGuTERIKD

el

=

A

ZxAMa 1-7. Hukevtplkn uovada ouvoedegvn o€ JIKTUO aEpaywyV.

2TIG auToTEAEIG HOVADEG KAINATIOMOU, OAQ TA TUNUATA TNG Hovadag a-
ToTeAOUV €va eviaio CUVOAO Kal TIEPIKAeiovTal O KoY PETAAAOKATA-
okeury. Mia Tétola povada ¢aivetal oto oxnua (1-9). H povada autr toro-
BeTeital oTNV 0POPY) TOU KTIPIOU TIOU KALLATIEL, YU AUTO Kal gival YVwOoTN
OTOUG TEXVIKOUG TOU KALLATIONOU WG Hovada Tumou opogpng (roof top).
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ZxAua 1-8. KAwuatniotikn povada turou vrouAdanag.

O1 KEVTPIKEG HOVADEG KAINATIONOU KALLATICOUV OAOKANPO TO KTipLO OTO
oroio eival eykateotnuéveg Kal sival katd Kavova povadeg yia OAO TO
XPOVO (YUEN Kal BEppavon).

Ol KEVTPIKEG HovADdEG dlakpivovTal og dUOo PeYAAEG KaTNnyopieg:

e 2TIG MOVAOEQ 1 eyKATAOTACELS YUENG - B€puavong pe YPOKTn vepou
KAl KAaoo1k6 AéBnra (eoTOU VEPOU 1 ATHOU Kal

e 2TIG PovAdeqg Tou divouv YUEN - Bépuavon pe avaocTpoPn Tou Ku-
KAOU Aeltoupyiag, YVwoTEG wg avTAieg BepuotnTag (Heat pumps).
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ZxAua 1-9. Sxnuatikn napdotaon povadag Turou opopng (Roof top).

Ta teAeutaia xpdvia O0e POVTEPVA CUYKPOTAUATA KTLPIWV ePApUOleTal
oUoTNUA KEVTPLKOU KALUATIONOU, UE TOTIKO EAEYXO TNG MoooTNTAG ToU £Ea-
T OMEVOU PUKTIKOU peucToU. To cuoTnua auto eival YvwoTd OTOUG TEXVL-
KOUG TIOU aoXOAoUVTAL HE TOV KALMATIONO WG oUoTNUA HeTABAAASPEVOU, O-
YKOU YUKTIKOU peuoTtoU 1} VRV system (Variable Refrigerant Volume).

ZxAua 1-10. Eykataoraon KevipikoU kAyuatiouou ue ovotnua VRV, mou eAgyxeTal
arno KEVTPIKO UTTOAOYIOTH.
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AETITOUEPNG TIEPLYPAPN TNG AEITOUPYIAG, AAAA KAl TWV EPAPUOYWLV KA-

Be €ldoug KAIUATIOTIKAG HovAadag Kal EIOIKOTEPA TWV EYKATACTACEWY Ke-
VTPIKOU KALMATIONOU, Ba Yivel og endpeva kepalaia autou tou BiBAiou.

MEPIAHWH - ANAKE®AAAIQZH

o KAlMATIONOG eival n dladlkacoia e Tnv oroia Urmopoupe va reTUXoUUE
Kal va dlaTtnPnoOoUNE TEXVNTEG CUVONKEG UYLELVIG kAl dveong O’ €va
KAELOTO XWPO.

o O KAWPATIONOG YiveTal Pe IOIKA UNXAVAUATA TIOU TA AEUE KALUMATIOTL-
KA UNXavAUaTa 1 KAWHATIOTIKEG LOVADEG.

e Ta KUpla oTolxEla TIOU EAEYXEL O KALATIONOG eival n Oeppokpaacia, n
OXETIKA uypacia, n kKaBapdéTnTa Tou aépa Kat n Kivnon Tou agpa oTo
XWPEO.

o [MpwTOG MOU AOXOANBNKE UE TOV KALMATIONO f)Tav o Carrier. Autog e-
Tvénoe Kal Tov PUXPOUETPIKO XApTh.

e 'OTav 0T6X0G Hiag eykatdotaong KALLATIopoU gival ) dveor), ovoua-
eTal KALMATIONOG Aveong, evw otav oTdXog gival n noldtnta g na-
PAYWYNAG Kal N TIApaywyLKOTNTA TNG erixeipnong, ovoualetal Bloun-
XAVIKOG KALLATIONOG.

e Ol povadeg KALATIONOU urtopei va divouv uévo Yuén 1 YUEn kat BEp-
pavor, onoTte TI§ ovoudloupe avtAieq BepuotnTag (heat pumps).
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o
9) EPQTHZEIZ

1.

2.

Ti evvooUue e TOV OPO «KALLATIONOG»;
Mol oTolxeia Tou agpa mpérel va eAEYXEL O KALATIONOG;

Mold n dlapopd PeTAEU KALLATIOMOU Aveong Kal Blounxavikou KAL-
MATIONOU;

Ti pelovekTAnaTa napouctdlouV ol KAIMATIOTIKEG Hovadeg Toixou (R
napabupou);

Mola eival Ta MAEOVEKTNMATA TWV OLALPOUNEVWV POVASWY KALLATL-
OMoU (split units);

AvaQEPETE TPEIG TOUAAXIOTOV TUTIOUG NUIKEVTPIKDV KAl KEVTPIKWV
HOVASWV KALLATIOHOU.

Ti eivat ot avTtAieg BepudTTAG;
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2TOIXEIA EPHPMOXIMENHZ
WYXPOMETPIAZ

WYXPOMETPIKOZ XAPTHZ
METABOAEZ TOY AEPA ZTON KAIMATIZMO

YIMOAOIIEMOI ME TH XPHZH TOY WYXPOMETPIKOY
XAPTH



42 ErKATASTASEIS KAIMATIZMOY I



2TOIXEIA E®HPMOZMENHS WYXPOMETPIAS 43

p 7
wy\\mnKOMENo: ZTOXO\

Na e€oikelwbolv ol HabNTEG e TIG EVVOLEG KAl TOUG TEXVIKOUG O-
POUG TNG YUXPOUETPIAG.

Na yvwpioouv tn dour| Kal Tn onuacia Tou PuxpoueTplkoU XAapTn.

Ouo.

Na pdbouv va amoTun®vouyV TIG PUXPOUETPIKEG LETABOAEG TOU aépa
MAvw OToV WUXPOUETPLIKO XAPTN.

\/ Na yvwpioouv TIG PUXPOUETPIKEG UETABOAESG TOU OEPA OTOV KALUATL-

\/ Na kavouv, e Tov PUXPOUETPIKO XAPTN, anMAoUg aAAd TIPAKTIKOUG U-
TIOAOYLOMOUG.

\/ Na uropoUv va emAéyouv TIG KATAAANAEG KAIUATIOTIKEG MOVADEG,

Baoel TeEXVIKNG MEAETNG TIOU Ba Toug SoBEl.

2-1. To AvTiKeiuevo TnG YuXpOUETPIag

O atpoopalplkdG agpag arnoTeAEiTal wg YVWOoTOV Katd 21% and o&uyovo,
78% and alwTto Kal 1% ard aAAa aépla. ErunAéov oTov atpoogpalplikéd agpa
unidpxouv dlaAupevol udpatuol. Ot udpatuol eival vepd To oroio €xel e€a-
TULOTEL KAl o€ agpLa TIAEOV KATACTAOT) TIEPLEXETAL OTOV ATUOOPALPIKO agpal.
H duvatdotnta tou aépa va dlaAuel udpaTuoug eivatl TIOAU UIKPr), MOALG Alya
YPAUPApPLa OTO KABE KIAG agpa Kal PelwveTal 600 TIEPTEL 1) BepUoKpacia.

H TepleKTIKOTNTA TOU a€pa o€ udPATUOUG (Uypaacia), av Kal €K TIPWTNG
OYewq paivetal TeAeiwg aonuavtn, evioUuTolg eival 1 alTia Tou TPOKAAEL
OlaPopa KapKA pavoueva (ouixAn, vepwan, Bpoxn KATL). ZuyXpovwg a-
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noteAei Baokd mapdayovta ya tn dAPOPPWOn cuvinkwv dveong o’ éva
KALATILOUEVO XWPO.

KAWOTIONEVOG agpag OVOUAZeTAL YEVIKOTEPA O AEPAG TIOU £XEL UTTOOTEL
pia oelpd ard TPOToToM oG TWV BACIKOV XAPAKTNPELOTIKWV Tou (Bepuo-
Kpaoiag, uypaoiag, apaipeon oKOVNG KATL.) e OKOTO va TeplEABEL OTIq €-
TBUUNTEG ouVvONKeg. MNMolEG OUWGS TPOTIOTIOINCELG €XEL UTIOOTEL KAl yia TIoLO
AGYO; XpnOLLOoTIolVTAG HOVO TOV Op0 “KAIMATIONEVOG agpag” dev TIq EE-
poule. Av OTNV KEVTPLKY) BEpUavon nmouue BepUoS aEPAg €XOUE TIEPLYPA-
Pel oxedOV TA TAVTA Kal EEPOUPE YA TL aEpa TEPIMmou WAGUE. AV OUWG
OTOV KAILATIONO TIoUPE arnAd “KAMATIOUEVOG aépag”, dev €XOUE TIEPLYPA-
el Kal TIOAAG TIPAYUATA, EiNacTe OXeOOV OTO OKOTADL.

‘Otav og pia eykatdotaon pag xpelaletal va SLlEUKPLVIOOUPE Yia TO TL
UTTOVOOUE TIIoOWw amnd ToV YEVIKO Kal aca@r] 6po “KAIUATIOMEVOG aEPAg”,
TOTE ap)iCoupue va uraivoupe oto Xwpo Tou ovoualetal Wuypouerpia. Na
va arokTtnoel dnAadn o 6poG “KALMATIONEVOG AEPAG” KATIOIO CAPECTEPO
vonua, Ba mpémnel va rnouue Alya mpdyuarta mapandvew yia TIG 1O10TNTES
Tou, TL.X. TL BepuoKpacia €xel, Tola eival n TIEPLEKTIKOTNTA TOU OE Uypacia
KATL. 2TIG TIEPLOCOTEPESG EPAPUOYEG APKEL va dwooule Tn BepuoKkpacia Katl
TN OXETIKNA uypacia tou aépa. Avti dnAadr va roupe arAd “KALATIONEVOG
agpag’, Aeue: “agpag Bepuokpaaciag 22°C kal OxXeTIKNG uypaciag 50%”. To-
Te £xoupue Tpodlaypayel oxeddv ta mavra. O agpag €xel kat AAAa xapa-
KTNPLOTIKA, Ta oroia, Bacel autwv Twv dUOo (BepUoKPACiag-OXETIKAG UYpPa-
oiag) Bpiokovtal eUKOAQ armo Tivakeg 1 and va dlaypapua mou ovouade-
TaL WuxpoueTPIKOG XAPTNG.

Mapardvw XenoLUoTIomoaue TNV EKPPAoN “oxedov Ta navta’. Kat auto
emneldn) pe tnv Yuxpouetpia dev mpodlaypApoupe Ta MAVTIA OXETIKA UE TOV
KALLOTIOMEVO Aépa. ZUYKEKPIUMEVA, OV avapepOUacTe KABOAOU oe xapa-
KTNPLOTIKA OTwg n TaxUTNTa TOU agpaq, 1 TEPLEKTIKOTNTA TOU A€pa OE OKO-
vn (agalpeital pe ouvnen QiATpa), oe kanvo (apalpeital Pe NAEKTPOOTATL-
KA QiATpa) Kal oe oopeg (agpapeital e PIATpa evepyou avBpaka).

Me v Yuxpouetpia mpoodlopifoupe pOVo Ta Oepuoduvapika Xapa-
KTNPIOTIKA TOU a€pqa, Ta oroia cuvnBiletal va ovoudlovtal kat Wuypope-
TPIKA XapaktnpioTikd. O 6pog autdg cuurepIAQUBAvel OVo Ta XOPaKTNPL-
OTIKA TIOU €XOUV VA KAVOUV e Tn OEpUOoKpacia Kal TNV uypacia Tou agpa.
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2-2. O YuxpouEeTPIKOG XAPTNG

O YPuUXPOUETPIKOG XAPTNG €ival pia emvonon, mou €ylve arod Tov Carrier, pe
TNV oroia Ta YUXPOUETPIKA XAPAKTNPLOTIKA TOU ATUOCQAIPIKOU agpa TIa-
pouctalovtal 6Aa pali mavw o€ pia oeAida. AAAG n onuacia Tou Puxpoue-
TPKOU XApTn dev meplopidetal HOVO OTO OTL UMOPOUKE VA BPOULE TIOAU gU-
KOAQ, TIAvw O’ auTtov, Ta OTOLAdNTOTE XAPAKTNPLOTIKA TOU agpa, Ta oroia
UTIAPXOUV Kal O€ TIVOKEG, TIoU eival oxeddv eEioou euxpnoTtol. Ekeivo mou
E€XEL TN MEYAAUTEPN onpacia eival 6Tl ue autdv, yivovtal TIoAU eUKoAa 6Aol
Ol BePOdUVANIKOL UTTOAOYLOMOL TwV HETABOAWY Tou agpa. OL UTIOAOYLOMOIL
autoi, av dev eixe ervonBel 0 YPUXPOUETPIKOG XAPTNG, 6a fTav pev duva-
Toi, aAAG Ba rapoucialav TTIOAU eYAAN SUCKOAIQ OTNV EKTEAEOT TOUG.

Mavw otov KABe YPUXPOUETPLIKO XAPTN avaypa@eTal TMAVTOTE TO UPOUE-
TPO Yla To oroio €xel ouvtaxbei. Autd opeileTal 0TO YeEYOVOg OTL 60O a-
veBaivoupe oto UYog, T6oo 0 agpag yivetal apatdtepog. To armotéAeoua
eivat va petaBailovrtal tTa Bepuoduvaplikad XAapaKTNPLOTIKA Tou aépa. Av
XpnoluonooeTe m.X. o uPoueTpo 1500 m Eva YPUuXpOPETPLKO XAPTN TIOU
€xelL ouvtaxdei yia uPoueTpo UndEy, TOTE Ba €xeTe AABOG aTOTEAECUATA.
WuxpoueTpIKOl XAPTEG, UETA TOV TIPWTO ToU ouvETAEE o Carrier, £XOUV OU-
vtaxBei ToAAOL aKOUN arod dLAPoPEeS eTALPEIEG KAL OpyavIOUoUG. Edw ert-
AEEape €vav arod Toug TAEOV €YKUPOUG WUXPOMETPLIKOUG XAPTEG TIOU U-
Aapxouv, o omoiog £xel ouvtaxdei and v ASHRAE (American Society of
Heating, Refrigerating and Air Conditioning Engineers). O QYuxXpOUETPLIKOG
auTOG XAPTNG PEPEL TOV APBUO «1» Kal avapePETal o€ UPOUETPO UNOEY,
OnAadn otnv erpavela g 6adAacoag. KaAumTel Tnv Teploxn Bepuokpa-
olwv artod 0 uexpl 50°C.

H ASHRAE &1aB£tel AAAOUG 6 PUXPOUETPIKOUG XAPTES ME aplBuoug arod
«2» PEXPL KAl «7». Ard auTtoug, oL TILO XPAOLUOL YIa TOV KALMATIONO givat 0 3
Tou KaAurTel TNV rieploxn ard 10 uexpt 120°C kat ot 5, 6, 7 Tou eival yia ta
ugoueTpa 750 m, 1500 m, 2250 m, avtiototxa. Emiong uridpxouv o 2 yia TIg
XaUNAEG Beppokpacieq (-35 pexpt +10°C) kal 0 4 yia TIg UPNAEG Beppokpa-
oieq (100-200°C). Av Tuxov Bpebeite, oav enayyeAuarieg mAéov, otnv ava-
YKN VA XPNOIUOTIOINOETE TOV YUXPOUETPIKO XAPTN O UEYAAO UPOUETPO, Ba
TIPETIEL VA XPENOLUOTIONCETE AQUTOV TIOU €ival TTANCLECTEPA OTO UYOUETPO
Tou BpiokeoTte. 2NV TPAEN, 0 PUXPOUETPLIKOS XapTng TnG ASHRAE ue aple-
MO «1» ypnoluonoleital, ue KaAd anoteAéouata, HEXPL kat oe uPopeTpo 400
m. U autd Kal KAAUTITEL IKAVOTIOINTIKA TIG TIEPLOCOTEPES EPAPHOYEG.
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H oeAida autn €xel apebei AeUKA YA TIG ONUELWOELG TOU LABNTH.
Mn onuelwveTe IAVW OTOV PYUXPOUETPIKO XAPTN.
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2-3. Ta Ospuoduvauikd (YuxpouETPIKA) XapaKTNPIOTIKA TOU aspa

Av Kal Ta TepLocoTEPA BEPUODUVAUIKA XAPAKTINPLOTIKA TOU agpa eival non
YVWOoTd, 8a ta enavaAdBoupne 6Aq, yia va ta BuunBoupe. Ta xapaktnploTL-
KA auTd eival ouvoAlkd entd, Ta eENG:

1. H Ogppokpacia. Ovopdletal eniong Bepuokpacia Enpol BePUOUETPOU T
&npou BoABou kat cupPoAigetatl wg ty, . O deiktng db mpoépxetal arnod Tov
AYYAIKO 6po dry bulb rou petappaletal «€npog BoABOG». Eival n Beppuo-
Kpaoia 1ou deixvel Eva Kowvo BepudueTpo, OTav EKTEDBEL OTOV Agpa.

2. H 6gppokpacia uypol BeppopéTpou. ZupBoAigetal wg t,, . O deiktng wb
npogpxetal and tov AyyAikd 6po wet bulb rou petappaletal «uypog
BoABog». Eival n Bepuokpacia mou Ba Seifel éva BepudueTpo OtTAV O
BoABOG Tou eival epBanTiopeEvog oe vepd TIoU UTTOBAAAETAL OE €vTovn
e€artuion. ©a tn doule autn T Beppokpacia av T.X. TUAiEouue 1o BOA-
36 Tou BepuopéTPOU e €va UYPO KOUUATL UPpacua Kal To BAAouUE OTO
peupa agpa rou dnuloupyeitat arnod évav aveulotnpa.

3. O €101k6g 6YKog TOoUu agpa. ZupPoAileTal pe to ypauua v. Eival To avti-
BeT0 aKpPIBWS Tou e1dIkoU Bapoug. MeTpieétal oe mi/kg. Ekppdalel mbéoa
KUBIKA UETPa kKaTaAauBavel 1o 1 kg a€pa oe oplopuevn Bepuokpaacia Kat
upouetpo. Etol m.x. av €xoupe 100 kg aépa, pe v = 0,90, toTE QuTa £-
Xouv dyko 90 m3.

4. H 181k evBaAmia. ZuppBoAileTal pe to ypduua h. Eival To oo Bepud-
ntag 1ou neplExetal oe 1 Kg agpa. Metpietal oe kd/kg. Na ouvtopia
Ba Tnv arokaAouue arAd evlaAmia. ‘Orou oTn cuvéxela AuToU TOU KEL-
MEVOU ocuvavTaue Tov 6po evlaAmia, 6a evvooupe Tnv €18IKA evOaAmia.

5. H 18Ik vypacia. ZupBoAiletal pe 1o ypdupa W. Eival ta ypapudapla
vePOoU ava kg Enpou agpa, dnAadn oe g/Kg.

AIEYKPINHZH: H e1dkr) uypagia givalt otnv nmpayyatikotnta Eva adla-
otato péyebog, eneldn dlapoupe pada (g) pe paca (kg = 1000 g). AnAa-
on otav Aéue 1 g/Kg = 1 g/(1000 g) = 0,001. Me tnVv TeAeutaia popoen
XPNOLUOTIOLEITAL WG ETT TO TIAEIOTOV OTOUG UTTOAOYLONOUG, Onwg Ba dou-
JME OTa Ttapadeiyuata.

6. H oxeTikn uypacia. Aev £xel povadeg HETPNONG Kal cUUBOAICeTal ue TO
EAANVIKO Ypduua ¢. @a Tn ouvavTnoeTe Kal ue 1o oupBoAloud RH 1 rh
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(Relative Humidity). Ek@palel 1o Too00Td Tou 0 a€pag eival KOPEOUE-
VOG e udpatuoug.

Mapdadetypa oplopou Tou @: 0 agpag oe Bepuokpacia ty, =25°C eival
oe B€on va dlaAuocel MARPWG uypacia pexpt 20 ypauuapla ava kg (20
o/kg). Av €xeL OlaAuoel Tn MULoT TIoooTNTa, OnAadn ta 10 g/Kg toéte
AEPE OTL €xel OXETIKN uypacia ¢=50%. Av £xel dlaAuoel 8 g/Kg, ToTE
exoupe (8/20)x100 = 40, onote p=40%.

Movo og TIOAU PeyAAa U 11 0€ TPOTIKEG TIEPLOXEG, KAMLA POPA UTTOo-
pel va mapouciaotei ty, =t . AnAadn o pia Tétola nepintwon, otav
t,=25°C, Ba eivat t,, = 25°C kat ¢ =100%.

Yndpxel MoAU oTevodg deopoG LETAEU ¢ kat t,, . ['a pia ouykekpiuevn
TIUN Tou ty,, 00O pelveTal TO P, TOOO UEWWVETAL KAl TO t,, Kal avTl-
OTPOPWG. Av TLX. €Xoupe t,=25°C, 10TE YA P=50% TPOKUMTEL
tn=18,1°C, ev ya ¢=40% 7o t,,=16,2°C. Ta otoixeia 6a ta Bpi-
OKOUE TIOAU EUKOAQ, OTIWG Ba doule, arod ToOV WUXPOUETPIKO XApTN.

. H Beppokpacia Tou onpeiou dpbéoou, 11 AMAd, Yyl OUVTOWIa, onueio
dpooou. ZuppoAileTal wg typ KL petpletal oe°C. O deiktng dp mpogpxe-
TatL aro Tov AyyAlkd 6po dew point rou onpaivel «onueio dpoéoou». Ei-
val n Bepuokpacia Tou aépa oTnv omnoia, apxifel n Uypomnoinon Twv u-

OpaATUWV TIOU TIEPLEXEL. H OXETIKN uypaoia oto onueio dpdoou eival na-

vtoTte 100%.

To ty, eEapTaTal aMOKAEIOTIKA Kal UOVO amd TNV MoodTNTa USPATHMV
rou unapxel otov aépa. MN.x. av éxoupe vypaoia W = 15 g/Kg (dnAa-
on 15 g udpatuav oto kabe Kg aépay), ToTe TO ty; Tou aépa Ba eival
20,2°C, ave&aptnta anod ta aAAa BepuOSUVANIKA XAPAKTNPIOTIKA (ty,,
tpr @)-

Ma va kataA@pBoupe TL onuaivel otn PAgn o 6pog “onueio dpooou’,
ag BuunBouue To KaAokaipl OTav pixvouue KpUo vepd O €va TIOTHPL.
2NV EMPAvela Tou TIoTnpLlou Ba dnuioupynBouv dpococTaAIdER, On-
Aadn uyportoinon udpatuwy. INa va cupBei auto TPETMEL TO TIOTAHPL va
€XEL BepuoKpacia WUIKPOTEPN 1) TO TIOAU (0N WE TN tdp. AnAadn n tdp ei-
val n peyaAutepn duvath TN NG BepuoKpaciag Tou Yrnopei va €xel
€Va OWA, YA VA UypoTtolouvTal oL udpaToi oTnv erpavela Tou.
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2-4. H anotunwon Twv OspuodUVANIKWV XAPAKTNPIOTIKWV TOU aspa

MAvw OTOoV YUXPOUETPIKO XAPTN

210 oxnua (2-1) BAEMOUNE ATAOTIOINUEVEG OAEG TIG YPAUMEG TIOU umap-
XOUV OTOV YUXPOUETPIKO XAPTN. Xpnoldorow|enkav oL aplBuoi mou ava-
QEPONKAV TIPONYOUUEVWG KATA TNV arapiBunon Twv 6gpuoduvaplkOyv Xa-

PAKTNPLOTIKQWV. ZUVOTITIKA €XOULE:

Mivakag 2-1: ZupBoAiopoi kal Movadeg

Fpapun Meprypapn 2upu6BoAIoHOg Movadeg
1 Oeppokpacia Enpou BoABou tab °C
2 Oepuokpacia uypou BoABou twb °C
3 EBIKOG OYKOG v m3/kg
4 EvBaAnia h kJ/kg
5 Edikr) uypaocia w o/Kg
6 2XETIKA uypaocia [0) %
7 2nueio dpodoou tap °C

Ot

ZxAua 2-1: Ot ypauuEg mavw oToV WUXOUETPIKO XApTn
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Emniong, onwg BAEMoupe Kat 0To oxnua (2-1), N kapnuAn pe =100%, &-
XEL ETUMAEOV KAl TNV OVOUACia KapmmuAn KopeopoU. Avtiotolxa, n Bepuo-
Kpaoia mou dapaloupe Mavw O’ autriv ovopdletal OeppokKpacia Kope-
opoU. Eival n povadikr) KAUMUAN Tou PUXPOUETPIKOU XAPTN TIOU €XEL Wia L-
dlaitepn ovopacia. Navw ¢’ autrh Bpiokovtal Ta onueia dpdoou Tou AEpPa.

(o
é; ZYMBOYAH
Mn ypa@peTe MOTE MAVW OTOV YPUXPOUETPIKO XAPTN TIOU TIEPLEXETAL OTO PI-
BAio. MpoTwHoTe va Tov BYAAete pwTtoTuria, oe pEyebog A3 yla va dou-
AeUeTe AveTA Kal va TOV TMAAOTIKOTOoeTE. NMpounbeuteite TO €10IKO OTU-
Ad e TO omoio YpAPeTe MAVW OE TAACTIKOTIOINUEVEG eTuPpaveleg. Emiong,
OTav OOUAEUETE OTOV YPUXPOUETPLKO XAPTN, 0aG eival arapaitnTo &va e1dt-
KO Tpiywvo 1 Xadpakag, yla va XapdooeTe MAPAAANAES YPAUUEG.

2HMEIQZH

2uxvd otnv npagn 6a CcuvavtACETE TA WUXPOUETPIKA XAPAKTINPLOTIKA HE
TOUG QVTIOTOLXOUG aYYAIKOUG TEXVIKOUG OPOoUG 1| TNV AYYALK OUVTOUO-
ypaogia toug. '’ autod, KAAO sival va yvwpileTe TNV aQvTIOTOLXiA TWV TEXVL-
KWV OpwV Kal TIG AYYAIKEG CUVTOUOYPAPIES TIOU £XOUV WG €ENG:

EAAnVIKOG Texvikog 6pog | AyyAIkOg Texvikog 6pog| Zuvtopoypadpia
Oeppokpacia Enpou BoABou | Dry bulb temperature DBT
Oepuokpaaia uypou BoABou | Wet bulb temperature WBT
Ed1k6g 6ykog Specific volume -
EvBaAria Enthalpy -

Edwkn vypacia Humidity ratio -
2XETIKA uypacia Relative humidity RH
2nueio dpooou Dew point temperature DPT
KaurnuAn kopeouou Saturation curve -
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2-5. E&doknon mavw oTov YUXPOUETPIKO XApTN

Ag mpooriabhooupe, BAcEL TOU OXNUATOS (2-1) kAl TOU YUXPOUETPLIKOU
XA@pTn, va BPoupe Ta BEPUOSUVANIKA XaPAKTNELOTIKA Tou onpeiou t, =27°C
Kat =50%.

ZHMEIQZH

Ta onueia 6nwg To Mapandvw, Ta cupBoAifoune ocuvnBwg, ylia cuvTtouia
27°C/50%. AvtioTolxa, éva onueio pe ty, =27°C kat t,, =19°C, 10 ypagpoupe
27/19°C.

H AuUon eivat oto oxfua (2-2), aAAG 0ag TpoTEivoUlE va TIPOoTIabnoTE
MOVOL 0aG Kal va BAEMETE TO OXNUA HMOVO av SUCKOAEUECTE 1] OTO TEAOG
yla ernaAnBeuon. Av dev €xeTe avTIANPBEel Mwg mPETMEL va EEKVOTE, 0AG
AEuEe va Bpeite MPWOTA TNV KAPMUAN “6” OMwg O0To OxXNUa (2-1), TIou €Xel
@=50% kal Tnv eubeia “1” nmou avtioTolxel oe Beppokpacia 27°C. H toun
auTWV TwV dUo gival To onueio 27°C/50%. Suveyiote evtortidovTag TIq AA-
AEGQ KAUTTUAEG TIAVW OTOV PUXPOUETPIKO XAPTN.

AZKHZH: cUUNANpWOTE TOV MAPAKATW Tiivaka

Mivakag 2-2: EEQOKNON OTOV WUXPOUETPIKO XAPTN

Fpappn | Z0p6oAo 1 2 3 4 5 6 7 8

33 | 23 35 | 20
twb 18 25
v 0.89

—_
—

Q

o

50 60
w 12,5 0,86
¢ | 50% 30% 20%
tap 10 15

N|jojlo|ld~|lw]|N
0
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2-6. OAikn, Aio0OnTn kai AavBdvouoa BspuoTnta

(a) AavBavouca OeppdTnTa

270 oxnua (2-3), To onueio “1” €xel ouvlnkeg 33°C/40%. H rieplexoduevn u-
yYpaoia, gival 12,8 g/Kg. Eotw 6TL BEAoupe va katepdooupe Tnv uypaocia
Tou ota 10,4 g/Kg xwpic va aAAGEouue N Bepuokpacia. TéTeE Ba akoAou-
Briooupe TNV eubeia 1 — 2 pe TEAIKEG OUVBNKEG QUTEG TOU onueiou “2”.

'Onwg BAETIOUUE OTOV PUXPOUETPIKO XAPTN, N evBaAria oto onueio “1”
eival hy = 66 kJ/Kg ev oto onueio “2” eival h, = 60 kJ/Kg. Alariotwvouue
OTL KATA TN YeTABAON Pag arod To onueio “1” oto onueio “2”, map’ 6Aov OTL
n Bepuokpacia Tou agpa dev PeTABANBNKE oUTe OTO EAAXLOTO, N eVBAATIiQ
MELWBNKE KaTh 66-60 = 6 kd/Kg. AnAadn armopakpuvenke BepudtnTa 6 kd a-
16 1o KABe Kg agpa.

0 To moocod BepudTNTAG TIOU ATIONAKPUVETAL KATA TNV UYPOTIoinon Twv
UdPATHUWV Hiag TMoooTNTAG agpa, aAAd XwpPic HETABOAY NG Bepuo-
Kpaoiag tou agpa ovoudletal Aaveavouoa OepudTnTa KAl CUUBOAIL-
Cetal ye 1o Q. H avrtiotoixn petaBoAn Tng evBaAriag ovopddetal
Aavbavouoa diapopd eveaAmiag kal cUUBOAICeTAL Pe TO Ah,.

O deikng L ota oupBoAa Q, kat Ah; TipoépxeTal ano To MPWTO YPAuUa
Tou avTtioTolou ayyAlkou 6pou 1ou eival Latent (AavBavov). Mpérmel va ei-
oaote og B£on va kavete Tn dlakplon PeTagU Twv Q; kal Ah, . MNpooégTe 6-
TL arod ToV YPUXPOUETPIKO XApTn Bpiokouue pévo to Ah, evi To Q TO UTIO-
AoyiCoupe moAAamAaclagovtag To Ah, Je Tn paga Tou agpa.

E“w Y
i NMAPAAEITMA

Eotw 6Tl £XOUPE £va X®po, dykou 500 m3, Ue agpa Tou omoiou 1 YPuxpo-
METPIKA KaTtdoTtaon eival onwg Tou onpeiou “1” Tou oxnuatog (2-3). Tote,
Omwg dlaBAlouPE OTOV PUXPOUETPIKO XApTn To V = 0,884 m3/kg, £Xoupe 6-
TLn uala Tou agpa Tou Xwpou sival: m = 500 / 0,884 = 565 kg. Ao 1o oxn-
Ha (2-3) exoupe Ah = 6 kJ/Kg. Onote Q. = m Ah = 565 x 6 = 3390 kJ.
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(8) AicOnTn OeppoéTNTA

Eotw TWpa OTL TOV aépa Tou onueiou “2” BEAouue va Tov YUEouue Kal arod
33°C va tov KateRdooupe otoug 23,3°C. H uypacia BEAouue va mapauei-
vel oTabepn), 60n oTo onueio “2”, dnAadn 10,4 g/Kg. ToTe n HeTABOAN Ba a-
KoAouBroel Tnv eubeia 2 - 3 uéExpl va kataAn&el oto onueio “3”. H evBaA-
Tia oto onueio “2” eival h, = 60 kJ/Kg evw oto onueio “3” eivat hy = 50
kJ/Kg. Apa, Kata tn heTARaon pag ard 1o onueio “2” oto onueio “37, n ev-
BaArtia pewwbnke katda 60-50 = 10 kd/Kg. AnAadn aropakpuvenke BepudTn-
ta 10 kd amnod 1o kGBe Kg agpa.

O To nmood BeppdTNTAG TIOU ATIOPAKPUVETAL KATA TNV YUEN uiag rmooo-
mMTag agpa, Xwpic va AapBavel xwpa uyporioinon udpaTuwy, ovo-
nacetat aioOnTh BepudTNTA KAl CUMBOAICETAL pE TO Qg. H avTioTol-
XN METABOAR NG evBaAriag ovoudletal aiodnth diapopd evOaA-
miag kal oupBoAigeTal pe TO Ahg.

H awodntr Bepuotnta €xel wg arnoTéAeopa tn aAAayn tng Beppokpa-
olag Tou xwpou YU auTo Kal TNV alcbavopacTe aueowq. Avtibeta, emneldn o
avBpwrivog opyavioudg dev eival TOO0 €uaioBnTog oTtnv aAAayn Tng u-
yYpaociag, n AavBavouoa Beppotnta dev yivetal eUKOAA AVTIANMTY, mapd
MOVO av urtdpEel TIOAU ueyAAn UETABOAN uypaciag. Ondte avTiAauPBaveoTe
KaAUTEPA TO AOYO TIOU TOUG €X0ouV 00Bei AUTEG OL oVOouaoieg.

O deiktng S ota oupBoAa Qg Kat Ahg MPOEPXETAL ATIO TO TIPWTO YPAUMA
TOU avTiOoTOlXOU ayyAlkoU 6pou 1ou eival Sensible (aobntoég). Stov Yu-
XPOUETPIKO Xaptn dtaBafoupe povo To Ahg evw 1o Qg TO umoAoyiCoupe
ToAAanAaolagovtag 1o Ahg pe T Jada Tou agpa.

i NMAPAAEITMA

Ag urnoBeooupe OTL €xoupe TIAAL TNV Ola oodTNTA aépa, Tou €idaue OTo
Tponyouuevo apadelyua, n onoia otnv katdotaon “1” kataAduBave OyKo
500 m? kat eixe pala 565 kg. Katd tTn MeTABOAR TNG KATAOTAONG TOU agpd
ard To onueio “1” oto “2” kal and ekei oto “37, n pala Tou aEpa, TPoPa-
V@G, Tapauével N idla, oon nrav oto “1”. Onote, €xoupe Ahg = 10 kd/Kg
Kalt Qg = m Ahg = 565 x 10 = 5650 kJ.
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NAPATHPHZH: H paca tou agpa mapauével oTabepn OE OTIOLAdNTIOTE Le-
TAROAT oTOV YPUXPOUETPLKO XAPTN. AUuTO Tou aAAdadel eival o 6YKoG Tou a-
¢pa. Etot, oto onueio “1” sixaue 06yko 500 m3, BAoel Tou oroiou UToAoYi-
oaue OTL n pala Tou eival 565 kg. 210 onueio “3”, n pala eivat puoka n i-
Ola, aAAa dwaBaloupe OTOV WUXPOUETPIKO XAPTN TOUu OXNMATog (2-3) OTL
v5 = 0,853 m¥/kg. Onéte o 6ykog Tou agpa eivat 565 x 0,853 = 482 md.

(Y) OAIKAj O@sppéTnTa

Av TOpa kavouue areubeiag petdBaon and to onueio “1” oto onueio “37,
XWpIg va iepdooupe amnod 1o “2”. Téte, autn n LETABOAN Yia To KABe kg aé-
pa, 6a apouctalel Aaveavouoa BepudTnTa 6 kd KAl alodnTr) BepuodTNTA 10
kd. To dBpolopa autwv Twv dUo eival 16 kd kal gival n oAwr BepudTnTa
TIOU arnopakpuvenke arod 1o kabe kg agpa.

0 To d@Bpolwopa ¢ AWBNTAC kat ¢ AavBavouoag BepudIntag
Qg+Q,, ovoudceTal oAk BeppoéTNTA KAl CUPBOAIGETAL UE TO Qf. A-
vtiotolxa 1o d6polopa Ahg+Ah, ovoudletal oAIKA diapopa evOaA-
miag kat oupBoAigeTat pe To Ahy.

O deiktng T ota oupBoAa Q; kat Ah; MPoEpXeTal arod To MPWTO YPAuUa
TOU avTioTolXou ayyAlkou 6pou tou gival Total (0Akog).

B

" MAPAAEIMA

270 TMAPAdELYUA TWV TIPONYOUUEVWY TIAPAYPAPWY, LE TNV TOCOTNTA agpa
Twv 500 m® oty kataotaon “1”, uagag 565 kg, éxoupe Ahy = Ahg + Ah| =
10 + 6 = 16 kJ/Kg. Avtiotoixa Q; = Qg + Q_ = 5650 + 3390 = 9040 kJ/kg.
2710 0l anoteAéopata 6a UMopoUcaUE va KATAANREOUUE XPNOLOTIOWVTAG
arteubeiag va peyedn Tou YPuxpoueTplkoU Xaptn. H evBaArmia oto onueio
“1” givat h, = 66 kJ/kg kat oto “3” eival hy = 50 kd/kg. Apa Ah; = 66 - 50 =
16 kJ/Kg. H ouvoAikr moodTnTa ToU agpa, Omwe UTTIOAOYIOTNKE, eival 565
kg omoTte £xoupe Qp = m Ah; = 565 x 16 = 9040 kJ.
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2-7. OAiko, Ai06nT16 ka1 AavBavov doprtio

‘Otav avapepoOUaoTe OTOV KALLATIOUO €VOG XWPOU, TOTE avTi yla Tov 6po
OepudTNTA, XPENOLUOTIOIOUUE TOoV 0po PopTio. Av Kal €K TIPMOTNG OYEWS
Qaivetal va TpoKeLTal yla To 0o oxedov payua, urndpxel wia Baoikn dla-
Popd. To gpopTio eival n BepudTNTA MOV andayeTal 1) IpocayeTal HEca O’ €-
VA OPLOPEVO XPOVIKO OlACTNUA. 2To ouoTtnua povadwy Sl ta ¢goprtia divo-
vTal ava deutepOAemTo. AnAadn, pe AAAa Adyla, n BepudInTa €ival evép-
vela kal petplétal oe kd evm 1o poptio eival loxug kKat petpletar oe W. Na
€xeTe unoYn oag 6tL oto cuotnua Sl, étav avaPepdUAoTE OTA POPTia KAL-
MATIOMOU, WG TUTIIKA Hovada tipoBAEmeTal To W kat 6xL To KW.

‘ETol, n alobntrh BepudTNTA TIOU Ba TIPETEL Va armopakpuvBei avd deute-
POAETITO and &va Xwpo, ovoudletal AilodnTé doprio, n Aaveavouoa Bep-
poTNTA AavBavov ®opTtio Kat n oAkr BepudTnTa OAIKO PopTio. Ot cupo-
ALOHOI TIOU XPNOLUOTIoloUVTAL YIa TA POPTIa gival avTioTolXa g, d,, d. An-
Aadn potdlouv He Toug CUMBOALOMOUG TNG BeppoTNTAG, AAAA e TO CUUBO-
Ao g avti Tou Q. Mpopavmg LoXUEL gy = dg + ), -

H dladikacia urtoAoylopou, otav €XOUNE VA KAVOUUE e PpopTia, eival n
idla. H povn dlagoporioinon mou undpxel ival wg mpog TIG HovAadeg. 2To
napadelypa Tou oxnUaTog (2-3), eixaue Bewpnoetl pia moodTnTa aépa oTo
onueio “1” ion pe 500 m3, rou avtioTtolxouoe oe 565 kg agpa. H uetafoAn
1-3 Bprkape OTL anattouce BepudtnTa Q = 9040 kJ. INa va yivel avtiAn-
) N dlagpopd, 6tav SOUAEUOUUE HE POPTIA, ag SOUUE TNV UTIOAOYLIOTIKY)
oladlkaoia oTo idlo apddelypa. AvTi yla Tn OTACLUN TTIOCOTNTA AEPA TWV
500 m3, £0Tw OTL £XOUlE éva peupa agpa rnapoxne Q = 140 L/s. Tote dou-
AgUoupue wg €ENG:

210 onueio 1, o edIKOG OYKog gival v, = 0,884, onote n mapoxn nagag
givatw =Q /v, =140/0,884 = 158,37 g/s. Emiong eixaue h, = 66 kJ/kg, h,
= 50 kd/kg, omndte Ah; = 66 - 50 = 16 kd/kg. To oAkd popTio Tou aépa eival
gr = 158,37 x 16 0 g; = 2534 W. To amnotéAeopa autig Tng dladikaciag
npokurnTel navrote oe W, Ornwe akplBmg eival n TUTikAg povada oto ouoTn-
pa Sl yia ta PukTika popTia. AvtioTolxa OOUAEUOUE Yia va UTIoAoyiooupe
TO gg N q,. Mpokuntouv gqq = 1584 W kat g, = 950 W. ErnaAnBeuote Ta Wo-
VOl 0agG, cav AoKnon.

2710 emnouevo kepalalo tou BBAiou Ba douue mwg uroAoyifovtal Ta
PopTia. Na ta napadeiypata autou Tou kepalaiou Ba Bewpriooupe OTL Ta
(POPTIA TOU XWPOU E€XOUV E KATIOLO TPOTIO UTTOAOYLOTEL.
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2-8 . [lpoooxn oToug oUNBOAIONOUG Kal OTIG HOVADEG

Ta oupBoAa mou XpnolgoroloUvTal oTo Tapov BiBAio, akoAoubBouv auoTtn-
pa TNV OlEBVWG arodeKTr) TuroToinon Tnv onoia xpnoluoriolei n ASHRAE.
2uxva, éva ypduua xpnoldorioleital og meplocoTepa arod Eva dlAaPpOPETIKA
MEYEDN, OTIWG cuppaivel UE TOUG CUMBOALCLOUG TIOU avapEPOULE TIAPAKA-
Tw. MNPooEETe TOUG, NV TUXOV Kal 0AG TIPOKAAECOUV cUYXUOT).

e H e1dkn uypacia cupBoAiCeTal pe W kat €xel Turkn povada 1o g/kg,
eV 1 Tapoxn HAZag e W KAl EXEL TUTTLKY povada to g/s. Ermiong pe
W oupBoAiletal kat n povada tng oxuog (Watt).

e H BepudtnTa cupBoAiletal pe Q kat To poptio pe g. Me Q ocupPBoAile-
TaL emniong Kat n rapoxn Oykou. ‘Ouwg ot duo cuupBoAtlouoi Q dev &i-
vat duvatdv va CuvuTIapXouv oTtnv idla epapuoyn, emnewdn otav &-
xoupe rapoxn éykou (Q), Ba €xoupe OTOUG UTTOAOYLOUOUG popTio (q)
Kat 6xL BepudTNTO.

["eviK& xpnoluorolouue TIG Jovadeg Tou AleBvoug ZUCTAHATOG TOU YIa
ouvtopia avapépetal wg Sl (System International). Na Bupdote 611 0TO OU-
oTnua povadwv Sl, Ta gopTia KAlatiopou avagpepovtal oe W, n mapoxn
6yKou og L/s (Aitpa avé deutepdAEmTO) Kal n Tapoxr Halag os g/s.

AuoTtuxwg eEakoAouBei otnv TIPA&N, N XPHoN MEPIKDV HOVAdWY, AAAWV
OUCTNUATWY, TIOU KATA KATIOO TPOTIO £XOUV KaBlepwBeil. MExpL va uropé-
OOUV ETIKPATOOUV TIANPWG Ol Hovadeg Tou cuoThuatog Si, 6a mpénet va
eloaote og B¢on va avtAauPBAvEDTE KAl PEPIKES ATIO TIG MOVASEG AAAWV
ouotnuatwyv. Ot TIAéoV OuVNBIOPEVEG XPNOEIG AAAWY HOVAdWV gival oTa
PopTia KALMATIONOU, 6rtou avTi yia W, autd cuxva avagépovtal og Btu/h 1
oe kcal/h kat otnv napoxn aé¢pa orou avti ywa L/s cuvavtape 1a cfm 1
m3/h. O TPOMOC YETATPOTNG TOUG OE HOVASEG TOU OUOTAUATOS Sl urevBu-
MiCoupe OTL £XeL WG €ENG:

o Ta kcal/h yivovtat W av dwaipeBouv pe 1o 0,86 (1000 W = 860 kcal/h).

e Ta Btu/h yivovtalt W av diaipeBouv e to 3,41 (katd mpoogyylon, ya

va 1o Bupdote: 1000 W = 3500 Btu/h) 11 av MOAAQMAQOCLOCTOUV [E TO
0,3 (9000 Btu/h = 2700 W).

o Ma va yetatpéPoupe ta m/h oe L/s, ta daipolye e 3,6.

o [a va petatpéPoupue ta cfm oe L/s ta dapouue pe 2,13 (katd mpo-

oéyylon, yla va 1o Bupdote: 1 L/s = 2 cfm).
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2-9. O opiouog Tou SuvreAeoTn AioBnTng Ospuornrag (SHR i SHF)

O Aoyog Ahg / Ahy, ovouagetal ZuvteAeoThg AloONTAG OeppodTnTAg KaL
yla cuvTtopuia Tov ypagouue wg SHR and ta apxlkd Tou avtioTolXou ayyAl-
KoU Opou (Sensible Heat Ratio). Zuxva avti yia SHR Bpiokoupe tov oupo-
Alouo SHF (Sensible Heat Factor). Ano ta mapadeiypata Twv napaypapwyv
2-6 Kal 2-7 Kabwg Kal arnod To oxXfua (2-3), dlarmoTOVoule EUKOAA OTL:

Ah Q q 10

S S S

SHR 1 SHF = =—=—=—=0,625
Ah_ QT d; 16

2TO KEVTPO TIEPITIOU TOU PUXPOUETPIKOU XAPTN, Ba deite £va KPS KU-
KAo. Ackla Ba deite TNV KAipaka tou cuvteAeoTr) SHR. Evrtormiote otnv
KAlpaka autr) 1o onueio 0,625. EvoTte TO KEVIPO TOU MIKPOU AuToU KU-
KAou ue To onpeio 0,625. H euBeia tou xapd&ate eival mapdAAnAn tng eu-
Beiag 1-3. Av pag dWOoOoUV Ta POPTIA EVOG XDPOU, UMOPOUUE VA OOUAEYPOU-
ME Kal avTibeTta kat va xapd&oupe tnv eubeia Tou ouvteAeoTt) SHR kat pe-
TA TNV eubeia 1-3, mou Ba eival mapdAAnAn ye tnv rponyoupevn. H TEXVIKN
auTn eival oAU Xpnolun otav epyaldpacTe TAVW OTOV YUXPOMUETPLKO
XApTn. ©a doupe NMwg ePpapudleTal oTa endueva rmnapadeiyuata.

‘Evag dAAog Tporog yua va Xapa&oupe tTnv eubeia Tou SHR eival xpnol-
MOTIOLWVTAG TO NUIKUKALO TIOU UTIApXEL OTNV TIAVW apLOTEPN Ywvia Tou YPu-
XPOMETPLKOU XAPTN. ZTNV E0WTEPLKY TIAEUPA TOU NIKUKALOU UTIAPXOUV Ol
TILEG Tou SHR. H akpifela mou emmTuyXAveTal e auth T YEBodo eival pi-
KpOTEPN. EMiong n eubeia mou avtioTolxei otnv TIwn Tou SHR, cuvhRBwg &i-
val APKETA HAKPLA ard To onueio “1” Kal wg ek ToUuTou yivetal OUCKOAOTE-
pn N xapa&n piag cwoTthg MapAAAnAng subeiag.

To NUIKUKALO auTO OUwG TIepAauBAavel OAeg TIG duvaTEG TIUEG Tou SHR,
aKOUN Kal TIG apVNTIKEG, eV N KAipaka Tou SHR, ota de&la Tou Yuxpoue-
TPLIKOU XapTn, meplopiletal povo otnv reploxn 0,36-1,0. Kata ocuvénela yua
KABe TR pkpOTEPN Tou SHR UikpoTEPN arod 0,36 Ba XEnOLULOTIO|COUE a-
VAYKAOTIKA TO NUIKUKALO. YTIAPXOUV YPUXPOUETPIKOL XAPTEG TIOU JLABETOUV
MOVO QUTO TO NULKUKALO Yl VA OOUAEYETE Kal AAAOL TTIOU OEV TO TIEPLEXOUV
KaBoAou. Aleukplvifetal emiong OTL apvnTikEG TINES Tou SHR napoucialo-
vtal otnv YuUén ue uypavon aAAd n TexVikn autr dev Ba avarttuxbei oto
rapov BiBAio, emeldn dev eival 0Toug OTOXOUG UAG va ETIEKTABOUNE O€ TiE-
PIMTAOKOUG YUXPOUETPIKOUG UTIOAOYLOMOUG, TIOU €KTOG TWV AAAwV ordvia
XpPnotuornotlouvTal.
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AUTO 6UWG TIOU €XEL TIEPLOCOTEPT ONUACIA OTO NUIKUKALO gival 6TL oTnVv
eEWTEPLKN TOU MAEUPA avapEPOVTAL Ol TIUEG EVOC AAAOU CUVTEAEQTY, TIOU
gival o Ah/AW, dnAadn o Adyog peTa&u Tng dlapopdq evBaATiag Kat Tng
dlagpopdg e1dIknG uypaciag. KdBe tiur tou SHR avTioTtolxel og uia kat po-
vadikn Tun Tou Adyou Ah/AW (uovadeq kJ/g) kat avTioTpopwg. SInv mpo-
KEIWEVN TEPIMTWON €xoupe arnd to oxnua (2-3) oW, - W, =128 - 10,4 =
2,4 g/kg orote Ah/AW = 16/2,4 = 6,67. Npdyuatt BAETIOUUE ATTO TO NLKU-
KALO 0TO oxfnua (2-3) 6tL 1o SHR = 0,625 avTioTolxel 0° autr TNV TR ToU
Ah/AW.

2€ OPLOUEVEG EPAPPOYEG TIOU €XOUE Uypavon, Xpnolyoroleital pia ue-
B0d0¢ uroAoylopou tou Baocifetal oto Adyo Ah/AW. H xprion autng g
HEBOOOU eival OXETIKA OTIAvia Kal yU' autd dev Ba acxoAnboupe 1dlaitepa
pMe auTrv. AvtiBeta Ba ereivoupe oTn €MiAUoOn AMA®YV, TIPAKTIKOV TIPO-
BAnuatwyv mou Pacifovtal otn xpnon tou cuvteAeotr SHR mou eival kat n
TIAEOV OUVABNG £papUOYr) OTNV TIPAEN.

2-10. Amotunwon petaBoAwv Tou aépa oTo oToIXEio piag KAIUaTIoTI-
KNG povadag (KM)

To KuploTtePO £EAPTNUA TNG KABE KALLATIOTIKAG povadag (KM), sivat o e-
VAAAAKTNG BepuoTNTAG, TIOU OTNV EAANVIKY YADOOQA TOV €XOULE ATTOdWOEL
pME TOV 0po oTolxeio. O avTioTolxog ayyAlkog 6pog sival coil kal €xel te-
Agiwg dlapopeTikn onuacia. O 6pog oTolXelo, €xeL ETIKPATHOEL OTNV EAAN-
VIKA] TEXVIKA OpOAOYia Kal autdv Ba XPNOLUOTIOIOUUE Kal EUEIC OTn Ouveé-
XEla. 2TO oTolxeio yivetal n evaAAayn g BepudtnTag uetau Tou aépa
Kal TOU YUKTIKOU UypouU Tiou uropei va eival vepd 1 karolo aAAo arod ta
TIOAAQ €(0N YUKTIKWV UYPWV TIOU UTIApXouV. To TG eival KATACKEUAOUEVO
TO OTolXeio Ba To doUe oe eMOUEVO KEPAAQLO. STO TIAPOV KEPAAalo Ba a-
vagpepboupe HOVO O0Tn AetToupyia Tou, oav evAAAAKTN BepuoTnTag Kal 6a
QATOTUTIWOOUE TIG METABOAEG TOU A€pQ, TIOU YivovTal HE auTo, MAVW OTOV
WYUXPOMETPLKO XAPTN.
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2& KALATICOEVO XWPO oL ouvBnkeg eival 27°C/50%. H mapoxr aépa tou
avepothpa e KM eival 270 L/s. KdTtw arod auteg TG OUVONKeG, N WUKTIKN
loXUG NG povadag eivat 4210 W og aiobntd gopTio kat 6240 W oe oAKo.
AuTO yla ouvTtopia To oupBoAiCoupe 4210/6240 W. Na eupeBouv:

(a) Tav,, hy, W, Tou agpa rou elogpxetat otnv KM (onueio 1)

(B) Ot ouvbnkeg Tou agpa tou e&€pxetal arod tnv KM (onueio 2) kaBwg kat
Ta V,, hy,, W,
(Y) H mocotnTa TOU VEPOU TIOU CUUMUKVAOVETAL Ava )pa
‘Onwg BAEMeETE 0TO OXAUA (2-4), poodlopifoupe TPWOTA TO onueio 1,
rou eivat to 27°C/50%. Bpiokoupe ta vy, h,, W, kal OUUMTANP®VOUUE HE
QuUTA TN TPWTN YPAUUEA TOU TIAPAKATW TTivaka.

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

AMO TNV TApoxN TOU agPa Kal TOV E18IKO OYKO V, BPIOKOUNE TNV MAPOoXN
pagag aépa:

m =270/0,866 =312 g/s
H oxéon alobntoé / oAkod @optio eivat:
SHR =4210/6240 = 0,675

Twpa yla va Bpouue To onueio 2, Ba pdboupe va xelplldpaoTe pia dlai-
TEPN TEXVLKI] TOU YUXPOUETPIKOU XApTN. MNpodkettal ya ) xapa&n tng eu-
Beiag Tou SHR, TnVv oroia eidaue oTnv Mponyouuevn apdypago. Evrorti-
oTe avw TNV KAipaka tou SHR 10 onueio SHR = 0,675 mou PoALG urtoAoyi-
oaue. EvoTte To KEVTPO TOU MIKPOU KUKAOU, TIOU Tn B€0n TOU TNV EVTOTIi-
oate oTnVv Mponyoulevn mapaypago, ue 1o onueio SHR = 0,675, 6nwg
@aiveTal oTo oXNua (2-4). 31N ouvéxela ard To onueio 1, Tpapn&te pia eu-
Beia MapAAANAN HE TNV TPONYOUMEVT, TIoU va ¢Bavel HEXpL To onueio 3,
OTO Ortoio auTtr n euBeia TEUVEL TN KAUTIUAN Kopeouou. H euBeia 1-3 eivaln
ypapun Asitoupyiag Tng KM. lMNMavw o’ autn BpiokeTtal 1o onueio 2 mou a-
valntoupe Kal TIou arelkovidel TIG CUVBNKeG Tou eEepxoevou agpa.
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Ma va Bpoupe 1olo onueio g eubeiag 1-3 eival To onueio 2, xpelalod-
MOOTE VA €XOULE OKOUN KATIOIO OEDOUEVO. STV TIPOKEIUEVT TIEPITTWOT, a-
nd TNV EKPWVNOT ToU TApadeiypatog, EEpoupe OTL 1 OALKY LOoXUG TNG KM
eivat 6240 W. Eniong umoAoyiocape mponyouuEvmwg OTL N Tiapoxn nalag ag-
pa eivat w = 312 g/s KaL 1o h; = 56 kJ/kg. OmoTE EXOUNE:

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

Bpiokoupe otnv kKAipaka tng evBaArmiag 1o onueio 36 kJ/kg kat Bdoet
auTtou opifoupe To onueio 2, OTIWG PaiveTal OTO OXNUA (2-4). SUPTIANP®-
VOUE TOV TTiVAKA JE TA XAPAKTNPLOTIKA TOU onueiou 2.

[Ma va Bpouue TNV mMoocoTNTA TOU CUUTTUKVOUATOSG USPATHWY, XPNOLUO-
Toloupe Tig TiweG W tou iivaka rou ouvtagape. Exoupe W, = 11,3 g/Kg =
11,3 /1000 = 0,0113 kat W, = 8,7 g/Kg = 8,7 / 1000 = 0,0087, ornoTe:

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

Méoa og pia wpa, Ta CUMMUKVOUATA TIou Ba ouyKevTpwvovTal Ba eival
0,81 x 3600 = 2916 g = 2,916 Kg = 3 L vepo.

2HMEIQZH

2NV TIPAYMATIKOTNTA, N YPAUUr Asttoupyiag piag KM dev eival eubBeia
YPOAUUR 0AAG pia KAPTUAN. Auto Ouwg o€ Tinote dev dlagoporiolel T dla-
OLlKAOoIa TWV UTTOAOYLOMMV.
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2-11. H Oepuokpacia Evepyou Emipaveiag Tng KAiuariotikng Movadoag

H Oeppokpacia Evepyou Emeaveiag sival To onueio 3 Tou oxnuatog (2-
4). 2V mpokeluevn mepintwon eival 11°C. ZupBoAieTal pe to t. O avti-
OTOLX0G ayYAIKOG Opog eival effective surface temperature. H mpakTik)
onpacia g Bepuokpaciag Tng evepyou srupaveiag g KM eivat 6tL avtl-
poowrievel, KATA KATIOLO TPOTIO, TN HEON TIUN NG BepUoKpaciag rmou €Xel
n eruPAavela Tou YPUKTIKOU oTolxeiou NG KM.

‘Otav é€xoupe YPUEN Le apuypavorn, Tou eival Kal n TAEOV KOLvY| Xpron
TOU YUXPOMETPLIKOU XapTn 1 t, BpiokeTal MAVTOTE TIAVW TNV KAUTIUAN KOpE-
OdoU. 2TnV TEPIMTWon autr ocuxva ovoudletal onueio d3po6cou TG KAIMa-
TIOTIKAG Movadag kal cupBoAileTal e to LI (apparatus dew point). Av
TIPOTIMATE VA XPNOLUOTIOLEITE AUTOV TOV OPO0, VA TIPOCEXETE WOTE VA PNV
TOV CUYXEETE [E TO ONueio dpOooU Tou agpa Tou Xwpou. Onwg BAEMETE
OTO oxnua (2-4), ylua 1o onueio 1 (a€pag xwpou) T1o tOlp = 15,8°C, evw vla
mvKMTot, =11°C = tadp. 270 BLBAio autd Ba XpNOLUOTIOIOUE YEVIKA TOV
0po Oepuokpacia Evepyou Emeaveiag e povadikd cupBoAlouo To tg kal
n avapopd Pag otnv ’[adp €ylve arnid pévo yla va yvwpidete tnv TapdAAn-
An xpnon Kal autou Tou 6pou, O oToiog otnv MPAEN eival apkeTa dladedo-
MEVOGQ. Oa Tperel akdun va avapepbel 06TL N ASHRAE, ota TeXVIKA €YXEL-
pidla Tng, dev xpnotuoriolel Tov 6po “onueio dpodoou KM”.

H O¢epuokpacia Evepyou Erupaveiag oe pia KM, eival mavtote YnAdTe-
pa arod 1 pEon Bepuokpaoia Tou vepou. Zuvhnbwg Bpioketal amnd 1-4°C yn-
Aotepa amd Tn péEon Bepuokpacia Tou vePOoU TIOU KUKAO®OpPE! HEoa OTO
otolxeio TNG KM. Av 11.X. TO vEPO EI0EPXETAL OTO PUKTIKO OTOLXEIO e BEpP-
Mokpaoia 7°C kat eE€pxetal pe 12°C, 10TE N UEON BepUoKpATia Tou vepou
eivat (7+12)/2 = 9,5°C kat 1o t, To Mepuévoupe karmou petagu 10,5°C kat
13,5°C, Xwpic pUOIKA va arokAeieTal KAl JEYAAUTEPN TIUA. H HEYIOTN TIUN
TIOU Wropei va €xel To tg eival péxpt To tdp TOU Q€pa TIOU ELCEPXETAL OTO
otowxeio Tng KM. 2to napddetypa pag eivat 15,8°C. Ztnv mpd&n, oL eplo-
00TEPO OUVNBIOPEVEG TIMEG ToU ts eival otnv rieploxn 10-14°C.

Mrnopoupe To t, va To kateBacoupe MOAU XapnAd kateBagovtag tn Bep-
HoKpaoia Tou vepou Tou elogpxeTal otnv KM kat aveagovtag Tnv napoxm
TOU vepou (omodTe eAaTTwveTal 1 Bepuokpacia e§6dou Tou vepou). Kata
Kavova dev kateBaloupe Tn BepUoKpacia Tou KpUou vepoU TIou eEEpxETAL
ard Tov YUKTN KATw Twv 4°C, yia Adyoug aoc®paielag. ‘Otav BEAouue va
KateBaooupe To t, akoun o XaunAd, ouvnBwg TMPOCBETOUNE OTO VEPO
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YAUKOAN, yla va kateBacoupe 1o onueio ™ENG Tou vepou Katw ard 0°C.
AKOUN OUWG Kal OTav TPOCBETOUE YAUKOAN, OTOV KALLATIOUO aropeUyou-
pe Beppokpacieq vepou TPoPodoaiag MoAU XaunAeg (katw tou 0°C), ya
va aroTPEPOUUE TN CUYKEVTPWOT Tdyou Tdvw oTo oTtolxeio TG KM.

‘Oco ueyaAutepn dlapopd untdpxel HeTa&u Tou tdp Kat Tou t, T000 peya-
AUTepn eival apuypavon Tou agpa mou yivetal oto otolxeio NG KM. H me-
pintwon katd Tnv oroia To t, TauTtiCeTal pe TO tdp, AapBavel xwpa puévo 6-
Tav undpxel PYugn xwpiq apuypavon. H nepimtwon auth ovouddetal Enpa
AeiToupyia.

Mia mpakTikr) onupacia tou tg eivat va urnopouue va dlarmoTwVOUE, |e-
TA Ao TOV UTIOAOYLOMO TwV POPTiwV TOU XWpou (Tou Ba douue Nwg Yive-
TAL OTO €MOUEVO KEPAAALD), kaTA TIOo0 N KM 1tou mipokurttel, eival duvatdv
va uAortonBei arnod karnolov katackeuaoTr. IMa va gival pia KM kataokeua-
olun, Ba mpénel n eubeia mou PEépvoupe amod 1o onueio 1 (ouvBnkeg Xw-
pou) mapdaAAnAa mpog tnv eubeia Tou SHR (rou mpokurtel anod ta PopTia
TOU XWPOU) va TEUVEL TNV KAUMUAN KOPECHUOU O onpeio t,, mou va eivat
TouAdxlotov katd 1°C YnAdtepa and tn UéEon Bepuokpacia Tou vepou OTO
otolxeio. Av dev oupBaivel autod, TOTE onuaivel 6TL To AavBavov QopTio
TOU XWPOU eival oAU uPnAo (dnAadn €xoupe peyaAn aguypavon). H te-
XVIKA) AUON TIoU aKoAouBoUpEe OTnV TEPITTWOoN auTr eival yvwoT wg ava-
0épuavon.

2-12. H Aeiroupyia KAIuaTioTIKAG povadag pe avabépuavon

Me tnv avaBépuavon Bepuaivoupe Tov agpa mou eEgpxetal ard v KM
(Le TN BonBela NAEKTPIKAOV AVTIOTACEWV 1 EVOG OTOlXEloU BEpuavong) Kat
KaTA TOV TPOTIO AUTO UELWMVOUE TN OXETIKA Uypacia Tou. 2Tnv Tpayuatl-
KOTNTA, AUTO TIOU KAVOUUE PE TNV avaBgépuavon, ival va dnuioupyouue €-
va eMnA&ov alobntd PopTio yla va peyalwoouue tnv Tiun tou SHR, wote
va gppavigetal to t; oe AOYIKO ONpEio MAvw OTNV KAUTUAN Kopgouou. H
dnuoupyia Ouwg Tou WEUTIKOU auToU aloBnTou (popTiou £XEL oAV ATOTE-
Aeopa Kat To PEYAAWUA TOU WUKTIKOU oTtolxeiou (rpérmel va augnbei n -
OXUG Tou 60n eival n .oxug avabéppavong). AnAadn n KM yivetal peyaAu-
TEPN Kal akplROTePN, AAAA dev uttApXel AAAN TEXVLIKY AUon. Ag To douue
pe éva rapadetypua.
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Eotw 6TL ard Tn LEAETN TWV YUKTIKOV POPTIWV TIPOEKUYE OTL YIA TOV KAL-
MATIONO €VOG XWPOU, UE emBuuNTEQ ouvbnkeg 27°C/50%, xpelalouaote
gg/ay = 15.700/31.400 W. H mapoxn tou agpa eivat Q = 2470 L/s. Na eAey-
xBei av n ev Adyw KM eival kataokeudaolun. Av dev gival, va UtoAoYLOTEL N
LOXUG Tou aTolxeiou avabépuavong gz Kabwg Kal n véa L.oxug Tou YPUKTIKOU
oToulxelou. H péon Bepuokpacia Tou vepoU oTo oTolxeio Bewpeital 6TL eival
9,5°C.

[] Exoupe SHR = 15.700 / 31.400 = 0,5. Xapdoooupe tnv eubeia Tou
SHR kat and 1o onueio 1 p€pvoupe TNV TIAPAAANAN. BAEmoupe OTL N €u-
Beia autn dev TEUVEL TNV KAUTIUAN Kopeouou. Apa auth n KM dev gival ka-
TAOKEUAOIUN.

Ano to oxnua (2-5) Bpiokoupe OTL n mapoxn pacag sivar 2470/ 0,866 =
2852 g/s. I'la Tov TPOCdIOPIONO NG EMBUUNTNG (AAAG Un EQLKTAG) BEoNng
Tou onueiou 2 exoupe 31.400 /2852 = 11 kd/kg. Emedn h, = 56 kd/kg, mpo-
KurtteL h, = 56 - 11 = 45 kJ/kg, orndte npoodlopiCoule TO onueio 2.

To t, Ba mpérel va ermAeyel o navw ano mn péon Bepuokpaaia tou ve-
pPoU, AAAG Kal KATW ard To tdp TOU aépa 1oy eEgpxetal arod TNV KALMATIOTL-
KN povada (onueio 5). Eotw oTL eruAéyoupe t, = 10,5°C (onueio 3). H opt-
CovTla eubeia anod to onueio 2, cuvavtael TNV 1-3 oto onueio 4. To TUNua
2-4 avTinpoowrieUsl TNV AElToupyia Tou oTolxeiou avabépuavong. Exouue
h, = 39 onote Ah,, = 45 - 39 = 6 kd/kg Kat qg = 2852 x 6 = 17112 W =
17100 W.

AvTtioTolxa, To THAMA 1-4 avTImpoowreUel TNV LOXU TOU YUKTIKOU OTOL-
xeiou mou eivat Ah, , = 56 - 39 = 17. H 0UVOAIKI PUKTIKN LlOXUG Ba eival g;
= 2852 x 17 = 48484 = 48500 W. AuTtr| MPOKUTTEL KAl ArMAOUCTEPA WG Gy =
31.400 + g = 31.400 + 17100 = 47500. AvtioToixa, To alobnTtd PopTio &i-
vatgq = 15700 + g5 = 15700 + 17.100 = 32800 W.

AZKHZH: EnavaAdBate Tnv UnoAoyLoTikr dladikacia dexduevol ouwg t, =
11,5°C, avti 10,5°C (onueio 3).
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Zxnua 2.-5
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2-13. ZuvreAeoTng mapdkauyng Tng KAIUATioTIKAG povadag (BF)

Aeite AAL To oxRua (2-4). lowg va avapwtnBeite: AQou To YUKTIKO OTOL-
Xeio €xel Beppokpaoia 11°C ylati o aépag, oto onueio 2 Byaivel pe 13,8°C;
Aev Ba énperne va Byaivel ye 11°C;

H ardvinon eivat 611 Katd Tov TPOTo ToU KATACOKEUAZoVTAL Kal AEL-
Toupyouv Ta oTolxeia, dev uropei OAOG 0 a€pag va £pbel o MAQP) UE TNV
empavela toug. ETol, £va mocooTtd Tou agpa TAPAKAUTITEL TIG PUXPER ETL-
@Aveleg ToU YPUKTIKOU oTolxeiou. O agpag CUVETIWG OTO onueio 2, PoEp-
xetat ano v avaugn agpa Bepuokpaciag 11°C (onueio 3) kat agpa 27°C
(onueio 1). To MooooTo TOU agpa pe Bepuokpacia 11°C Bpioketal amd 1o
AOYO TwV gubuypdaupwy Tunuatwv (2-1):(3-1) = 38/46,5 = 0,817 = 81,7%
(LeTPdTE TA TUNMATA HE €va XApaka kal KaveTe Tn dlaipeon). AvtioTolxa
TO TI0COOTO Tou aépa pe 27°C BpiokeTal ard 10 AdYo TwV eUBUYPAUHWY
TUNUatwv (3-2):(3-1) = 8,5/46,5 = 0,183 = 18,3%. To amoteAeoua autng
NG avauelgng eivat o agpag va eEgpxetal Tou oTolxeiou e Bepuokpaoia
13,8°C.

H T tou Adyou (3-2):(3-1) eival 0 cuvteAeotnq mou pag deixvel 1o
TI0C0O0TO TOU A€Pa TIOU TIAPEKAUYE TO YUKTIKO oTolxeio. ZupBoAileTal wg
BF (Bypass Factor). Ztnv npokeévn nepintwon €xouue BF = 0,183 (n €k-
¢ppaon Tou BF wg % dev ocuvndiCeTal).

O ouvteAeotng BF undpxel kal 6Tav n Aettoupyia Tou oTtolxeiou dev
eppavideTal oTov PUXPOUETPIKO XAPTN. H oxéon mou tov OLETEL eival TIOAU
arAn:

BF= 2% (2-1)

‘Orou t, kat t, eival ol Beppokpacieg el00d0uU Kal EEOGBOU ToU agpa Kat tg
eival n Beppokpacia TG evepyou erpaveiag g KM.

270 oXNua (2-4) n pEYLOTN duvatr| TIUr| TOU g, TIOU AVTIOTOIXEL Og Eva
urnoBeTikd BF = 0, eival mpogavawg n h,; - hy = q... H BepudtnTa mou dev
TPoodideTal oTov agpa egaltiag NG UMap&ng tou BF £otw OTL gival gge.
ToTE TMPOPAVWOG LOXUOUV OL OXECELG:

qBF = BF - qmax (2'2)
qT = (1 - BF) ’ qmax (2-3)

Ot ouvhBelg TIHEG Tou BF OTIC HEYAAEG KEVTPLKEG KALLMATIOTIKEG LOVA-
deg eival ané 0,02-0,35 kat OTIG PIKPEG TOTIKEG Hovadeg and 0,20-0,30.
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Ma va eival oe B¢on évag kKataokeuaotn g KM va uAorooel eUkoAQ
Kal otyoupa pia embupnt KM dev apkel uovo 1o t, va mpokumntel og Aoyt
KO onueio. Oa mpérel kat o BF va €xel pia AoyIKA TIUA.

‘Evag oAU eUKOAOG OuVOUAOUOG YIa TIG KEVTPIKEG KALMATIOTIKEG UO-
vadeq eival otav 1o tg eivat 2-3°C YnAdtePa and N ueon Bepuokpa-
oia Tou vepou kat to BF = 0,1-0,2.

EPQTHZH: 310 napddetypa g napaypdgou 2-12 (oxhua 2-5) eEetacaue
duo emAoyeg ya ™ Bgon tou t: (a) otoug 10,5°C (B) cav daoknon
otoug 11,5°C. Motd ano Tig duo €MAOYEG wG TPOG T BEoN Tou t, Kpive-
TE OTL €ival n AoV KATAAANAN;

ANANTHZH: Onwg 6a darotwoare, 600 YnAdtepa dextouue To t, yia
TOV UTTOAOYLOMO TOU (POPTiou avaBEepuavong, TOoo HeyaAutepo Ba mpo-
KUYeL TO oTolxeio avabépuavong. Ondte ek MPWTNG OYewg paiveTal va
OUpPEPEL N AUoN We To tg otoug 10,5°C. Zuyxpovws OUwG, ONwg eima-
LE, Ba TIPETEL VA TIPOKUTITEL KAL Hia AOYLKY TIUA YlA TOV CUVTEAEOTN TO-
pakauyng, aAAwg n KM rou Ba rpodlaypagete Ba €xel SUOKOAIQ OTO
Va KATAOKEUAOTEL, I aKOUN UIopel Kat va unv kataokeudletal. Kal arnéd
TO oxnua (2-5), ue t; = 10,5°C mpokurtel BF = (3-4) / (3-1) = 15/47 =
0,32 mou eival pia MOAU peyAAn Tiun. AvtiBeta, Otav emAegeTe t, =
11,5°C, toTE MpokUmTel BF = 0,21 mou eival pia moAU Aoyikn Twr. Kata
OUVETIELQ, Ba TIPETIEL va MPOTIUNOETE To t, = 11,5°C, map’ 6Aov OTL Ta
otolxeia avabépuavong kat Yuéng Ba eival peyaAutepa kat n KM akpt-
Botepn.

‘Otav n Mapoxr ToU agpa LELWVETAL, TOTE UELWVETAL KAl 1 TaxUTNTA Tou
aépa OTO OTOLXEIO KAl 0 Aépag MAPAPEVEL TIEPLOCOTEPN WPA PECA C° auTo.
AnotéAeopa eivat 6Tt BeATiwveTal n T Tou BF (yivetal pikpdtepn). Avti-
OTPOYPQA, N au&non g MaPOoXNHC ToU agpa, odnyei oe avgnon tou BF.

Eriong, 6tav éxouue apuypavon, To VEPOG OTAYoVISiwY TIou dnuLoup-
yeital YUpw and To OTolXelo, BEATIOVEL ONUAVTIKA TNV evailayn Bepuotn-
Tag, ondte 0 BF AapBavel dlaPpopeTikeS TIEG. ‘'Oco ueyaAuTepn eival n a-
@UYpPAvOoM TIoU YiveTal, TOOO YEYAAWVEL N evaAAayr TnG BepudTnTog.
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2-14. XapakTnpioTIKES I1616TNTEG TOU OUVTEAEDTH BF'

O ouvteAeotng BF €xet dUO 1OI10TNTEG MOU ETUTPETTOUV TNV KATA MPOCEYYION EKTI-
unon ¢ anodoone Liac KM katw aro dlaQopeTIKEG OUVONKEG AciToupyiag. AUTEG
elvat:

(a) Otav dev urdpxel apuypavon Kal 0tav n rnapoxn Tou agpa dev UeTafBAarAsTal,
va gxetl Tyun n oroia eaptdral oxed0v UOVO ArTO TA KATAOKEUQOTIKA XAPAKTN-
PLOTIKA TOU OTolXEloU. Kal emeldn Ta XapakTnploTIka autd oev uetaBdilovral,
n Tn Tou BF, KAtw aro autég TI¢ ouVONKeG, ouuBaivel va sivat oxedov otabe-
pn. Q¢ ek TOUTOU, TO KABe OTOIXEIO EXEL TN XAPAKTNPLOTIKY 1O10TNTA, availoya
Kal e TOV TPOTIO KATAOKEUNG TOU, va MAPoUCIAdel CUYKEKPIUEVN TIU TOU OU-
vreAeotn BF otav dev uniapxel apuypavon Kat éev UeTaBAAAsTal n mapoxn Tou
agpa.

(B) Ot ouvBnkeg e£odou ToU agpa aro 1o oTolxEio, BoioKkovTal LUE OXETIKA IKAVOTTO!-
NTIKN TIPOOEYYLON, TIAVW O€ Lia KQUITUAR 1ou glval mapdAAnAn mpog tnv Kauru-
An kKopeouou.

2-15 H emiAoyn KAINATIOTIKQV UNXavnHAaTwv 6Acel TEXVIKHG HEAETNG?

Arotédeoua Twv OUO XAPAKTNPIOTIKWYV (OIOTNTWV TWV OTOIXEIWVY, TIG OMOIEG ava-
PpEPAUE OTNV MEONYOUUEVN TTapAypaPo, givat 0Tt av EEPOULE €0TW Kal €va onueio
AglToUpYIaG KAMoLoU OTOLXEIOU, va UTTOPOULIE va UTTOAOYIOOULE L€ Lia OXETIKA IKQ-
VOTTOINTIKY TTPOCEYYION TNV arodoon ToU OTOIXEIOU KATW arto AAAEG OUVBNKEG A&l-
Toupyiag. Auto uag erutpénel va ermAgéouue ta owotad unxaviuara Bacetl g te-
XVIKNG LUEAETNG TIOU EYIVE KATA TOV UMTOAOYIOUO TwV PopTiwv. O UTOAOYIOUOG Yive-
Tal ue ™ Bonbela Tou YUxXpOoUETPIKOU XApTn. Arapaitntn rmpolndbeon, ue ooa ua-
Baue uEXPL TWPQ, gival va unv EXouus aAiayn tne napoxng Tou agpa. Ag 1o douue
nwg vivetat ue Eva napadetyua.

1 H didaokalia kepadaiwv e mAdyta ypagn evariokeltal otnv Kpion tou OI0A0KOVTOG.

2 H rapdAeyn kamotou Kepalaiou Exel YiVel KUPIwG e KpLThpLo To BabBuod duokoAiag Tou yla
TOUG LABNTEG Kal dev Oonualvel OTL TO KEPAAQLO EXEL UIKPOTEPN onuacia arod 1a aAAa. Auto
EI0IKA TO KEPAAalo eival IMoAU xpnotuo.
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AUTO rou gival To NMAEOV ONuUAvTIKO OTnV rapouoa rnapdypeagpo
oev glval o TPAOroG urtoAoylouou TG arnodoons NG KAWATIOTI-
KNG povadag KAtw ard AAAEC ouvlnKkeg, KATL Mou (Owg va unv
xpelaotel mote va Kavete. Kuplweg a rpéret va Buuaote OTL n

(o)
A/

amédoon piag KAIHATIOTIKNG povadag &aprdral o eEalpeTIKG peydAo 6abuoé
amé 1o Paivousvo TnG apuypavong, onAadn amé TNV TIUR TOU OUVTEAEOTH
SHR.

H dyvola tou mapardvw odnyei o€ 1paylka Aabn kal o AEMTOUEPNG KAl KOTTa-
OTIKOG UTMTOAOYIOUOG TWV WUKTIKWV POoPTiwV KabioTatal KUPIOAEKTIKA AXPNOTOG.
la rmapadetyua avapEPouue OTL N EMAOYI TOMIKWY KAIUAQTIOTIKWY [LOVAOWYV OU-
Xva vivetal BAEmovTag UOVO TO OAIKO QOPTIO KAl EXOVTAG UTIOWN E0PAAUEVOUG
TOAKTIKOUG KAVOVEG OMwG: UEXPL OAIkO popTtio 2000 W Badouue Fan Coil 200
cfm (FCU-200), uéxpt 3000 W Balouus FCU-300, ugxpt 4000 W Badouus FCU-
400, ugxpt 6000 W Balouue FCU-600 kat uexpt 8000 W Balouus FCU-800.
Evag TETOLOG TPOMOG emmA0OYNG amoTeAel ueyaAo AdBog kat BETel oe axpnotia
TNV TEXVIKI UEAETN.

B
i MAPAAEIrMA

O KataokeuaoTn§ uiag KAWATIOTIKNG Lovadog Tnv orolia tnv ovouddet FCU-800, a-
VapEPEL OTOV KATAAOYO ToU OTL N MAPOXT agpa Tou unxaviuarog givat 400 L/s kat
Ol arodO0EIG TOU YIA EIOEPXOUEVO agpa 27C/50% civail q5/q,= 5370/7630 W. To ev
AOyw unxavnua rmpokeitTal va AEIToUPYNoEL OE Eva XWPO OTIOU Ol CUVONKEG TIDETIEL
va eival auotnpa eieyxoueveg 27°C/50% aAAa dev undpxel kaBoAou AavBdvov
@oprtio oto xwpo. Na BpebBouv:

o H véa artodoon Tou oToixeiou

o [l00eg TETOIEG LOVASEG Ba XPEIAOTOUV AV O XWPEOG TAPoUCIadel UEYIOTO
QopTio qg = q; = 45000 W.

D Kavovtag Toug WUXPOUETPIKOUG UITOAOYIOLOUG LUE TOV TPOTIO TIOU YVWpPI(ouuEe
Exouue TNV gubeia 1-2-3 tou oxnuarog (2-6). Tnv dladlkaocia cag TNV aprvouue
oav doknon. Aro 1o onueio 2, PEPVOUUE MTAPAAANAN KQUITUAN TIOOG TNV KQUITUAN
Kopeouou. a va 1o KAVouue auto, UETPAUE TO UNKOG 2-7 UE &va UMOJOEKAUETPO
Kal ueTd, aro dlapopa onueia tnG KauruAng KopeouUoU, pEPOULE TUNUara ioa ue
TO 2-7 Kal evWVouue Ta onueia ueta&u touq. MookUMTeL n KaUMUAn a-B, rmou givai n
MapAAAnAn LETATOMION TNG KAUMUANG KOPEOUOU KATa To Unkog 2-7. Kovra o’ au-
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Vv 6a Bpiokovrtal ol ouvlrnkeg €£06ou ToUu agpa yla oroladnrote AAAn Tiun Tou
SHR.

2TV MPOKEIUEVN MEPIMTWOoN Exouue UOvo aiobntd @optio (SHR=1), ondte n
Aettoupyia tn¢ povadag 6a akoAoubnoet tnv eubeia 1-4-5. H artodoon Ba eivai:

Gs=qy=w (h,-h,) = (400/0,866)(56 - 47,5) = 3926 W

Ondte Exouue 45000/3926 = 11,46. Oa xpelaotouv 12 LUOVASEG.

Ao 10 napanavw rnapddstyua avtAauBaveote nooco 1paylko Aabog Ba eixe yi-
VEL QV N EMIAOYN TwWV UNXAVNUATWY yIvOTaV L€ TOV TPAKTIKO KAvova rou avapEpa-
ue, doniadn ot ugxpt 8000 W Badouue gva FCU-800. O texvikdg Ba torobsTouoe
Uovo €En uovadeg (45000/8=5,625) n dwdeka UIKPOTEPEG Kat Ba ixe ekTebei ave-
rmavopbwra.

2€ TETOIEG TEPITTWOELG Ba MPEMEL va {NTATE TOV TUMO KAl TOV KATAOKEUAoTH
TWV KAIUATIOTIKWV Lovadwv. Kat autd eretdn 1a KAIUATIOTIKA unxavnuara tou ka-
Bs KQTAOKEUAOTN, AKOUN Kal av €xouv Tnv idla ovouaoia €xouv dlapOPETIKESG arlo-
oooelg. Ot UeAETNTEG, eneldn TO yvwpilouv auto MOAU KaAQ, kKata kavova avape-
POUV EVOEIKTIKO TUIO, OnAadn Tov TUMO £VOG Tuxaiou kataokeuaoTr). O TEXVIKOG
OuwG Tou Ba Tou 6068¢i n UEAETN yia uAortoinon, Ba mpéret va arnotabel oTov rnpay-
HATIKO KATAoKeUaoTr), UE TIGC amodOOoeI§ TNG HEAETNG Kal va {NTnoel arnd autov
TOUG TUMOUG TWV UNXavnudtwy rou 6a TornobsTnosl.

AZKHZH: Bpeite roon niepiriou Ba gival n arrodoon g rnaparnavw povadag, otav
Ba Aettoupynoet oTiG €£NG oUVONKeG:

o e uyouetpo 1500 m (srieidn dev EXETE TOV QVTIOTOLXO WUXPOUETPIKO XAPTH,
va QVaQEPETE [UIOVO TO OKETTIKO).

o Otav n Bepuokpaocia etoodou Tou agpa eivat 30°C/60% kat SHR = 0,55.

YIOAEI=H: Arid tnv eubeia 1-4-5 uropeite va Bpeite tnv tiun tou BF yia Enpd Aet-
Toupyia. Autn n tiun elvat otabepn (epooov dev Exoulle aAAayn TnG rapoxng Tou
agpa) kat Ba oag Bonbroet va Bpeite ™ 6€on TG MAPAAANANG KauUMUANG wg rmpog
TN KQUITUAN KOPEOUOU, Orwe gival n KaUriuAn a-B oto oxnua (2-5).

YrievBuuiouue o1t n uEBodog autn eival MPOoOEYYIOTIKT], AAAd N MPOCEYY!-
on glval (KavoriomTIKY Yla TIG OUVNBEIG TTPAKTIKEG EQAPLOYEG. Agv Uroka-
6l0Ta OUWG TOV UITOAOYIOUO TToU KAVeL Evag kataokeuaotng KM kat yi’ au-
TO, OTav Xpelaleote KaAUTEPN akpifela, 6a MpEmetl va pwiroeTe TOV KATa-
okeuaotn TG KM.

H xpnowotnta tn¢ uebodou ouvioTaral oTnv rnepImTwon rnou, ornweg ouxva ouu-
Baiver otnv pdén, Exete va OoUAEYeTe ue uia KM tng oroiag o KataokeuaoTtng
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¢ eival ayvwoTog, N Oev urdpxel ria, n Oev givat EUKOAO va €pBeTe o€ eragn Ua-
(il TOU KATL. 2& TETOIEG TIEPITTWOELG UMTOPEITE VA EKTIUNOETE TNV ANOO00TN KATW Arto
AAAeg ouvlnkeg Agttoupyiag ue tn Bonbela Tou YUXPOUETOIKOU XAPTn.

2-16 H Aeitoupyia KAINQTIOTIKIIG HOVASAG UE ASPA AVAKUKAopopiag

2TOV KEVTPIKO KALLATIONO, £vag ouvhneng Tporog Asttoupyiag eival va a-
vappoPoUlE agpa ard Tov XmPo Kal éva PUEPOoG autou Tou agpa va To a-
roppirttoupe. H urtdAoLrn moooTnTa Tou aépa, TIou ovoualeTal agpag ava-
KUKAO®OpIag, avaulyvueTtal ue vord aépa rou TpaBaue aneubeiag and 1o
eEwTePIKO TIEPIBAANOV. O a€pag ToU TIPOKUTTTEL A0 AUTA TNV avauelEn a-
TIOOTEAAETAL OTO OTOLXEIO TNG KM, YUXETAL KAl UETA ATIOOTEAAETAL OTO
XWpPO.

Tn dwadikacia auTtnVv KAWATIONOU T BAETOUME TIAPACTATIKA OTO OXNHa
(2-7). 'Ooov apopa Tov araltoupevo €EOMALOUS KAl TOV TPOTIO TIOU UAOTIOL-
eital otnv npdé&n, 6a Ta doupe ot eMOUEVO KePAAalo. Edw Ba meploploTou-
L€ OTO va TNV aroTUNIWOOUNE OTOV YUXPOUETPLKO XAPTN.

KAIMATIZOMENOZ XQPOX

Anayouevog Mpooayouevog agpag

agpag (aépag pigng)
.4 A
! [
I i
I i
Anoppl’m'(')usvoq | I KAIMATIZTIKH
agpag | ! MONAAA
| |
- — ¢t — b ettt — s — o ? |
[ i
I i
A i
@ ——r——e— e — e — _._._.;' '.:._._. ——— z . E )\)\ ,
} ; Tolxeio EvaAayng
R -
Mpooayopevog | KBTI HENS BEpUOTNTAC
aépag

IxAua 2.7 Zxnuatikn didraén tne Asitoupyiag KM ue agpa avakukAogopiag
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i NMAPAAEITMA

O KAATICLOPEVOG XWPOG EXEL ouvBnkeg 27°C/50% (onueio 1) kat o eEwTe-
PIKOG Xwpog 35°C/45% (onueio 2). O agpag mou ArooTEAAETAL OTO OTOL-
xeio g KM (onueio 3), mpoépxetal anod tnv avapelgn 1500 L/s vwrou aé-
pa kat 3000 L/s a¢pa avakukAopopiag. O xwpog mapouctalel goptia
gg/ay= 78.500/120.800 W. To vepd mou elo€pXeTal OTO OTOIXEIO £XEL BeP-
HoKpaoia elc6dou / €€6dou = 7/12°C. Na amnoturnwbouv ol aAAAYEG OTOV
WYUXPOUETPLIKO XAPTN Kal va Ppebouv:

e Av gival n KM Kataokeudolun KAtw and auTeg TIG CUVONKEG, XwpPig
va anatteitat otolxeio avabeppavong.

e Av gival KATAOKEUAOLIUN, va UTTIOAOYLOTOUV Ol CUVBNKEG TOU £E€PX0O-
Hevou agpa arod to otouxeio Tng KM. Emiong va urnoAoyloTei n apo-
X1) TOU aépa oTnv £€£000 TOU OTOLXEIOU KABWG Kal N TIU) TOU CUVTE-
Aeotn BF.

D Bpiokoupe ta onueia 1 kat 2 otov YUXPOHETPIKO XAPTN. AlaBACOUlE v,
= 0,866 kat v, = 0,895. Onote w, = 3000 / 0,866 = 3464 g/s kat w, = 1500 /
0,895 = 1676 g/s. Apa w, = 3464 + 1676 = 5140 g/s. H 8¢on Tou onueiou 3
Bpioketal pe Tov idlo0 akplBWG TPSTIO TIoU Ba BPLOKOTAV TO KEVTPO BAPOUg
NG eubeiag 1-2, 6tav ota onueia 1 kat 2 urnpxav paleg 3464 kat 1676 g.
AnAadn:

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

MeTpdpe 10 UNKog (1-2) pe €va uTodeKANETPO Kal Bpiokoupe TO (1-
2)=22mm. To (1-3) ico pe 0,326 x (1-2) = 0,326 x 22 = 7,2 mm = 7,0 mm.
ETol mpoodiopiCoupe 1o onpeio 3. To onueio 3 €xel hy = 61,5 kd/kg. H ou-
véxela eival yvwotn. O ocuvteAeotg SHR = 78.500 / 120.800 = 0,65, oré-
Te Xapaooouue v eubeia 3-4 kal Bpiokoupe OTL 10 t, = 12 °C dnAadn Ka-
Ta 2,5°C peyaAutepo ard Tn HéEon Bepuokpacia Tou vepou, Tou eival
(7+12)/2 = 9,5°C. ‘Apa, oTolxeio avabepuavong Tou agpa dev anatteital. E-
niong EXoupe:

gy = 120.800 = 5140 (61,5 - h;) = h; = 38 kd/kg

Bdaoel Tou hy mpoodlopiGoupe To onueio S Tou e&gpxouevou agpa. Exel
ouvbnkeg 14,5°C/90% kat v; = 0,827. H mapoxr| Tou agpa, yla Tov UroAoyL-
OMO TwV agpaywywv, eivat: 5140 x 0,827 = 4250 L/s. O cuvteAeotg BF
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Zxnua 2.8 H Aettoupyia KM ue avakukAopopia tou agpa
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prtopei va Bpebei ypadtkd 1) UTOAOYLOTIKA. Exoupe:
BF =(t;-t)/(t;-t) =(14,5-12)/(29,0- 12) =
BF = 0,147 (AOYIKN TIun)

Me ta napandvw otolxeia, n KM eival kataokeudoiun.

2.17 H Asiroupyia KAIuaTtioTiK¢ povaoag yia mapaywyn mpoKAIuari-
ONEVOU aépa

©a douue €va akoOun mapadelypa arnotTunwong g Asttoupyiag KM otov
PUXPOMETPIKO XApTn. MpdKkeltal yia Tnv TEPIMTTWwon Tou OTEAVOUUE OTO
XWPO TIPOKAMATIONEVO agpa. H Aettoupyia ouvortTika €xel wg €&ng: Ta
WUKTIKA popTia Ta avaAauBAvouV TOTIKEG KAWUATIOTIKEG HOVAdEG TIoU E&i-
val JEoA O0TO XWPOo. OUWG 0 XWPOog £XEL avAYKN Kal ard avaveéwon Tou ag-
pa. [Na va un otéAvoupue areudbeiag 1o (e0TO agpa OTO XWPO, TOV TIPOKAL-
patiCoupe, dNAAdA Tov PEPVOULE OE [ia Bepuokpaoia mepimou 6on Kat n
BepuoKpacia Tou KALATILOUEVOU XWPOU 1 Kal Alyo UIKkpoTEPN.

Ma va mapdayoupe agpa He Kanwg uPnAn Bepuokpacia, émnwg m.x. 23°C,
O EUKOAOTEPOG TPOTIOG €ival €va PEPOG TOU aépa, HECA OTNV KALUATIOTLIKY
Hovada, va TIapakApPeLl TO OTOLXEIO TNG. AUTO TIAPACTATIKA Ppaivetal OTO
oxAua (2-9). Tn Aettoupyia autr, 6cov apopd Tov eEOTALONO, Ba Tn douue
O’ endpevo Ke@aAalo. Edw Ba tn doupe névo arod TAEUPAS YUXPOUETPL-
KWV UTIOAOYLIOU®V.

Aépag < Taurep
l'[Clp(’quu_LlJlE
_ ; —
_._Boayevd i/ p—— . Tporhpariopevos
agpa Y ) i agpag
Aépact— > -~ Aépac
nou YuxeTal MiENG
\ 21ouxelo evaAAayng
BepuoTNTag
KAIMATIZTIKH
MONAAA

Zxnua 2.9 >xnuartikn oidraén e Asttoupyiag KM yia ripokAuatiougvo agpa
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2HMEIQZH

O1 AelToupyieg mou Teplypa@ovTal ¢’ AuTr Kal oTtnv mponyoupevn mapd-
YPQ®O, deV ETUAEXTNKAV TUXAid. ATTOTEAOUV TIG OUO BACIKEG peBddoug G-
VW OTIG or1oieg BaocifovTal Ta CUCTAUATA KEVTPLIKOU KALUATIOUOU.

¥
E"

i
i NAPAAEIrMA

‘Eotw OTL, 0TO TapAdelyua NG TIPONYOUEVNG TTapaypadou, BEAOUUE O aé-
pag TIOU TIPOCAYETAL OTO XWEO va gival TIPOKALLATIOUEVOG, O BEPUOKPA-
oia 23°C. Na Bpebei n apoxn Tou agpa Tou Ba TIPETIEL VA TIAPAKAUTITEL TO
oTolxeio g KM kaBwg kat n Tiun tou cuvteAeoTr) BF g KM.

D H eniAuon Baoikd eival n idla Pe g mponyouuevng rapaypdgou. To
emBuunTd onueio €E€6dou Tou aépa eivar 1o “6”. O aépag oto onueio 6
TpoEpXeTaL ard Tnv avauelgn Tou aépa rou eEEpxetal arnd TO OTOLXEIO Kal
eival otnv Kataotaon 5, ye tTov agpa WiEng mou eival otnv katdotaon 3.
Metpaue ta Tunuata (5-6) kat (5-3) pe eva urodekauetpo. O agpag mou
TIAPAKAUTITEL TO OTOLXEIO TIPOKUTTITEL:

[(5-6):(5-3)] x 5140 = (24/41) x 5140 = 3000 g/s
Apou o agpag e&épxetal and tnv KM otnv katdotaon 6, o cuvteAe-
0TNG nmapakauPng tng KM, Ba eivat:
BF =(t;-t)) / (t;- t)) = (23 -12) /(29,0 - 12) = BF = 0,647
H rapandvw TeXVIKN €ival 0 EUKOAOGTEPOG TPOTIOG YIA VA €XOUNE HEYA-
AOUG OUVTEAEOTEG TapAkauyng, onAadn unAéc Bepuokpaoieg €EO6dou

Tou agpa arod v KM Kat ouyxpovwg va €xoupe Tn duvatoétnta pubuiong
NG TG Tou BF, pe tnv aAAayn tng B€0nG TOU PUBULOTIKOU TAUTIEP.
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EVO agpa

KM yia ripokAiuatiou

pua 2-10 H Asttoupyia

2xn
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2.18 H @spuavon kai n Uypavon Tou aspa

270 oxnua (2-11) BAEmoupe Tn dladikacia g B€puavong. MNpdkettal yia To
avTioToLXo OXNUa pe To (2-3) otnv WUgn. Eotw 61t £xoupe Q = 1000 L/s a-
£pa TeplBAAAOVTOG He ouvlnkeg 5°C/50% (onueio 1) kat BEAoupe va Ttov
Bepudvoupe OTIG OuvBnkeg Tou Xwpou Tou eival 20°C (onueio 2). Exouue
v, = 0,791, ondte n napoxn nacag eivat 1000 /0,791 = 1264 g/s. Emiong h,
= 12 kJ/kg kat h, = 27 kJ/kg. H petaBoAr) 1-2 ovouddetal Bépuavon pe
oTabepn| uypacia. OnoTe n anattouuevn BepudTNTA, Yia TNV eV AOYWw BEP-
pavon pe otabepn uypacia sivat:

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

2uxva oev yivetal tinote neplocodTEPO OTN BEPUavon. MNapatnpouue 6-
MG OTO oXnua (2-11) 0TL n OXETIKNA uypacia neptel o ¢ = 18%, dnAadn
Ba éxoupe pia OAU Enpry atpuéopalpa. Na va avTIHeETWTIoTEL auTo Ba Tpé-
TEL va TIPooBECOUE UYpaoia woTe va PTACOUUE O Ui TIUA OXETIKNG U-
yYpaoiag repirou 40% (onueio 3 pe ouvlnkeg 20°C/40%). H petaBoAn 2 -3
ovopagetal Uypavon pe otabepr) Beppokpacia. To h, = 33 kJ/kg, onote é-
XOUUE:

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

AvTi va akoAouBriooupe tn dadpopr) 1 -2 Kat Yetd 2 - 3, Urnopoupe va
akoAouBnooupe areubeiag T dtadpopur 1- 3. To 0AIkO popTio Ba eival g;
= Qg + g, = 18960 + 7584 = 26544 kJ/kg. Mrnopoue va To UTIOAOYIOOUHE
Kal areubeiag wg €&NG:

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

21n B6€puavon pe Uypavor, Orwe avapEPOUUE Kal TIAPAKATw, N dladika-
oia eivat dlapopeTikn and autr mou Aaupavel xwpa otnv Yuén pe apu-
Ypavorn. ZUyKekpluéva otnv YPuén, ta duo gawvépeva Aaupavouv xwpa
ouYXpPOVWG. AvtiBeta oTn B€puavon, 0 agpag MPwTa BepuaiveTal Kal Peta
uypaivetal og dUO dlapopeTikA TeAeinwg aveEaptnTta peta&u toug oTddla.
H petafoAn 2 - 3, €10l 6mnwg tn BAEMOUUE OTO OXNMa 2-11, loxuel Povo 6-
Tav divoupe £TOIO ATUd (av Kal TIAAL urtdpxel Wia uKpen arokALon, Omweg
Ba doupe MAPAKATW, TIOU OUWG KIOoPEl va ayvonBei).

‘Otav €xoupe Uypavon Pe Pekaouod vepou TIOU aTUOTIoLETAL ArTopPPOPW-
vTag BeppodtnTa arod Tov aépa Tou XWEOoU, TOTE n BepUoKpacia Tou Xwpou
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MEPTEL TNV TEPIMTWON AUTH, N TIO0OTNTA BEPUOTNTAG TIOU EICEPXETAL OTO
XWPOo, av dev UTHPXE O Uypavtneag, Ba ftav oe B€on va Bepudvel To Xw-
PO WEXPL TOU onueiou 4, omou hy = h,, ONwG ¢aivetal oto oxnua 2-11. Ot
ouvBnkeg oTo onueio 4 eival 28°C/12%. Eneldn 6pwg Yekaletal 1o vepod, 1
e€aTuion Tou 0dnyel TIG OUVONKEG TOU XWPOU OTO €MmBuunTtod onueio 3
(20°C/40%).

2.19 H Aciroupyia KAiuatiotikri¢ Movadag yia 6épuavon
ka1 oypavon?

H Bewpnon ¢ Uypavong Le Yekaouo mou Eylve OTNV MEOoNYoULEVN ITapAypaQo,
elval oAU arAouoTteuugvn. 2tnv rnpaén, n Uypavon Ue Yekaouo yiveral ouvnbwe
UEDQA O KEVTPIKN KAIUATIOTIKN ovada. O agpag rnpoodyeral 0To XWEOo UETA TNV U-
ypavon tou, ue Bepuokpacia nepirou 40°C. H nAnpng dtadikaoia eKTEAEoNG Yu-
XPOUETPIKWV UMTOAOYIOUWYV, OTav n €EATUION TOU vEPOU AauBavel xwpa Ueoa oto
peuua Tou agpa, eival Kanweg repimAokn kai dsv Ba avarruxBei. Yrdpxel ouws n
TIOAU arAn evaAAQkTIky AUOT), va OUVUTTIOAOYIOOULE TO QOPTIO yla TNV atuoroinon
TOU VePOU UETQ OTIG BEPUIKEG AMWAEIEG. AV 1) TIapoxN Tou uypavtrpa givat w, (o
9/s), TOTE TO POPTIO q, MoU aratTeiTal yia v aruonoinon tou, o W, eivat:

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

O ouvteAeotng 2500 dev eival Tinmote aAAo arno ™ AavBdvouoa Bepudtnta a-
TuorI0iNoNG TOU vePOoU rou gival riepirtou 2500 kJ/kg.

Katd ta Aowd, n ektéAeon urnoAoyiouwyv yia 1 Asitoupyia piag KM oe ouven-
Keg Bepavong oev Exel 0oBapsEs dlapopss aro ™ Aettoupyia yia Yuén. Ot urtoAo-
YIOTIKEG OladIKAOIEG elval QPKETA OUOLEG UE TN OlaPopd OTL EKTEAoUvTAL TIPOG THV
avTiBeTn kateuBuvon. AvTi yia apuypavon Tou agpa, otn BEpuavon EXoule Uypav-
on (n evoexouévwes Kat tirnote). Eite duwg Exouue Uypavon Tou agpa, eite oxL, n
Agttoupyia tou ortoixeiou otn Bspuavon eivat Enpd. H rmpoobnkn ¢ uypaociag
oTov agpa yivetal ueta tnv £€£060 ToU agpa ano 1o oTolxelo. AUTO arAoriolel ka-
WG TOUG UTTOAOYIOLOUG.

H arotunwon oTtov WUXPOUETPIKO XAPTn Olagoporioleital onuavTika, eneidn
omnv KM n t, (Bepuokpaocia evepyou em@aveiag) dev BoiokeTal mavw otny Kaurnu-
An Kopeouou. AvTti autng xouue uia pueon Bepuokpaoia tng enlpaveiag Tou oTol-
Xelou, rou gival ouvnbwe 3-15°C LIKpoTEPN aro ) UEon Bepuokpaocia Tou vepod.

3 H didaokalAia kepadaiwv ue MAQyla ypaen evarokeltal 0TnVv Kpion Tou 0l0A0KOVTOG
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Ereidn o YuxpoUETPIKOG XAPTNG TIoU EXETE TeplopileTal uExpL Toug 50°C, 1o
onueio rmou avtTimpoowrievel Tn UEon BeploKpaoia Tou vepoU KaBwe kat ) Beplo-
Kpaoia NG evepyou erpaveiag Tou oTolxeiou, Urmopel va BpioKeTal EKTOG YUXPOo-
HETPIKOU XapTn. AUTO OuUwe Sev gival MpoBAnuQa, erewdn yla Toug UMTOAOYIOUOUG
urmopoUuEe va xpnotuorioijoouue v oxeon (2-1) tou ouvreAeotn BF (BA. rapa-
ypapo 2-13). 2Tnv MpoKeweVn nepintwon, enedn t, > t, > t,, eivat Aoyikotepo va
T1 XPNOIUOTIOIOULE UTIO TN LoPPN):

Z‘s B Z‘2

BF=v—% (2-5)
S 1

AvrioToixa (oxuouyv ot oxEoelg (2-2) kat (2-3):
9pr = BF - qmax (2'6)
a= (1_BF) ) qmax (2'7)

Orou t, kat t, eivat ot Bepuokpacies e10660U Kat €650V ToU agpa amno 1o oTol-
xelo e KM. 2nuaoia gxet n tiun e €£0dou Tou agpa va BpiokeTal Leoa otnyv re-
PLOXT) TOU WUXPOUETPIKOU XAPTn, Mpdyua rmou oxedov rnavrote ouuPaivel. Av Tu-
XOV ouuBel Kat n t, BoloKeTal EKTOG YUXPOUETPIKOU XAPTN, TOTE 8a MPEMEL va Xon)-
OlUOTTIOINCOUNE KATIOIOV AAAO WUXPOUETPIKO XAPTN TOU va KAAUMTEL UEYAAUTEPN
rieploxn Bepuokpactwy, onwe givai o No 3 ne¢ ASHRAE rou kaAurtet tnv nieploxn
10-120°C.

ZHMEIQZH

Otav gxouue MOAU xaunA&g Bepluokpaoieq Tou agpa, Tote PBAEMOUUE OTL N evBaA-
rma MEQPTEL EKTOC TNG KAlUQkag Tou WUXPOUETPIKOU xaptn. [1.x. av &xouue
2°C/35%, Ba douue ott dev uropouue va oaBacouus v Tiun tou h. Ouwg, oto
ouotnua Sl dev urapxet TEToLo MPOLANUQA EMELON TO Cp TOU ATUOOPAIPIKOU AEpa &i-
val 1 kJ/kg. Auto onuaivel .. 01t n eubcia rou avtiotolxei o h = 20 kJ/kg (Bpeite
TNV OTOV WUXPOUETPIKO XAPTn) TEUVEL TNV opilovTia kAiuaka tou tdb oto onueio
20°C. AvrtioTtoixa, yla To onueio 2°C/35% n napdAAnAn suBeia ue uia orroladnmorte
eubeia otabeprnic evBaAriag, TEuvel v kAipaka tou t, oto onueio 6°C. Apa n ev-
BaArmia Tou onueiou 2°C/35% cival 6 kJ/kg.

To oroixeio KM tpogodoteital ue vepd Bepuokpaciac 60/50°C (eioodog vepou
60°C, £§0606 50°C). Aexreite ot n Bgpuokpaoia t; eivat katd 10°C xaunAotepn a-

MAPAAEITMA
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1o m uéon Bepuokpacia Tou vepou. O OUVTEAEOTNG MAPAKAUYnG Tou oTolxeiou i-
oetal ott eivat 0,2. H ev Aoyw KM ripoopilstatl yia tn BEpuavon evog KTipiou, Orrou
n Bepuokpaocia Twv eoWTEPIKWV XWpwV rpoBAsnetal 20°C/35% (onueio 1) evaw n e-
Aaxiotn Bepuokpacia Tou eEwtepikou neplBdAiovtog gival 5°C/40% (onueio 2). O
agpag tpopodooiag NG KM Ba eival 75% agpag avakukAopopiag kat 25% vwrog
agpac. Ot BepUIKEG QMWAELIEG TOU KTIpIOU, KATW artd QUTEG TIG OUVONKEG, UTTOAOYiI-
otnkav oe 130000 W (poprtio Bspuavong). Ot avaykeg agpIiOUoU TwV XWPWV avep-
xovtat og 1200 L/s. Na eupeBouv:

a) H araitoduevn mapoxrn Tou uypavtipa kat n empBapuvon Tou oTolxelou BEp-
uavong oe gopTtio. [1oon Ba npéret va givat n 1IoxUG Tou otoixeiou TG KM;

B) H araitouuevn rmapoxn tou agpa tg KM.

y) Ertapkei 0 vwriog agpag yia ti¢ avaykes asplouou Twv Xxwpwv; Av 0 agpag
TIOOKUITTEL QVETTAPKNG, 1 QV €ival IMOAU TMePLOOOTEPOG aro 000G xpelaletal, Ti
Ba ripoteivarte va yivel;

0) Av xaAaoel Eapvika o uypavtnpag (1 av dev TornoBeTnBei uypavtipag), rot-
£¢ Ba eival ol oUVONKEG ToU XWPOoU, AEXTEITE OTI N EOWTEPIKN TIApPAYwWYH U-
ypaociag aro AAAeq nnyeg eivat tTeAgiwg aonuavn.

AIANTHZH

a) H emiAuon gaivetar oto oxnua 2-12. [a v avavéwon Tou agpa Tou Xw-
pou, arnartouvrar 1200 L/s e v, = 0,837 m3/kg, dnAadn napoxn ualag¢ w = 1200 /
0,837 = 1434 g/s. O agpag autog aro v karaoraon 2, ue W, = 2,1 g/kg ripenet va
pbaoet oty karaotaon 1, ue W, = 5 g/kg. Apa n napoxrn tou uypavtrpa givat w,, =
1434 x (0,005 - 0,0021) = 4,16 g/s. Baoe! tng oxeong (2-4) €xouue:

q, =4,16 x 2500 = 10400 W =~ 10000 W.
Ondte n 1oXUG Tou oTolxeiou Ba npénet va givat:

q = 130000 + 10000 = 140000 W
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Zxn
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YrievBuuidouue OTL av BEAouue TNV rapoxn Tou uvypavinpa o€ kg/h rmoAAarnia-
oladouue pe 10 3,6, (MPOKUITTEL OTI 1) MAPOXT TOU Uypavtnpa 6a rp&enesl va givat re-
pirou 15 kg/h).

B) Aro Tov YUxXpOUETPIKO XAPTn, Bpiokouue OTL ol OUVBNKEG Tou agpa Wiéng,
riptv 1o otoixeio (onueio 3), eivat 15°C/38%. H ugon Bepuokpaoia Tou vepou eivat
(60+50)/2 = 55°C. Orote 1 Beppokpaocia G evepyou empaveiag givat t, = 55 - 10
=45°C. H Tiun autn, CUUMTWUATIKA, TIEQTEL HEOQA OTNV TMEPLOXT) TOU WUXPOUETOIKOU
Xaptn Kat givat oro onueio 5. To onueio 4, arr’ orou €€pxetTal 0 agpag aro 10
orolxeio, npokuntel ard Tov BF = 0,2 kai eivat 39°C. H tiun autn, av n t; nrav &-
KTOG WUXPOUETPIKOU XAPTN, 6a Urmopouce va MpoKUYEL kKat artd TNV aQvaAUTIKT) OxéE-
on tou BF, w¢ g€ng:

to—t, 45-t,

BF = =
tg—t, 45-15

=020t,=39°C

Onwg einaue mponyouuevws, 8a uag apKouoe Kai ovo n t, va BpiokeTal eViog
TOU YUXPOLETPIKOU XQPTN YIA VA TMPOXWPTNOCOUUE OTOUG UTTOAOYIOUOUG LAG.

H eubcia 3-4-5 eival opilovtia neldn rmpokeltal yia Bpuavon Xwplc ueTtaBoAn
m¢ vypaoiag (onwg eiraue, n Uypavon yivetalr yetda e £€odo Tou agpa aro 1o
OTOIXE(0). AMO TOV YWUXPOUETPIKO XapTn Boiokouue h, = 50,5 kJ/kg kat hy = 27 kJ/kg.
YrioAovyioaue o1t q = 140000 W, ortote n riapoxn Halag Tou agpa w rMooKUITEL:

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

H anaitoupevn mapoxn agpa eivar otnv karaoraon 3, Mou NMapouctagel v, =
0,824. Orote Q = 5957 x 0,824 = 4909 L/s.

y) O oykog Tou agpa, otav nepléAbet otnv kartdoraon 1, 8a ivat 5957 x 0,837
=4986 L/s. O vwriog agpag Ba sivat 0,25 x 4986 = 1247 L/s. To mooco auto eivat ro-
AU KovTa OTI¢ arnaltnoelg eEAsplooU TWV XWPWV TTou urtoAoyiotnkav oe 1200 L/s.
Av n dlapopd nrTav UeydAn, eite rMpog 1a enavw &ite npog 1a kAtw, a Enpere va
aAAdéouue Tnv avaloyia vwriou agpa / agpa avakukAopopiag kat va eravaiaBou-
ue TNV urtoAoyloTikn dladikaoia.

0) Av dev urdpxel uypavtnpag, oUTe EOWTEPIKEG TMNYEG UYPAOIag OTO XWPEO,
TOTE N Uypaoia Ba otabeporioinbel otnv vypaoia tou eEwtepikou xwpou (W = 2,1
g/kg). Ot uetaBoAgg Ba Bpiokovral mavw OTnV SIAKEKOUUEVN €UBEIQ TOU OXNUATOG
2-12 kat avti yia ta onueia 1, 3, 4, 5 6a Exouue ta 1, 3, 4°, 5°. O1 oUVBNKEG TOU XW-
pou Ba eivat oto onueio 1°, d6nAadn 20°C/15%. Oa Exouue wG ek TOUTOU ia oAU
&npn atuoopaipa e vypaoia UoAG 15%.

TEAog Ba rperel va avapepoule OTL 0Tav Yivetal Uypavon (Ba douue gva ma-
pAdelyua nmapakatw), o atuog rou rnpooTtibetal 1 To vepd rmou Yekagetal, Urnopei
va CUVEIOPEPEL I va apalpel BepudTnTa OTO PEUUA TOU AgPA.
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Emneidn, onwe eirnaue, TI¢ UEYAAEG KAWAQTIOTIKEG UOVADEG, N IMPOOBNKN NG U-
ypaoiag yivetal ouvnbwe e Yekaouo Tou rpayuatoroleital Queows UETA TO OTOL-
xeio. To vepo mou Yekdaletal, dlapoporolEl KAMWSG TNV WUXPOUETPIKN) KATAOTAON
ToU agpa rou g&gpxetal arto tnv KM. Av BEAouue va Bpouue TNV Kataotaon Tou
e&epxouevou agpa ard v KM, rou eival to onuegio 6, evepyouue weg €Eng: H ra-
pOXN] TOU UypavTtrea uroAoyiotnke w, = 4,16 g/s kat n napoxn Kagag Tou agpa oe
w = 5957 g/s. H oxetik uypaoia W, = 4,3 g/kg. Onote: w, =w x (W, - W,) = 4,16 =
5957 x (W6 - 0,0043) = W, = 0,005 = 5 g/kg. Eneidn h, = h,, ano tov YuxpoueToI-
KO XApTn gUukoAa rpoodlopifouue To onueio 6. H uetaBoAn BAgrouue o1t dev gival
onuavtikn. O agpag 8a mpoodyetal oToug XwPoug e ouvenkes 37,3°C/13%.

2.20 H uypavon evog xwpou

H TeXVIKY yla TNV eKTEAEON UTIOAOYL- Nivakag 2-3: EvOaAmia kope-
oMWV BaociCetal oto AOyo Ah/AW (uo- GMEVOU VEPOU Kal aTpou
vadeq kJ/g), otov oroio eixape ava-

q, 9 , XAl , T Nepo ATHOG
@epbei omv mapaypago 2-9. Auto (°C) (kd/kg) | (kJ/kg)
TIOU ETUMAEOV XPELAdeTaL va YVWPILou- 10 42 2519
[e oTnv Uypavon, ival n evBaAria hw 20 84 5537
TOU vepou 1 T,OU uépaworu, nou’aosp- 30 126 5556
XtSTCll otov xwp'o. Ot TIHEGQ QUTEG [,JCIQ 20 168 —
dlvovtal atov rivaka (2-3). Av Q eival

. . . 50 209 2591
TO OO0 NG BepudTNTAG TIOU EL0EPXE-
. , . . 60 251 2809
TAL O€ €va XWPOo, HECA OE €vVa CUYKE-
KPLLEVO XPOVIKO OlAoTnUa KAl mw n 70 293 2626
moocoTNTA TOU vePOoU 1 aTuou ToU El- 80 335 2643
O£pXETAL OTO XWPO, MEOA OTO (dlo 90 377 2659
XPOVIKO BlA0TNUa, TOTE 1 oXEon Tou 100 419 2675
Olémel To Adyo Ah/AW eivat: 110 2691
h Q+m [h
A =—W W oe kd/g (2-7)
AW m,

AUTO 10U Ba TPETEL va TIPOCEEETE OTAV XPNOLUOTIOLEITE TNV TIAPATIAVW OXE-
on eivat ot povadeq. To TeAlkd anoTéAeopa eival oe kJ/g. IN'a va pnv unapxet
nepinmtwon AdBoug, oag divoupe Eva Mapddetyua UrtoAoylopou Tou Ah/AW.
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Em"‘ @
i NMAPAAEITMA

2 éva Xwpo Bepuokpaciag 30°C €xouue Bepuikd poptio g = 10.000 W kat
ETUMAEOV €XOULE amd TOUG avBpmTIoUG ToU BpioKovTtal 0TO XWPOo Tapayo-
pevn uypaoia ion pe 2 g/s/3=0,002 kg/s. Na Bpebei 0 Adoyog Ah/AW.

[] Egpooov €xouue g = 10.000 W, 16TE O XPOVIKO dlacTtnua 1 s elo€pxe-
Tal 0To XWPo BepuotTa Q = 10.000 J = 10 kd. O udpaTudS Ot BepUoKpa-
oia 30°C napouatadel h, = 2556 kd/kg. Omnote and m oxéon (2-7) KataAn-
YOUUE:

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

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

Aev Ba emekTaBOUNE OE TIEPAITEPW UTIOAOYLOMOUG, EMELON TIPOKELTAL YA
Mia TiepimAokn kal dUoKoAn dladikacia Tou eKTOG Twv AAAWY, OTNV TIPAEN
eAAXLOTA XpnoloroLeital.

H mA€ov Xprolun Kal cuyXpovwg UKOAN e@apuoyr TG peBodou eival
yla TNV €rmAoyn Tou KaTAAANAoOU uypavtipea evog Xwpou. Oa doule Twg
yivetal o uTIoAOYIOHOG HE €va TTIOAU arAd TiapAadelyua.

B

‘Eotw OTL 0g Bepuavouevo xwpo otoug 20°C PeTprioaTe OXETIKN uypacia
20% (onpeio 1). O xwpog autég agpidetal Ye €va anid e§asplotnpa napo-
XNQ 200 L/s rou amoppintel agpa oto meplBaAAov. Zag {ntave va torobe-
TACETE UYPAVTHPA Yla va aveBAceTe TNV Uypacia, €TOL WOTE O XWPOG va
exel ¢ = 50%. Na Bpeite TNV Mapoxr Tou uypavthipa av autog rmapdyel a-
TG 110°C. lMowa Ba eival n véa Bepuokpacia Tou Xwpou; Mropeite va dw-
oeTe TO (010 KAAA Auon, av avti yia atuod Pekalete vepd 80°C;

NMAPAAEITMA

D Amo tov mivaka Bpiokoupe OTL €xoupe h,, = 2691 kJ/kg = 2,691 kJ/g. E-
Teldn Oev €Xoupe AAAA eMMAEOV POPTIO OTO XWPO, Tapd HOVo auTd TOU U-
ypavthpa, éxoupe Ah/AW = 2,691 kJ/g. Onwg ¢aivetal oto oxnua 2-13,
XaPACOOUNE OTO NWUIKUKALO TNV Ypauun 2,691 kal ard to onueio 1 pEpou-
ME TTAPAAANAN HEXPL QUTY) VA CUVAVTAHOEL TNV KAUTUAN ¢ = 50%. Exoupe w
=200/0,834 =240 g/s, W, = 3,0 g/kg = 0,003 kat W, = 7,5 g/kg = 0,0075. O-
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U uypavtnpa

ZxAuMa 2.13 Mapadetyua UrmoAoytouo
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noTe n nMapoxn Tou uypavtnpa Ba eivat: 240 x (0,0075 - 0,003) = 1,08 g/s 1)
3,9 kg/h. H Bepuokpaoia tou xwpou Ba aveBei oto onpeio Ty, = 20,8°C.

Av avTi yia atpd €xoupe vepd 80°C, ToTE ard tov rivaka BAEMouue OTL
éxoupe h,, = 335 kd/kg, onote mpokurtel Ah/AW = 0,335. Ztnv nepintwon
auTn KATaANYoupe OTo onueio 3, To omoio éxel Ty = 15°C. Apa dev eival
duvaTtodv va XPnOLUoTIoooupE vepd emeldr) Ba Teoel n Bepuokpacia Tou
XWPOU.

2.21 AAAeg papluoOYEG TNG YUXPOUETPIAG KAl TOU YUXPOUETPIKOU
xdptn 4

270 KepdAalo auto avarrtuéaue tn Baotkn Bewpia NG YUXPOUETPIAG Kal UEPIKES a-
MAEG aAAQ TIOAU XPnoiUeG €PAPLIOYEG. To evOlQPEPOV UAG TTEPIOPIOTNKE KUPIWG
ora €&ng:

o 21N xapaén tnc eubeiag rmou avTimpoowrievel TI¢ UETABOAESG ueoa oe uia KM,
ouurepIAquBavouEVNG TNG MEPIMTWONG TTOU EXOULE Avavewon TOU agpa Tou
Xwpou.

o 2Tnv Olariotwon av uia KM gival kataokeuaoiun xwpic va anaireital otol-
Xxelo avabépuavone kat n ueBodo rou uroAoyiletal n BepuavTtikn arrodoon
TOU OTolXEiou avabépuavong.

e Tov 1pdr0 nou urtoAoyifouue TNV KATa MPoogyylon arnodoon uiag KM os aA-
AEC OUVONKeG ActToupyiacg kat Tnv ermAoyn Twv KM kat BAcel TEXVIKNG UEAE-
™me.

O1 naparnavw gival ot MAEOV XPNOIUEG EPAPUOYEC TNG WUXPOUETPIAG Kal Tou
WYUXPOUETPIKOU XApTn. OUwG ol EQapUOYEG Tou Ogv mneplopifovtal £0W. YApxouv
TMTOAAEG akoun TI¢ oroieg dev avartuéaye eneldn Eepeuyouv aro Toug SIOAKTIKOUG
oTOX0UC ToU BiBAioU®. TEToIEC .. gival ot £ENG:

o 3TNV ektéAcon uroAoylouwv oe KM riou ocuuriepidaupBavouy eEdptnua e&ot-

KOVOUNONG eVEPYELAG.

o 2TnVv YUEn ue Uypavon tou agpa nj otnv Yuén ue evaAAQooouUeveS PAoELS U-
ypavong kat apuypavong (AauBavel xwpa KUpiws o KAEIOTOUG XWPOUG Xw-
pi¢ avavéwon agpa).

4 H didaokalia kepadaiwv e MAQyLa Ypapn eVaroKeLTal 0TV Kpion Tou OlOAOKOVTOG

5 la ueyaAutepn euBabuvon oTnv TEXVIKN TNG YUXPOUETPIAG, UNTApXOoUV MoAAd ouyypduua-
1a (BA. BiBAoypapia)
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e 2g urioAoytououg riou BaoiCovral otn UetaBoAn tou Adyou Ah/AW, onweg
r.x. eivat n Yuén ue Yekaouo vepou n n Bepuavon ue Uypavon UECW Uypa-
vnpa Yekaouou oe uia KM (avapepbnkaue [10vo oTov TPOIMo UMOAOYIOUOoU
TOU UeYEBOUG eVOG uypavTrpa rou Ba torobetnbel yia tnv Uypavon Tou ag-
0a EVOG OUYKEKPILIEVOU XWPEOU).

e 2& UTIOAOYIOLOUG OTOUG OTOIoUG UTEICEPXETAL KAl O QUTOUATIOUOG NG Agtl-
Toupylag, onwg r.x. otn pubuion tngG Bepuokpaciag evepyou smipaveiag e
NV Mapdxkauyn Tou agpa ermoTpoPng (n moooTnTa ToU agpa EMoTpoPng va
pubuiletal UEOW TAUTEP).

AUTO rou Ba ripgnel va yivel katavonTto eival 0Tt 0 YUXPOUETPIKOG XApTng ival
£va oAU Baotko epyalegio ota xepla evog WUKTIKOU e Eeldikeuon OoTov KAQTL-
ouo. H yvwon touAdxtotov twv Bacikwv UetaBoAwv ndavw o’ autov eival rmpouro-
Beon yla Tnv KATavonon Katl EpUNVeEIa Twv QalvouEVwy Tou AauBavouv xwpa oTov
KALATIOUO.
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MEPIAHWH - ANAKE®AAAIQZH

e H Yuxpouetpia e€etdlel TIC METABOAEG TWV BEPUOSUVAUIKWY Xapa-
KTNPLOTIKWY TOU agpA.

o O YUXPOUETPIKOG XAPTNG TIEPLEXEL OAQ TA BEPUODUVAUIKA 1 YPuUXpPOo-
METPLIKA XAPAKTNPLOTIKA TOU agpa o€ [ia Kat povadikr) oeAida.

e Ta BepuoduVANIKA XAPAKTNPLOTIKA TOU agpa, ol oUUBOALouOoL Kal oL
MOVAdEG METPNONG PAivOVTAL OTOV TIAPAKATW TIVAKA:

Mepiypapn ZupBoAIocHOGg Movadeg
O¢epuokpacia Enpou BoABou tab °C
O¢epuoKpacia uypou BoABou two °C
EBIKAC BYKOG v m3/kg
EvBaAnia h kJ/kg
Edikr) uypaocia W g/Kg
2XETIKN vypaoia P %
2nueio dpooou tap °C

e To YUKTIKO popTio dlakpiveTtal oe OAIKO, aloBnTO Kal Aavedavov

e Me TOV PUXPOPETPLIKO XAPTN YivovTal Ol YPUXPOUETPLKOL UTTOAOYLOUOL.

e O AOYOG aloBNnTO popTio / 0AIKO popTio eival o cuvteAeot g SHR kal
€XEL eYAAN onuacia otn eKTEAEON YPUXPOUETPLKWV UTIOAOYLOUWDV.

» H Bepuokpacia evepyou empaveiag g KM t, mou Aeitoupyei yia
Vv 1apoxn Yugng, eival To onueio Om1ou n eubeia MouU AVTUTPOOW-
revel Tn Aettoupyia g KM TEuvEL TNV KAUTUAN KOPECHOU.

e AMO TO Onueio TOU TEUVETAL N KAUTIUAN KopeouoU arod tTnv eubeia
Aettoupyiag, kataAaBaivoupe av n KM xpelaletal otolxeio avabep-
pavong. Av To onueio Toung eival navw aro ) ueon Bepuokpacia
TOU VEPOU TO OTOolXEio avaBeppavong dev xpeldleTal.

e O ouvteAeotng mapdkapyng BF eival o aépag mou mMapakAUrTeL To
oTolxeio ™ KAlpatiotikig Movadag.

¢ Na yvwpilete KaAd 1o mapadetyua g nmapaypdgou 2-10 emeldn a-
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VTIMPOOWTIEUEL TOV TPOTIO AEITOUPYIAG TNG KABE KALLATIOTIKAG HOVAdQG.
To napaderyua g rnapaypdgou 2-16 va 1o EEpeTe eMiong KAAA emeLdn
arelkovidel Tn Bactkn pEBodo emneepyaoiag Tou agpa O0To KEVTPIKO KAL-
MATIONO.

e O uroAoylouodG ToU amalTOUMEVOU UEYEBOUG TOU uypavTtipa yivetal
Bdaoel Tou Adyou Ah/AW.

e ’Tia uia ouykekplugvn mapoxr agea, o BF mapouctalet otabepn Tiur) UOvo 6-
Tav dev undpxel apuypavon. Av egival yvwotog o BF og &Enpa Aettoupyia,
urtopoue va Boouue TIG KATd MPooEyylon anodooel uiag¢ KM katw aro aA-
Ae¢ ouvBnkeg Asttoupyiag.

e H emAoyn twv KM, Bdoel Twv QopTiwVv IMouU EXOUV TPOKUWEL artd TEXVIKN |IE-
AETn, Oev umopei va yivetal ue anAoug Kavoveg, eneldn n arodoon Toug e-
Eaptarat and v iun tou SHR. MNpénel, Baoel g Tiung Tou SHR, va yivetat
OL6pBbwon tneg arrodoong Twv KM.

7 Avagépetal og KepaAalo Tou oroiou n dldaockalAia Exel apebel otnv Kpion Tou OlOACKO-
VTOG
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o
9) EPQTHZEIS

1. Tieivalr o KApatiopévog aépag kat ti errmAéov nipoodlopi¢oupe yU
auTtoVv HEOW NG YPUXPOUETPIAG;

2. Ma rmold XapaKTNPLOTIKA TOU aEpa XPNOLUOTIOOUNE TNV YUXPOUE-
Tpiq;

3. [Mou dev enepPaivel kKaBOAou n YuxpoueTpia; Awote Tpia mapa-
OelyuaTa yla XapakTnPELOTIKA TOU a€pa Tou €X0UV onuacia yia m
OlaUOPPWOo™ CUVBNKWV Aveong, aAAA TIoU OV €XOUV OXEON ME
NV YuxpoueTpia.

4.  Tiemtuyxavetal JEOW TOU YUXPOMUETPLKOU XAPTN;

5. e uia eykatdotaon KALLATIONOoU, TIou £yve o uPopeTpo 1500 m,
olarmoTwonke OTL n AslToupyia dev NTav IKAVOTIOINTLKY. EKTOG and
TNV TuBavotnta A4Boug UTOAOYIOU®Y TNG MEAETNG 1 KOKAG KATA-
OKeUNG, Ti AAAO Ba uropouce va €xel cUUBEL;

6. [6oa eival Ta XapaktnploTiKA ToU agpa Tou gugaviovtal otov
YUXPOUETPIKO XAPTN Kal TIoLd eival auTd;

7. Mol eival n dapopd peTta&u €IOIKAG evBaATiiag, BepuodTNTAG KAl
PpopTiou;

8.  Tieival to AavBavov, 1o alcbntd Kal To OAIKO POPETIO;

9. Tieilvaln Bepuokpaoia evepyou erpaveiag piag KM kat g oup-
BoAiCeTal;

10. Eival emtuxng Katd tn yvoun cag n Taution tou 6pou effective

surface temperature (Bepuokpacia evepyou empaveiag) pe Tov 6-
po onueio Apooou KM;

11.  Tieival o ouvteAeotng apdkapyng piag KM;

12. [Molég eival ol TIAEov ouvnBIoUEVEG TIUEG Yla Tn Bepuokpaoia e-
vepyou eriugpaveiag piag KM Kat ToLeEg ylia TOV CUVTEAEOTN TIapPa-
Kauyng;

13. Ma va uropei €vag kKataokeuaoTng va katackeudoel Tnv KM tou
Tou TPodlaypAaPeTe, Ti Arnd Ta MAPAKATW Ba MPETEL va LOXUEL;
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14,

15.

16.

17.

18.

19.

20.

ErKATASTASEIS KAIMATIZMOY I

(1) Na mpokurtTel Aoyikn n TR TG Beppokpaciag Tng evepyou e-
mpaveiag tng KM.

(2) Na mpokUTTEL AOYIKA TN YIA TOV CUVTEAEOTH apdkauyng.
(3) Na woxuouv ouyxpovwg Kat Ta duo.

Avagépate €vav KaAO ouvduacouo TIHWV TNG Bepuokpaciag Tng e-
vepyou erpaveiag tTng KM kat Tou ouvteAeoTr| napdkauyng, ya
va gival eUKOAN n kataokeur) Tng KM.

Av n eubeia Tou SHR, o6rwg auTtr mPokUTTEL and Ta PopPTia Tou
XWpPOoU, OV TEUVEL TNV KAUTIUAN Kopeouou, n KM uropei va kata-
oKeuaoTel; AlTLOAOYNOTE TNV ArAvTnon oag.

‘Otav n eubeia tou SHR dev TEUVEL TNV KAUTIUAN KOPEOUOU, Ti
Xpetaletal va yivel yla va sivat n KM kataokeudaolun;

8Katw amo rnote¢ ouvlnKeg AstToupyiag, UMopoUus va SeXTOUUE OTL O OU-
VTEAEOTNG MapAKauYneg Exel otabepn Tiun;

Otav uetaBarAetal o ouvreAeotng SHR, nmdvw oe noid kaunuAn 6a ava-
{nTNoeTe 1A onuela rou avTIMEOowWreUouV TIG ouvenkeg eE600ouU Tou ag-
pa ano tnv KM;

Avapépate Evav MpakTiKo kKavova ermAoyniG TOMKWV KAIUATIOTIKWYV [lova-
Owv (Fan Coil Units i yta ouvtouia FCU), o omoiog gival AdBog. ArtioAo-
ynoare yiarti eivat Aa6og.

2ag¢ dwoave yla vAoroinon uia UEAETN MOU avaPepel EMAvVwW UOVO TOUG
TUMOUG TWV TOTIIKWYV KAIUQTIOTIKWV Hovadwyv, rmou Ti¢ ovouadet FCU-200,
FCU-300, FC-400, FC-600 k.Art. H ueAgtn dev avagepel oUte KaTaokeua-
oTH oUTE POoPTIA. ZNUEIWOTE OTOV NMAPAKATW TVAKA TMOIEG artd TIG EVEP-
YEIEG MTOU avaypdgovTal gival OwoTES Kal TToLES gival AaBog, BadovTag &-
vav aplbud oto avtioTolxo TeTPAywvo. Tnv Mo owoTtr AUon TNV OnuUEIw-
vete ue 1, tnv endusvn ue 2 K.Am. Avtiotolxa tnv mo Aavlaougvn e 1,
Vv Alyotepo AavBaouévn ue 2 KA. @a gixate va npoTeiveTe Kal TIMoTe
aAAo; 2ulntnote otnv Tdén TIG aroyelg oag.

8 O epwtnoelg oc MAdyla ypagn apopouv avTioTOIXEG TapaypAa®ous, eniong oc nAdyla
ypapn, n dtdaokalia Twv oroiwv gixe apebel 0TV Kpion Tou OIOACKOVTOG
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Evépyela 2woTA 2woTA

Zntate and Tov HEAETNTY) TIG AVAAUTIKEG arnoddoels yia
va TIG OTE(AETE OTOV KATAOKEUAOTH TTOU TIPOTIUATE

2TEAVETE TO OX£EDL0, OTWG elval OTOV TIPOUNBEUTY TWV
FCU kat Tou gnTdte TN YVOUn Tou

ZntaTte va pabete molov katackeuaotn FCU eixe unoyn
TOU 0 PeAETNTAG dTav KaBOPLEE TOUG TUTIOUG KAl
napayyéAvete ta FCU anod autdv Tov KATAOKEUAOTN

MapayyeAvete o Evav OTIOLOVONTIOTE KATACKEUAOTY| TA
pnxavruara Baoet Tng ovopaciag Toug

Zntate Povo ta oAKa gopTia and Tov PeAETNTN Kal
£PAPUOLETE KATOLOV TIPAKTIKG kavova erhoynq Twv FCU

AnAwvete 6TL ETOL OTwg eival n HEAETN dev
avaAapBavete va tnv ekTeAéoeTe

Zntate Tn Ponbela kAmolou PiAou 0ag, LEAETNTY
KALLATIOTIKQV EYKATAOTACEWV

ToroBeteite FCU kata éva péyebog peyaAutepa yla va
eloaote otyoupog (dnAadn avti FCU-200 to FCU-300,
avti FCU-300 to FCU-400 kAm.)

21.

22.

23.

YrioyageoTe 0TI 0 KATAOKEUAOTNG TNG KAIUATIOTIKIG HOVASAG, £XEL KAVEL
gva oofBapd AdBog kat oag Exel dwoel MOAU uYnA&g armodooelg. Ti Ba ka-
VETE yla va Tov eAEYEeTe;

Me Tov Tp0r0 rMou avapEparte naparnavw UMopEiTe Katd mn yvwun oag va
eAgyéete uovo ta coBapa Aabn n kat moAu uikpa Aaén otnv arrodoon; Al-
TIoAOYeEioTe TNV QAVTNON 0a¢ e £€va anAd rnapdadetyua navw oTov Yu-
XPOLETPLIKO XApTN.

Bpiokeote unpoota aro pia KM, 1mou o KataokeuaoTrG NG EXEL KAg(oeL
arod xpovia. 2ag {nTave va 1n UETAPEPETE aAAoU yla Tov KAIUATIOUO &-
VOG UIKPOTEPOU XWPOU, TIOU EXEL UOVO aloBnToO (OopPTIO, TO OMOI0 OUWS
oag gival yvwoTto. Av n mapoxn agpa dev UeTaBAnBel, urtdpxet Tp0mog va
OlarIOTWOETE KATA MO00 N povada eival KataAAnAn, Bacel Twv armodooe-
wV MoU ava@epEL n rvakida tne;
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# AZKHZEIZ

1.  2TOUQG TIAPAKATW TEXVIKOUG OPOUG CUUTANPWOTE TIG OTHAEG UE TA
Xpnoluoroloupeva cUPPBoAa Kal TIG povadeg. Av dev UTIAPXOUV [o-
vadeq va Badete nmavAa (-).

Meprypagpn 2up6BoAIo6g Movadeg

O¢epuokpaoia Enpou BoABRou

Oepuokpacia uypou BoABou

Edikég bykog

EvBaAmia (edikn evBaAmia)

EdikA Yypaoia

2XETIKA vypaoia

2nueio dpdoou

OepuotTnTa (0AKN, aobntr, Aaveavouoca)

®opTio (0AO, aloBnTo, Aaveavov)
Maca

Mapoxn oe 6yko (aépa, vEPOU KATT.)
Mapoxn Hagag
2UVTEAEOTNG ALOBNTAG BeppodTnTag

2UVTEAEOTNC TIAPAKauyng

OepUoKpaocia evepyou erpaveiag KM

2.  ZUMMANPWMOTE TOV TIAPAKATW TIVAKA HUE TIG METATPOTIEG POVAdWV
AAAWV CUCTNUATWV TIOU CUVAVTQOVTAL OTNV TIPAEN:

oo | ovapt:
kcallh - W 1000 keal/h =

Btuh - W 10000 Btu/h =

m3h —L/s 540 m3/h =

cfm —>Ll/s 2000 c¢fm =

3.

YrioAoyiote pe nooca W avtiotoryouv Ta cuvhnon PHeyéen autdvouwy

KALLATIOTIKQWV Tou eprmopiou: 9000, 12000, 18000 kat 24000 Btu/h.
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Ta Turornowmpéva Peyedn Twv TOTILKWV KALLATIOTIKOV HOVASWV lE
Tpopodocia vepou (Fan Coil Units) xapaktnpifovtal Bacel Tng ovo-
MOOTIKAG TIAPOXNAG Tou agpa. Auta eival: 200, 300, 400, 600, 800
kat 1000 cfm. MNwg Ba mpoTteivate va ovouaoTouv, 0To cUoTnua S,
av Ba xpnotuoroloucate Uia MPOCEYYLOTIKY oxEon HETAEU Twv cfm
Kat Twv L/s;

Mia roootnta agpa 8000 m3, £xel ouvlnkee 37°C/35%. Oéloupe
va TN pépoupe oe ouvinkeg 21°C/50%. Na uroAoyioete Tn Bepud-
mTa 1ou Ba mPETEL va agalpebel arnd v ev AdOyw TTocoOTnTA TOU
agpa (oAkn, alobntr, Aavedavouoa) kaBmg Kat Tnv rmoodtTnTa vepou
TTou Ba ouykevtpwbel €€ altiag ™ uypaciag mou Ba AroPaKpUV-
Bel.

Mia rooétnta agpa 22000 mS3, £xel ouvenkeg 9°C/50%. OAoupe
va N @époupe oe ouvinkeg 22°C/45%. Na urnoAoyioete tn Bepuo-
TnTa 1ou Ba mpéErel va mpootebel oTnv v AOYw mocdTNTA TOU aé-
pa (oAwkn, aodbntr, Aavbavouoa) kabwg Kat Tnv mocotnTa vepou
TIou Ba mpémel va atuoromnBei yia va nmpooTtebel 0To XWwpo.

H rapoxn tou aépa oe €vav agpaywyo eivat 400 L/s kal €xel ouv-
Brikeg 37°C/35%. @¢Aoupe va Tn pEpoune oe ouvbnkeg 21°C/60%.
Na uroAoyicete 1600 eival To YUKTIKO PopTio (0AKO, aobnto,
AavBavov) Kabmg Kat To vepo €€ attiag g apuypavong (oe g/s kat
o€ kg/h) Tou Ba KATaAnyeL 0NV AroxETeuon.

H rapoxn tou agpa oe evav agpaywyo eivat 1200 L/s kal £xelL ouv-
Brkeg 12°C/60%. ©€Aoupe va Tn pépoupe oe ouvbnkeg 22°C/50%.
Na uroAoyioete ndéco eival 10 Bepuikd Poptio (0AKO, acbnto,
AavBavov) kabwg Kal 1 anattoupevn Mapoxrn vepou Tou uypavinpa
(og g/s kat og kg/h).

Eotw 611 o€ ePiodo ueydAng C€otng, 0 éva KAPATICOMEVO XWDPO,
0ag kKdAeoav Kal oag eirnav OtL dev eival Kkavoronuévol arnd To
KALLATIOTIKO TOUG UnXAavnua Kat xpetalovtal va BAAouv &va peya-
AUtepo. Eoeig diamotwoate arnd 10 TEXVIKO €yXeEPIO0 TOU UnXa-
VAMATOG, OTL TO Pnxavnua eivat 9000 Btu/h kal 6TL n mapoxn agpa
Tou aveploThpa tou eival 210 cfm. MeTtphioate ermiong Kat Bpnkarte
OTL OTO XWPO ETIUKPATOUV CUVBNKEG, 0 WPA ALXUAG TOU popTiou,
30°C/48%. Agdopévou OTL n 1BAVIKA Bepuokpaoia Ba NTav mepi
Toug 26°C/50%, Ti uEyeBOC AUTOVOUOU KAILATIOTIKOU Ba Toug Tpo-
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10.

11.

12.

13.

14.

15.

ErKATASTASEIS KAIMATIZMOY I

Teivate va ayopdaoouv; Ta datiBEueva peyaiutepa Peyedn eival
12000, 18000 kat 24000 Btu/h.

To popTtio evég xwpou eival g¢/g; = 8500 / 10500 W. O xwpog KAL-
paTiCetar artd pia Torkn povada, xwpiq vord agpa. Av ol ouven-
KEG TOU a€pa Tou Xwpou givat 26°C/55%, va Bpebei o t, tTng KM.

2e KALMATICOPEVO XWPO Ol ouvlnkeg Tou xwpou eivar 29°C/60%
(onueio 1). H mapoxnh aépa tou aveutothpa g KM eival 850 L/s, e-
V@ gV UTIApXEL €i0000¢ VWTIoOU aépa. Katw armod autég TIG ouven-
KEG, N WUKTLKY LOXUG TG povddag sivat 11500/21000 W. Na eupe-
Bouv (a) ta vy, hy, W, Tou agpa mou eloepxetat otnv KM, (B) ot ouv-
Brkeg Tou agpa rou e&gpxetal and v KM (onueio 2) kabwg Kat ta
V,, h,, W, (Y) N TOoOTNTA TOU VEPOU TIOU CUUMUKVMVETAL AVA 0PA.

Opoiwg pe TNV Mponyouuevn ACKNON av TIPOKELTAL YA BLOUNXAVIKO
KALLATIONO pe ouvenkeg xwpou 19°C/70%, napoxn agpa 4000 L/s
Kal WUKTIKY) LoxU TG povadag 38000/64000 W.

Ouoiwg pe Tnv ponyouuevn AoOKNOT AV Ol CUVBONKEG TOU XWEOU &i-
val 23°C/60%, n rmapoxn agpa 2700 L/s kal n YUKTIKA LoXUG NG Ho-
vadag eival 25000/32000 W.

EoTtw OTL 0 Bepualvoevo XWPO o0Toug 24°C PeTproaTte OXETIKA U-
ypacia 25%. O Xxwpog auTtog agpifetal ye €va eE€aeploTrnpa mapo-
XNg 300 L/s rou arnoppirtel aépa oTo TepBAAAov. 2ag {ntdve va
TOTIOBETNOETE UYPAVTNPA YA va aveRAOCETE TNV Uypaocia, €10l w-
OTE 0 XWPOoG va €XeL ® = 50%. Na Bpeite Tnv Apoxr Tou UypavTth-
pa, av autog rapdyet atpd 100°C. Mowd Ba eival n véa Beppokpa-
oia Tou xwpou; Mriopeite va dwoete AUon, av avti yia atud YPeka-
Cete vepo 100°C;

Eotw 611 and tn PEAETN TWV YUKTIKWV QOPTIWV TIPOEKUYPE TIWG YIa
TOV KALMATIONO €VOG XWPOU, HE eTBUUNTEG ouvenkeg 26°C/45%,
Xpelagouaote gq4/q; = 30000/45000 W. H rmapoxrn tou agpa givat Q
= 5160 L/s evw dev umndpxel eloaywyn vorou agpa. Na eAeyxPei
av n ev Aoyw KM eival kataokeuaolun. Av dev gival, va UTOAOYL-
OTel N LOXUG TOU OTolXEiou avaBépuavong gg Kabwg kat n véa L-
OXUG TOU WUKTLKOU oTolxeiou. H péon Beppokpacia Tou vepou OTO
oTolxeio Bewpeitat o1l eival 8°C. To t, va To emAegeTe Katd v
Kpion oag. MNMpoogETe va TMPOKUMTEL AOYIKY N TIUA Tou t,, KaBwg kal
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N TN TOU OUVTEAEOTI) TIAPAKAUYNG TIOU €ival TIPOTIMOTEPO va Bpi-
okeTal otnv neptloxn 0,1-0,2.

Ouoiwg 6rwg otnv napandvw Acknon, aAAd Pe CUVBNKeESQ XWwPEOU
22°C/65%, qg/d; = 5700/10000 W, napoxn agpa Q = 680 L/s kat pé-
on Bepuokpacia vepou 8,5°C.

2& Mia eykataotaon PBLOMNXAVIKOU KALLATIOMOU, Ol CUVBNKEG OTO
XWPo Ba mpérel va olatnpouvtal 17°C/60%. To optio eival
35000/40000. To vepod mou TpopodoTel To otolxeio g KM eival
4/8°C. AtiohoyeioTe ylaTi dev xpeldletal oTolXeio avabépuavong.
ETuAEETE poOvVOoL 0aG TNV TIUN YA TOV CUVTEAEOTH Mapakauyng otnv
rnieptoxn 0,1-0,2. YroAoyioTe TIG ouvBnkeg e€600u Tou agpa Kabwg
KAl TNV arattoupevn TIapoxn Tou agpa.

KAlLaTICOPEVOG XWPOG £XEL ouvbnkeg 26°C/55% kaL 0 eEWTEPIKOG
Xwpog 40°C/35%. O aépag mou armooTEAAETAL OTO OTOLXEIO TNG
KM, mpoépyxetat aro tnv avapelgn 2000 L/s vwriou aépa kat 8000
L/s agpa avakukAopopiag. O Xwpog Tapouclalel popTia qg/gr=
150000/210000 W. To vepd 1oU ELOEPKXETAL OTO OTOLXEIO €XEL Bep-
pokpaoia eloodou / €§66ou = 7/12°C. AtiohoyeioTte ylati dev Xpel-
acetal oTolxeio avabepuavong. 2Tn CUVEXELWD va aroTuriwbouv ol
AAAQYEGQ OTOV YPUXPOUETPLIKO XAPTN KAl va UTIOAOYLOTOUV Ol OUVOn)-
KEG TOU ELOEPXOMEVOU KaL TOU €EEPXOUEVOU AEPA OTO OTOLXEIO TNG
KM. Eniong va uroAoylotei n e€gpxouevn ard v KM rapoxr) tou
agpa ot L/s kabwg kat n Tun tou BF.

KAlpatilopevog xwpog €xel ouvenkeg 27°C/50% Kal 0 eEWTEPIKOG
XWpog 37°C/40%. O agpag mou arnooTEAAETAL OTO OTOoLXElO TNG KM
poépxetal arnod tnv avauelgn 1500 L/s vwriou aépa kat 3500 L/s a-
£pa avakukAogopiag. Exouue g4/q; = 56000/95000 W. Na eAeyxBei
av n ev Aoyw KM eival kataokeuaolun. Av dgv gival, va UTTOAOYL-
OTel N LOXUG TOU OTolXEioU avaBépuavong gg kKabwg kat n véa -
OXUG TOU YUKTIKOU oTolxeiou. H péon Beppokpacia Tou vepou OTO
oTolxeio Bewpeital oTL eival 9,5°C. To ts va 1o emAEEeTE KATA TNV
Kpion 0ag. MNMpooe€te OUwG OTL TIPETEL VA TIPOKUTITEL AOYIKA Kal 1 TL-
Mf] TOU OUVTEAEOTH TAPAKauYng, KATA TIPOTIUNON OTnv TEPLOXN
0,1-0,2.

KAlpatilopevog xmwpog €xel ouvlnkeg 26°C/55% Kal 0 eEWTEPIKOG
XWpog 40°C/35%. O aépag mou armooTEAAETAL OTO OTOLXEIO TNG
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KM, mpoépyxetat ard tnv avapelgn 2000 L/s vwriou aépa kat 8000
L/s a€pa avakukAopopiag. @EAoupPe OTO XWEO VA TIPOCAYETAL TIPO-
KALLATIOPEVOG agpag, o Beppokpacia 21°C. O cuvteAeot g SHR
= 0,72 kal 1o otolxeio napouoidlel BF = 0,15. Na Bpebei n napoxn
TOU aépa Tou Ba TIPETEL VA TTIAPAKAUMTEL TO OTolxXEio ™G KM, ka-
Bwg Kal n T Tou BF g KM.

KAaTICOHEVOG XWPOG €XEL ouvBnkeg 27°C/50% Kal 0 eEWTEPLIKOG
Xxwpog 37°C/40%. O aépag mou armooTEAAETAL OTO OTOLXElO TNG
KM, nipoépxetal ard tnv avapelEn 1500 L/s vwrou agpa kat 3500
L/s a¢pa avakukAopopiag. @EAoupe OTO XWEO va TIpoocdyeTal Tpo-
KALLOTIOMEVOG agpag, o Bepuokpacoia 25°C. O ocuvteleotng SHR
= 0,75 kal 1o otowxeio napouotdlel BF = 0,12. Na Bpebei n nmapoxn
TOU a€pa Tou Ba TPEMEL va TIApAKAUNTEL TO oTolxeio ™G KM, ka-
B¢ kat n Twur) Tou BF.

9Evag oUYKEKPIUEVOG XWPOG, Mapouctdlel poptio 42000/50000 W. Ot eri-
Buuntéc ouvlnkeg tou xwpou eivat 27°C/50% kat rMpokeltal va KAIUATIOTE]
UE TOTIKEG UovaAdeG. To KpUo VePOD rou Ba Tpopodotel TIG Lovadeg Ba ei-
val 7°C. O KataokeuaoTng TwV KAIUATIOTIKWV UOVAOWV avaPEPEL OTOV Ka-
TAAoYyo ToU OTI N MApoxn agpa e kabe uovadag givat 530 L/s aAAa ot ou-
vTeAeoTéG SHR rou rpokUnTouv amod Tov rivaka e TI¢ arodooelg, gival
apkeTa dlapopeTikoi arto Tov SHR tou xwpou. Ot MAncteéotepn TN rou u-
TIapxet oTov rivaka givat yla elogpxouevo agpa 27°C/50% kai vepo 7°C e
avtioroixn anédoaon G povadag q./q,= 6200/8500 W. Na Boebei nooeg
TETOLEG UOVADEG Ba xpelaoTel va rmapayyeABouv.

O kKataokeuaoTnG Hiag KAIUATIOTIKNG LUOVAOOG avaPEPEL OTOV KATAAOYOo
TOU OTL N MApoxn agpa Tou unxavnuatog eivar 280 L/s kat ot arrodooelq
yia eiogpxouevo agpa 29°C/50% civai q4/q.= 4170/56820 W. Bpeite 116 Ka-
Td nMPoogyylon anodooels (a) os Enpa Asitoupyia (B) étav SHR = 0,83 (y)
orav SHR = 0,65

Eotw 011 {nTdte va ayopdoeTe uia KAUATIoTIKn povada. Exete opioet OoTIC
npodlaypapeg oag OTL BEAETE OUYKEKPIUEVEG OlAOTACELG, AOYw TEPLOPL-
OuEVOU Xwpou, aAAd {ntarte ot arnodooelq va gival kKatd To duvatov Ueya-
AUtepeg. O1 ouvlnkeg €lo0dou Tou agpa oto ortoixeio ™e KM eival
30°C/45%, 10 vepo gival 7/12°C, n eAdxtotn arnodektn napoxn aspa 6200
L/s kat n eAaxiotn arodektn arodoon eivar 90000/130000 W. Stnv mpo-

9 O aoknoelg e mAayla ypaen avapepovtal o kepaala Twv ornoiwv n didackalia xel a-
@peBel 0TNV Kpion Tou SIOACKOVTOG.
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OKANON 0a¢ avTarokpienkav rnevre KATAQOKEUAOTEG Kal ol artod00ELG TOUG
nrav wg g&ng:

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

H rnpogavnc acuupwvia twv rnmpoopopwv oag BAadel o UMOWIES, UNTIWG
Karotot d¢ev elval eAIKpLVEIG OTIG artodO0EIG TOUG Kal loxupidovTal OTl &-
XOUV UEYAAeC arodooelg yia va ndpouv 1 doulAsld. EAEyETe T duvaro-
NTAa va urapxouVv npayuatt autég ol arnodooels ue m Bonbeia Tou Yuxpo-
UETPIKOU XAPTN Kal armoppiTe TIG MPOCPOPES MoU OV 0ag paivovral ow-
OTEG, QITIOAOYWVTAG TO AOYO NG arndpplyne Toug. Arod TIG UITOAOITTES TTPO0-
OPOPES Bpeite TN HovAda MoU EXEL PAYUATIKA TNV KAAUTEEN ariodoorn.

YIOAEIZH: n kaAUtepn povada npogavwe eival autr) rmou ue To idio t,
rnapouoiadel nv kaAUtepn ariodoon, odnAadn Tov UIKPOTEPO OUVTEAEOTN

rrapaxkauyng (BF).

To otoixeio KM tpopodoTteital ue vepo Bepuokpaociag 65/55°C (£i00d0¢
vepou 65°C, €£0d0¢ 55°C). Aexteite OTI N Bepuokpacia evepyou ermpavei-
ag eival kata 8°C xaunAotepn aro 1n uEon Bepuokpaocia tou vepou. O ou-
VTEAEOTNG napdkauyns tou otolxelou didetal ott givat 0,15. H ev Aoyw
KM ripoopiCetal yia tn Bpuavon evog KTipiou, orou n Bepuokpaocia twv &-
OWTEPIKWV XwpwVv mipofAénietal 20°C/40% evw n eAaxiotn Bepuokpaocia
ToU g€wTepikoU repiBaAdovtog 3°C/40% (h = 7 kJ/kg). O agpag tpopodo-
oiag¢ ¢ KM Ba givai 65% agpag avakukAopopiag kat 35% vwnog agpag.
H Uypavon yivetat ue Yekaouod vepou. Ol BepUIKEG ATTWAELEG TOU KTIpiou,
KATw anod autég TIG ouvenkeg, urmoAoyiotnkav oe 260.000 W uadi ue 1i¢ a-
vaykeg yia e€atuion vepou (poptio BEpuavong + Uypavong). Na eupsBouv
(a) H arattouuegvn rapoxn Tou agpa (B) H mapoxrn tou uypavtipa kal to
TT0000TO TOU OUVOAIKOU (opPTioU ToU aralteital yia v atuorioinon tou
vepou (y) av dev ToroBeTnBei o uypavinpag rnoieg Ba eivatl ot ouvlnkeg
TOU XWPOoU (N EOWTEPIKN Tapaywyn vypaociag arod AAAeg rnyeg Bswpeital
w¢ TEAEiwG aonuavtn).

To oroixeio KM tpogodoTeital e vepo Bepuokpaciag 70°C. H ev Adyw
KM ripoopiCetal yia tn Bpuavon evog KTipiou, orou n Bepuokpaocia twy &-
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OWTEPIKWV XWpwVv mpoBAsnetal 22°C/45% evw n eAaxiotn Bepuokpaocia
Tou e&wTtepikou repiBarAovrog 2°C/35% (h = 6 kJ/kg). O agpag Tpopodo-
oia¢ ¢ KM Ba eivat 5000 L/s agpag avakukAopopiag kat 2000 L/s vwrdog
agpag. Ot BspUIKES arWAELEG TOU KTIPIOU, KATW arto QUTEG TIG OUVONKEG, U-
roAoyiotnkav oe 235.000 W (poptio Bspuavong). H Uypavon yiveral e
Yekaouo vepou. Na eupebouv: (a) H amaitouusvn rapoxn vepou Tou U-
ypavtnpa (B) To ouvoAiko poptio uali ue tnv empBapuvon Adyw e&atuiong
TOU vepou Tou uypavthipa (y) H Bepuokpaocia tou eEepxduevou agpa (6) n
Bepuokpaocia g evepyou ermpaveiag, av o OUVTEAEOTNG Napdkauyneg &-
xet tiun 0,23 (g) H Bspuokpacia rou Ba e&gpxetal 1o vepd and v KM, av
OexTelTE OTIL N Bepuokpaoia G evepyouU erpaveiag eivat kata 10°C xa-
UNAOTEPN aro T uEon Bepuokpacia Tou vepou (0T) Av xaddoet Eapvika o
uypavtnipag roleg 8a eivat ol OUVBNKEG TOU XWPOU (N EOWTEPIKN TAPAYw-
Y1 uypaoiag aro dAAeg nnyEg Bewpeital we TeAEiwe aonuavn).
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@EPMIKA
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AITAITOYMENH TTOZOTHTA KAIMATIZMENOY AEPA



106 ErKATASTASEIS KAIMATIZMOY I



OEPMIKA KAl WYKTIKA ®OPTIA 107

e(\\b\QKOMENOl ZTOXO\

\/ Na avTiAngBouv oL HaBNnTEG TG eival N BEPULKY) CUUTIEPLPOPA EVOQ

v

D D N NN

AN

KTLpiou.

Na yvwpioouv oL pabnteg Ta €idn Twv BEPUIKOV QOPTIWV KAl va TaA U-
TtIoAoyiCouv.

Na rieprypdgouv kat va urtoAoyiCouv ta dldgopa €idn Twv PUKTIKOV
POPTIiWV.

Na urtoAoyiCouv oL HabnTteg, To 00O TOU ATIAITOUNEVOU KALUATIOUE-
VOU a€pa yla TO KAATIONS eVOG XWPOU.

Na e&olkelwBouv pe N XPHON TwV EWOIKWYV TILVAKWY YL TOV UTTOAOYL-
OMO TWV WUKTIKQV POPTIWV.

Na priopouv va uroAoyifouv To HEYEBOG UIKPOV AUTOVOUWY KALUATL-
OTIKWV MUNXAVNUATWY TIOU araltouvTtal yid TOV KALLATIONO HKPWV
XOPWV.

Na ouvdéoouv auTd TIou £pabav OTO TIPONYOUUEVO KEPAAALO (Yu-
XPOUETPIA), UE TOV UTTIOAOYIOUO TWV BEPUIKOV KAl PUKTIKOV POPTIWV.
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3-1. H Oepuikn ouumepipopd evog KTipiou

Aev Ba ava@epboUpe AETITOUEPWG OTN BEPULKY) CUUTIEPLPOPA EVOQ KTIpiou
Kal ouTe Ba erekTaBoupue oe DUOKOAOUG UTTIOAOYLOMOUG. Oa avagpepboue
MOVO TIEPLYPAPIKA OTA PALVOUEVA Kal N avartuén Ba reploplotel oTo Pab-
MO TIOU XpeldleTal yla va Yivouv QvTIANTTEG KATIOEG €VVOLEG TIOU €XOUV
Oonuacia otov UMOAOYIONO TwV POPTIWV Kal oL oTtoieg Ba Xpnoluoroimneouv
oTn ouvéxela. Emiong, ue v avartuén mou Ba kavoupe Ba uropeite va
EPUNVEUCETE KATOIA TIEPIEPYA EK TIPWTNG OYEWS PpalvVOUEVA TIOU TIAPOU-
olalovTal OTOV KALUMATIONO.

(a) Oepuikég anmwAeleg Kal OepuIKA KEPDN - OepUIKA PoPTia Kal YUKTIKA
PpopTia

O1 BepUlkéEG amMWAELEG KAl TA BEPUIKA KEPDT eVOC BEPUALVOUEVOU XWPOU
opeilovTal KUPIWG OTO deUTEPO VOUO TNG BEPUOSUVAIKAG TIOU Hag AEEL O-
T

H OeppoTnTa p€el mavra amdé Xwpoug R cwpara uPnAoTepng Oep-
HOKPAOCIAKAG KATACTAONG TIPOG XWPOUG | OCWMATA XAMNAOTEPNG
OepHOKPACIAKAG KAaTAoTAGNG.

ETol TO Xemva orou 1 Bepuokpacia nepBaiiovtog (€Ew anod t1o Bep-
MaLVOUEVO X(WPO) eival KPOTEPN ATTO TN BEPOKPAGIA TOU XWPEOU TIoU Bep-
paivoupe, €xoupe por) BepuoTNTAG ATO TO BEPUALVOUEVO XWPO TIPOG TO &-
EwTeplkO TEPIBAANOV. TOTE AEPE OTL €XOoUle OepuIKEQ amwAeleg. [la va
dlatnpnBei n Beppokpacia evog BepUAVOUEVOU XWPOU OTO ETIIOUUNTO ETTi-
nedo (rmepirmou 20°C), Ba MPETEL OL BEPUIKEG ATIWAELEG TOU XWEOU va ava-
TANpOvovTal and KAToLa ECWTEPLKN TINYT BepUOTNTAG. TETOLEG TINYEG Bep-
pOTNTAG Prtopei va eival, éva BepuavTikd owua, Eva agpobepo, Eva auto-
VOMO KALLATIOTIKO unxavnua, o {eotdg aEpag mou OTEAvVETAL arod Mia Ke-
VTPIKA Hovada B€ppavong KA. 2e emouevn nmapdypado Ba eEetdooupe a-
1o Toloug TIapdyovteg eEAPTATAL TO HEYEDOC TWV AMWAELLV BEpUOTNTAG
KAl TIwG TIG uttoAoyiloupe.
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t>t,>t;>t, 1 2 3 A

OePUOKPACLAKD
l— < —|— Oz —l— O3 —| KATAvon
ZxAua 3-1: H por) Bspuotntag yivetal aro 1o xwpo uYnAotepns Bepuokpaociag
TPOG TO XWPO XaUNAOTEPNG BepLoKpaoiag.

AvTtiBeTa, To KOAOKaipl €xoupe elopor) BepudTNTAg and 1o TEPIBAAAOV
TIPOG TOUG XWPOUG. TOTe AEue OTL €Xoupe Bepuika KEPDN. Na va dlatnpn-
Beil n Bepuokpacia evog KALLATICOMEVOU XWPOU OTO emBUUNTO ermirnedo
(mepimou 27°C), Ba TIPETEL TA BEPUIKA KEPDN TOU XWPEOU va artoBaAiovTal
arod KAToL0 KATAAANAO pnxaviopd. TETOL0G UMopPEl va eival Eva autovouo
YUKTIKO Pnxavnua 1 uia avrtiia BepudtnTag 1 KAMOL0 cUoTNUA KEVTPLIKOU
KALLATIOMOU KATL.

Me Tov TEXVIKO OPO PUKTIKA PopTia evvooUue TO TTIOCO TNG BepUdOTNTAQ
TIOU TIPOCTIOETAI OTOV KALMATICOMEVO XWPEO OTN Hovada Tou Xpovou, TiPo-
EPXOUEVO ard OlAPOPEG TINYEG Kal emBapuUvel TNV KALMATIOTIKY £yKATA-
otaon.!

1 H dapopd peta&u Twv 6pwv “kEPON” - “arAELEG” KAl TOU OpoU “PpopTio” eivatl OTL
Ta “kEPON” Kal oL “arwAeleq” eival avtioTolxa n BepuoTNTA TIOU ELCEPXETAL OE KA-
TIOLO XWPEO 1] TIOU XAveTtal arnd To Xwpo. Aev erBapuvouV KAt avaykn v KALLMATL-
OTIKA £YKATACTAON TN OTLYWN TIou apouctadovtal. AvtiBeta, To “popTio” eivat n t-
oXUG TIOU TIPAYUTIKA €TIRAPUVEL TNV KAILATIOTIKY) EYKATACTAON.

MapacTatika Toug 6POoUG BEPUIKO KEPDOG-PUKTIKO (POPTIO Kal TN LETAEU TOUG OXE-
on ™ BAEMNoupe OTO OXN)-

OepUIkO OepudTNTa Mou erPBapuvel WuKTIKO
KEPDOG Aueoa To XWPO doptio ua.
N N » , ,
> > > H Aemttouepng ene€nyn-
On OMWG TETOLWV EVVOLDV
OgpuoTNTA TIOU MPOCWPLVA ¥ o A-
} anoBnkeveTal 0Ta SOHIKA } EZ(SSL_jl_YO&: Bcllﬁn)(\)iotlouq oto
oTolxEia Xoug )
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AvTioTolXQ, HE TOV TEXVIKO 6p0 BEpMIKA PpopTia evvoouue TO TIOOO TNG
BepUOTNTAG TIOU TIPETIEL VA aalpeiTal arnd Tov KAIMATICOUEVO XWMPO OTN
pHovada Tou Xpoévou, HEoW TNG KALMATIOTIKAG eyKATAoTaong.

Moévo Toug maparavw 300 6poug, dnAadn YUKTIKA popTia Kal Bep-
HIKG QopTia, 6a XpnoIUoTToIoUME 0T OUVEXEIQ TOU B16Aiou.

Ta YUKTIKG popTia AéyovTtal Kal popTia BEpoug evm Ta BepUka gopTia
AéyovTal Kal goptia xelwva. Zuvoyidovtag €XOoUlEe TIC OVOPAOIiEG ToU
paivovtal otov mivaka (3-1):

Mivakag 3-1: Texvikoi 6pol Tou XpnoiygormolouvTal
Yia TV ovopacia Twv popTinv

Eroxn tou €toug Eidog popTinv 2UVOVUUEG EKPPACELS

OepULKd KEPDON
KaAokaipt WuUKTIKA popTia
dopTia O¢poug

; , ) OepUIKEG anWAELEG
Xewwvag Oepuikd poptia

dopTia Xelpwva

Av Kal Ta YPUKTIKA QopTia ouvdéovTal e TO KAAOKaipL, Uropel Kauld
@opa va cuupel oe €va KALLATICOPEVO XWPO Va €XOUpE PUKTIKA popTia a-
KOUN KAl TO XEWMOVA AV EXOUUE EKAUON BepUOTNTAG AMd PnXavAuaTa e-
YAANG LoxUog Tou BpiokovTal HECA OTOV XWPO.

Ta PUKTIKA Kal Ta BEPUIKA PopTia HETPLOUVTAL OE HovVAdEG LoXUuog, on-
Aadr oe W. H Turikn povada yia ta gopTia oto cuotnua Sl eival to W, aA-
A TIPOCEETE OTL YIA TNV LOXU TWV UNXAVNUATWY, TIoU Ba TIPETEL VA EYKATA-
OTaBouV Yla va avTIMETWITIOoOUV Ta PopTia, N TUTIKNA povada eival To kW
(BA. TO KEAAALO TNG elo0aywYNQ). ETOL 0 TIo 0WoTOG TPOTIOG Yia VA EKPPA-
OTOUME eival TLX. OTL évag Xwpog rapouctalel PUKTIKO popTtio 2000 W kat
YU auTO N YUKTIKY LOXUG TOU UNXAviIaTog Tou Ba mpénel va BAAoupe eival
2 kW. B¢pala, dev eival AaBog av dev XPNOLUOTIOW|)COUE TNV TUTIKA LOVA-
0a, OTIWG avagpEPAUE OTNV apxn Tou BIBAiou, 0Ta cuoTUATA OVADWV.

(8) H BeppéTnNTA HETAPEPETAI PE TIOAU ApYd pubuo, pEca amd Ta SOUIKA
OTOIXEiO TOU KTIpiou

AuUTO eival To QaAIVOUEVO TNG XPOVIKNG KABUOTEPNONG OTN UETAPOPA TNG

BeppotnTag. Na va KataAdBoupe TL akpBWG eival, €0Tw OTL EXOUME Wia Ta-
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pdTtoa piag katoikiag kat n wpa eivat 07.00 to mpwi (ot apBuoi mapakaTw
eival evoelKTIKOi, Xaplv Tou napadeiypatog kat dgv Ba mpénel va Xpnolpo-
nomoouv oe ePapuoyEg). O xwpog dev gival KAaTIOPeEVOG Kal n Tapa-
Toa €xel Bepuokpacia 28°C. Tnyv idla Bepuokpacia €0Tw OTL £XEL KAL 1) OPO-
1] TOU OTUTIOU KATW aKPBWG arod tnv Tapdroda.

KaBwg repvdel n wpa, o NAlog aveBaivel Katl TIPooBAAAEL e TIG AKTIVEQ
Tou Tnv Tapdtoa aveBaloviag ouvexwsg Tn BepUoKpasia Tng eripaveiag
™Q. Nupw otigc 11.00 n Bepuokpacia TNG MAAKAG £€0TW OTL £XEL AVEREL
oToug 40°C, aAAG péoca OTo OTTL dev VolwBouue KAuia BePOKPACLAK)
dlagpopd Kat n opopn mapauevel otoug 28°C. Ti cuuBaivel; H BepuodtnTa
TIOU €l0EPXETAL ATIO TNV TAPATOQ, EIOXWPEL OTO EOWTEPIKO TOU OTITIOU HE
apyo pubuo. Mepi v 13.00 n Tapatoa €xel Bepuokpacia mepi Toug 50°C
Kat n Beppokpaocia ™g opopng eival 32°C. Exoupe mAéov apyioel va at-
oBavopaote tn (€otn. To andyeuua, yupw oTig 17.00, n €vtaon Twv aKTi-
VWV TOU nAiou €xel pelwbel Kal n BeppoKkpacia Tng TapdToag £XEL TIECEL
oTouqg 35°C kal 1o TEPIBAAAOV €XEL apxioel va yivetal KAnwg Opooepo.
‘OUwg HECA OTO OTITL UTtApXEL poRepr) CEOTN Kal n opodr| €XeL BepUOKpPQA-
oia 40°C. Eival emeldn éva peyadho mocd BepuodtTnTag £PTACE, YETA AMO
APKETEG WPEG, OTO EOWTEPIKO TOU OTIUTLOU.

H taxutnta pe tnv ornoia petapépeTal n BepudTNTa dEV Eival mavtou 1
idla kat dapepel avdroya pe Ta UAIKA KaTtaokeung. ‘Otav rmapeuBAAAeTal
BeppouOVWON, N TaxXUTNTA METAPOPAS TNG BepudTNTAS HECA ard Tn Bep-
Houdvwon gival TIoAU XaunAr], ortoTe TO PALVOUEVO UMopEL va eupavidetal
APKETEC WPEG APYOTEPA KAL VA €XOUME €va TIOAU {eOTO OTIITL, TNV WPA TIOU
oTO TEPBAANOV eTiKpaTEl Opooid. Ard Tnv AAAN Ouwg, 6tav urdpxel Bep-
MOUOVWOT, TA TI0oA TNG BEPUOTNTACG TTIOU PBAVOUV OTO ECWTEPLIKO TOU OTII-
TIOU gival pkpOTEPAQ.

(Y) To k@Be Kripio gival yia TepacTia amodnkn OeppdTNTAG
Ta douka oTolxeia Tou KABE KTlpiou armobnkeuouv BepudtnTa. Ta noocd
auTta ™ng BepudTNTAG TIOU UTIOPOUV va ArtoBnKeUTOUV gival eEAIPETIKA Ue-
YAAa Kal .ooduvauouv, og TTOoOTNTA EVEPYELAG, UE TN AElTOoUpYyia Tou ou-
OTNMATOG KALLATIOMOU £TTL ApKETEG deKAdEG WpPeG. ‘OTav éva KTiplo propei
va anobnkeloel HEYAAN TIOCOTNTA BePUOTNTAG, TOTE AEUE OTL EXEL HEYAAN
evepyod BepUOXWPNTIKOTNTA KAL AVTIOTPOPWG.

H mpakTIkA cuvénela and tnv duvatotnTa Twv OOMIK®OV OTOLXEIWV va a-
noBnKeUouv BeppotnTa, £ival OTL To BEPUKO 1 TO WUKTIKO QOoPTio eival pi-
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KpOTEPO arnd 10 ABpoLloPa OAWV TWV TIOCOTHTWV BEPUOTNTAG TIOU ELCEPXO-
VTal 1) ArOMAaKpUVOVTAL ATIO £VA CUYKEKPIUEVO XWPO O [ia OplouEVN XPO-
VIKA OTIYMA. AV TLX. O€ U0 OUYKEKPLUEVN XPOVIKNA OTIYUA ELCEPXETAL LOYXUG
Beppotntag 4000 W, ubévo éva uépog tng, m.x. Ta 1000 W, Ba gupaviotei
APECWS UTIO HopPpr] YUKTIKOU popTiou. Ta undAouria Ba aroppopnbouv a-
MO Ta OOMUIKA OTOLXEIA TNG OIKOOOWNG.

O 1poTI0G TIOU KaTaokeudadovTal Ta Meplocdtepa Kripla otnv EAAGSa (Bo-
pPUG OKEAETOG amod okupdOeua, Aol Toixol ard ToURAA KATL), €XEL WG ATTo-
TEAEOUA Ol EAANVIKEG OLKOBOWUEG VA €XOUV TN MEYLOTN duvath evepyod Bep-
MOXWPENTIKOTNTA TIoU Ba uropouce va €xel éva Ktiplo. I’ auté Kai o utmoAo-
YIOHOG TWV PUKTIK@OV popTiwv mou Ba avarntuyBei oTo mapov kepdaAaio, Ba
€ival mMpooAapHOOUEVOG YIA KATAOKEUEGQ HEYAANG OEPUOXWPNTIKOTNTAG.

Ma va kataAdBoupue Twg Aettoupyel auth n TepdoTia nocdTNTA BepUd-
TNTag 1ou PBpiokeTal anobnkeupévn ota douIka oTolxeia, ag doupe pwTa
TL YiveTal otn 8¢ppavon. H B€puavon dev ogpeiletal TO00 ota BepuavTtikd
oTolxeia Tou Xwpou, aAAd Kupiwg TPoEpXETAL ard TNV ArobnkKeuuévn e-
vépyela oTa SoUkA oTolxeia TnG okodoung. ETol, 6tav dlakoérteTal n Ast-
Toupyia TG B€puavong, Ba MapaTnPENOETE TIWG 0 XWPOG Tapauével (E0TOQ
Yia TTOAAEG wpeG. AuTd opeileTal 0To OTL EAKOAOUBEL 0 XWPOG va Beppai-
veTal and 1 BepudTNTa TIOU PBPIOKETAL CUCCWPEUUEVN OTA JOUIKA OTOL-
xeia. 'Otav n B€puavon apxioel MAAL va AelToupyei, eKTOG ard TIG ATIWAEL-
€G, Ba avamAnpwoel KAl TNV evEPYELA TV JOUIKWV OTOLXEIWV TIOU €V TW
peTa&u xpnotoron|enke (xaonke).

To avtioTpopo akplB®G cuuBaivel 6Tav €xoupe Tn Aettoupyia g e-
yKataotaong yia Yu&n. 2tnv mePIMTwon auth Uropouue va Bewproouue
OTL oTa SOUIKA OToLXEla TNG 0IKOOOWUNG BpPioKETAL ATTOBNKEUPEVN [ia TIOAAN
MIKER TIocOTNTA BEpUOTNTAG KAl YU auTo To AOYO Ta OOMIKA oTolxela eival
oe B€on va arnoppoPouV TOAU €UKOAA TNV €lOEPXOUEVN BEPUOTNTA OTOV
XWpo. H eykatdotaon KALLATIOMOU AEITOUPYEL aP’ evOog yla va €EL00PPO-
rel Ta YUKTIKA PopTia, aAAd Kkal yia va dlatnpei v emepavela Twv Toixwv
o€ XaunAn Beppokpacia, dnAadr) Tnv anobnkeupévn BepUOTNTA OTA OOWL-
K& otolxeia oe xaunAd enireda. H BepuoxwpenTIikOTNTA TOU A€pA TOU XW-
pou eival acrjuavtn, Orwg Ba propouoate va dLATIOTWOETE KAVOVTAG TOV
uUttoAoYIouO NG PBdoel Tou YPuxpoueTplkou Xaptn. O xwpog dlatnpeital
OpooePOG Pe TN Bornbela Twv dOUKWYV OTOLXEIWV TIoU Ba TpETeL va dlatn-
pouvtal dpocepd yia va YPUXouv TOV TIEPLEXOUEVO AEPA KAl va aroppo-
(POUV CUYXPOVWG Eva LEPOG artd TNV eloepyxoOuevn BepudTnTa.
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2 H gvepyé¢ BspuoxwpnTikéTnTa OoUUBOAIeTAl Ue TO Ypduua C. H arobnkeuusgvn
BepudTnTa OTO KTipto SideTAL QIO TN OXEON!

Q.=Cx(t-t) (3-1)
Ortou:
Q. = H anobnkeuugvn Bepuotnta oe kJ
1, = H eowtepikn Bepuokpacia Twv xwpwv oe °C
t, = H Bepuokpaocia tou nepiBaAovrog og °C
C = H evepyd¢ BepuoxwpntikdTnTa TOU KTIpiou o€ kJ/K

H evepyod¢ BepuoxwpntikOTnNTa £VOG OOUIKOU OTOLXEIOU BpiokeTal av rmoAAa-
rnmAaoctdoouue tnv eLdIKN BepuoXwpnTIKOTNTA ¢, ToU UAIKOU, UE TNV TIUKVOTNTA P Kal
ue Tov oyko tou V. AnAadn:

C=c,xpxV (3-2)

To dBpoloua OAwV Twv eVEQLYWV BEQLOXWENTIKOTHTWYV TWV ETTl UELOUG OTOLXEI-
wV, Uag divel TNV evePYO BEPLOXWPENTIKOTNTA TOU KTIpioU.

To Q. apiBUNTIKA MPEOKUMTEL OEKAOEG (POPEG UEYAAUTEPO aMo TNV MoooTnTa
TIoU Xpeladetal éva KTiplo yla tn Bpuavon n v Yuén tou, uéoa oe uia wpa. 16iwg
uaAloTa, av eival cwota BepUOUOVWUEVO, UMTOPEL va gival akoun kat oxedoV eKATO
PopEG ueyalutepo. a va yivel aviAnmito nooo ueyaAn eivat n Bepuotnra Q. oag
OivoulE TO MApaKATw rapadelyua.

B

Alauéptoua gxet uBadov 120 m?. Ot BepuikEG TOU anWAEIEG Yia BEpLOKpaoia Tou

TMAPAAEITMA

repiBairovrog 0°C kat ecwteplkwv xwpwv 20°C givat q = 12000 W. H nAdka e
opopng tou gival maxoug 18 cm. Na urtoAoyiotel n BepuoxwpenTikOTNTA NG NMAd-
KQag Kat To 000 TG BspuoTnTag rou gival arnobnkeuugvo o’ autnv. Emiong va Bpe-
Bl MOOEC POPES eival UEYAAUTEPN QMO TIG BEPUIKEG ATTWAELES TOU OlaUEPIoUATOG.

D H eldlkn BepUoxwenTIKOTNTA TOU WUIETOV gival c, = 0,65 kJ/kg-K kat n €l0Ikn
MuKvoTNTa Tou 2400 kg/mP. O 6yko¢ Tn¢ nAdkacg os m? givat 0,18 x 120 = 21,6 mP.
Ondte arno v (3-2) Exouue:

C=0,65x2400 x 21,6 = 33696 kJ/K = 33,7 MJ/K

2 H didaokadia twv TUNUATWY KEIWEVOU TToU glval o€ MAQyla ypagn vamnokeltal
oTnVv Kpion Tou dI0A0KOVTOG
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Ao ) oxéon (3-1) mpokurnrel:
Q,=3837x(20-0) =674 MJ
H evépyela mou katavaldioketal ugoa ue uia wpa (3600 s), sivat:
Q, =q x 3600 = (12000 / 1000) x 3600 = 43200 kJ = 43,2 MJ

Ot urtoAoytouoi dieukoAuvovral av yvwpiouue ott 1 kWh = 3600 kJ = 3,6 MJ.
Etot To Q, 8a uropouoae va 1o BeoUue MOoAU o aria kat we £&EngG:

Q,=12x36=432MJ

H anobnkeuugvn Bepuotnta, uovo otnv nAdka 1tng opone (n oroia avtimpoow-
revel €va Tunua e BepuoxwenTikOTNTAag ToU OlaUEPIOUATOG), (oOdUVAUEL UE AEL-
ToUpYia ¢ 6€puavong Kartd xpoviko diaotnua 8., To ortoio divetat aro T oxEon:

6,=Q,/Q, =674/43,2 = 15,6 @pe

Ooo kaAutepa eival BepuoUoVWUEVO Eva OTITIL, TOOO UELWVOVTAL Ol ATTIWAEIEG
Bgpuavong. AvtiBeta, n evepyog BepuoxwenTikOTnNTa gival 1 idla, €ite Unapxel
Bepuoudvwon eite oxl. AUTO Exel oav aroTEAEOUQ, 000 LEIWVOVTAl Ol AMTWAELEG
(AOYw KaAUTEPNG BEPUOUOVWONG) TOOO UEYAAUTEPOG VA MPOKUMTEL O XPOVOG 6.

Turukn Tiun TG eVePyouU BepULOXWPNTIKOTNTAG YIA TIG EAANVIKEG KATAOKEUEG El-
vat 0,4-0,6 MJ/K ava nm? tn¢ em@aveiag tou diauepiouarog. AnAadn éva dlauépl-
oua 120 n? ouvnbwc napouotdlel C = 48-72 MJ/K.

AvTiBeTa, N BepUOXWENTIKOTNTA TOU AEPQA EVOG XWPEOU gival TEAEIWG aonuavtn.
270 naparavw rapddetyuaq, yia ugog xwpeou 2,80 m, sival uoAig 8000 kJ = 8 MJ
(urtopeite va 1o dlAMOTWOETE €UKOAQ ario TOV YUXPOUETPIKO XAapTn), dnAaodn (oo-
ouvauei ue 8, = 8/43,2 = 0,185 h = 11’ Aettoupyiag e Bpuavorng.

(0) Ta YukTIKa PopTia dev mapouciafovral cuyxpovwg oAa padi
To pawvopevo KaTd To Oroio Ta YUKTIKA popTia dev rapouctadovTal OAa
padi ovoupdletal HETAXPOVIOUOG. ['la va KaTtaAGpBouue TL akplBwg eival, ag
OKEQPTOUWE TNV TEPITITWON TIOU €XOUME POPTia armod nAlakr) akTivoBoAia
5000 W katda Vv nuépa kat ard ¢wta 1000 W katd ) vuxta. Eival AdBog
av roupe OTL éxoupe YUKTIKO popTtio 5000 + 1000 W = 6000 W. To KALPATL-
OTIKO unxavnua twv 5000 W mpopavmg apkel emnedn ta dUo autd €idn
@OPTiWV deV TAPOUCLAZOVTAL CUYXPOVWG. AV OLWG TIPOKELTAL YA NAEKTPO-
QWTICOPEVO XWPO HEPA-VUXTA, TOTE BA MPETIEL VA OKEPTOUPE UATIWG TIPAY-
HaTL €xoupe va Kavoupe pe gpoptio 6000 W.

To napandvw napadelyua anoteAel pia anAr nepimTwon Tou Qalvoue-
VOU Kal dlaTum®enKe pe autév Tov Tporo, anAd kat pdévo yla va avtiAn-
@Boupe Tepl Tivog TipodkeLTal. ‘Ouwg To Ppavouevo rmapouctaletal oAU TIo
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TePIMAOKO OtV TIPAEN, OTIOU CUPUETEXOUV OTNV evaAAayr tTng Bepuotn-
TAG Kal ol Aleg TOU KTLPIOU Kal TIou aroppo@ouv cuvhBwsg TO MEYOAAUTEPO
HEPOQ TNG elogpXOEVNG BepudTNTAG, EVW £va HIKPO POVO TUNHA TNG E-
@avifetal aueca wg goptio. AuTO, KaTapxnyv, €ival euvolko, emeldr] €xel
oav arnoTEAEOUA va XPELAlONAO0TE UKPOTEPA KALUATIOTIKA UnYaviuaTta a-
Mo TN UEYLOTN OTLYMLaia .oXU TToU ELCEPXETAL OTO KTIPLO.

‘OUwg N evépyela TIoU arnobnkeueTal OTIG HAlEG TOU KTIpiou, arobnkeu-
eTal ekel mpoowpvd. MpodkelTal yia evépyela TIou Ba MPEMEL KAl auTr) va a-
nopakpuvBei apydtepa and 10 Xwpo, ondte Ba apyicel va rnapouctaletal
w¢ PopTio, mpdayua rmou Ba cupBel 6Tav n BepUOKPATIa TOU AgpPa TOU Xw-
pou TIEoEL KATW and Tn Bepuokpacia Twv padwv Tou KTipiou. Tnv idla wpa
OuwG prtopel va rapouctalovTal ouyxpovmws Kat AAAa gopTia Kal va €Xou-
ME €va PEYOAUTEPO POPTIO ard auTo TIOU €K TIPWTNG OYewg paiveTal 6Tl
Ba eixape. Evdoexouévwg HAALOTA TO POPTIO TIOU Ba TTApoUcLacTel va eival
ApKETA PeYAAO, woTe TEAKA va eival autd mou Ba KaBopioel To pEyebog
TWV UNXavnuaTtwyv mou Ba xpelaoTtouv oTo Xweo. INa 1o Adyo autd o Xel-
POTEPOG TIPOCAVATOALOMOG YA TO KAAOKaipL eival 0 AuTikOg, SLOTL TO aro-
YEuUA Tou BAAAETAL TO OTITL Ao TNV NALAOKA akTivoBoAia rmapoucialovTal
OUYXPOVWG Kal GAAQ (opTia (LETaXPOVICUEVA), TA OTIoia €XOUV WG ATTOTE-
Aegopa va au€davetal oAU To PUKTIKO popTio. uoika, yia Tov idlo Adyo, o
AUTIKOG TIPOCAVATOALOMOG €ival EUVOLKOG YA TO XELLWVA.

MaAaidTtepa, TOU OTOV UTTOAOYIOMO TWV YUKTIKQOV opTiwv dev AauBa-
vovTav unodyn O HETAXPOVIOUOG, TO ArOTEAECUA ATAV VA TIPOKUTITOUV [E-
YAAa @opTia, yeyovog 1ou odnyouce e adlkaloAoynta PEYAAEG EYKATA-
oTAoEIG Kal eEoMALOMOUG. ZAEPA Ol HEBODOL UTIOAOYIONOU gival capwg
BeATIwWHEVEG KAl PUOIKA AQpBAvoUY UTIOYN Kal TO HETAXPOVIOUO TWV POop-
Tiwv. 'Ouwg ol pEBodol UTTOAOYLIOUOU TWV YUKTIKWV POPTIWV BEATIOVOVTAL
ouVEXWG Kal YI' autd KaAod eival va arnoPeUyoule va XPNOLUOTIOIOUUE Eva
TTaAaLd TEXVIKO 0dNYO YIA TOV UTIOAOYLOMO TWV POPTiwV.

(€) Eppnveia JEPIKQV PAIVOHEVWV
Eival moAAG ta gpawvépueva rmou Hrnopouyv va EPUNVEUTOUV LE auTd ToU ava-
pépape napandavw. MNMNapabEeToupe YEPIKA, EVW OTN CUVEXELA TOU KEPAAQ-
ou Ba cuvavTtooule Kal AAAa.
o 'Eva gawvouevo mou oiyoupa 6Aol Ba To £XeTe TIapATNPEOEL, eival OTL
TO XElMwva, 6Tav avoiyouue ta rmapdbupa yla agpLopo, TO OTITL Ta-
YwVeL, aAAG OTav Ta KAEIOOUWE, TO OTITL OXEOOV AUEOWS (eoTaiveTal
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TIAAL, AKOUN Kat 6tav To cuotnua B€puavong dev Asttoupyei. And mou
TIPONABE n BepUOTNTA TIOU TOCO Ypryopa {EoTave TOV KpUo agpa; A-
16 1a doukd oTtolxeia TnNg olkodoung. To idlo akplBwg Ba rapatnpr)-
oeTe av avoi&ete Ta mapdbupa TO KOAOKAIPL O€ Evav KAAWG KALUATL-
Couevo Xwpo.

e 'OTav évag Xwpog KAlatileTal TePLOTACIAKA, TOTE XpeldleTal €va
TIO MEYAAO UNXAVNUA, EVD AV O XWPEOG KAWATICoOVTav ouveXwG, OE
24wpn Bdaon, Ba apkouoe &va TIo MIKPO unxavnua. O Adyog sival 6Tl
av o0 KAIMATIONOG AelToupyei ortdvia, Ba €xel va aVTIMETWITIOEL KAL TA
UPnAd mood BepudTnTag ToU Ba eival cUCCWPEUUEVA OTA OOMLIKA
OTOoLXEIQ TNG OIKOOOWNG.

e Av oag dlapaptupnBouVv OTL KATIOLO KALLATIOTIKO unXavnua dev aro-
Oidel IkavortonTIkG, Ba TPETEL, TIPOTOU va BYAAETE TO CUUMEPACHA
OTL XpeldleTal Eva PeEYOAUTEPO, VA PWTACEL TIPWTA TL WPA TO EEKIVA-
ve. Av TL.X. To EeKlvave To anodyeupa, 6tav n (€otn eival apopnTn Kat
n BEpPUOKPACIA TWV EOWTEPIKWV TOIXWV gival uPnAr, TOTE gival puolL-
KO va unv propel va arodwoel. MNpénel va 1o Eekivave 1o vwpig.

o O eEoXIKEQ KaTOIKiEG apyoUV va BepuavBouVv To XELUDVA, OTAV €XOUV
Heivel KAEIOTEG YIa HEYAAO XPOoVIKO dlaoTnua kat ) eykatdotaon B€p-
MAVONG ToUug Ba TIPETIEL va AEITOUPYTOEL TIOAAEG WPEG HEXPL VA apXi-
oel va Bepuaivetal To OmiTL KAnwg kavoroinTikd. E&aipeon arote-
AoUV oL eEOXIKEG KATOLKIEG TIOU £XOUV KATAOKEUAOTEL £MMITNOEG £TOL
WOTE VA €XO0UV UIKPN BEpUOXWPNTIKOTNTA. AUTO ETIITUYXAVETAL E TNV
TOTOBETNON NG BEPUOPOVWONG OTNV EOWTEPLKI TIAEUPA TWV TOIXWV,
T.X. Xpnolyorolouvtal 8epuopovwTiKA ToupAa 1) ooBadeg. Emiong xa-
MNAT BEPUOXWENTIKOTNTA £XOUV Ol KATOLKIEG artd eAAPPLA UALKA.

3-2. Tevika yia Ta OspuIKd Kal Ta YUKTIKA popTia

Ta Bepuika Kal Ta PUKTIKA popTia oTo cuotnua Sl ta petpaue ce W. lMa-
Aawotepa, Omnwg 1ndn avaépaie, Htav oe eupeia xprnon ot povadeg Keal/h
(ueTPIKO ouoTtnua) kat Btu/h (ouotnua I-P 1 ayyAooa&ovikd ocuotnua). H
XPNON AUTWV TwV dU0 CUCTNUATWY TeEivEl SLAPKWG va UelwBel, akdun kat
0€ XWPEG TIOU aKoAouBoUv Tapadociakd To cuotnua I-P, aAAG duocTux®g
UTIApXEL akOuN o aronxog ard Tn XPenon toug. ' autd, o TEXVIKOG TIoU a-
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OXOAE(TAL UE TOV KALLMATIONO, TIPETIEL YIA APKETO KaIpd akoun, va EEpel Ka-
Ad Kal va Bupdtal ané€w TOUAAXLOTOV TIG TIAPAKATW OXEOELG:

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 npakTikog Tpornog petartpormmg Twv Btu/h oe W eival 611 ta W ei-
val riepinou 10 30% Twv Btu/h. AnAadn éva autdévouo KAILATIOTIKO Pnxa-
vnua twv 9000 Btu/h eivat 9000x30% = 2700 W.

2¢e éva oUoTNUa KALLATIONOU ME VEPO, £XEL HEYAAUTEPN ONpacia o uro-
AOYIONOG TWV PUKTIKQOV POPTIWV. TA KALIMATIOTIKA UNXavhata rmou Torobe-
TouvTal Yia va KAAUPOUV TO YUKTIKO POPTIO, KAt Kavova oxedov emap-
KOUV Yyla va KaAUYouv Kat To Beppikd popTio. AUTO OTO 0OTtoio ouvhBwg Te-
plopllopaoTte eival, agou TEAELWOOUPE UE O,TL €XEL OXEON HME TO YUKTIKO
POPTIO, VA KAVOUE Kal Evav EAEYXO YA va doue OTL TIPAYUATL KOAUTITETAL
Kal TO BepULkd popTio. To va unv kaAurTetal eival pia onaviotarn e€aipe-
on. Ol KALLATIOTIKEG LOVADEG VEPOU, €XOUV HEYAAN artodoon 6Tav AELToup-
Youv o€ B€puavorn, oroTe n BepUoKpAcia Tou vepoU Tou AERNTA, pubuideTal
TOAU xaunAa (40-50°C). MoAU ocuxva HAAoTa, Ol KALLMATIOTIKEG HOVAdEG €-
XOUV €va deUTEPO, TIOAU IKPOTEPO OTOLXEID BEPUAVONG, TIOU UTTopEi va AeL-
Toupyel OTIq ouvnBelg Beppokpacieg vepou Agfnta (70-90°C).

2TIG HOVAOEG AueONG EKTOVWONG (QVTAieg BepudTNTAG KAL), TO TIPORAN-
Ha ouvhRBwg eival To avTiBeTo, BIWG PHAAIOTA AV 1 OKKOdOUN eival owoTa
Bepuopovwuévn. H armddoon Twv Hovadwv Aueons eKTOvwong oe BEpuav-
on, 0€ OX€0N e TA PopTia, cuvnBwG eival OXETIKA XAUNAT evi n arddoon
TOug o€ YUEN eival OXETIKA PEYAAN. ZTIC MEPITTWOELG AUTES, AUTO TIOU €XEL
onuacia eival n avTETOTION ToU BEPUIKOU POPTIOU, EVW TO YUKTIKO OTIG
TIEPLOCOTEPEG TIEPUTTWOELG deV aroTeAEl TIPORANUA. ‘OTav OUWG N OIKOOOWN
Oev OlaBETEL BEPUOUOVWIEVN OPOYTN 1 KEPAUOOKETT, UMOPei TO WUKTIKO
(POPTIO VA TIPOKUTITEL PEYAAUTEPO aTO TO BePUIKO. To dl0 uropel va cup-
Baivel kat 6Tav untdpxouv TIOAAOL uaAoriivakeg. ‘OTav €XOUPE TAVTWGS Pova-
0eq QuEONG EKTOVWONG, TIOU TIPOKELTAL VA EYKATACTABOUV OE XWPOUG XWPIg
Kapia aAAn tiyn B€puavong, eival POTIHOTEPO VA KAVOULE KAl Toug dUO U-
TIOAOYLOMOUG (BepKoU Kal PUKTIKOU PpopTiou) yia va eipaote otyoupol. Au-
T6 6a 10 doUE Kal TMAPAKATW OTA TIapadeiyata UTIOAOYLOUOU.
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O mA¢éov ooBapOg UMOAOYIOMOG OTOV KALUATIOMO €ival TOU WUKTIKOU
POPTIOU KAl KAVOVIKA Ba £mpere va EEKIVOOUE TNV AVATTTUEN TwV Pop-
Tiwv ard autdv. MNa kabapd dLOaKTIKOUG dUwG Adyoug, emeldr) O UTIOAOYL-
OMOG TWV BEPULKOV PopTiwV gival TIOAU TO amAdg, Ba avanTtuouue pwTa
TOV UTIOAOYLOUO TWV BEPUIKDV POPTIWV KAl HETA TWV WUKTIKOV.

3-3. Ta Oepuika popria

Ma va uroAoyloTouv Ta BepUKA POopPTia evOg KAATICOUEVOU XWPEOU, artal-
Te{tal va £Xoupe KAMOLO TIANPOPOPLAKO UAIKO TIOU OXETICETAL UE TIC METEW-
POAOYIKEG OUVBAKEG TIOU ETIIKPATOUV OTN TIEPLOXN TOU KTLPIOU TIOU TIPOKELTAL
va KAaTioTel. Mpénel dnAadr va yvwpilouue TN YEWYPAPLKY) BEON TOU KTL-
piou (ABnva, Matpa, Aapia, Kprtn kAr). Etol 8a yvwpi¢oupe kat 8a AaBoupue
urtioyn TIG KALLATOAOYIKEG CUVBAKEG TIOU ETIIKPATOUV OTn TiepLoxr| (Bepuo-
Kpaoia mepBAAAOVTOG, Uypacia, EVTaon Kal KaTeUBUVOn aVEUWVY KATT).

ZxAMa 3-2: OcpUOKPACIAKESG (WVEG TOU EAANVIKOU YEWYPAPIKOU XWOEOU
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Me Baon TIQ eMKPATOUOEG HECEG EAAXLOTEG EEWTEPLIKEG BEPUOKPATIEG,
0 EAANVIKOG YEWYPAPIKOG XWPOQG Xwpiletal og TPEIG BEPUOKPACIAKESG Cw-
VEG, OTIWG PaiveTal kKal 0To oxnua (3-2).

H Covn (A) nmeplhapBavel TEPIOXESG UE TIG UEYOAUTEPEG BepuoKpacieq
XEWwva, eva 1 Covn (N meplAappavel Meploxeg Ke TIG XaunAoTtepeg Bep-
pokpaoieg. H Cwvn (B) avagépeTtal o MEPLOXEG OTOU OL Bepuokpacieq
TOUG Kupaivovtal peta&u twv Beppokpactawv (A) kat (IMN). H Bepuopdvwon
Tou Ba epappooTel 0ToO KTiplo e€aptaTal ArMOKAEIOTIKA ard Tn {wvn Tou
auTo Bpioketal.

'OuwG €av €vag TOTOG avhKel YEwypadika otn {wvn (A) 1 (B) aAAd Bpi-
oKeTal o€ UYPOUETPO aAvw artd 600 m ard tnv erpavela g 6adAacoag,
Bewpeital OTL avAKel OTNV auEcwS ducpeveatepn Cwvn. ETol eav pia oko-
doun BpiokeTal otn Kprtn (Cwvn A), aAAG Og opeLvn TIEPLOXT) TV Xaviwv
kat og uPodpetpo 700 m arod tn 6AdAaocoaq, evtaooetal otn Cwvn (B).

2Tov mivaka (3-2) BAEMOUNE TIG EAAXIOTEG UECEG TIUEG TNG BepUOKpa-
oilag Tou eEwTepPIlkoU TIEPIBAAAOVTOG Yia SlApopeq EAANVIKEG TIOAELG. Ala-
TILOTWVOUNE OTL 0NV EAANVIKN Emikpdtela €éxoupe peyain dlakupavon thg
MEONG TIUNG TWV BEPUOKPACLWV TOU €EWTEPIKOU TIEPIPBAAAOVTOG TIOU KUAl-
vovTal arod -12°C uexpl +5°C. To uPoueTpo avagepetal Hovo otav eival
navw ard 400 m, onoTe Ba npénel va Angpbei coBapd undéyn oToug UTTOAO-
YLOUoUG Kal, otou Xpetdletal, Ba mpéerelL va XpnotuoronBei o YuxpoueTpL-
KOG XApTNng Twv 750 m.

Apou AnpBouv unoyn Ta Taparnavew oTolxeia, urtoAoyifovtal Ta Beppl-
KA popTia, Ta oroia oTnV MAEOV arAr TEPIMTWON KAILATIOHOU, oTav Oev U-
ApxeL Avaveéwon ToU aEPa HEOW €VOG BIKTUOU aspaywywv, ival dUo eL-
OWV:

o OepuUIKa popTia arod aywyigeTnTa

o Oepuka PopTia AOYW €10pONRG EEWTEPIKOU agpa arod TIG XAPAUADEG
Tou ovouadletal aépag dicioduong.

2TIG OOBAPEG EYKATAOTACEIG KALLATIOUOU £XOUUE Kal €va OIKTUO aepa-
YWYWV TIOU OKOTIO €XEL TNV €L0AYWYT) TOU VWTIOU agpa yla Tnv avavéwon
TOU agpa Tou Xwpou. O vwrog agpag €l0AyeTal OTO XWPO aPoU UMooTe(
Mia oelpd anod eneepyacieg, arno TIG OMOIES, YIA TOV UTTOAOYLONO Twv Bep-
MIKOV QOPTiwV Pag evalapEpouv UOVO n B€puavon kat n Uypavor| Tou.
2NV TEPIMTWON auTr) TO CUVOALIKO BepUkd POopTio dlapoppwvovTal arod Ta
€&ng eni pépoug Tpia £idn BepUIKWV POPTIWV:
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Mivakag 3-2: Méoeg eAayioteg €. Oeppokpaciceg EAANVIKOV TTOAEWV.
To uPopeTpo avapépeTal HOVo av gival yeyaAuTtepo amé 400 m.

MoAN t,°C Zovn YtlJélrJ:TDO
Kaprabog +5 A
>nteia +4 A
Na&og +4 A
HpdkAelo +3 A
P6dog +3 A
Xavia +3 A
Xiog +3 A
>auog +3 A
Melpatag +2 B
MuTtiAfvn +2 B
Abnva +1 B
KopivBog +1 B
Aeukdada B
>naptn B
Képkupa 0 B
Natpa -1 B
MeooAbYYL -2 B
BoAog -3 B
Aapia -4 B
©e0oaAoVikn -5 r
TpiroAn -5 r 561
lwavviva 6 r 483
KaAdpputa 6 r 731
Koévitoa 6 r 542
ANeEQVBPOUTIOAN 7 r
Adploa 7 r
KaBaia -8 r
Apdpa -8 r
2€ppeS -9 r
OpeoTiada o) r
Kogavn -10 r 625
PADPIVA -11 r 661
MtoAepaida -12 r 601
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o OepuIka popTia arod aywyiuéTnTa
o OepuUIKA PoPTia AOYW €10aYWYNG eEWTEPIKOU agpa PECW TOU OIKTU-
OU TV agpaywywv

o Oepukda popTia AdYw NG Uypavoeng Tou Beppou aépa

Mpokelévou va yivel avTIAnmTA n pebodoAoyia kal yevikotepa o Tpo-
TI0G OKEYNG 6TAV KAVOUE UTIOAOYLIOUS TWV POPTiwV, OTIG ETTOUEVEG TIAPA-
ypagpoug 3-4, 3-5 kat 3-6 6a avapepBouue HOVO OTNV ATAY TIEPITTTWON TNG
Beppavong 6Tav dev uttiapxel SIKTUO agpaywywy 1) cuctnua Uypavong Tou
aépa. ZTnV YEVIKOTEPN MEPIMTWON OTIOU UTIAPXEL TO SIKTUO AEPAYWYWV Kal
yivetal kat Uypavon Tou agpa, Ba avapepBouue apyoTepa O’ Autd TO Ke-
@aAato.

3-4. Ocpuika popria amé aywyiuéTnTa

To ocd NG BepudTNTAG TIOU dlappEEL TIPOG To TIEPIBAAAOV amtd KABe dopL-
K6 otolxeio Tou mePIBAAAEL TO Beppavopevo Xwpo (Toixol, nmapdbupa, da-
neda, opoPEg) eEaptartat:
o AmMO TO MEYEDBOQ TNG eTIPAVELQG.
e AMO TO €i00G TWV UAIKWV KATAOKEUNG TWV OOUIKWV OTOLXEIWV TOoUu
KTlpiou (Toixol, T¢apa, TOPTESG KATL.).
o AN N diapopa Bepuokpaciag petatlu g Bepuokpaciag mepPBAA-
AOVTOG Kal NG BepUOKPACiag Tou BepualvopeVOU XWwPOouU.
4 2 3 4

WY/

1. ZoBdag

2. ToupAo
3. MovwTIkO
4. Kevo

5. TouBAo
6. 2opag

T

AL

J A A R R N Rt T N

S

p.

ZxAua 3-3. TUMIKN Kataokeun TOXOU OlKOOOUNG.
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H oxéon mou cuvdéel Ta aparndvw Kal Jag divel TIG BEPILKEG ATIMAELEG
arodé aywyluoTtnTa sivat:
g=AxUxAt (3-3)
‘Orou :
q : OvanwAeleg BeppdTnTag and aywyuotnta oe W.
Emeldn) akoun eival oe xprion povadeg onwg to keal’h kat to BTU/h
(0T Kat av autn eivat cuvexwg Bivouoa), oag utevouuiCoupe, yia
axkoun uia gopd, oTL:

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

A : H gru@Aavela mou repIKAEiEl TO BEpUAVOUEVO XDPO O M2,

U : O OAkOG OuvTEAEOTAG BeppomnepatotTnTag () aywyludétntag) Twy e-
TIEPOUG UALKWV artd Ta Ortoia €ival KATAOKEUAOWEVN 1 ETILPAVELQ
(A), oe W/m?K.

At: H dlapopd Beppokpaciaq petagu tou mepBAAAovTog t, kat Tou
Bepuatvouevou xwpou t; oe °C.

Mivakag 3-3: OsppoKpacia 0. XWPWV

Eidog x®pou ti (°C)
AwPATIA KATOKLOV 20
AOUTPA KATOIKIMV 22
MpoBaAapol, StadpopoL 15
KAlpakootdaola 15
Kataotnuara, ypapeia 20
AwpaTtia Eevodoxeiwv 20
AiBouoeg ddaockaliag 20
Xwpot epyaotnpinv 15-18

H tun tng Bepuokpaciag miepiBaiAovtog t, divetal otov mivaka (3-2) e-
V() Ol CUVIOTMWEVEG TIHMEG TNG BEPUOKPACIAG TWV ECWTEPIKWV XWPWV, aAVA-
Aoya e TN xprion Toug divovtal oTov mivaka (3-3).

O oAkOG ouvteAeotng Bepuonepatotntag U divetal eniong amod miva-
Keg. Evag te€Tol0q Tivakag ivat kat o (3-4).

H BepUOUOVWTIKN IKAVOTNTA €VOG UALKOU, diveTal PE TO OUVTEAEOTN
BEPUIKAG aywyLOTNTAG TIOU Tapouctalel, o oroiog cupPoAiletal pe T0



ypauua k. Oco pikpOTEPN TN £XEL 0 k TOOO HeYAAUTEPN BEPUOUOVWTIKY L-
KavoTnTa €Xel TO UALKO. Ol TUTTIIKEG TIMES TOU K TWV UAIKQV BEPUOUOVWONG
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eivat k = 0,032 - 0,05 W/m-K.

Mivakag 3-4: Tipég ToU OAIKOU GUVTEAEDTNH BepponieparoéTnTag (U)
S1apOpwWV SOHIKWV OTOIXEIWV. ZTIQ TIMEG £XOUV CUVUTIOAOYIOTEI Ta
ouvAON UAIKA QIvipiopaTog (MAaKAaKia, 6o8adeg KAm.).

A/A Nepiypaon U, Wim2K
A’ Aopika oToixeia Xwpig Oeppopdvaon
1 2uvneng eEwTeplkog Toixoq amnd TouRAq, maxoug 20 cm 2,16
2 ToiX0GQ CUPOUEVWY KOUPWUATWV 2,86
3 2uvneng eEwTepLKOg TOiX0Q Ke oTeyavd SLaKevo >2 cm 0,79
4 Toixog ané uretdv, SoKAPLA, UMOCTUADMATA 3,40
5 Opoor) 1y 6amedo (MAGka and Pretov), te MAAKeS Kal UypOUOVWao 2,63
6 Admedo mavw oTo XWUa 1,00
7 Meoo6TOIK0G, OPOWIKOG 2,87
8 MAGKA e KEPANOOKET AEPLLOMEVT AMO TA KEVA TWV KEPAULOLWV 3,26
9 MAGKa pe oTeyavr KepaPOoKeN (LEOW HOVWTIKOU GUAAOU) 2,24
B’ Aopika aToixeia pe Oeppopovwon, k = 0,04 W/m-K
10 Zuvnong eEwTePIKOG TOIXOG HE HOVWON 5 cm 0,58
11 Toix0g CUPOUEVWY KOUPWHATWY, e Hovwon 5 cm 0,63
12 Toixog amnoé uretdv, doKApLa, UNMOOTUAMIUATA e Hovwon 5 cm 0,65
13 Opopn N 6drnedo pe MAAKa arnoé Pretdv Kat e Povmon 5cm 0,61
14 Opodr) N} 6AMEDO e TTAGKA ATIO WMETOV KAl e LOVWON 7 ¢cm 0,47
15 AGredo navew oTo XWOUA e Jovwon 3 cm 0,57
16 Kepapookemnr) oteyavr| pe povmon 5 cm navw otn mAAKa Tou Pnetov 0,66
17 Kepapookemnn oteyavn pe pévwon 7 cm navew oTn MAAKA ToU UNeTovV 0,50
I’ Koupwuara
18 Koupmuata ahouptviou pe amida t¢aua 5,00
19 Koupmuata aloupviou pe SImAG t¢ajua e Kevo agpa 3,00
20 ZUAWva KoupmUATa pe anAd t¢aua 4,50
21 ZUALVa KOUQOUATA e JIMAG TCauLa e kevo agpa 2,60
22 ZUAveg erupdveleq Xwpig uaAorivaka 3,00
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EKT @
i NMAPAAEITMA

Na uroAoyloTtouv ol Bepulkeég anwAeleg oe W, evog eEwteplkoU TOiXoU
Beppavopevou xwpou, tiaxoug 20 cm, KATAoKeUaouEVoU amnd ToURAa ue
Ta akdAouba oTolxeia:

o Alaotdoelg Toixou: Mnkog 6m kal uog 3m

o OAIkOG ouvteleoTtng BepuorepatotnTag U Tou Toixou, Baocel Tou Ti-

vaka (3-4) eivat: 2,16 W/m2K

» Ogppokpacia rmepiBaAlovTtog: t, = 5°C

» Ogppokpacia xwpou: t, = 20°C

Egpapuélovtag ) oxeon (3-3) Exoupe:

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

270 mivaka (3-5) divovtal TIUEG TWV TIOCOOTWV HEIWOoNG TWV ATMTWAELLV
BeppoTnTag ard aywyludtnta Adyw povwong. MNMapatnpoupe 6TL n Begpo-
MOVWON OTIG 0POPEG eival Alyo TIO ATIOTEAEOMUATIKA ard OTL OTOUG TOi-
Xoug. Emiong mapatnpoupe OTL n EAATTWON TWV ATIWAELWY BepUOTNTAG a-
né aywylpotnta, oev gival euBewg avaioyn Tou Maxoug TG HOVWONG.

Mivakag 3-5: EVOEIKTIKA TOCOOTA HEIWONG TWV anWAEIOV OeppdéTNTAG
amé aywyigoTtnTa Adyw Oepuopoévwong - MovwTiKo UAIKO
pe k = 0,04 W/m2-K

Mayog pévwong 2TOUG TOixXoUug 2TIG OPOPEQ
2,5 57 62
5 73 77
7,5 80 83
10 84 87

‘Onwg duarmotwvouue and tov mivaka (3-5), auEavovtag 1o nmaxoqg g
MOVWONG OTOUG ToiXoug arod 2,5 cm oe 5 ¢cm, eAATTWVOVTAL Ol ATIWAELEG
BepudTNTAg KATA 16% (73-57), evd auEavovtag 1o Tiaxog g uévwong a-
1o 7,5 cm oe 10 cm (MAAL KaTd 2,5 cm), TO TIOOOOTO PEIWONG TWV ATIWAEL-
WV BepoOTNTAG Ao AYWYLLOTNTA PEIWVETAL HOALG KaTA 4% (84-80). A&icel
€Miong va uroypaupoTel 0Tl TeTpanAactalovrag to 1axog tTng HoOvVwong
aro 2,5 oe 10 cm, oL anwAeleg Pewwvovtal HOALG Kata To 1/4 (ya Tnv akpi-
Bela 27%). Auto onuaivel OTL dev TIPETEL VA AKOAOUBOUNE akpaieg AUCELG
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MOvwong, ylati aveBAalouv To KOOTOG TNG KATAOKEURG XwpIig avTtioTolxo a-
TIOTEAECUA OTOV TIEPLOPIOUO TWV ATIWAEIWY BEPUOTNTAG.

Enixpiopa

Apopikn TouBAodour

Enixplopa

««— ETiixplopa

MovwTiko UAIKO
‘— OpBodpopikr) TouBAodoun

AUTAT) OTPGOOT ACPAATOTIAVO

'S MrieTév kAicewg

AOUKL

Ertixpliopa

[MAGKeG TAPATOWV

*Z1eyavoroinon
(ACQAATIKA PUAAQ)

dpaypa udpaTuwv

MAGka omA. oKupod.

ZxAua 3-4. TUMIKI KaTaoKeun LOVwonG o€ Toixoug (A) kat og 0popEG (B).

®UANo oAuatBuAeviou
(NauAov)

MovwTIkO UAIKO

2hHuepa n vouobeoia ermBAAAEL BEPUOUOVWOT O OAEG TIG VEEC OIKOOO-
HEQ TiEPLOPICOVTAG ETOL TIG BEPUKEG AMMWAELEG aATId AYWYLIHOTNTA TWV UAL-
KWV KATAOKEUNG TNG olkodoung. Baoel Tou 1oxUovTog Kavoviopou Beppo-
MOVWONG (KaTA TOV XPOVO £KO0O0NG TOU TIApOvTOog BiBAIoU), Ta doUKA OToL-
Xeia Ba mpéemet va mapouctalouv YEYLOTN TIUY TOU OAIKOU OUVTEAEOTH Bep-
porepatotnTag U ocupgpwva ye tov mivaka (3-6). Emiong, aAAol meplopl-

ool Tou ev AOYW KAVOVIOUOU, oUucLlaoTIKA eTiBAAAouV oTIg {wveg B’ kat I
va XPNOoLoriolouvTal SUTAOL UAAOTIiVAKEG.

)

Mivakag 3-6: M€yi10TEG TIHEG TOU OAIKOU GUVTEAEOTH BeppomeparéTnTag
U 8daoel Tou 10XU0VTOG KAVovIoHoU Bsppopévwong oe W/m2-K

BEPUALVOUEVOUG XWPOUG

Zr1oixeio Karaokeung Zovn A Zovn B Zovn ©
E&wTeplkol ToiXOl CUUTIEPIAAUBAVOUEVWY TWV
EEWTEPIKDV DOKAPLDV KAl UTIOCTUAWHATWV 0.7
OplZovTieg ETIIPAVELEG UE EAEUBEPO agpa
ETIAVW 1 KATW (OPOPEG - TIUAWTEG) 0.5
Adrieda er1i TOU €5APOUG 1 TIAVW ATIO KAEIOTO Un

. . 3,0 1,9 0,7
BEPHALVOUEVO XWDPO
AlaxwpPLlOTIKOL TOoiXOLl TIPOG KAELOTOUG N

3,0 1,9 0,7
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3-5. O ummoAoyiouo6g Tou 0AIKOU OUVTEAEOTR BsplomeparoTnTag
ME OIAPOPETIKO MAXO0G HOVWONG N HE OIAPOPETIKA
OcppuopovwTIKG UAIKG®

Orav yvwpiGouue 10 ouvteAeatn U, evog SouikoU oToixeiou XwpiG Bepuouovwon
Kal epapuolouus 0’ auTo BEPUOUOVWTIKO UAIKO Ot MAAKeG riaxoug d (m), e ouvTe-
Agorn Oepuikng aywyiuornrag k (W/m-K), 1ote o véog ouvteAeotng U Exel Tnv Ti-
U1} TTOU TIDOKUITTEL QIO T OXEOoN:

1.1 4.9 wmk (3-4)

UTu, Tk

To oeUTepo UEPOG Tou mivaka (3-4), rmou avagepetal ota OOUIKA oTolxEla Ue
Bepuoudvwon, MEoskuwe BAcel TG Mapanavw oxeong ue ouvteAeotn k = 0,04
W/m-K. Av BgAeTe va ExeTe akplBEoTepa aroteAéouara a rnpérnel va epwtnoel o
KATAOKEUAOTHG TOU BEPUOUOVWTIKOU UAIKOU 600V a®opd TnVv Tiun Tou k. @a rpémnel
Maviwe va avapepbei 011 o1 TIWEG Tou rivaka (3-4) eival armoAuta (KavorionTIKEG
yla ToUuG oUVNBELG MPAKTIKOUG UMTOAOYIOUOUG.

H rpooBnkn agptlOuEVNG KEPAUOOKEMNG MAVW arto urtapxouoa opo®n JeV Mpo-
opEpeL oxedOV Tirnota oe Beplouovwon. BeAtiwvel duwg Aiyo 1o ouvteAeotn U, e-
rewdn replopilel TNV TAXUTNTA TOU aépa oTo EWTEPIKO MeplBaAAov, mavw amnd tnv
rMAQKa Tou UreTov. Emiong uelwvel napa moAu 10 WUKTIKO QopTio, onwg Ba douue
apyotepa. H oxéon Baocel g oroiag UMopoUUE va EKTIUNOOULE TN VEQ TIUN TOU
ouvtedeotn U, av n Tiurn Xwpic tnv Kepapookerr) eivat U,, eivat n g&€ng:

-1 4006 (3:5)

Ut

AV n KEPAUOOKEM gival OXETIKA OTEYAVI] (ETUTUYXAVETAL UEOW UOVWTIKOU QPUA-
Aou katw and 1a kepauidla), TOTE O MAYIOEUUEVOG AEPAG TIDOOPEPEL Uia MPOoBETN

HOvwon Kat o véog ouvteAeotng U Bpioketal aro tn oxeon:

1 1
-1 ,02
U=, (3-6)

ZHMEIQZH

2Ta BepUooVWTIKA UAIKA TIoU Kataokeuadovrtal eri TOMouU, OMweG TO MEPAITOOEUA,
TO QQPOUTIETOV KATL. Ogv glval MOTE UE EMAPKN AKPIBEIQ YVWOTOG O OUVTEAECTHG

3 H didaokalAia tou kepadaiou uropel va rnmapaAn@Bsi kata v kpion tou OLda-
OKOVTOG
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BepuorepatoTNTAG TOUG Kal e€aptdrtal o€ UeyaAo Babuo kal aro Tov TpOro Kata-
OKEUNG TOUG. 2av eVOEIKTIKN TIUN avapEPOUUE OTL Ta 3-5 cm raxoug arod autd Ta
UAIKG avTioTolxouv o€ 1 cm agpwdous UOVWTIKOU UAIKOU Tou dlaTiBeTal oTo eUro-
Lo O€ ETOIUEG MTAAKEG. Kal QUOIKA Uia eVOEIKTIKN TIUN UITOPEL va OlaPEPEL QPKETA
Qrio TNV nPEAyuatikn.

T
i MAPAAEIrMA 1

Na urtoAoytotei o ouvteAeotng U eEwTtepikou Toixou ue Bepuouovwon 3 cm kal ue
BepuoUOVWTIKO UAIKO rTou rapouoctdlet k = 0,032 W/m -K.
Ao tov riivaka (3-4) Bpiokouue 0TI 0 TOIX0G, XwpIiG Bepuouovwon, rmapouctadet
k = 2,16 W/mPK. Arié tn oxéon (3-4) Exouue:
1 0,03

1 _ _ _ 2
U_2,16+70,032 =1400 U=0,71 WIim°K

0
i MMAPAAEIrMA 2

Na urntoAoytotei 0 ouvteAeotnc U uiag opo®n¢ mou aroteAgital arno nAaka UrneTov
XWpPIc Bepuouovwon, aiAa ue uypouovwon, otav apyotepa Tornobstnbei mavw o’
Qutnv pia arAn agplOuevn KEPQUOOKETT).

A6 tov rivaka (3-4), Bpiokouue OTi n opor), mapouctalet k = 2,63 W/mPK. Aré
™ oxéon (3-5) Exouue:

1 _ 1 _ _ 2
U=7263 +0,06 =0,44 7 U=2,27 WIim°K

H Tiun 8 tou rivaka (3-4), apopa aepllouevn KepaUOoKe navw o€ rmAdka (U =
3,26). H diapopad opeidetal oTo OTI QUTI 1 KEPAUOOKETIN £ival KATAOKEUAOUEVT) Q-
110 TNV QXN MAvw oTtnVv rMAdka, Xwpig¢ uypoudvwon (n UypouUdvwon CUUUETEXEL OTN
Tiun Tou U).

3-6. Ocpuika poprtia amé ciocodo Yuxpou aspa mepi6AAAovrog

'‘O00 KAAR Kat av eival n nmoldTNTA TNG KATAOKEUNG TWV avolypdTwy (rop-
TEQ, Mapdbupa) evog Kripiou, dev propei va aropeuxBbei n eicodog oTo
BepualVOUEVO XWPO KATolaG TIoocoTNTAG £EWTEPIKOU AEPA, TOU OTIoioU 1
Beppokpacia sival HkpoTePN ard Tn BEPPOKPACIa TOU XWPOU Kal idla e &-
Keivn tou mepBaAAAoOVTOG. To 00O NG BepudTnTag Mou anatteital ya va
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BepuavBei o eloepXOUEVOG 0EPAG KAl VA PTACEL 0T BepUoKpacia Tou Bep-
MALVOUEVOU XWPEOU, Ba TIPETEL VA UTIOAOYLOTEL, MOTE 1 TIAPEXOUEVN BEPUO-
TNTA OTO OUYKEKPLMEVO XWEO, VA KAAUTITEL TNV NPOCBeTN autr arnaitnon
yla N B€puavon Tou ElI0EPXOPEVOU amd TIG XapauAadeg Yuxpou agpa. To
HEYEBOG TWV BEPUIKWV arnwAELWV AOYw Sleicduong Yuxpou aépa aro TIG
XOPAUAdES TWV avolyudatwy, eEaptdrat:

e Amd TO MAKOG TWV Xapapuadwyv Twv Bupwv Kal Mapabupwy.

e AMO Tn mMoIOTNTA KATAOKEURG TwV Bupmv Kal Twv Tapabupwv (av
KAgivouv kaAd 1 aprivouv ueydaia replbwpla e106dou eEwTteplkoU ag-
pa).

o AMo Tn B€éon Tou avoiyparog (oe TPOOTATEUOUEVT BEon amo AAAa
KTipla, oe eAelBepn BEon 1 og AKpWG TIPOCRAAAOUEVN BEON).

o Ano tn Oepuokpacia mepiBaAAovTtog.

e ATO TnVv évracn Kai Tn 31e06uvon TWV AvEPWV TNG TMEPLOXNG.

Ou anwAeleg BeppodTnTag ard I dleioduon agpa uroAoyifovtal Xpnot-
HOTIOLWVTAG €OIKOUG TIVAKEG TIOU SiVOUV TOUG OUVTEAECTEG ATIWAELWV
BeppoTnTag aro dleiocduon agpa MePBAAAOVTOG.

-~~~ ATIOAELEG BEPUOTNTAG
«== F{00d0G Yuxpou aepa

ZxAHa 3-5. OcpUIKEG arWAELEG arTo TV £i00d0 YuxpoU aspa
ePIBAAAOVTOG KAl ard aywylldTNTA TWV UAIKWV.

Yridpxouv S1Apopol TPOTIOL YIa TOV UTIOAOYIOHO TWV AMWAEIDV BEPUO-
TnTag aro dleioduon aépa TePBAAAOVTOG KAl OPLOPEVOL A auToUq eival
e€alpeTika TiepimAokol. H peBodog mou emAEXBnke yI' autd 1o PBIBALo, av
KAl TIOAU artAr), eival n TAEov €ykupn LEBOBOG Tou LoXUEL onuepa otov Eu-



OEPMIKA KAl WYKTIKA ®OPTIA 129

PWIMAIKO XWDPO* Kal divel Pe KAAN TIPOCEYYION TO TIOCO TOU agpa Sleiodu-
ONG Kal TO HEYEBOG TWV BEPUIKAOY ATIWAELDV.

(a) YmoAoyiopdg Tng TTOOOTNTAG TOU Aépa TOU MTTaivel amd TIG Xapapa-
6¢eq (aépag dicioduong).
Muwa ektipnon Tou aépa dieioduong arod TIG XAPAUASEG TwV AVOLYHATWV
(mopTEQ KAL TTAPABUPQA) evOg Bepuatvopevou Xmwpou Sivel 1) TIAPAKATW OXE-
on:
Q=VxN, /3,6 (3-7)
‘Orou:

Q : O aépag nou el0EPXETAL OTO BEPPALVOUEVO XWPO o€ L/s.
V : O VKOG TOU BEPUALVOUEVOU XDPOU O mS.

N..: O apiBuog Twv aAAaywv ava wpa, Tou agpa tou Bepuatvouevou
Xwpou (rivakag 3-7).

2HMEIQZH 1

O aplBuoe 3,6 OTOV TIAPOVOUAOCTY €ival yia Tn METATPOM) Twv m¥/h oty
TUTIIKA povAada apoxng oTo cuotnua Sl rou eival 1o L/s.

2ZHMEIQZH 2

O oupBoAlouog N, iowg va o0ag gpaivetal Kanwg napd&evog. Auto opeile-
TalL oTO OTL Ol apBuoi yevika cupBoAifovtal pe 1o ypdauua N (1 Jue 1o n) -
V@O 0 OgikINng 1poodlopidel TO TL AKPBOG AVTUTPOoWIiEUEL 0 aplBuog. Ev
TIPOKEIPEVW O OeiKTNG ac TIPOEPXETAL ard TA APXIKA Twv AEEewv air
changes (= aAAayEg agpay).

4 Bdoel Tou Eupwraikou rpoturiou EN-832
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Mivakag 3—7: Ap1Bu6g aAAaywv ava wpa Aoyw aépa dicioduong Baocl
ToUu Eupwnaikou mpoTtumou EN-832

MoVoKaToK(EG, MeydAa kTipla | Meyaia ktipla

. € doUo € pia povo

MEIERO el LriEiew Awrhokaroude TOU‘;\C'I loTOoV sKTEGElu &V
Kat Aouré pkpa X i u, i

eKTEBEIUEVEG TAEUPA

2Teyavotnta Kripiou

X = Xaun\i, M = Meoaia, Y = Yo | X [ M [ Y[ X [ MY [ X|M]Y

Mepoxn mou Bpicketat To ml@a|le|l@a|e |6 |?]®]e

(KTipla og avolkto xmwpo

(1) | KoL wAa kripia riou, 1508 051207051006 |05
ugvovTal mavw aro TIq , ’ ’ ’ ’ ’ ’ ’ ’

AAAEG OLKOOOUEQ

Ktipia otnv egoxn

@) rnepBaAAopeva ano dEvipa
(6x1 d400g), ) OE TIEPLOXESG 1,106 1051091060507 105105

XWPIG TIUKVH avOoLlKodOUNon

Ktipla néoou uyoug,

O€ TIUKVA SOUNUEVEG

TIEPLOXEG, OE KEVTPa TOAewv | 0,7 1 0,51 05106105105 |0,5] 05| 0,5

N KTipla péoa o dAc0C.

Na kdbe mepinmTwon,

) eAAXLOTOG BUVQTOQ 0,5
aplBpog aAvave®oewV

TOU a€pa ava mpa

2XETIKA |E TN OTEYAVOTNTA TOU KTIPiOU, EVOEIKTIKEG TIEPUTTWOELG ETUAOYNG Ei-
vat:
XapnAn: ArAd EUALVA KOUP®UATA T) AAOUULVIOU XWPIG KaAT oTeyavoroinon.
MaAaia ktipa (Gvw Twv 20 ETMOV) HE XAUNAO EMIMEDO CUVTAPNONG.
Y1iap€n TCaKloU Xwpig TAUrnep KAELGINATOG TNG KAULvAadag.

Meoaia: Koupwpata pe KaAr oteyavortoinon, arnd aAouuivio i EUAo.
Ktiplia 10-20 etV e PETPLO ETTMESO CUVTHPNONG.

MoVOKQATOLKIEG [UE KOUPOUATA ETILLEANEVNC KATACKEUNG.

Y1iap€n 1CaKIoU UE TAUTIEP KAELOIMATOG TNG Kapvadag.

YPnAR: Mévo yia dlapepiopata Kat Xwpoug o€ PEYAAA KTipla, TIoU £XOUV |-
Bado6V TO TIOAU pEXPL 140 M2, Xwpig TCAKL, YE ETIUEANUEVNG KATAOKEUNG OTE-
yava koupmpata. Ot JOVOKATOLKIEG KAl YEVIKOTEPA TA TIavTaxo6ev eAeubepa
OLKNLATA OUDETIOTE EVTIACOOVTAL O’ QUTNV TNV Katnyopia.

Mpopavag, n mAéov ouvnBiopévn mepinTwon eival n Meoaia oteyavoTnra.
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2TIQ TEPUTTWOELS EEWTEPIKWV BUPWV TIOU avOLYOKAEIVOuV TIOAU ouxva
(m.x. kKaTaoTnuatwv) otn Pada Tou agpa dleioduong TIoU TIPOKUTTTEL amod TN
oxéon (3-7) mpooBeToupe kat 5-6 L/s yia kdBe dTtopo mou urnaivel oto Bep-
palvouevo xwpo. H T autnh woxuel yia péon taxutnta agpa 3,5 m/s. lNa
MEYOAUTEPEG TAXUTNTEG A€Pa AUEAVOUUE AVAAOYIKA. € AVOIKTO XWPEO TL.X.
priopei va éxoupe Péon TaxUTnTa agpa akdun Kat dumAdaocta, ornote 8a AdG-
Bouue 10-12 L/s. O1 péoeg tTaxutnTeQ TOU A€PA, OTOV EAANVIKO XWPO Ku-
paivovTtal and 5-7 m/s. Avtiotolxa O KAAA TIPOOTATEUPEVEG TIEPLOXEG
(T.X. KEVTPA TIOAEWV KATL.) UMOPOULE VA TIAPOUUE UKPOTEPEG TIUEG, TLY. 3-
4 L/s. Ta mapanavw ouvoyifovtal otov mivaka (3-8). Ot TiuéG Tou Tiivaka (-
oxUoUV Yla TIG OUVNBEIC TIOPTEG TIOU PE KATIOLO TPOTIO KAEIVOUV QUECWS
META amo KABe Avolyua, T.X. €XOVTag évav auTOpaTo pnXaviopd emavagpo-
PAG (KaTaoTHUATA, TPATECEG KATL). 2& AAAEG TIEPUTTWOELG UTTOPEL va €XOou-
HE TIOAU OLOPOPETIKEG TIUEG.

Mivakag 3-8: ZuvioTWHEVEG TINEG AvAVEWONG AEpa ava AToHo Tou e10€p-
XETAI OTOV KAINATIZOMEVO XWPO HEGW BUPWV TTOU AVOIYOKAEIVOUV cuxvda.

A A
Meploxn Tou BpiokeTal TO KTiplo SDG?_//STOUO’
(1) KTtipla oe avolktd Xwpo, mavtaxobev eAeubepa 10-12
KAl EKTEBEIEVA OE AVELOUG
@) Ktipla otnv e€oxn neptBarlopeva aro dEvTpa (OxL 5.6
0A00G), N O€ TIEPLOXEG XWPIG TIUKVA avolKoddUNom.
(3) Ktipia péoou uoug, oe TIUKVA SOUNEVEG TIEPLOXEG, 3.4
O€ KEVTPA TIOAEWV N KTipla HECA 0 dAO0OG.

Eu‘?‘ LTF?
i NMAPAAEITMA

O dlaoTtaoelg Tou Beppalvoevou KATaoTraTog, Tou oxnuatog (3-6), mou
BpiokeTal 0TO KEVTPO TNG MOANG eival:

e Mnkog (L) =15m
e MAGTOg (W) =12 m
e YQog (H = 4m
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O Xwpog eival YwVIaKOG Kal PEPEL avoiyuaTa (MOPTA KAANG KATAOKEUNG
KAl OTEYAVEG N avolyoueveg Burpiveg) oe dU0 MAEUPEG Tou, OMwg paive-
TaL oto oxnua (3-6). YmobeToupue OTL Priaivouv oTo kataotnua 10 aroua
TNV wpa. Emiong €otw 611 €xoupE:

» Oepuokpacia agpa neptBaArovtog :ty =2°C
o Oepuokpacia agpa Beppatvopevou xwpou: ty = 20°C

Na urtoAoyloToUV oL BepLKEG amwAeLeg arnd Tn dleioduon Puxpou agpa
nepBAAAOVTOG.

D O apBuée Twv aAAaywv Tou dnuoupyel n dleiocduon tou eEwTteplkoU
agpa, eival 0,5, 6mnwg mpokurTel arnod Tov mivaka (3-7) (Ypauun 3, otAn 2).
Eriong o 6ykog Tou Bepuatvouevou Xwpou sivat:

V=LxWxH=15x12x4 =720 m3
Egpapudlovtag ) oxeon (3-7) EXoupe:
Q,=VxN,/36=720x0,5/3,6 =100 L/s

Ma k&Be atopo mou praivel oto katdotnua rpooBétoupe 4 L/s, Bdoel
Tou mivaka (3-8). Ermopevwg anod tnv £icod0 atéuwy EXOUlE:

Q,=10datopa x4 =401L/s
O 0AkOG OYKOG aépa dleioduong (Q,) Ba eivat:

Q,=Q,+Q,=100+40 = 140 L/s

(8) YrmoAoyiop6g TV BepUIK®OV POopTiwv amé Tov apa dicioduong.
Yridpxouv dUO TPOTIOL UTTOAOYIOUOU TWV arnwAelwv Bepudtntag arnd dieio-
duon aépa repBaAlovToq. O évag TPOTOG eival e TOV PUXPOUETPLKO XAp-
™ (B¢ppavon e otabepr| Tnv €lOLKY uypaocia). H diadikacia urtoAoylopou
TV anwAelwv Bepudtntag pe In Bonbela g Yuxpouetpiag (YuxpoueTpL-
KOG XAPTNG) avartuxinke AEMTOUEPDG OTO BEUTEPO KEPAAALO AuToU ToU
BBAlou, otnv napdypago (2-18) otnv omnoia Ba mpemel va avatpegeTe ya
TN OXETIKN UTEVOULON.

2TIC EPAPHUOYEC KABNUEPIVAG TIPAKTIKNAG, Ol UTMOAOYIOMOL pag yivovtal
le Ta oTolxeia Tou agpa standard, dnAadr Tou aépa o oroiog oTNV EMPA-
vela Tng 6dAacoag (upouetpo 0 m, atpoo®alptkr) riicon 101,3 kPa) €xel e1-
SIkr) rukvotnTa p = 1,2 Kg/m? nou avtiotolxei o e8kd 6yko v = 0,833
m3/Kg. Ze upopeTtpa 750, 1500 kat 2250 m, 0 a€pag autog napouctalel a-
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vtiotolxa p = 1,1, 1,0 kat 0,9 kg/m3 (repirou), énMwg prnopouue va dlari-
OTWOOUE Artd TOUG AVTIOTOLXOUG WUXPOUETPIKOUG XAPTEG.
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Zxnua 3-6. To karaotnua Tou napadeiyuarog (6a xpnoiuornoinbei kat oe emoueva
rmapadelyuara). Oswpouue ott Boioketal otn {wvn B, n eAdxiotn uéon
Bepuokpaoia riepiBaiiovrog gival 2°C kai n Bspuokpacia
TWV E0WTEPIKWV XwpwVv 20°C, dnAadn At = 18°C.
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H xprion tou standard aépa, pag eTITPETEL VA EKTEAOUUE ATTAOUG UTIO-
AOYIOUOUG XwpIig TNV avAayKn va KatapeUyoOUUe CUVEXWG OTOV YUXPOUE-
TPIKO XAPTN. PUOIKA O PUXPOUETPIKOG XAPTNG dev TAUEL va gival éva T1o-
AUTIHO gpyaAeio aAAG n xprion Tou eival anapaitntn o€ AAAOUG UTTOAOY!L-
OMOUG, TOUG OTIoioug avaAUTIKA eidape 0TO KEPAAALO 2.

H oxéon mnou pag divel To ocd g BeppodTnTag Ard TV €icodo Tou
VWTIOU a€pa, yia uPouetpo 0, eival n eENg:

qg=1,2xQx At (3-8)
‘Orou:
q : OLanwAeleg BeppdéTnTag oe W.
Q : A¢pag dleiocduong oe L/s.
At : Alagpopd Bepuokpaciag peTa&u MepBAAAOVTOG KAl BEpUALVOUEVOU
XWPOU.

O ouvteAeotng «1,2» 0Tn oxeon (3-8) eival To ywvopevo CoXp= (edkn
BepudTNTA TOU Qgpa) x (e Tukvotnta Tou standard agpa) = 1,0
kd/Kg-K x 1,2 Kg/m3 = 1,2 kJ/m3K.

270 TIAPAdELYA TIOU AVAPEPANE TIPONYOUUEVWGS UTIOAOYIOTNKE OTL O O-
€pag oleioduong eival 140 L/s kaw n At eivat ion ue 20 - 2 = 18°C. AvtikaBi-
oTwvTag oTn oxeon (3-8) Ta oTolxeia ou uroAoyioaue €XoUpE:

9,=12xQxAt=1,2x140x 18 = 3024 W

[Mla oUyKpLoN Twv arnoTeAeouATwy, av epyalopactav Je Tov Yuxpoue-
TPIKO XAptn Ba Bpiokaue:

“ncigtone | W | opeharbe qakach
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

Awariotwvoupe dnAadn OTL To OPAAUA eival TIOAU UIKPO Kal Xwpig oucla-
OTIKI] ONUacia yla TIG TPAKTIKEG ePapPoYEG. Emiong n meplexoduevn vypaocia
TOU a€pa, EAAXLOTA eMNPEeAlel TO AMOTEAEONA, TIPAKTIKA eival dveu onuaciag.

H oxéon (3-8), uropei va yevikeutel otn popdn (3-9) wote va divel a-
TIOTEAECUATA YLA OTIOLOdNTIOTE UYOUETPO.

q=CxQxAt (3-9)
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Mivakag 3-9: Tiyég Tou C

‘Orou C = C, X P. Ot Tég Tou C, a- .
. . . Yopetpo C
valoya He TO uYPoueTpo, divovtal
oTov ivaka (3-9). 0 1,2
2T0 B€ua TOU UTOAOYLOMOU TOU 750 11
PpopTiou aro sloaywyn eEwTteplkou a- 1500 10
€pa (mepBariovtog), Ba emavéABou- i
HE He MEYOAUTEPN AETTOUEPELD OTNV 2250 0.9

napdypago (3-12).

3-7. O umoAoyiou6g Tou BspuIKOU PopPTiou Kai n eEmAoyn Twv
pnxavnuarwyv @puavong

A@ou uroAoyiocoupe Ta €11l HEPOUG BepUKA PopPTia, Ta abpoifoupe Kal Bpi-
OKOUUE TO OUVOAIKO BEPUIKO POPTIO TOU XWPoU. AUTO Ouwg Ogv eival To
@opTtio 1ou Ba AdBoupe UTT OYn yia TNV EMMAOYN TWV UNXAVNUATWY UAG.
Yrdpxel kat n MapAueTPog rmou ovopdletal SIAaKOTITOUEVN AELTOUpYIa.

Ma va kataAapoupe Tt akpP®G €ival n dLOKOTITOUEVN AstToupyia, Bupn-
Beite 60a einape otnv rmapdypago (3-1), mepirmtwon (Y). ZUYKEKPLUEVA, OTAV
TO ouoTtnua B€ppavong OlakomTel TN Aettoupyia Tou (KaTémyv eVIOARG Tou
BeppooTATN XWPOU), 0 XWwpPog eEakoAoubel va Bepuaivetal arod tn Bepuotn-
TA TIOU €ival anodnkeupévn ota SOUIKA OTOLXEID TNG OLKOOOUNG, TWV OTIOIWV
n BepUOKPACia PUOIKA TTIEPTEL.

‘Otav 8a Eavapxioel va Aettoupyei To cuoTnua B€ppavong (pe To avoly-
pa Tou BepooTdTn), Ba Tipemel auto OxL LOVO VA AVTILETWTTIOEL TA BEPUIKA
@opTia aAAd kAl va avarAnp®oEeL Kat TIG arwAeleg BepUOTNTAG TWV OOL-
Kwv oTolxeiwyv. Na va yivel n avanAnpwaon, oTiG un 0PHOMOVWHEVEG OIKO-
BoMEG, KAVOUE ia Tipooaugnon 20-25% erii Tou Beppkou popTiou Kat Ba-
o€l AQUTOU ETIIAEYOUE TA UNXAVAUATA.

Mépav TG Tapandavw mpooau&énong UMopoUlEe va KAVOUUE ETUTTAEOV
npoocau&énon 5% av o mpooavaToAlouog eival Bopvog, BA 1 BA. Emniong
MITopoupue va KAvouue peiwon katd -5% av eival votiog, 1) NA 3 NA. H ro-
AUETNG eumelpia Tmou undpxel otn BEpuavon €xel anodeiel OTL Ta MoocooTa
auTd, eival armodoAuTa IKAVOTIOINTIKA.
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AvTtiBeTa, OTIG BEPUOUOVWUEVEG OIKOOOUEG, N TIPAEN €xel arodeifel OTL
n npocauénon 25% eival avemapkng, £MeLdr, AOYW TwV UKPOV AMTWAELQY,
TIPOKUTITOUV WIKPEG OL povadeqg BEpuavong. To cuotnua B€ppavong dlako-
TITEL TNV AELTOUPYIA TOU KATOTILY EVTOANG TOU BEPUOCTATN KAl TIAPAPEVEL E-
KTOG AetToupyiag PEXPLG 6Tou n BepUOKPAGia va TECEL OTO ONMEIO EKEIVO
Tou Ba doBei evToAr and 10 BEPUOOTATN YA TNV €K VEOU AELTOUPYiIa TOU.
To arotéAeopa Ba eivatl, oto Xpovikdé auto dldotnua, va xabei n idla Bep-
poOTNTA ard Ta SOUIKA OTOolXEla TNG BEPUOPOVWHUEVNG OIKOOOWNG, 60N Ba
Xavotav av 1 olkodoun dev fTav Bepuopovwpevn. Xpetaletal dnAadn va
avarnAnpwoouue tTnv idla repinou MoodTNTA EVEPYELAG €(TE N OLKOJOWN £i-
val BepUOUOVWUEVN eiTE OXL.

MNa va emuteuxbel n avanAnpwon g BepudINTAG TIOU XABNKe ard Ta
OOMIKA OTOolXE(a TNG BEPUOUOVWUEVNG OIKOOOWNG eV ETTAPKEL N TIPOCAUEN-
on 25% eri Twv BepulkwVv PopTiwv. Ol anwAegleq oTnV BEPUOPOVWUEVN OL-
Kodour eival JIKpEG, ondTe n LOoXUG Tpocau&nong Adyw SlakomTopevng
AelToupyiag, wg MoocooTo eri Tou BepuikoU popTiou, xpeldleTal va eival
TIOAU peyaAutepn. Mia Turikn Tiur| eival n mpooau&non kata 100%.5

Eotw 6Tl 0T0 Katdotnua Tou oxNuatog (3-6), oag ¢nInoav va KAvete KAL-
paTIopd (B€ppavon To Xelwva, YUuEn To Kalokaipl) pe avrAiieg Bepudn-
Tag. O Xwpog dev dlaBETEL Kauia AAAN nyn B€ppavong. Exete otn didBe-
on oag 4 turnoug avtAlwv BeppdTnTag, BEpUAVTIKAG LOXUOG avTioTolxa 3,2
-4,3-6,4 - 8,4 kW. Na eruAEEETE TOV APIOUO KAl TA UEYEDN TWV Pnxavnua-
TWV TIOU arattouvtal, €xoviag uroyn oag 61l ol dlabgotyol Toixol oag
@BAvoUuV Yla va ToTIoBETNOETE TO TIOAU HEXPL 3 unxavrhuata. Na yivel o u-
TIOAOYLOPOG TOCO OTNV TIEPITITWON TIOU TO KATACTNUA SLaBETEL BEPUOPOVW-
on, 600 Kal oTnV TePInTwon 1ou dev dlabeTel. OL CUVTEAEOTEG BepuoTiEPQ-
TOTNTAG, eival Baoel Tou mivaka (3-4), dnAadn £xouv wg ENG:

NMAPAAEITMA

5 EvaAAaKTIKG, 1 Tipooau&non autn propei va yivetat AauBavovtag oTov UMoAOoYL-
oMo TWV POPTIWV TIOAU HEYOAUTEPOUG CUVTEAEOTEG AywYILOTNTAG (U) and autouq
TIoU TIPORAETIEL N LEAETN BEPUOUOVWONG (TT.X. OUTAACLEG TIWEG, TIPAYUA TIOU LOOSU-
vapel pe mpooauvgnon 100%). Ot eplocOTEPOL PEAETNTEG, EPAPUOLOUV AUTOV TOV
TPOTIO.
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Mivakag 3-9: Tiuég Tou ouvteAeoTn U yia To mapadeiyua
TOU KTIpiou Tou oX\uarog (3-6)

STOIXEIO KATAOKEUNG Xwbi v, W/mQK v, W/m?K
wpig Beppopovwon| Me Beppopdvwon
Toixog eEWTEPIKOG 2,16 0,58
Opoon 2,63 0,47
Adrmedo 1,0 0,57
Kougpwpata aAoupLviou HovmV UAAOTILVAKWV 5,0 R
Kougpwpata ahouptviou SIMA®V UAAOTILVAKWV R 30

D Ermeldn) npdkettal va eykataotabouv avtAiieg Bepudtntag, onwg foén a-
vapEPAUE, OEV UTTOPOUE VA EKTIUACOUUE Ue BeRalOTNTA AV TO KPIoIWo on-
MEio gival va KaAurttovTtal Ta BepUIKA PopTia 1 Ta YUKTIKA popTia. Av Ka-
AUTTTOoVTal Ta BepUkA popTia, TOTE O Hia BEPUOUOVWUEVN OLKOOOWN, Ta
YUKTIKA PopTia katd naoca rmeavotnta 6a KAAUTITOVTAL. 2TO CUYKEKPLUEVO
Ouwg mapddelypa Tou oxnuatog (3-6), 6nwg Ba doupe apyoTepa, AdYw
TWV TIOAAQWV UAAOTILVAKWY, TO YUKTIKO POPTIO Ba MPoKUWYEL LEYAAUTEPO.

Mivakag 3-10: YmoAoyIiou6G Tou BepHIKOU POPTIOU TOU KTIpiou
Tou oXAHaTog (3-6) oTnV MePINMTWON TTOU deVv d1a0£TEI BEpUOPOVWON

Meptypapn otolxeiou Emupdvela A (m2) U, W/m2K Ax U x At
Toixog Bopvog 12x4 = 48 2,16 1866
Toixog avaTtoAlkog 15x4 = 60 2,16 2332
Opoon) 15x12 = 180 2,63 8521
Adnedo 15x12 = 180 1,0 3240
Butpiveg (7+6+7)x1,5=30 | 5,0-2,16 =2,84 1534
Mopta 2x2,5=5 5,0-2,16 = 2,84 256
>UvoAo 17749
Mpooau&non 25% 4437
2UvVoOAO arnod aywyuoTnta 22186
Ao agpa dieioduong 3024
ZYNOAO (W) 25210
OEPMIKA ®OPTIA (W) 25200

2710 apadelypa NG napaypapou (3-6), UNoAoYIoTNKe yla Tov ev Adyw
XWPO OTL TO PopTio Aoyw e€aeplopou ntav 3024 W.
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2TnV TIEPITITWON TIOU 8€V €XOUNE BEPUOPOVWOT) Ol ATIMAELEG ATTO AYWYL-
MOTNTA €XOUV WG €ENG (At = 18°C):

(o)

é, NAPATHPHZH
21a Koupwpata eAneodn cuvteAeotng U = 5,0 - 2,16 = 2,84 emeldn ol Toixol
rnapouctdlouv U = 2,16. Auto €ylve emeldn] €va TUNUA TWV ATIWAELOV TWV
KOUQWUATWVY eANPON undwn padi pe TG anwAeleg Twv Toixwv, apou oTo
EMPadOV TOU KABE TOiIXOU OUVUTIOAOYIOAUE KAl TO EUPRASOV TWV KOUPWUA-
TWV TOU gival Mavw ¢’ autdv. Av Ta koupwuata rapouciafav kal autd U =
2,16 W/m2K, érnwe ol Toixol, dev Ba xpelaloTtav va Ta AABoUlE TIEPAITEPW
uroyn pag otov uroAoylopd. Emneldr) opwg 1o U Twv KOUPwUATwyY gival 5
W/m2K, dnAadn katda 2,84 W/m2K peyaAutepo and 1o U Twv Toixwv, mpé-
TIEL VA OUVUTIOAOYICOUPE KAl TO TUAKA QUTO TWV AMWAELWDV TIOU AVTLOTOLXEL
oTnv dlapopd Tou 2,84 W/m2K.

A6 Tov Mapandvew UMoAOYLOUO, TO CUVOAO TWV POPTIWV TIPOEKUYE TIEPI-
rou 25200 W. Kata ouvérela Ba ermAeyouv 3 unxavinuata, 8EpUAVTIKNG LOXU0G
8,4 kW £kaoto, dnAadn kat Ta Tpia padi Ba exouv loxu 3 x 8,4 = 25,2 kW.

2NV TEPIMTWON TIOU €XOUUE BEPUOMOVWHEVN KATAOKEUN, TA (popTia
dlapoppuvovtal weg eENG:

Mivakag 3-11: YrmoAoyiou6G Tou BepHIKOU pOPTIOU TOU KTIpiou
TOU OXAKATog (3-6) 6TnV MepiNTWON ™oV gival OepHOUOVWHEVO

Meprypapr) otoixeiou Erupavewa A (m?2) U, W/m2K Ax U x At
Toixog Bopvog 12x4 = 48 0,58 501
Toixog avaToAlkog 15x4 = 60 0,58 626
Opoon 15x12 = 180 0,47 1523
Adamnedo 15x12 = 180 0,57 1847
Buirpiveg (7+6+7)x1,56 =30 | 3,0-0,58 = 2,42 1307
Mopta 2x2,5=5 3,0-0,58 =2,42 218
20voAo 6022
Mpooaugnon 100% 6022
2UVOAO amnd aywyluotnTa 12044
A6 agpa dleioduong 3024
SYNOAO (W) 15068
OEPMIKA ®OPTIA (W) 15100
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2TV nepintwon autr 6a erAéEoupe Eva punxavnua BepUavTIKAG LOXUOG
6,4 KW kat éva 8,4 kW, ouvoAKA g loxuog 6,4+8,4 = 14,8 kW, 1] éva Twv 6,4
kW kat duo twv 4,3 kW, OUVOAIKAG loXUOG 6,4+(2x4,3) = 15 kW, 1 akoun
Kat eva Twv 8,4 kat dUo Twv 3,2 OUVOAIKNAG LoXUoG 8,4+(2x3,2) = 14,8 kW.
H uikpry arnékAwon (0,3 kW), eivat aveu TPAakTIKAG onuaciog.

3-8. WukTika popria

2TIG TIponyouueveG TTapaypagoug, aro (3-3) uéxpl kat (3-7) avagpepbnkaue
oTa BepUKA popTia KALATICOMEVOU XWPOU XWwPIG OUwS va uttdpxel SIKTUO
AEPAYWY®V TIOU VA AVAVEDVEL TOV AEPA TWV KALLATICOPEVWY XWpwV. Ta i-
ola Tepinou mou eirape OTL LOXUOUV Kal Yia Ta WUKTIKA ¢opTia, pe tn dla-
@Oopa OTL €XOUlE eTUMAEOV €(0N PopTiwv, Ta oroia 6a douue WG TA UTO-
AoyiCoupe. MeTa&U autwv Ba cuurepAABOUE KAl T POPTia arnd To VIO
a€pa Tou TIPOCAYETAL UE TOUG agpAywYoUq.

Yridpxouv dlapopol UEBODOL UTIOAOYIONOU TWV YUKTIK®WV popTiny. Ol
MAE0OV YVWOTEG eival auTég mou avarttuxdnkav aré tnv ASHRAE kat ano
OlApopeG eTalPEiEq KALMATIOTIKWV Pnxavnuatwyv. Bacifovtal otov umoAo-
YIOUO TOU YUKTIKOU (pOPTIiOU, (pa HE TNV WPA KAl OTO TEAOG ETUAEYOVTAL
Ta pnxavnuata Bacel Tou YPUKTIKOU (POPTIOU TIOU UTIOAOYIOTNKE yla Tn Ou-
opeveotepn wpa. O UTIOAOYIOUOG TWV YUKTIK®OV POPTIWV UE AUTEG TIG HE-
B0d0oug gival xpovoBopog Kal YU autd cuvhBwg yivetal pe H/Y. Oa mpéemnel
AKOUN va onuUeElwBel OTL TA AMOTEAECUATA TWV JlAPOPWV PLEBOOWYV TIoU €-
Xouv avarttuxBei napouctalouv apketn dlapopd petagu toug. H mapou-
oilaon TéTolwV HEBODWY EepeUyel amnd TOUG OTOXOUG TOU TAPOVTOCG BIRAL-
ou.

Emiong, ol mapandavw pEBodol dev TIPOCPEPOVTAL YIA YPIYOPOUS UTO-
Aoylopoug, T.X. dev Uropei va UroAoyioel Kaveig yprnyopa To Péyebog e-
vOG AQUTOVOUOU KALUATIOTIKOU TIOU Ba TIPETIEL va eyKaTaoTtabel oe €va dw-
pato. MU autd ta autovopa KALLATIOTIKA, KATA Kavova, eMMAEyovTal e TO
«MATL», TIPAYMA TIOU PTtopel va odnynoel og Tpaylkd opaipata, onwg 8a a-
VTIAn®@Bouue anod rnapadeiypata rmou 6a akoAoubricouv.

H pebBodog mou emmAEEaue, yia TIC avaykeg Tou BIBAlou, eival oAU a-
TIAT) aAAd apKETA AMOTEAECUATIKY. Ta OKEMTIKO TNG dev dlapEPEL OUCLW-
Owg arod TN HEBODSO UMOAOYICHOU TWV BEPULIKWV POPTIWV TIOU 1)dN HABauE.
MpoopépeTal WlaiTepa yla ypr)yopoug UTIoOAOYLIONOUG.
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Ta YUKTIKA popTia Ornwg yvwpifoupe gival duo edwV, Ta aodnTd kat Ta
AavBavovta, pe avtioTolxoug OUNBOALOHOUG gg Kat g, OL TINYEG TWV YUKTL-
KOV popTiwV Uropei va Bpiokovtal £&w arnd Tov KAATILOUEVO XWPO, OTIO-
TE XapaKTnpidovTal weg eEWTEPIKEG TINYEG, EVMD AUTEG TIOU BpiokovTal peoa
OTOV KALATICOUEVO XWPO, TIG AELE EOWTEPIKEG TTNYEG WUKTIKWV (POPTIWV.
Ta PuKTIKA popTia arnod eEWTEPIKES TNYEQ eival TPV 0wV, Ta €EAG:

o Ta YUKTIKA popTia arod aywyigéTnra.
o Ta YUKTIKG popTia and akTivoBoAia.

o Ta YUKTIKA popTia ard Tnv €icodo eEwTepPIKOU agpa.

‘lres

(€227
‘lrrs
L5002 V;
,50000 s’z
; (44 Vs
/ 7777
rr77
i 777
- e 2777 ,

T | <~ AndAeieg Beppémrag
<= E{cod0g Yuxpou a¢pa
777, WUKTIKG popTia
7777 , ;
rrs7° Qb akTvoBoAia
WukTika popTia
aro ECWTEPLKEG TINYEQ

ZxAMa 3-7. ZXNUATIKN TapAoTaon TwV YUKTIKWV QOPTIWV EVOG XWEOU.

OL INY€Q YUKTIKWV POPTiwV TIoU BpiokovTal péoca oToV KALLATICOMEVO
XWPO, Hag divouv Ta akdAouba TEooepa €idN PUKTIKWV POPTIWV:

o Ta YUKTIKA popTia amd avlpwroug 1iou (ouv i epyalovTal OTO XW-
PO TIOU KALaTiCeTal.

o Ta YUKTIKA popTia amd ¢wTIGHO TOU XWPOU.

e Ta YUKTIKA PopTia ard NAEKTPOKIVNTAPEG TIOU AELTOUPYOUV OTOV
KALLATIOUEVO XWPO.
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e Ta YUKTIKA QopTia artd NAEKTPIKEG GUOKEUEG.

AnAadr), CUVOAIKA €xoupe enTd (7) €idn WUKTIKQOV popTiwv. ‘OAa Ta 1a-
partvw €idn divouv alobntd goptio. Aaveavov ¢popTio duwg divouv poévo
Ta €&ng Tpia (3) arod auta:

o O eEwTepIKOG VWITOG agpag, TToU ival kal 1 KUpla attia onuoupyiag
TOoU AavBAavovTog popTiou.

o O avepwrrol.
o OplOUEVEG NAEKTPIKEG OUCKEUEG.

["la Tov UTIoAOYLONO TOU KABe eidoug ard Ta YUKTIKA popTia Tou ava-
QpEpovTal mapandvw, akoAoubeital €10kr dladlkaocia n oroia Ba avartu-
XBel OTIG endueveg MAPAYPAPOUG AUTOU TOU KEPAAAiou.

3-9. WukTIKaG popria armé aywyiuoTnTa

‘Onwg eidape kar otn mapaypago (3-4) mou avapEePETal OTIG BEPUIKES aTTI®-
Agleg and aywyoTnTa, £TOL KAL OTNV MEPIMTWON TwV YPUKTIKOV POoPTIwV a-
o aywywotnTa, €XOUUE por) BepudtnTag péoa arod ermPAaveleg ToU TEPL-
BAAAouUV TOV KALATICOUEVO XWPO (TOolXOL, TIapabupa, OPOPES, SATEDA KATL.).
Ta PUKTIKA popTia arod aywyludTnTa aroteAouv €€ OAOKANpOU alcOnTa
YPUKTIKA popTia, ylati dev dlapoportolouV TNV eI8IKA uypacia Tou agpa.
To péyebog Tou YUKTIKOU popTiou and aywyluotnta e€aptartat and 11§ i-
Oleq aKPIBWCS MApAUETPOUG TIoU eEQPTATAL KAl TO BEPULIKO POPTiO aArd ayw-
YILOTNTA, dNAAdA:

o AmO TO HEYEBOG TNG emIPpavelag.

e AMO TNV aywyluoéTnTa TWV UAIKOV KATAOKEUNG TNG ETILPAVELAG, HECW
NG oroiag péetl n BepudINTA.

o AMO TN diapopd Beppokpaciag LeTalu NG eEWTEPIKNG eTIPAvVELAQ
TOU Toixou Kal TnG Bepuokpaciag Tou xwpou. MNpoocéEte OTL autr| dev
eivat n dtapopd peta&u Tou agpa Tou eEwTePIKOU TIEPIBAAAOVTOG Kal
TOU €0WTEPLIKOU Xwpou. O Adyog eival 6TL ol eEwTePIKOL ToiXOL, AOYW
NG MPOOROANRG Toug amnd TIG AKTIVEG TOU NAiou avartuooouv Bepo-
Kpaoieg SlaPpopEeTIKES amd Tov agpa Tou TepIRBAAAovTOoG. [Na va avTl-
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An@Beite KaAUTEPA TL cupPaivel Ba mpénel va BuunBeite Tnv mepinTwon
(B) T™ng napaypapou (3-1).

H rmapandvw dagpopd Bepuokpaociag, otn PIBALOYpadia avapépetal wg
CLTD (= Cooling Load Temperature Difference) kat BpiokeTal arod mivakeg.
210 mapdv BIBAio, yia eukoAia Kat yia ouvTopia 8a ™ cupBoAiCoupe wg At
Mpokettal ya pia T g BEPUOKPACIOKAG dlapoPAg TIoU LOXUEL Yia €va o-
PLOUEVO XPOVIKO OLACTNUA, OTNV oroia £xouv AngBei unoyn kat 6Aol ol ra-
PAYOVTEG TIOU €MNPEEACOUV TN BEPLKY) CUUTEPLPOPA eVOG KTLpiOU TIOU ava-
Pépape otnv apaypado (3-1). ZTiq pebddoug UoAoyLIoPoU UYPNANG akpt-
Belag, 6rwg avapépape MPONYOUUEVWG, Ol TIEG Tou At, divovTal ava wpa
KAl O UTIOAOYIOMOG TWV YPUKTIKWV PopTiwv yivetal ue tn Porbela katdAAn-
Aou Aoylopkou. H péBodog 1ou eTIAEXBNKE YA TIG AVAYKEG TOU TIAPOVTOG
BLBAiou divel To At, oav pia Tiur) ou LoXUeL Yia OA0 To 24wP0, MPAYHA ToU
arthorolel apa TMOAU TOUG UTIOAOYLIOMOUG Kal Toug KAvel va polalouv e
TOUG UTTOAOYLOUOUG BEPULKDV (POPTIWV TIOU N1ON €XOUNE dEL TIWG YivovTal.

H oxéon (3-3) Tou XPnOLUOTIOIiCAKE YIA TOV UTTIOAOYLIOUO TWV ATIWAELDV
BepudTNTAG, LOXUEL KAL OTNV TIEPITTWOTN UTIOAOYIOUOU TWV PUKTIKWV POop-
Tiwv, ue ™ dlapopad OTL avti Tou At €xoupe To At kat avti yla tov oupo-
Alopd Tou popTiou pe g, To OUPBOAIGoupE pE gg. O AOYOG ToU XPNOLUOTTOoL-
OUME TO Qg gival OTL 0TOV KAUATIONO KAvoupe dLAKpLon UeTagU aiobnTou
Kat AavBavovtog ¢opTiou (To goptio and aywywotnta eivar aiodnto).
‘Etoln oxéon (3-3) naipvel T popor:

g, =AxUXxAt, (3-10)
‘Orou:

q,: Ta YukTika goptia anod aywydtnta oe W.

A: To euBaddv TG emeAavelag os m2,

U: OAIKOG OUVTEAEOTNG AYWYLOTNTAG (BepuomepatdTNTAG) TWV UAIKDOV

arno ta oroia anoteAeital n erpaveia oe W/m2K.

At_: H dlapopd Bepuokpaciaq HETAEU TNG EEWTEPIKNG EMIPAVELAG TOU

TOiXOU Kal TNG BepUoKpAciag Tou Xwpou.

TIUEG TOU OALKOU CUVTEAEOTH aywyluotnTag divovral otov mivaka (3-
4). Emiong TiueG Tou ouvteAeotr| At, divovtal otov Tiivaka (3-13).

‘Onwg BAéneTe kaL oTov mivaka (3-13), Ta KTipla Kat oL eVvTog auTwv XW-
poL, avaloya le To BaBud eUKoAiag Tou €xouv OTo va aroBaAlouv Tn Bep-
MOTNTA, SlakpivovTal o dUO KATnyopieg:
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(A) Ktipia kai x@poi mou armo8aAAouv eUKoAa BspuéTnTad

Eival autda mou evw BaAAeTal n pia mAeupd TOUG 1 N Mdia ywvia Toug anod
TIG NALAKEG AKTIVEG, N AKPLBWG ArEVAVTL TIAPAUEVEL EAEUBEPN, YIA VA ATIO-
BaAAelL oTo TEPIBAAAOY TNV €V TW UETAEU CUCOWPEUUEVN BepUdTNTA.

2NV Katnyopia autrh urndyovtal Ta KTipla Tou eival mavtaxotev eAeu-
Bepa A ToU eival eAeUBepeg TOUAAXIOTOV OL OUO arévavTl MAEUPEG TOUG.
TurukA TepIMTwon €ival oL LOVOKATOIKIEG KAl Ol OIITAOKATOLKIEG, OTIG OTI0IEG
0 KGBe 6poog aroTeAel Eva aveEGpTnTo SlauEPLoUa UTtO TNV TPoUrobeon
OTL UTTAPXEL KALMATIONOG 08 OAOKANPO TO SlaUEPLOUA.

Av 0 0poPOQg eival XwPLOUEVOQG OE TIEPLOCOTEPA TOU £VOQ dlauepiopata,
TOTE €va JLAUEPLONA TIOU BPIOKETAL HECA OE €va TETOLO KTIPLO, YA VA WUITO-
pei va evraxBel otnv Katnyopia autr) Ba mpermel va €xel TIG 0leg akpLBLG
rpoutoBeoelg. AnAadr €va opoPOdIAUEPIONA, 1] Eva BIAUMEPES DLAPEPL-
Oda avikel ' autAv TNV Katnyopia. AvtiBeta £éva YwVIaKO OlauéEPLouUa a-
VNKEL OTNV EMOUEVN KATNYOPia. Av TIPOKELTAL YIA KALLATIONO MOVO EVOG [E-
MovVwPEVOU dwuaTtiou, dnNAadn av dev KAluatifetal oOAOKANEO TO OlAUEPL-
opa, TOTE N MEPIMTWOoN AUTY) AVIKEL TIAVTA OTNV ETIOUEVN KATnyopia.

(A) Ktipia kai x@poi1 mou armo8aAAouv SUoKoAa Tn BspuéTnTa’

AuTd eival Ta KTipla rmou €xouv HOVo [ia eAeuBepn TIAeUpd 1) SUO eAeUBe-
PEG ouVEXOUEVEG TIAEUPEG (YWVIOKA KTipla). OAa ta dapepiopata mou Bpi-
OKOVTAL HECA O €va TETOLO KTIPLO AVKOUV O’ QUTAV TNV KaTtnyopia.

OL neploocdTEPEG TIOAUKATOLKIEG TIOU Kataokeualovtal otnv EAAGdq,
OlaBeTouv aibplo oto miow PEPOG, TIPAYHA TIOU TIG KAVEL, OaVv KTipla, va
MNV avKouv O’ QuTAV TNV Katnyopia, aAAd otnv nponyouuevn. ‘Ouwg ta
EMIPNEPOUG dlapepiopata, av dev eival opopodlauepiopata 1) dlaurepr| dla-

6 O AYYAIKOG TeXVIKOG 6pogq eival Single Family buildings mou katapxrv ¢aivetal
6Tl Ba propouce va arnodobel cwoTa pe Tov 6po povokatolkia. Ouwg autég o 6-
pPOG JEV QVTATOKPIVETAL APKETA KAAA OTIC EAANVIKEG KATAOKEUEG, TIOU OTNV
MAELOVOTNTA TOUG, £XOUV TOUAGXLOTOV TIG SUO arévavTl MAEUPEG TOUG eAeUOE-
peg, eite eival HOVOKATOLKiEG, €iTe eival MOAUKATOLKiEG. ' AUTO TIPOTIUNRBNKE O
6pog «KTipla kal xwpol rou arnoBAAAouv eUKOAQ BepUOTNTA».

7 O ayyAIKOG TeXVIKOG 6pog eival Multi Family Buildings, kat n kaAutepn anédoon
Tou ota EAAnvika 8a Atav noAukatolkia. O Tpomnog OUwG TTou KataokeudalovTal ol
EANNVIKEG TIOAUKATOLKIEG, OTIOU OTO €O0WTEPIKO UTIApXEL oxeddV mavta aibplo,
MAAAOV TIG KAVEL VA TIPOCOUOLACOUV OTN BEPULIKA CUUMEPLPOPA [E TOUG XMDPOUG
mnou xapaktnpi¢ovtal wg Single Family Buildings (povokaTtoikieg). '’ autd mpoTi-
UnBnke o 6pog «Ktipla kat xwpeot Tiou aroBAAAouV eUKOAQ BepuoTnTa».
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pepiopata, dnAadn av dev €xouv TPOoRAcT Kal OTIG dUO arévavTl TIAEU-
PEG TNG OIKOOOUNAG, Ba avikouv OTNV Katnyopia Twv KTipiwv 1ou aroBAaA-
Aouv duckoAa tn BepudTnTa.

Ma v emAoyn Tou At, Ba mperet va yvwpifoupe kat v péylotn Bep-
Hokpaolakn dapopd At peta&u tou TEPIBAAAOVTOG KAl EOWTEPIKOU Bep-
pavouevou Xwpou. MN.x. av ol ecwTEPIKOL Xwpol €xouv Bepuokpaaoia 27°C
KAl N PEYLOTN eEWTEPLKY) BepUOKpaoia TG nuéEPag eival 35°C, TOTE €xouue
At = 8°C, onote 10 At, 10 gruAeéyoupe amnd TNV avTioTtolxn OTHAN Tou miva-
ka (3-13) ou €xel cuvtaxbei yia At = 8°C.

2TO OUVOALKO (POPTIO TIOU TIPOKUTITEL, BEV KAVOUUE TIPOCAUENCELG BLAKO-
nTéuevng AslToupyiag, Onwg kavoupe otn BEppavorn. AuTo yivetal, OxL -
neldn Oev undpxel n SIOKOTITOMEVT AElToupyia, aAAG eTeldr) Ol TIPOCAUENY-
OELG €XOUV OUVUTIOAOYLOTEL 0NV Tiurn Tou At.. Eival dnAadr oav ot B€p-
pavon, va npoocau&avape to At Katd T000 MOC00TO, OCO KAl Ol TIPOCAUEN-
oelg AOYw BLOKOTITOPEVNG AELTOUPYIAG.

Mivakag 3-13: Tipég Tou ouvTeAeoTn At yia KTipia
ME OKOUpa XpwuaTa Kai yia 24wpn AsiToupyia

(A) (B)
’ 5 KTtipta kat xwpot rmou KTtipla kat xwpot rmou
Katnyopia kTipiou — aroBaAlouv eukoAa | aroparlouv dUokoAa
™ BeppdTNTA ™ BepudTNTA
At peta&u agpa nepBAAAOVTOQ
KaL agpa xopou—> 8 11 14 8 11 14
Eidog erupaveiag |
Toixol kaL TIOpTEG
TIPOCAVATOALONOG BOPLVOG 4 7 10 6 9 12
BA 8 11 13 9 12 14
QVATOALKOG 10 13 16 13 16 18
NA 9 12 14 12 15 17
VOTLOGQ 6 9 12 9 12 14
NA 9 12 14 13 17 19
OUTIKOG 10 13 16 15 18 21
BA 8 11 13 11 14 17
Opopeg
TAGKA HMETOV XWPIg povwon | 23 26 28 33 36 39
TAQKQ UMETOV pe Bapld pwovwon | 12 13 14 12 13 14
copiteg| 23 26 28 - - -
oKlalouevn TAGKQA, KEPAUOOKETT 7 9 10 7 9 10
Toixol, dareda KalL OpoYPEG O
ETIAPN UE ECWTEPIKOUG [N 5 7 8 5 7 8
KALMATI{OUEVOUG XWPOUG




OEPMIKA KAl WYKTIKA ®OPTIA 145

Ot TIpEG TOU TTiVaKa (3-13), emmpedadovTal Kal arnod 1O XPWHA TWV TOIXWV.
Ta okoupa XpOUATa ArtoppoPoUV TEPIOCOTEPN AKTIVOBOAIQ Kal KATA Cu-
VETIELA TO OTITL Ba eival oAU o CeoTd. 2Tnv EANGSA TG TIEPLOCOTEPES
(POPEG EXOUPE AVOIKTA XpwuaTa. Emeldn duwg 10 Xpwua eival pia ayvw-
0Tn MAPAPETPOG, o Tivakag (3-13) €xel ouvtaxBei yla okoupa xpwuata. Qg
€K TOUTOU, OTAV TOV XPTNOIUOTIOIEITE PE AVOIKTA XPWUATA CUVICTATAl, WG
YPHyopn AUCTN, va XPNOLIOTIOLE(TE TNV AUECWG TIPONYOUUEVN OTAAN, avTi
OnAadn yia TG TIESG TNG OTHANG pe At = 11°C, va AauBaveTe TIG TIUEG TNG
OTAANG pe At = 8°C8. AANAIG UIMOpPEl va 0ag TIPOKUYEL, XWwPiC AOYO, TIOAU
MEYAAO KAILATIOTIKO Unxavnua.

Eva peydAo uEPOG Tou PpopTiou opeiletal ndvtoTte 01N okemr. 'Onwg
BAémoupe ard Tov mivaka (3-13), n KaAuTepn nepinmTwon eival va €xoupe
KEPAUOOKETT.

Eu“‘m
i NMAPAAEITMA 1

Na Bpebei TO YUKTIKO POPTio amnod aywyluotnTa, av divovtal Ta akdbAouba
oTolxeia:
o Erugpdaveia A=20 m?2, e okoUpo XpmUa, ard ouvhon eEWTEPIKO TOIXO
HE pOVWOoN 5 cm, pe avatoAlkd TIPOCAVATOAIONO, G KTipLo TIoU arto-
BAAAelL SuokoAa BepudTNTa.

o Ogpuokpacia meplBaAAovTog: 38°C Kal Bepuokpacia KAATI(Ouevou
Xwpou: 27°C.

D Ano Tov mivaka (3-4) naipvoupe U = 0,58 W/m2K. Exoupe At = 38 - 27
= 11°C, ondte ano tov mivaka (3-13), Bpiokoupe At, = 16°C. Egapuodo-
vTag ) oxéon (3-10) eéxoupe:

dg=AxUxAt,=20x0,58 x 16 = 186 W

AkoAouBwvtag Tn dladikacia Tou mapandvw mapadeiylatog UroAoyi-

8 N KaAUTEPA AMOTEAECUATA UITOPOUV VA XPNOLUOoTIOINBoUV Ol OXECELG:
Avolkta xpouara: At = 0,55 x At, + 0,45 x At, (AeUKO, KPEU, XPA K.A.TL)

Evdiaueoa xpwuara: At, = 0,78 x At, + 0,22 x At, (QvolKTO MPACIvVO, GIEA, pOg
K.A.TL)

onou At =n T Tou At, yia okoUpa xpwuata

At, = n Tyur| Tou At yia OKIAGOUEVT TIAGKA (QV TIPOKELTAL YLa 0pOPN) I} Tou Bo-
pLvou TipocavaTtoAlopoU (av TIPOKELTAL Yia ToiXoug).
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oupe TO WUKTIKO POPTIO YIA KABE erpAVELA TIOU TIEPBAAAEL TOV KALLATI(O-
peEVO Xwpo. ABpoilovtag OAa Ta YUKTIKA popTia arnd aywyr) Twv eTpavel-
WV TOU XWPOU, BPiOKOUNE TO CUVOALKO WUKTIKO (POPTIO ard aywyLllotnTa.

i NMAPAAEITMA 2

Na uroAoyloTouv Ta YUKTIKA popTia arnod aywyyudtnta OTo KTiplo ToU OX1a-
T0G (3-8). To KTiplo £XEL OKOUPA XpOUATA KAl OTIWG 1)dN avaEPAiLE, Ol E0WTE-
plkol xwpol €xouv Bepuokpacia 27°C kal To TEPIBANOV EXEL LEYIOTN Beppo-
Kpaoia 35°C, dnAadn €xouue At = 35 - 27 = 8°C. Na yivel urtoAoylouog 1600
YO TNV TIEPITITWOT) TIOU €XOUNE BEPUOUOVWON, 00O KAl YIA TNV TEPITTTWOTN TIOU
oev €xoupe. Ot Tipég Tou U eival autég rou didovtal otov Ttivaka (3-9). Na ou-
YKPIVETE TA AMOTEAECNATA e auTa Twv TIVAKWY (3-10) kat (3-11).

ZHMEIQZH

Ta oxfuata (3-6) kat (3-8) eival Ta idla. Enavalappavouue to oxnua (3-6)
yla Vv SLleUKOAUVON TWV Jadntov.

D 2NV TIEPIMTWON TIOU TO KTiPLO deV LABETEL BEPUOUOVWOT), EXOUNE TNV
katdotaon Tou Tiivaka (3-14). MNMapatnpouue OTL £XOUNE TIOAU peydAo Yu-
KTIKO (opTio Tou eival 19913 W, oxedov 600 kal 1o BepUkd AOYW aywyl-
potnTag, mou eivat 22186 W. To ueyaAUTepo PMEPOG TOU POPTiou Kal Ou-
YKEKPLUEVA TO 78%, oPpeileTal OTNV U BEPUOUOVWUEVT OPOPN.

Mivakag 3-14: YMoAoyiouog Tou YUKTIKOU (pOPTioU amd aywyiuoTnTa Tou
KTIpiou Tou oXhpaTtog (3-8) oTnv mrepinTwaon mou dev d1a0ETel BeppopdVWIOh

Meplypagr oTolxeiou A (m?) U, W/m2K At A x U x Atg

Toixog Bopivog 48 2,16 6 622
Toixog avaToAlkog 60 2,16 13 1685

Opoon 180 2,63 33 15622
Adamnedo 180 1,0 5 900
Bitpiveg Bopiveg 10,5 5,0-2,16=2,84 6 179
Bitpiveg avaTtoAikeg 19,5 2,84 13 720
Nopta 5 2,84 13 185

Zuvoho 19913
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ZxAua 3-8. To kataotnua Tou rapadsiyuarog (8a xpnoiuoronbei kat o€ eroueva
rrapadelyuara). Eival to idto pe auto rou gaivetal oto oxnua (3-6).
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2Tn deUTEPN TIEPITITWON TIOU TO KTIPLO £ival BEPUOUOVWUEVO EXOUNE TNV
katdotaon Tou mivaka (3-15). Napatnpoupe OTL €OW TO POPTIO arnd aywy!l-
MOTNTA €ival TIOAU TILO UIKPO, MOALG 3298 W, avti yia 12044 W tou eixaue
urtoAoyioel arnod aywyluoTtnTa otn 8€puavon.

Mivakag 3-15: YMOAOYIGU6G TOU YUKTIKOU (OPTiou amd aywyigoTnTa Tou
KTIpiou Tou oxAuaTtog (3-8) oTnv mepinTwon mou £xe1 Oeppopdvwon

Mepypagn otolxeiou A (m?) U, W/m2K At A x U x Atg

Toixog Bopvég 48 0,58 6 167
Toixog avaTtoAlKOG 60 0,58 13 452
Opogry 180 0,47 12 1015
Adamedo 180 0,57 5 513
Bitpiveg Bopiveg 10,5 3,0-0,58=2,42 6 152
Bitpiveg avaToAikeg 19,5 2,42 13 613
Moépta 5 2,42 13 157
ZdvoAo 3069

3-10. WukTika popTia amé AktivoBoAia

Ta YPukTikaG Qoptia arnd akTivoBoAia ogeilovtal otnv areubeiag eicodo
TWV AKTiVWV TOU NAlou O’ éva KALLATILOPEVO XMPO Artd TOUG UAAOTIIVAKEG
(T€aua) Tou KTpiou Kal aroteAouv €€ OAOKARPOU aiocBnTd ¢opTia, OTwg
KAl TO YUKTIKO popTio arnd aywyludétnta. Ermouyévwg, yia tnv urnapén YukTt-
KWV QOopTiwV and akTvoBoAia o’ éva Xxwpo, Ba TpEmneL va UndpxouVv emipa-
VELEG e UaAoTTivakeq (TCALA) KAl O TIPOCAVATOALONOG TOU X(MPOU va gival
TETOLOC WOTE TA TCAPLIA va dEXovTal TNV NALAKY akTivoBoAia. Eivat pavepd
OTL Ta YUKTIKA popTia ard akTvoBoAia dev eival otabBepd aAAd eEapTw-
vTalL arnd TOUG MAPAKATW TIAPAYOVTEG:

e AMo TOV mpooavaToAlond NG YIAALVNG EMPAVELQS (AVATOALKOG, OU-
TIKOG KATT).

e AMO TNV €MOXA TOU £TOUG, £MELON Ao TNV auTtnv €§apTtartal n ywvia
MPAOOTITWONG TWV AKTIVOV OTNV ETILPAvVELA ToU TCauLoU.

e Amd Tnv wpa tng nUEPAG.

e AMO TO Yewypapikd MAATOG CTO Oroio PpiokeTal TO KAWWATICOUEVO
KTiplo (r.x. 40° Bopelo MAATOQ).
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ZxAua 3-9. Zxnuatikn napdoraon eloaywyng 8epuotntag
ano akTivoBoAia og KAUATI(OUEVO XWPO

H péylotn T PUKTIKWV PopTiwV arod akTivoBoAia onuelwveTal otny &-
pavela tTng BaGAacoag, oe kabapr) aTtuooPalpa Kat OTAv oL AKTiveEG ToU A-
AlOU TIEPTOUV KABeTa OTNV emipdvela tTng t¢auapiag. ‘Oco HKpaivel n yw-
via pe Tnv oroia ol aKTiveg Tou AALOU TTEPTOUV 0T T¢apapia, Tdoo HIKpai-
VEL KAl TO PUKTIKO PopTio ard akTtivoBoAia. Me Ti¢ napandvw mpourode-
OEIG TO MEYLOTO WUKTIKO (OPTIO ard akTvoROoAia, rmapouclaleTal o dla-
(POPETIKN WPA Yla kABe mpooavatoAlouod. ETol otig t¢apapieq e avatoAl-
K6 TPooavatoAlopd ToO PEYLIOTO WUKTIKG (OPTiO TIapouclddeTal kata Tiq
10:00 to MPWI, EV® OTIG €TUPAVELEG HE DUTIKO TIPOCAVATOAIOUO KATA TIG
16:00 1o andyeupa.

BéBala ektoOQ and TNV Aueon akTivoBoAia, urdpxel kat n dLaxXUTn aKTL-
voBoAia n oroia dlartepvdael Ta TCAWLIA KAl Utaivel 0Tov KALLATICOUEVO XW-
PO, Xwpig TNV napoucia Twv aktivwv Tou NAlou. ETol oTig Bépela mpooa-
VATOALOpEVEG TCAPAPIEG TIAPA TO YEYOVOG OTL dev €XOUE TIOTE art’ eubei-
ag TITWON TWV NAIOKQOV OKTIVOV OTOUG UAAOTIIVAKEG, TIapatnpeital €éva on-
HavTIKO YUKTIKG popTio arnd dlaxutn akTivoBoAia rou uropei va Tdoel oe
TIOAU UTIOAOYIOLUEG TIUEG.

O ouvTeEAEOTNG TWV WUKTIK®OV POPTIWV artd aKTIVOBOAIQ HECW TwV ua-
Aoruvakwv oupPoAidetal wg GLF (Glass Load Factor) kat ekppdletal oe
W/m?2. Ta ouvTopia Kat EUKOAIQ aropvnudveuong Ba To cUPBOAIOUME WG
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Zxnua 3-10. Ta kTipia npéeret va Ktiovral ETOL WOTE va arropevyovTal
Ta YUKTIKA QopTia aro aktivoBoAia katd 1o KaAokaipt kat va rnaipvoule
Bepuika KEPON KATA TO XElLWVA.

dg- Agev gival n oTyplaia aktvoBoAia, n oroia oe OPIOUEVESG WPEG TNG NUE-
pac Uropsi va urepBei akdun kat ta 800 W/m?2, aAla sivatl pia Tiun, n o-
Toia UrtoAoYIoTNKe apou eANPON urtoYn Kat n BEPIKT) CUUTEPLPOPA TOU
KTlpiou, TNV oroia CcuvorTika avartu&aue otnv napdypago (3-1). O miva-
kag (3-16) mou akoAouBei pag divel TIUEG TOU CUVTEAEDTN dg: ‘Onwg PAE-
Toue oTov Tiivaka (3-16), n XepoTepn TEPIMTWON TIPOCAVATOAICUOU Yia
Ta YUKTIKA popTia eival o dUTIKOG o€ KTipla 1ou aroBAaAAouv SUCKOAQ TN
BepudTnTa Kal oTa oroia pBAvel va £xeL TIOAU UEYAAEG TIUEG.

O mivakag (3-16), €xel ouvtaxbel yla TO HECO YEWYPAPIKO TIAATOG TOU
eAANVIKOU Xwpou (38°) kat yU' autd uropei va xpnolporioinBei oe 6Aa ta
YEWYPAPIKA TIAQTN TOU EAANVIKOU XWMWPEOU TIOU OTNV TIAEOYN®ia TOUG Ku-
MaivovTal ueTa&u 35° kat 41°.

EPQTHZH: Nati n 6epuokpaciakr) diapopd At, ermnpeddlel TV TIUr ToU dgs

AMANTHZH: Emeldr) n arnobnkeuTikn IkavoTnTa ToU KTlpiou og BeppotnTa
e€aptaral amo v TN Tou At, 6Twg paivetal ano In oxeon (3-1) g
napaypdeou (3-1), nepinmtwon (y). Kat n Bepudtnta and axktivoBoAia,
TIou arnoppoPdtal arnd Ta dOUKA OTolXeia UelwveEL TO QopTio oTtav a-
rnoppogAatal, aAAa eppavifetal oav eopTio apyodTepa (LETAXPOVIOUOG).
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Mivakag 3-16: TIHEG CUVTEAEGTR TOU d, amé akTivoBoAia péow
valomvakwyv oe W/m2, yia yewypagiké mAartog 38°
(n AGnRva £xe1 38° kai n Oscoalovikn 40,5°, n KpAaTtn 35°)

(A) (B)
. : Ktiplia kat x@wpot rtou Ktipla kat x®pot rou
Katnyopia kTipiou — arnoBAAAOUV £UKOAA TN | anoBaAAouv SUCKOAQ
BepuoTnTa Tn BeppoTnTaA
At — 8 11 14 8 11 14

Eidog emupaveiag |
ATTAOl UaAoTTiVaOKEG

TPOCAVATOAIOUOG Bopvog | 114 129 148 139 155 170

BA| 205 221 237 281 287 300

avatoAlkog | 284 300 315 432 438 448

NA| 236 251 265 410 423 438

VOTLOGQ 160 175 190 265 280 295

NA | 236 251 265 501 517 533

SUTIKOG | 284 300 315 561 577 593

BA| 205 221 237 401 416 432

Aol uaAoriivakeg
TPOOCAVATOALONOG BOPLVOg 95 107 117 114 123 132

BA| 177 186 196 249 252 262

AVATOALKOG | 246 255 265 382 385 394

NA| 204 213 222 356 366 S5

votog | 137 146 154 227 236 245

NA| 204 213 222 432 442 451

SUTIKOG | 246 255 265 486 495 505

BA| 177 186 196 344 353 363

To peyaAuTtepo TTIOCOO0TO TNG BEpUOTNTAG A0 AKTIVOBOAIQ TIOU TIEPTEL
oTI¢ Tapapieg uraivel otov KAATI(OPEVO XWPo. Eva pEPOg TNG aKTIvo-
BoAoupevng BepudTNTAG TIOU TIEPTEL OTIG TCANApPieg aAvakAATaL TIPog TO Tie-
PIRBAAANOV. To Moo00TO NG BepudTNTAG TIOU avakAdTal, eEapTtatal arnod
Ywvia pe Tnv oroia oL akTiveg Tou fAlou éPTouv avw ota t¢aula , dnAa-
ON and TNV €MoxNA Kal TNV wpa TG nuépag. Emiong éva nmocootd aktivoRo-
Aiag amoppopdTtal anod ta t¢apa. To ococtd aroppoPnong BepudTnTag
aré ta t¢auia, e€aptatal arod To €idog Kal TNV Katackeur tToug. Ot TIUEQ
rou divel o mivakag (3-16) eival oL LEYLOTEG Yia KABE TIPOCAVATOALOHO KAl
MITOpOUV va HELwBoUV onuavTikda he dldgpopa PHEoa Kal o€ TTooooTA TIoU di-
vovTal arno Tov Tiivaka (3-17).

2TIG TIOAUWPOPESG OIKOJOUEG TTOU TIEPIBAAAOVTAL TTAvVTAXOBev amnd uaAo-
nivakeq (avti yia e§wTePIKOUG TOIXOUG), XPNOLLOTIOIoUVTAL UAAOTIiVAKEG a-
oppoPnTIKOL, OAoi, ue dlakevo. ETol Ta YUKTIKA PpopTia ard akTivopo-
Ala meplopifovTal onuavTtika Kal n Aettoupyia tTng €yKATAoTAONG KALUATL-
OPoU YivETAL OIKOVOULKOTEPN.
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Mivakag 3-17: ZuvTeAe0TAG HEIWONG YUKTIKWOV POPTiwV amd akTivoBoAia
MoAAamAacidafoupe TIG MAPATIAVW TIMEG HE AUTEG TOU Tivaka (3-16)

Méoo ueiwong YUKTIKOU popTiou 2UVTEAEOTNG
YaAortivakeg aroppo®nTIKol 0,65
YaAOTIVOKEG BApUEVOL 0,60
Tévta eEwTepLKn 0,30
[Mepoideq ) KoupTiveg 0,70

" MAPAAEIrMA 1

B

Na uroAoyloTouv Ta YUKTIKA popTia and akTvoBoAia, o UAAOCTACLO e
BIMAoUC UAAOTIiVAKEG, erupavelac 80 m2, av o mpooavatoAloPog TOU UAAO-
oTaociou eival OUTIKOG, O XWPOG €ival avolXtog kal and TG dUo arévavtl
TAEUPEG TOU Kal €xel Bepuokpacia 27°C evw To mepBAAAOV €XeL Bepuo-
Kpaoia 38°C. Av 0 XWwpog avTi SLaPTEPHG ATAV YWVIAKOG, TTIO0O0 % Ba eixa-
ME HEYAAUTEPO POPTIO;

D Anoé tov mivaka (3-16), yla duTIKO TIPocavatoAloud, Katnyopia KTipiou
(A), yia At = 38 - 27 = 11°C kaL yla OUTAOUG UAAOTIVAKEG (YEWYPAPIKO
nAdrog 38°) maipvoupe OUVTEAEDTN dg = 255 W/m2. EMopévweg To PUKTIKO
PopTio anod akTivoBoAia ota 80 m? Ba sivat:

Qg = 255 x 80 = 20400 W

Av 0 X(POG NTAV YWVIOKOG, TOTE TO KTiplo Ba avrke otnyv katnyopia (B)
Kat arod tov Tivaka (3-16) Ba eixaue g = 495 W/m?2. Omnote T0 popTio Ba 1)-
Tav:

gg = 495 x 80 = 39600 W
AnAadn n moocooTiaia emiBdpuvon Ba \Tav WlaiTepa CNUAVTIKN:

(39600 - 20400) / 20400 = 94%

NAPAAEITMA 2

Av unoBéooupe, 0TO TIaPAMAvVEW TIAPAdELYUA, OTL TOTIOBETABNKAV arnoppo-
@NTIKOL UOAOTIIVAKEG KAl EOWTEPIKEG TIEPOIOEG, TOTE CUMPWVA HE TA TIOCO-
O0TA pelwong Tou YUKTIKOU popTiou arnd akTvoBoAia tou mivaka (3-17), To
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WUKTIKO pOPTiO TOU Mapadeiypatds pag Ba mpérel va MoAAAnAACLacTEeL pe
0,65 x 0,70 = 0,455, ondte:
gg = 20400 x 0,455 = 9282 W

NAPAAEITMA 3

270 KTiplo Tou oxuatog (3-8) va uroAoyloTel To QOopPTio ard NALAKY aKTL-
voBoAia, TG00 yla TNV TIEPITTWON TIOU £XOUNE BeppoUOVWOoN, 600 KAl Yia
TNV Tepinmtwon mou dev €xoupe. To At = 8°C, 6nwg avapEpdnke Kal kata
TOV UTIOAOYLOMO TOU WUKTIKOU (POPTiou amd aywyllotnTa. YIApxeL okiaon
ME TEVTEGQ ard TNV avaToAlkr MAeupd. Ti mapatnpeite av Ouykpivete Ta
®opTia arod aywydTnTa Pe auta arnod akTivoBoAia;

D 2NV TIEPIMTWON TIOU TO KTiPLO deV BIABETEL BEPUOUOVWOT), EXOUNE TNV
katdotaon tou mivaka (3-18). Napatnpoupe 611 dw TA PopTia eival aon-
MaVTA 0€ OXEON KE TA AVTIOTOLXA Ao AywYLOTNTA TIOU XAV UTIOAOYLOTEL
oe 19913 W.

Mivakag 3-18: YmMoAoyIGH6G TOU YUKTIKOU PpOpPTiou amd akTivoBoAia
TOU KTIpiou Tou oXAuaTog (3-8) oTnv nepinTwon mou dev S1a0ETEl

Oepuopévwon
Meplypagr) ototxeiou A (m?2) dg Axag
Bitpiveg Bopiveég 10,5 139 1460
Bitpiveg avaToAikeg 19,5 432 x 0,30 =130 2535
Mépta yudAvn 5 130 650
Z0volo 4645

21n OeUTepn MEPITITWON TIOU TO KTiplo eival Bepuoovwévo, oL ualorti-
VaKeg eivatl dumAoi, omoTe €Xouue TNV Katdotaon tou mivaka (3-19). Mapa-
Tnpoupe OTL €dW TA PopTia eival peyaAUTtepa and ta avtioTolxa anod ayw-
YIMOTNTA TIoU gixav uttoAoylotei oe 3069 W.
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Mivakag 3-19: YrmoAoyIou6G TOU YUKTIKOU PpopTiou amd akTivoBoAia Tou
KTIpiou Tou oxfuaTog (3-8) oTnv mepinmTwon mou undpxel Oeppopdvwon

Meptypagn otolxeiou A (m2) dg Ax g
Bitpiveg Bopivég 10,5 114 1197
Bitpiveg avatoAkeg 19,5 382x0,30 =115 2243
Mépta yudAivn 5 115 575
Z0volo 4015

3-11. H eioodog Tou eEwTepikou agpa

Ynidpyxouv dU0 TPOTIOL YIA VA EICEPXETAL O AEPAC OTOV KALLATICOPEVO XW-
PO: HECW TWV XAPAUAOWY TWV KOUPWUATWY 1 HEOW AEpAYWYWOV. 2& £va
OwoTA KAATICOMEVO XWPOo, Oev eival duvaTod va napouclalovTtal CuyxXpo-
VWG Kal Ta dU0. ZUYKEKPLUEVA, OTaV Urtdpxel OIKTUO agpaywywy, o0 arnayo-
MEVOG agpag Ba mpETEL va eival AtydTepog arnod Tov npoocayouevo. Autd €-
XEL oav arnoTtéAeouq, n Asovalouca ocdTNTA agpa va dlapeuyel PECW
TV Xapapadwy, eurodifovtag pe autdv Tov TPOTOo TNV £i0000 OTO XWPO
ToU (e0TOU agpa Tou TEPIBAAAOVTOG HECA aTTo TIG XAPAUASEG.

(a) Eicodog aé¢pa HEOW TWV XAPAPAdWV

‘Onwg eidaue kal otn napaypa®o (3-6) ou avapepeTal OTIG BEPUIKES a-
TMIWAELEG artd TNV €i00d0 eEwTeEPIKOU aépa (agpag rmepBAAAOVTOG), 0 KABe
XWPO TIOU KAMATICeTAL, praivel amnod TIG XApapddesg TwV avolypdTtwy (mop-
TEQ, MAPABUPA), éva Tocd agpa meplBailovtog. O Bepudg aépag nepPAaA-
AOVTOG TOU KAAOKALPLOU TIOU UTtaivel OTOV KAILATI(OUEVO XWPO, UETAPEPEL
WUKTIKO popTio 0TO XWpo (BeppdTNnTa). TO WUKTIKO POPTIO TIOU Wriaivel
OTOV KALLATICOUEVO XWPO attd TOV aEpa Tou MeEPIBAAAOVTOG eEapTaTal:

e ATO TNV MoodTNTA TOU EICEPXOUEVOU aépa.

o Ano6 Tn Beppokpacia mepiBAAAovTog.

To 1000 TOU £l0EPXOUEVOU aEPA TIEPIBAAAOVTOG TIOU UTAivEL OTOV KAL-
MaTICOPEVO (PuxXOUEVO) XWPO, eEaPTATAL ATIO TOUG (BlOUG TIAPAYOVTESG HE
eKelVoUg TWV BePUIKOV anwAelwv, rmapdypadog (3-6), mepintwon (a). An-
AQdT):

e AMO TO PAKOG TWV XAPANASWV TWV AVOLYHATWY (KOUPWUATWY).
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e AMO TN MoIOTNTA KATACKEUNG TWV AVOIYHATWV (TIO0O0 KAAQ KAEIVOUV).
o AmO Tnv évraocn Kai Thv d1€UOUVON TWV AVEHWV OTNV TIEPLOXT).
o Ao tnv Beppokpacia mepiBAAAOVTOG TNG TEPLOXNAS.

o ATO TN 0€0n TWV avolyuaTwv (TipooTaTeupeEva and YEITOVIKA KTipla,
eKTEBEIEVA OE dUVATO AEPA KATL.).

‘Ocov apopd Tnv IMocOTNTA TOU £L0EPXOUEVOU AEPQ, LoXUouV 6oa eira-
pE OTnv Tapaypa®o (3-6). H moocoTnTa yla ToV UTIOAOYIOUO TWV BEPUKOV
PpopTiwv, 6NMwg avapepage, ermAgyetal Bacel Tou Tivaka (3-7). Av Kat yua
Ta PUKTIKA popTia propsi va yivel pia peiwon® ot TIHES aUuTEG, auTh dev
ouvIoTATAL, ETELDY] OTIG EAANVIKEG CUVBAKEG £XOUNE LOXUPOUG avEUOUG a-
KOUN Kal To KaAoKaipl (10iwg Tov AUyouoTo).

YMOAEI=H: Na xpnotuorioleite Tov mivaka (3-6) akoun Kat yla ta YUKTIKA
PopTia. NevikodTEPa, OTAV £PAPUOLETE KAVOVIOUOUG 1) odnyieg mou a-
POpPOUV KAILATOAOYIKA dedopéva EEVV XwPwY, va £(000TE TIPOOEKTI-
KOl MNV TUXOV Kal dev aVTAMOKPIVOVTAL OTIG KALUATOAOYIKEG OUVOAKER
NG XWPAG Uag.

(8) YmoAoyiop6g TG amalToUevVnNG TTOOOTNTAG TOU VWTIOU agpa
2TIG OUYXPOVEG TIOAUMPOPES KAl OUXVA UAAOPPAKTEG OKOOOWEG TIOU Ei-
val YUpW-YUpw €AeUBEPEG KAl TIAPA TIOAU EKTEBEIUEVEG OE AVEUOUG OAWV
Twv dleubBuvoewy, ouxva dev UTIApXouv kaBdAou avolydueva apabupa, 1
urt@pxouv eAaxilota. Katd tov tporo autd replopiletal n €icodog agpa
TIEPIBAAAOVTOG KAl ETIOPEVWG MELDWVOVTAL ONUAVTIKA Kal Ta BepUKA Kal Ta
YUKTIKA popTia ard tnv €000 Tou agpa. 2’ auTéQ TIG TIEPUTTWOELG O aral-
TOUMPEVOG PPEOKOG (VWTOG) a€pag yla TI§ avaykeg Twv avBpmrwyv Tou
Couv 1 gpydlovtal oTov KALATILOUEVO XWPOo, eEacpaAieTal arod €10IkO di-
KTUO TIPOOAYWYNAG PPECKOU agpa. MevikdOTEPA O TIOAAEG EYKATACTACELQ
KALLATIOMOU N HETAPOPA TOoU Puxpou aépa yivetal HEOw evog JIKTUOU ag-
paywywv. O aépag autog, onwg Ba douue oe eMOUEVO KEPAAALO, TIPOOA-
YETAL OTOV KALLATICOPEVO XWPO, APOoU TIPWTA KALLATIOTEL 1§ TIPOKALUATIOTEL.
‘Eva YEPOG TOU aEpa ToU TPOCAYETAL [E TOUG agpaywyouq eival agpag
AVAKUKAOQOPIaG Kal €va JEPOG TOU TIPoEPXETAL arod To TepIBAAAov, eival

9 >to ASHRAE handbook - Fundamentals (2001) avagépovTtat yla To kaAokaipt ro-
o0TNTEG VWTIOU agpa AOYw dleioduong, Katd peco 6po 30% UKPOTEPEG arod OTL
TO XELLWVA.
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onAadn vwrdg aépag. O analtouPevog Vrog agpag OTouG KALLATICOUE-
VOUQ Xwpoug eaptaral:

e ATO TOV apifué TWV avlpwmwy Tou cuvnBwg PpiokovTal OTOV KALUQ-

TICOUEVO XWPO (KATOLKIES, Ypapeia, BEaTpa KATL.).

e AnO TO €i00Gg TOU XWPOU (ECTIATOPLA, YKAPAL, XELPOUPYEIQ KATL).

21N TPWTN TIEPITTTWON TIOU apopd KATA KavOva £YKATACTACELG AVEONG,
0 UTTOAOYLOUOG TOU PPECKOU (VWTIOU) agpa yiveTal ue BAon To anattoupe-
VO TI00O a€pa yla kaBe AvBpwrio. EVOEIKTIKEG TILEG TOU ATIALTOUNEVOU V-
Tou agpa avda atopo divovtal arod Tov ivaka (3-20).

Mivakag 3-20: AmaiToUdevog vwriog agpag

Eidog xwpou L/s ava atopo
Alauepiopata 3-5
Tpanedeg 3-5
papeia IdLWTIKA 7-9
Mpageia Anuoola 5-7
AiBouoeg CUYKEVTPWOEWS 7-9
—evodoxeia 7-9
Epyaothpla-dapuakeia 3-5
Noookopeia 7-9
Kataothuata 3-5
Koupeia-Kopuwtpla 5-7
Eotiatopla 5-7
2XOAela 5-7
Bar-Kagpeveia 7-9
©¢atpa (aibouoa BeaTtwv) 3-5
EpyooTtdola 3-5
B
NMAPAAEIFMA

2e KAaTIlopevn Ttpdneda epyadovtal 15 undAAnAol kat kata peco 6po
BpiokovTal otnv aiBouca 10 neAdteg. Na Bpebei o anattoupevog PPEOCKOG
aépag Tou TIPETIEL VA TIPOCAYETAL OTOV KALLATIOUEVO XWDPO.

D Anod tov mivaka (3-20) Bpiokoupe OTL yla TIG TPATECEG O ATIAULTOUNEVOG
PpEéoKOg agpag ava atopo eivat 3-5 L/s. Ag népoupe to HECo 6po, TEPITIOU
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4 L/s, ondte yua 1a 25 atopa (15 undAAnAot kat 10 meAdTeQ) Mou cuvndwg
UTTAPXOUV OTOV KALLATICOPEVO XWPO, O arnalttoupevog agpag Ba eivat: Q =

25 aropax 4 L/s =100 L/s

Mivakag 3-21: Anmaitoupevog vwmdg agpag

Eidog xwpou L/s ava m2
Xelpoupyeia 10
Epyootdola 5
kapad 5
Kataotuata 5
TouaAeTeq 10
Koutiveg eoTiatopiwv 20
Kouliveg IOIWTIKEG 10

2TIG TIEPUTTWOELG KALMATIONOU EIOIKOV XWPwV, OTIWG XELPOUPYEIa — YKa-
PAg KATL., 6TIOU OL araAlThoELG 0 PPECKO aépa dev LKavoTIolouvTal arno ta
oTolxeia Tou mivaka (3-20), 0 uroAoYLOUOG TOU ArAITOUUEVOU PPECKOU Qg-
pa yivetal pe BAon tTnv EMPAVELA TOU dATIESOU TOU KALLATILOHEVOU XWPOU
Kat Ox1 he Baon Ta atoua rou Bpiokovtal 0To Xwpo. O nivakag (3-21) pag
Sivel TOV anMalTOUPEVO PPECKO aEpa avd m? KAUATI{OUEVOU XMPOU, YIa El-
OLKEQ TIEPUTTWOELG KALMATIONOU.

E‘L‘Aw
i NMAPAAEITMA

H oAkn empavela danédou evog xelpoupyeiou eivat 30 m2. Na Bpebei o a-
TIAITOUUEVOG PPECKOG AEPAG TIOU amalteital yia TI§ avAyKEG TOU XELPOUpP-
yeiou.

D Ano Tov mivaka (3-21) kat yia xeipoupyeia naipvoupe 10 L/s ava m2. E-
TIOMEVWEG O OALKOG amaltoupevog 6YKOG TOU ppECKou agpa Ba eival: Q = 30
x 10 =300 L/s
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3-12. YnmoAoyiou6g Tou YUKTIKOU QOPTIiOU armmoé TNV avavéwon Tou aspa

A@oU uroAoyloTel 0 el0EpXOUEVOS PPECKOG AEPAG €VOG KALUATICOMEVOU
XWPOU, TO EMOUEVO Brua eival 0 UTIOAOYIONOG TOU YUKTIKOU (PpOPTIOU TIoU
TIPOCBETEL OTO XWPO O PPECKOG AEPAG. TO OUVOAIKO WUKTIKO (POPTio ard
PPECKO agpa aroteAeital and:

o To a108nTO YUKTIKO PopTiO (qg).

o To AavBavov YukTIKO popTio (q)).

(a) YrmoAoyiopég Tou aioOntou gopTiou (qg)

To alobntd poptio ard PPECKO agpa TePIBAAAOVTOG eEapTaTal BaCIKA a-
1O Ta YPUXPOUETPLKA OTolXEla ToUu agpa TEPIPBAAAOVTOG Kal and Ta Yuxpo-
METPIKA OTOLXEla TOU KALATICOpEVOU XWpou. ETol yla va uroAoyioouue to
gg arnd GpEoKo agpa, Ba TIPETEL va XPNOLUOTION|00ULE TOV YUXPOUETPIKO
XAPTn OTOV Oroio Ba onuelwBoUV ol PUXPOUETPLIKES aAAAYEQ TTOU Ba uTto-
otel 0 PPEOKOG agpag (apxikn kat TEAKN kataotaon). H diadikacia £xel a-
vanTtuxbel 0To deUTEPO KEPAAALO auToUu Tou BiBAiou.

2TIG EPOAPPOYEG KABNUEPLVNG TIPOKTIKAG, OTWG £iXaPE avagpepel Kal
otnv apdaypago (3-5) yla Tov UroAOYIONO TWV BEPUIKDV GOPTIwY, OL UTTO-
Aoylopol hag yivovtal ye ta otolxeia Tou aépa standard, o oroiog otnv e-
meavela g 8aAacoag, oe atpoopalptkn rieon 101,3 kPa £xel €10IKA Tu-
kvotnTa p = 1,2 Kg/m3 (dnAadn 181k 0yko v = 0,833 m3/Kg). =& uyn 750,
1500, 2250 m, yivetat avtiotowxa p = 1,1, 1,0, 0,9 kg/ms.

B

" MAPAAEIrMA 1

2TO KATAOTNUA ToU OXNMATog (3-8), 0 PPEOKOG (VWTOG) agpag Tou EL0EP-
XETAL ard TIG XAPAPADES UTTOAOYIOTNKE TIPONYOUUEVWS OTL TO XEIMWVA Ei-
vat 140 L/s. Zuppwva pe tnv unodelgn g napaypdagpou (3-11), 8a napou-
pe TNV Ol moocoTNTa agpa Kat yia 1o KaAokaipl. O vorodg agpag (TeplBai-
AovTOog) £xel ouvBnkeg 35°C kat OXETIKN uypaoia ¢ = 35%, Tou, 6mnwg ava-
PEPAPE OTO KePAAalo TG Yuxpopetpiag, cupBoAiletal wg 35°C/35%. O a-
£€pag Tou KAlpatilopevou xwpou eivat 27°C/50%. Na Bpebei To atobntd Yu-
KTIKO @opTiO (qg) Tou Ba mpooTebel 0TO KALUATICOUEVO XWPO, OTAV BPLOKO-
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paote og uyoueTpo O (empavela g BaAacoag).

A’ Tpoémog: Baoel Tou standard agpa

MeTtaTtpémnoupe TnG apoxn aépa aro L/s oe napoxn nalag g/s. Omnote &-
xoupe w = Q x p = 140 x 1,2 = 168 g/s. Eneldn n €10KA BepuoOTNTA TOU Qé-
pa eival 1 kd/kg-K kat At = 35 - 27 = 8°C, npokumntel 0Tl Ahg = Cp X At =1x
8 = 8 kJ/Kkg.

YroAoyiCoupe Tto alobnTd PopTio g, yla TNV TMapoxn MAlag tou @pée-
OKoU a€pa w = 168 g/s. AVTIKOBIOTOVTAG TA EUPEBEVTA EXOUE:

gy =Ah,xw=8x168 = 1344 W
H napandvw dwadikaoia cuvoyidetal otn oxéon (3-8), Tou eidaue otnv
rapaypago (3-6), n oroia £dw €xel avti g T0 gg. AnAadn €xel v €&Ng
Hop®N:
ds=1,2x Q x At (3-11)
Av 0TO Mapamnavw TapddeLypa epapuootei n oxeon (3-11) Ba €xoupe:
0g=1,2x140x (35-27) = 1344 W
Mpokurttel dnAadr) To (0lo arnoTEAEoUA TIOU EiXAPE PE TNV AVAAUTIKY

Oladlkaoia urtoAoylopou. YTievBupifoupe OTL N MAPATIAVEW OXEON LOXUEL yla
Tov standard aépa, dnAadn otnv ernpavela tg 6dAacoag.

B’ Tpémog: Baocel Tou PUXpopETPIKOU XAPTN

270 (310 Tepimou armoTtéAeoua Ba KATAARYaUEe av epyalouaoTay e ToV Pu-
XPOUETPIKO XAPTN. YToAOYiCouue anod Tov YuxpoUeTpikd Xaptn 1o Ahg o€
kJ/kg, oUuPWVa e 60A avapepBnKav oTn Mapdypago (2-6) Tou Kepaiaiou
2. AQou TpWTA eVTOTTIIOOUNE TN YUXPOMETPLKY) KATAOTAON TOU PPECKOU a-
€pa (onueio 1) kat Tou aépa Tou KAWATICOUEVOU XWpou (onueio 3), Bpi-
okoupe T Ah. MNa aépa 27°C/50%, To v = 0,865 onote €xoupe

Ahg = h, —h, = 64 — 56 = 8 kJ/kg
Qg = (140/0,865) x 8 = 1295 W
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ka/kg

-W4-12,5 g/kg=0,0125
1 =
-W,-11,2 g/kg=0,0112

2xqpa 3-11. Edpeon e Ahg kat TG Ah,

2Z0YKpIion Twv amoTeAecuarwv: H moocooTtiaia diagopd PeTa&U Twv dUo
pneEBOdWV eival (1344-1295)/1344 = 3,65% mou eival veu onuaciag oTig
OUVNBELG TIPAKTIKEG EQAPUOYEG.

Katd ouverela, otnv Kabnuepwvr] TPAKTLKY, avti Tng dadlkaciag Tou
YUXPOUETPLIKOU XAPTN, €ival EUKOAOTEPO va xpnoluoroleital n dladikacia
Tou A’ TPOTIOU UTTIOAOYLOMOU.

H oxéon (3-11) woxuel pe MOAU KAAA TIPOCEYYLION OTNV eMOAveld NG
BaAacoag. Na GAAQ UPOPETPA XPNOLOTIOOUNE TNV YEVIKOTEPN HOPPT) TNG
oxéong, Tou eivat n:

q,=C, x Q x At (3-12)
‘Orou:

q, : OLanwAeleg Beppomrag oe W.

Q : A¢pag dieioduong oe L/s.

At : Alagpopd Bepuokpaoiag HeTa&u MePBAAAOVTOG KAl BEpUALVOUEVOU

XWpou.

C, : 10 ywopevo C, X P = (el0IKA BepuodTNTA TOU AEPA) X (ELDIKY) TIUKVO-
NTa ToU agpa). Emeldn oto cuotnua Sl n ewdikh BeppdTNTA TOU aépa sival
c, = 1 kd/kg, T0 Cg €XEL TNV APIBUNTIKA TIUN TNG MUKVOTNTAG P TOU Agpa.
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Mivakag 3-22: Tinég Twv Cg ka1 C;

Yyouetpo Cs CL
0 1,2 3000
750 1,1 2750
1500 1,0 2500
2250 0,9 2250

O ouvteleotrg Cg = 1,2 1oxUeL 0NV erugpavela g 8aiacoag (standard
agpag). MNa dAAa uPopeTPa 0 CUVTEAEDTNC AUTOG eival OMwg OToV Tiivaka
(3-22). H anmAotnta tou mivaka (3-22) kavel eUKOAN NG AMOUVNUOVEUON
TOU KOBWGS KAl TNV EKTEAEON ATTAWV UTIOAOYIOU®MV AKOUN Kal 6tav dgv dla-
BEToulE TOV YUXPOUETPIKO XAPTN YLA TO AVTIOTOLXO UWOG.

2e &va KAlatilopevo Xwpo, Bepuokpaciag 26°C, o uPouetpo 400 m, et-
odyetat vorog aépag 2000 L/s pe Beppokpaoia 38°C. Na urtoAoyloTei To
alobnTo PopTio g TOU ELCAYOUEVOU AEPQ.

NAPAAEITMA 2

D Ano Tov nivaka (3-22), ya ugoduetpo 400 m exoupe Cq = 1,15 (ugon T1-
s
pr peta&u 0 kat 750 m). Orodte €XOUpE:

gg = 1,15x2000 x (38 - 26) = 27.600 W

(6) YrmoAoyiouog Tou AavBavovrog ¢opTiou (q,)

‘Onwg Kavape Kat Jue 1o aiobnto QopTio, £T0L Kal €3 Ba XPNOIULOTOWo0U-
pe SUO TPOTIOUG YIa VA CUYKPIVOUNE Ta aroTteAéouara.

A’ Tpémog: Baoel Tou YPuxpoueTPLKOU XApTn

Ma Tov urnoAoyloud Tou AavBAavovTog WUKTIKOU (popTiou ard tnv €icodo
TOU PPECKOU aépa OTOV KALUATICOMEVO XWPO, Ba TIPETIEL VA BPOUNE TIpWTA
av Katda Tn YUEn Tou PpPECKOU agpa agalpeital uypaoia kat rtoéon. Xapdo-
OOUE TIAAL OTO PUXPOUETPIKO XAPTN TA ONUEIa TNG YUXPOUETPLKAG KATA-
OTAONG TOU PPECKOU AEPA KAl TOU A€PA TOU KALLATICOPEVOU XWPOU, OTIWG
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paivetal oto oxnua (3-11). Mapatnpoupe OTL UTIAPXEL APUYpavor. Emopé-
VWG €xoupe kat AavBavov popTio (g, ) To oroio eivat:

q, =wx Ah, (3-13)

2710 Mapdadelypa, TOU avapEPETAl OTO KATAOTNHA Tou oxnuatog (3-8)
0Tn oeAida 158, enedn w = 168 g/s kat Ah, = h,—h, = 67 — 64 = 3 kd/kg, a-
VTIKaBloTVTag 0Tn oxéon (3-13), Exoupe:

q, = 168 x 3 =504 W

(o

7 4 NAPATHPHSH

. YL
Mpoo€€te OTL N eUKpiveld avayvwong NG evBAATiag Avw oTov YuxXpoe-
TPLIKO XAPTN eival TIOAU UIKPN Kal TIPAKTIKA Ogv UTopel va eival peyaAuTepn
Tou 10,5 kd/kg. Autd dnpuioupyei mavtote MPORANUA OTO OWOTO UTIOAOYL-
OMO Tou Ah; UECW TOU YPUXPOUETPLIKOU XAPTN KAl KATA CUVETIELA KAl TOU ¢, .
To B0 duwg dev oupPaivel kat he 1o Ahg kal KaTa ouvenela de oupBaivel
oUTE Kal Pe To gg. O AOYOG eival OTL oL TIHEG Tou Ahg gival oxedov navta
TIOAU peYaAUTEPEG Tou Ah, (OTIOTE TO MOCOCTIAI0 OPAAUA Ba gival HIKPO-
Tepo). Emiong, aplBuntika 10 Ahg gival 600 kal to Aty, emewdn oxUeL N
oxéon Ahg = C, X At kai ywa Tov aépa, oTo cuotua Sl, To C, = 1 kJ/Kkg,
(rou eivat 1o peydAo TAeoVEKTNUA Tou ouoThuaTtog Sl étav douAsuoupe
OTOV KALMATIONO, OTIwG €EAANOU eixape avapepel oTnv apxn Tou PiBAiou).
AnAadn 1o Ahg TO YVWPICOUNE TPV aKOUN TO dlaBAcoupe OTOV YUXPOHE-
TPIKO XApTN. AUCTUXWG OUWG, ONMwg einape, oTnv avayvwon Tou Ah, n a-
KpiBela eival avenapkng.

B’ Tpoémog: Bdaoel Tou standard agpa

‘Onwg Kal oTn MePINTWon Tou alodnTtou PpopTiou, £TOL KAl OTOV UTIOAOYIONO
Tou AavBavovTog gpopTiou g, Yia TN KaBNUePLVN TIPAKTIKY XPNOLUOTIOLE(TAL
N akOAouBn oxeon Tou Yag divel ArMOTEAECUATA LE IKAVOTIONTIKY) TIPOCEY-
yon yia tov standard aépa, dnAadn otnv empavela tng 6aAacoag:

g, = 3000 x Q x AW (3-14)

H naparavw ox€on yevikevuetal otnv oxeéon (3-15) mou oxuel ya 6Aa ta
upodpeTpa:
q. =C xQxAW (3-15)
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‘Orou:
q,: To AavBavov goptio oe W.

C_: 21aBepdg oUVTEAEOTNG TOU Yla TNV erpavela g 6AAacoag €xel
v TN 3000 eva ya GAAa ugdueTpa ol TipEG didovtal otov miva-
Ka (3-22). H tiun tou C, mpokumnTel anod 1o ywouevo (Aavbavouoa
BepuotTa artpornoinong tou H,O) x (€18IKN MUKVOTNTA TOU A£PQ).
M.x. oe ouvBikeg agpa standard (dnAadr) otnv erupavela g 6a-
Aaooag) exoupe 2500 kJ/kg x 1,2 kg/m3 = 3000 kd/m3.

Q: O OYKOG TOU €l10EPXOUEVOU EEWTEPIKOU AEPA OTOV KAIUATICOUEVO
Xwpo o€ L/s.

AW = W_- W.: H dlagopd e18IKNG uypaciag YeTagu Tou agpa meptBaA-
Aovtog W Kal Tou aépa Tou KAlatigouevou xwpou W;. Mpooggte OTL,
onwg eixape avagépel Kal otnv Yuxpouetpia (mapdypagog 2-3), to W
oidetal oe g/kg, aAAd OTnVv MPAYUATIKOTNTA eival Eva PEYEBOG XWPIG
povadeqg (kaBapog aplBuog), emeldn dlapouue paca ue paca. Etol, m.x.
oToug urtoAoylopoug to W = 12,5 g/kg, To XpnOLLOTIOLOUUE UE TN HOP®N
W = 0,0125, eneldn:

12,59/kg=12,5¢g/1000 g = 0,0125 g/g = 0,0125.

u"\“w
E i NAPAAEITMA
21n mepintwon Twv 0edoPEVV ToU TIapadelyuatog pag tou oxnuarog (3-
8), éxoupe mapoxn Q = 140 L/s kat AW = W, — W, = 0,0125 - 0,0112 =
0,0013. Ta W, kat W, ipogkuav arod 1o YuxpoUETPIKO XapTn yia 35°C/35%
kaL 27°C/50% avTtioToxa. AviikaBlotwvtag otn oxeon (3-14), EXouue:

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

ZUYKpIoN TWV amoTeAeopaTwyv: H dlapopd 1ou mpogkue UETAEU TwWV
A’ kKal B’ tpoérwy, givat achHuavtn yia TIG OUVABELG TIPOKTIKEG EPAPUOYEG.
To rmoocooTlaio opdApa eival (546-504)/546 = 7,7%.

‘Onwg Ba darmotwoate, avTiBeta pe OTL cupPaivel ue To alodnTd Pop-
Tio, oTOV UTOAOYIOUSG TOU AQVBAVOVTOG (POPTIOU, 0 YPUXPOUETPIKOG XAPTNG
oag gival amdéAuTa anapaitnTog yla va uropeoete va Bpeite ta W, kat W,.
Aev Ba TpETeL va dlapuyel Tng MPoooxng oag 0Tt ta W, kat W, petaBaiio-
vTalL oAU e To udopeTpo. H petaBoAn nou éxoupe tou AW = W - W, ou-
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VaPTNOEL TOU UYOMETPOU, CUMPAIVEL va TIPOKUTITEL OTOV WUXPOUETPLIKO
XapTn Twv 750 m oxeddv 1 (dla e auTn TIOU TIPOKUTITEL OTOV PUXPOMETPL-
KO XapTn yia ugopeTpo 0, map’ oAov ott ta W, kat W, €xouv ToAU dlagpope-
TIKEG TIMEG. AUTO OQG ETUTPETIEL VA XPNOLUOTIO|OETE TOV YUXPOUETPLKO
XApTn 1ou €xeL ouvtaxBei yia uPoueTpo 0 m, TIPOKELEVOU VA BPIOKETE TO
g, Kal og YEYOAUTEPA UPOUETPA, MEXPL EKEL TOUAAXIOTOV TIOU O YUXPOHE-
TPIKOG XapTNG Twv 750 m unopei va BewpnBei a&loTioTog (TO TOAU PEXPL
1000-1100 m). 'Otav Ouwg €xete PeyaAltepa UPoueTpa, Ba Tpemnel va
OUMPBoUAeUTEITE TOV QVTIOTOLXO WUXPOMETPIKO XAPTN £meldn n dapopd
TIOU TIPOKUMTEL OTNV TN Tou AW gival dlaPopeTikr) 6Tav SOUAEUOUUE UE
TOUG WUXPOUETPLKOUG XapTeg Twv 1500 kat 2250 m.

[Ma v KaAUTEPN EVNUEPWOT OAG, OXETIKA UE TOV TPOTIO UETABOANG
Twv W, W, kat Tou AW, deite Ttov mivaka (3-23), érou eAngBnoav TiueS a-
Mo TOoug avTioTolXoug YuxpoueTpikoug xapteg Tng ASHRAE. Ot cuvBnkeg
Twv W, kat W, Tou miivaka (3-23), omnwg BAETETE, gival QUTEG TIOU XPNOLUO-
To)enKav Kat oTo TIPoNyouUueEVO TIapadeLyua.

Mivakag (3-23): EVOEIKTIKEG TINEG TOU TPOTTIOU HETABOARG
TWV Wo, W,, AW o€ oX€on PE TO UPOUETPO

WuxpouETPIKOG XAPTNG 35°C/35% | 27°C/50% | AW
(YyopeTpo) W, (ko) | Wieko |@ia | Y
Ermgpavela e 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

(Y) YrroAoyiop6g Tou OAIKOU YUKTIKOU pOpTiou ().

To oAIKO PUKTIKO popTio amod PppECKO agpa, Ba eival mpoPpavwg To abpol-
OoMa Tou aloBnTou Kat Tou AavBavovtog popTiou. AnAadr), 0To Mapadetyua
Tou oxfuatog (3-8), Baoel Tou standard agpa, Exoupe:

Gr=0s+0q_
g; = 1344 + 546 = 1890 W
AZKHZH: Xpnoworowwvtag 1§ oxéoelg (3-12), (3-15) kat Toug mivakeg (3-
22) kal (3-23) ouunmAnpwoTte Tov Napakatw mivaka. AexTeite nmapoyn a-
€pa Q = 2000 L/s kat ouvBnkeg agpa mepBaiAlovtoq 35°C/35%, xwpou
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27°C/50%. Ti ouunepaopata ByAaceTe yia Tov TPOTo UETABOANG TWV dg,
q,, 9 kKat Tou SHR = q4/qy;

YroAoylouog gg YrioAoylopog g,
Yyopetpo|  Cg s CL AW qaL ar SHR
0
750
1500
2250

3-13. Wukrika popria amé avBpwmoug

2TIQ TPELG TIPONYOUUEVEG TIapaypAdgpoug eidaue Tn dladlkacia UroAOYLoUOU
TWV PUKTIKOV POoPTiwV ard 1myeg rou Ppiokovtal €Ew arod Tov KALATICOUE-
VO XWPO. 2TIG TIapaypdpoug Tou akoAouBouv Ba avarttuxbouv ol Sladika-
oieq UMOAOYIOMOU TWV YUKTIKWV PoPTiwV arod mmyEg Tou Bpiokovtal peéca
OTOV KAMOTICOPEVO XWPOo. Eva TETOO YUKTIKO (opTio eival kal To PpopTio
TIOU TIPOEPXETAL ATTO TNV MAPOUsia avlp@mwy 0ToV KALATIOUEVO XWPO.

To YUKTIKO (POPTIO TIOU TIPOEPXETAL ATIO aAvBpWTIoUg oL oroiot Jouv 1
gpyalovrtal oTov KAUATI(OMEVO XWpPOo, e€apTdTal amd Toug akOAouBoug
TTaPAYOVTEG:

18% EEaTon

35% Metagpopa

46% AkTIvoBOoAia

Zxnua 3-12. O dvBpwriog mpoodivel 0To KAIUATI(OUEVO XWPEO aloBnTo
Kat AavBavov @opTio, |1€ OAOUG TOUG TPOTIOUG UETAOOO0NG TNG BepuoTnTAq
(aywyn, akTivoBoAia, uetapopad,).
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e Ao Tn 8pacTnpeidéTNTa KABe avBp@Iou (avarauopevog, OAKTUAO-
YPAPOG, XOPEUTNG KATL.).

e AMo 10 PUAAO TOU avBpwmou (oL Avdpeg amodidouv 0To XWPo 15%
TEPITIOU PEYAAUTEPO WUKTIKO POPTIO art’ OTL Ol YUVAIKEG).

e AMo6 TV nAIKia Twv atépwyv 1ou Bpiokovtal oToVv KAILATI(OUEVO XW-
po. Ta ukpda mawdla (m.X. evog oxOAgiou) divouv OTO XWPO TEPIToU
25% UIKPOTEPO WUKTIKO popTio arr’ 6Tl €vag evhAlkag AvBpwriog.

o AM6 TN Beppokpacia Enpol BeppopéTpou (t,) TOou KAWATICOUEVOU
XWpou (600 TIo UIKEN eival n Beppokpacia Tou KALATICOUEVOU XW-
pOuU, TOOO UEYAAUTEPO €ival TO YUKTIKO POPTIO).

‘OUwg KATtd TO OTASIO TNG MEAETNG MiaG eyKATAOTAONG KALUATIOMOU,
TOAAG amd Ta napandvw oTtolxeia dev pag eival yvwoTtd. ' autd naipvou-
ME ouvhnBwS pia péon T YUKTIKOU popTiou yia KdBe avBpwrto. Ot péoeg
TIMEG TWV PUKTIKOV PopTiwv and avBpwrioug divovtal oe tivakeg. Evag
TETOLOG Tivakag €ivatl kat o Tiivakag (3-24).

‘Onwg ¢aivetal Kat ard Tov rivaka (3-24) ol avBpwriol 1oy Bpiokovtal
o’ évav KALNATI(OUEVO XWwpo arodidouv OTo XWwPo aicdnTté kai Aaveavov
PopTio. To pEyebog Tou alobnTou Kal Tou AavBavovtog popTiou e€aptatal
Kupiwg arod tnv d0pactnploTnTa TOU TIAPEUPLOKOUEVOU avBPMOTIOU OTOV KAL-
MATI{OUEVO XWPO.

Mivakag 3-24: doptia amdé avOpwmoug oe W ava aropo

ApacTtnplotTnTa avepwrwv AlobnTo popTio Aaveavov popTtio
Avarnauopevog 66 47
‘Opblog 68 60
EKTEAWV YPADIKA epyacia 70 78
AQKTUAOYPADOG 76 78
Partikn epyacia 66 63
Kouuwtpla 95 198
Oeatng BedTpou 57 45
YTIAAANAOG KOTAOTNATOG 52 93
[MeAATNng eoTIATOPIOU 64 69
EAappa epyacia 73 150
XopeuTtng 131 272
2EPPLTOPOG 95 198
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E“‘} s
i NMAPAAEITMA

21NV KAlatiopevn aibouoca tou oxnuatog (3-8), epyddovtal 6 urGAAnAoL
Tou eEUMmMPETOUV TOUG TIEAATEG. 2TNV aiBouoa MApeuUpPioKOVTAL KATA UECO
6po 10 meAdTeg 6pBloL yia va eEurmpetnBouv. Na Bpebel TO OAIKO PUKTIKO
@opTio arod To CUVOAO TwV ATOPWYV TIoU BpiokovTal otn aibouoa.

[ Xpnolwuorowwvtag tov mivaka (3-24) €xoupe OTL 0 KABE UTTAAANAOG
TOU KATAOTNATOC arodidel 0TO XWPO:

AlobnTo = 52 W / dtopo, AavBavov = 93 W / atopuo
Erouévmwg To YUKTIKO PoPTIO Kal arod Toug 6 epyalopevoug Ba sivat:
Og;=952x6=312W, q ,=93x6=538W

o KdbBe atopo mou mepluevel 6pblo (MeAdmng) ywa va egunnpetnbei, a-
odIdEL OTO XWPO We BAon Tov mivaka (3-24):

Alobnto = 68 W/ dtopo, AavBavov = 60 W / atouo
Emouévwg To YUKTIKO popTio Kat artd toug 10 reAdteg Ba eivat:
Qs, =68x10=680W, q,,=60x10=600W
o Ta @opTia anod epyalduevoug Kal rmeAdteg Ba eivat:
Qg =0gy +0g, =312 +680 =992 W
g =0, +0d,=558+600=1158 W
Qr=0g+9, =992+ 1158 =2150 W

3-14. Tlevikd yia Ta YUKTIKG popTia amd ¢wTa, NAEKTPOKIVNTAPES Kali
NAEKTPIKEG OUOKEUEG

27Ta QopTia ard eOTA, NAEKTPOKIVNTAPEG KAl NAEKTPIKEG CUCKEUEG TIAPOU-
olaleTtal To 010 aKPIBWOG PaALVOUEVO TIOU TIapouctadeTal Kal Ue TNV NALAK
akTivoBoAia. AnAadr To popTio dev emBapuvel AUECWG OAO TO XWPO, &-
reldn Eva HEPOG Tou aroppogaTtal arnd ta SOUIKA OTolXEla TNG OIKOSOUNG.

Av Ta popTia and Ta pOTA, TOUG NAEKTPOKIVNTAPEG KAL TIG NAEKTPLIKEG OU-
OKEUEQG eival n KUpla Ny mpoéAeuont TwV PUKTIKOV PopTiwy, TOTE KATd
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ndoa rbavotnta Ba XpelaoTel AVOAUTIKOG UTTIOAOYLIOUOG, N dladlkacia Tou
ortoiou eival TEPITAOKN Kal EKTOG TWV OTOXWV Tou PBIBAiou. H uébodog Tou
arAoTonpéVou UTIOAOYLOMOU TIoU aKOoAoUBEi, uropei va BewpnBei wg a&ld-
ToTn HOVOo OTav Ta POPTia AuTd armoTeAOUV €va UIKPO OXETIKA HEPOG TOU
OUVOALKOU (opTiou.

To mpoBANUa gival IKavoToINTIKA AUMEVO YA TIG ATAEG OUVNBELG KATOL-
kieq (dlapepiopata). Ot KATOKIEG AQUTEG €XOUV TOV (OLo TiepPIou EEOTIALOUO,
OnAadn UepKA PwTa, pia nAeKTPIKNA Kouliva, €va Yuyeio, €va TAUVTNPILO,
éva PC k.ATL OroTte, €xel ekTiunBei 611 av AngpBei YukTikd @opTio 500 W,
MOLPAOUEVO HETAEU TOU XWPOU TNG koulivag kal Twv dwuatiwv, emapkel
Yla TIG OUVNRBELG avAYKEG KALLATIOMOU. KAToleG NAEKTPIKEG CUOKEUEG WUTTO-
pel va €xouv TOAU PeYAAN katavadAwaon, n ornoia opwg dev ermpBapuvel a-
peoa To Xwpo. N.x. oV Kouliva, 6tav AelToupyel 0 NAEKTPIKOSG poUpvog,
KatavaAwvel 1.oxU TG Taewg Twv 3000 W, yia HEPIKEG TO TIOAU WPEG, OA-
A& dueoa, oav QopTio, £va TIOAU ULKPO UEPOG TtapouctaleTal arod Tnv mna-
panavw oxu.

2TIG GAAEG TIEPUTTWOELG (KATAOTNHATA, XWPEOL £pYAciag KAT.), étav Ta
@opTia and pwTa, NAEKTPOKIVNTIPES KAl NAEKTPLIKEG OUOKEUEG gival UIKpa
0€ 0XE0N e TO CUVOAO TOU YUKTIKOU popTiou, TOTE TO TIPOPANUA CUVAHBWG
eival amAod. MevikdTEPA, UMOPOUNE VA £PAPUOCOUUE TOUG TIPAKTIKOUG Ka-
voveg Tou Tivaka (3-25).

‘Onwg avagépetal otnv mepintwon 5 tou mivaka (3-25), 6tav €xoupe
oropadikn Aettoupyia eEOMAIOUOU PEYAANG LOXUOG, UMOPOUUE va KAVOUE
Mia peiwon katT ektiynon. To nwg unopei va yivel auto, ag To SoUUE e &-
va rapadetyua.

gu‘lm
i NMAPAAEITMA

Mia peyaAn aibouoa, cuvexmg KALLATICOUEVN (24 WPEQ NHEPNOIWG), EVOG
gpyaotnpiou pe ouvntn kataokeun (UMeTov, TOURAA KATL. dnAadr| pe ueya-
An BepuoXwPNTIKOTNTA), TIAPOUCLAlel OAIKO WUKTIKO ¢popTio 22500 W. H
KALLATIOTIKA €YKATAOTAON TOU XWPEOU WUropei va arnodwoel pexpt 27000 W.
Mpokeltal o’ autriv TNV aibouca va ToroBeTnBel £vag eOIKOG poupvog, L-
oxuog 14 KW, o oroiog 6a Aettoupyei HoVo 2 popEQ TNV NUEPA, KABE popd
ard 1 wpa repirou. Na ekTiunBei To WUKTIKO popTio He TO oroio Ba emmPa-
pUVEL O POUPVOG TOV XWPO Kal av Ba xpelaoTel va ayopaotei peyaAuTtepo
KALLATIOTIKO pnxavnua.
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D Mia pwtn ec@aAuévn okEPn Ba ATav va roupe OTL Ba erBapuveTal o
XWpPog pe 14000 W, omoTe TO KAIMATIOTIKO unxavnua dev Ba emapkel kat 6-
TL Ba anawtnBei pnxavnua 22500 + 14000 = 36500 W touAdxlotov. ‘Ouwg,
0 POoUPVOG AelToupyEel Hovo 2 wpeg nuepnoiwg (= 7200 s) ondTe N evep-
YEla TIoU TapdyeTal o€ dia nuépa Kat 1ou Ba ermpBapuvel TNV KAIMATIOTIKY
eykataotaon eivat 14 x 7200 = 100800 kJ. Ag dexToupe OTL T evEPYELA QU-
A 6a anoppoPdTal OUOLOPOPPA UECA OTIC 24 wPeg Amd TNV KALLATIOTIKN
eykataotaon. Tote, Ba mperel va anoppo@dtal ava wpa evepyela 100800
/ 24 = 4200 kJ/h, Ttou 1ooduvapuei oe PUKTIKY LoxU pe 4200 / 3600 = 1,17 kW
=~ 1200 W. Emeldn 6pwg moTé dev UMopel va eival oolOuop®n N KATAVOUN
TOU popTiou OTIG 24 wpPeG TIC NUEPAG, ag deXToUUE PopTio katd 50% pe-
YaAUTtepo, dnAadn nepirou 1,5 x 1200 = 1800 W. To ¢opTio Tou xwpou Ba
eival 22500 + 1800 = 24300 W, oroTte n OaBECIUN WUKTIKA OYXUG TWV
27000 W enapkei.

Mivakag 3-25: Kavéveg eKTipnong Tou ¢popTiou amé ¢wra,
NAEKTPOKIVNTAPEG | NAEKTPIKEG CUOKEUEG, OTAV auTd Sev amoTeAouv
TNV KUpIa 1TNYR TTIPOEAEUONG TOU YPUKTIKOU PpOpPTiou

2UVONKeg . , ;
A/A AELTOUPYIaG WUKTIKO popTio Mapatnpnoelq
. 2upreptAauavovtal
Aappavoupe 250 W yia tnyv 14 OOTA. ot
Aettoupyia oe Kougiva kat 250 W ota A owta,
1 OuvnBelg Katolkieg SWHATLA, OPOLOHOPPA n SKTpOKlVT]Tnp'EQ Kat
Kataveunueva OLAEKTPIKEG
OUOKEUEG
EAaxiom ,ﬂ Ayvooupue TeAeiwg auto To H SYSDYSlG !TOU
> OTIOPAdIKY . . napdyetal eival
. WUKTIKO QOPTIO ;
AelToupyia aueAnTéa
Emeldn) €xoupe
L , . . HelwuEva popTia
o | emoueasere | Aate e ™ | comacyeua oy
nvox ®op arouoia nAloKAg
QaKTVOROAIOG
2uvexng 1 oxedov | AauBavoupe Tnv AN en LoxU
4 ouvexng Aettoupyia WG YUKTIKO POopPTio
AS}TOUD)&Q mv Atuavouus Hovo sv? BAEME KAl To
5 nUéEPA aAAd yla TUNUA TNG LOXUOG Kat napadetyua

MEPLKEG LOVO WPEG eKTiunon
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2HMEIQZH

H 1cokaTtavoun evog popTiou OTIC 24 wPeS TNG NUEPAG, UTIOPEL va TIPOKU-
WeL Kal oAU amAouoTtepa BAcel TNG OXEoNgG:

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

orou N eival ol wpeg nuepnolag Aettoupyiag kat P n 1oxUg Tou unxavrua-
T0G. EV mpokelpévw q = (2 / 24) x 14000 = 1200 W. B¢Bawa n andAutn Loo-
KaTtavour dev uropel moté va ocupBel otnv mpd&n, kat yU autd Ba mpenel
nAavtoTe va yivetal pia npoocaugnon, TouAaxlotov Katd 50%.

3-15. WukTtika gopria amé ¢wta

OAOGKANPO TO YUKTIKO POPTiO arod PwTIoNd eival aiobnté ¢optio. Ta Yu-
KTIKA @popTia ard QpWTIONO evOg KAMATICOMEVOU XWPOU €EapTmvTtal arnd
TNV WoxXU Twv Aaunthpwyv oe W. Emiong kat 1o €id0g Twv AQumtApwy dla-
MOPP®OVEL TO UEYEBOG TWV YUKTIKOV POPTiwV ard To pWTIONS. Na mapd-
Oelypa, AANO YUKTIKO popTio arodidouv OTO XWPEO Ol AQUITTHPEG TIUPAKTW-
OEWQ KAl AAAO oL Aaurttripeg pBopiou.

[evika Ba Aéyaue OTL oL AaumITAPES pOBOpPiou MPOCBETOUV OTO XWPO Yu-
KTIKO opTio KaTd 25 €wg 30% HeYAAUTEPO TNG OVOUAOTLIKNG TOUG LoXUog,
AOYW TwV TIPOobeTwy eEapTnUdTwWy TIOU anattei n Aettoupyia Toug. ETol é-
vag AQUMTAPAG TIUPOKTWOEWSG LoXuog P = 150 W arnodidel otov KAWATI O
MEVO XWPO WUKTIKG popTio P = 150 W. Av 6uwg 0 Aaurtipag autdg avtl-
KataoTtabei pe Aaumntipa pBopiou, lcodUvaung LoxXUog PwTIOMOU, auTog Ba
€ival ovouaoTIKAG loxuog 36 W. To YUKTIKO 0w popTio Tou Ba mpoobé-
TEL OTO XWPO, artd auTtdv Tov Aaurtmpa, dev Ba eival P = 36 W, aAAd Ba &i-
val augnuévo katd 25-30%. AnAadn:

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

Map’ OAn Tnv mpooau&non, dlATIOTOVOUNE OTL Yia TNV idla 1oxUu QwTL-
OMOU, Ol AQUITTNPEG PpBopiou eTIBAPUVOUV TO XWPEO HE UKPOTEPO YUKTIKO
®opTio.
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H kAwatigopevn aibouoa Tou oxnuatog (3-8) pwTiCetal ano 20 pwTIOTIKA
owpata eBopiou Loxuog 2 x 36 W (dnAadn 1o KabBeva £xel U0 AQUTTTAPEG
Twv 36 W) kaB’ 6An tn dlapKela Aeltoupyiag Tou KATaoTAUATOG, and v
9:00-20:00. Na urtoAoyloTel TO YUKTIKO POoPTIO artd pWTIOUO.

H GuvoAIKA LoXUG TwV AQUITTAPWY eival:

P=20x2x36=1440W

Ereldn ol Aaurtthpeg sivat gBopiou, mpocau&avoupe To PUKTIKO POPTIiO
Katd 25-30%. Ag napoupe 30%. To CUVOAIKO YUKTIKO popTio (6Ao aictn-
TO) TIOU TIPOCBETOUV OTO XWPO OL AaumTtApeg ¢pBopiou Ba eivat:

Ogp = 1440x 1,30 = 1872 W

Ot wpeg nuepnolag Aettoupyiag eivat 11. Epapudlovtag t oxéon (3-
16) pe mpooaugnon, Kat' ektipnon 50%, AauyBdavoupe popTio arnod poTa:

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

AnAadn|, dev untdpxel oucLwong dlagopd ard Tnv TANEN WxXU.

3-16. WukTIKa PpopTia amdé NAEKTPOKIVNTIHPES

2& TIOANOUG KALMOTICOPEVOUG ETIAYYEAUATIKOUG XWPOUG EKTOG TWV AAAWV
TMYWV PUKTIKOV QOPTiwV, UIMopel va urapyouv Kal YUKTIKA ¢opTia arod n-
AEKTPOKLVNTIPEG Ol OTI0i0L KIVOUV dlA(opd UNXAViHATA OTIWG PATITOUNXA-
VEG, UETAPOPIKEG Tawvieg KA. Ol NAEKTPOKIVNTIPES TIOU AELTOUPYOUV O€
KALLATICOPEVO XWPO, TIPOCBETOUV OTO XWPO Eva WUKTIKO PpopTio, TO Oroio
e€aptdatal anod TNV OVOPAOTIKA Toug LoxU. O mnivakag (3-26) divel evoelKTL-
KEG TILEG WUKTIKQWV POPTIWV artd NAEKTPOKIVNTIPEG.

‘Onwg akplB®S cuuBaivel Kal JE TA PWTIOTIKA COUATA, OAOKANPO TO
WUKTIKO POPTio arod NnAEKTPOKIVNTAPEG gival aiolnTo.



172 ErKATASTASEIS KAIMATIZMOY I

Mivakag 3-26: WukTIKa popTia amé nAekrpokivnthpeg. 1 kW = 1,36 HP

OvopaoTikn loxug WukTika poptia
(kW) W/KW
Méxpt kat 0,2 kW 1250
> 0,2 uexpt kat 0,8 1050
> 0,8 uéxpt kat 5,5 930
> 5,5 uéxptL kat 15 870
> 15 kW 840

Oa npérel edw va TovioTel OTL OL NAEKTPOKLVNTIAPEG TIOU KIvoUuv e&agpl-
OTAPEG KAl BpioKkovTal 0 KAUATICOUEVO XWPO, OeV TIPOCBETOUV WUKTIKA
POPTIa OTO XWPEO YlaTi N BepuoOTNTA TIOU EAEUBEPMVETAL KATA TN AEITOUP-
yia Toug, ardyetat oAOKANEN TPOG TO TEEPPAAAOV. AVTIBETA, TA YUKTIKA
@opTia armd NAEKTPOKIVNTIPES TIOU KIVOUV AVEMIOTAPEG TPOCAYWYASG
aépa, Ba ripernel va AapBdavovtal urioyn.

Eu“‘m
i NMAPAAEITMA

2TOV KALATICOPEVO XWPO TOU OXNHATOG (3-8), eKTOG Twv AAAWV MNYWLV Yu-
KTIKQWV QOPTIWV €0TW OTL AEITOUPYOUV Kal TPELS NAEKTPOKIVNTHPES. O évag
eivat ovopaoTikAg loxuog P=0,75 kW, o deuTepog oxuog P=5 kW kat o 1pi-
Tog P=10 kW. Ot o mavw nAEKTPOKIVNTHPES AElTOUpyoUV avTiotolxa 11 w-
peg, 2 wpeg kat 0,5 wpeg 10 24wpo. Na Bpebei To CUVOAIKO PUKTIKO POPTIO
TIOU TIPOOTIBETAL OTOV KALMATICOUEVO XWPO artd TOUG NAEKTPOKIVNTIPES.

Ao Tov mivaka (3-26), ylia ToV NAEKTPOKLVNTPA OVOUAOTIKNG LOXUOG
P=0,75 kW 10 YUKTIKO popTio eivatr 1050 W/KW, ormote:

Jg; = 0,75 x 1050 = 788 W

["1a TOV NAEKTPOKLVNTIPA OVOUAOTIKAG LoXUog P=5 kW avtioTtolixa £€xou-
pe 930 W/KW, onote:

O, = 5 X 930 = 4650 W

[Ma Tov NAEKTPOKIVNTAPA OVOUACTIKAG oXuog P=10 kW TO YUKTIKO
@opTio eivat 870 W/kW, orote:

g, = 10 x 870 = 8700 W

To oTlyllaio YUKTIKO QopTio ard Toug TPELG NAEKTPOKIVNTHPEG, AV eV
epapuolape tn oxeon (3-16), Ba nrtav urepPOALKA HEYAAO:
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Og = gy + Ogp + Ogg = 788 + 4650 + 8700 = 14138 W

Epapudlovtag ouwg tn oxéon (3-16) pe mpooau&non, KAt eKTiunon
50%, Bpiokoupe OTL TO PUKTIKO POPTIO ard TOUG NAEKTPOKIVNTAPESG Ba &i-
val:

qg = 1,5 x[ag; x (11/24) + qg, X (2/24) + qg5 X (0,5/24)] =
qg = 1,5 x [788x(11/24) + 4650x(2/24) + 8700x(0,5/24)] =
gg=1395W

Q

NMAPATHPHZH

To YUKTIKO popTio armd NAEKTPOKIVNTAPES TIPOKUTTEL UIKPO, OE OXEON HE TO
OUVOALKO YUKTIKO (POPTIO KAl YU auTd PIMOPOUUE VA EPYACTOUNE HE QUTOV
TOV TPOTIO. AV TIPOEKUTITE UEYAAO, Ba EMpere OTWG eiMaue va eQpapuooou-
MEe AAAN pEBODO UTTOAOYIOHOU TIOU £ival EKTOG TWV OTOXWV Tou BIBAiou.

3-17. WuKTIKG popTia amd NAEKTPIKEG OUOKEUEG

Kd&Be NAEKTPIKA CUCKEUT) TIOU AELTOUPYEL OTOV KALMATICOMEVO XWPO divel &-
va PUKTIKO popTio Tou eival avaAoyo He TNV LoxU TNG NAEKTPIKAG CUOKEU-
AG. Ta MpooTIBEUEVA OTO XWPO WUKTIKA POoPTia arnd NAEKTPIKEG CUCKEUEQ
eival alodntd kat AavBavovta. O mivakag (3-27) mou akoAouBel divel evoel-
KTIKEG TILEG TWV YUKTIKDV POPTIWV SLAaPOPWV NAEKTPLKOV CUCKEUWY OTAV
AelToUpyOUV O€ XWPO TIoU KAlaTiCeTal.

&3

4 TAPATHPHZH 1
¢

Na ouokeugg TIou dev avagépovtal otov Tivaka (3-27), AapBdavetal umoyn
N NAEKTPIKN LOXUG (o W) 1ou avaypdgeTtal otnyv rvakida kdbe cuoKeungq.
Na mapddetypa otov mivaka (3-27) dev MepAaPBAVETAL TO YUKTIKO POPTIO
Tou Sivel 0TO XWPO €vag NAEKTPOVIKOG UTIOAOYLOTAG (OXL éva arnAd PC). E-
AEYXOVTOG TNV TVaAKi®a TOU UTTOAOYLOTH, €0Tw OTL BAETIOUNE VA avayplpe-
Tal .oxug 700 W. H 1oxUg autr ouvnbwg eival n HEylotn duvatn, aAAd eA-
Agiel AAAwV oTOoLXEIWV KAl TIPOKELUEVOU VA einacTte olyoupol, dEXOUACTE
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Mivakag 3-27: EVOEIKTIKEG TINEG YUKTIKQOV POPTiWV
amnmé NAEKTPIKEG GUOKEUEG

Ei00G NAEKTPIKAG CUOKEUNQ AlcbnTo AavBavov
Kagetigpa 250 120
2UOKeUT B€puavong Kape 70 40
Bpaotpag auywv 700 700
Owako6 Yuyeio 200 -
KaTtoapOAeq HAYELPIKAG 150 120
2UOKEUT 0AVTOULTG 1100 1100
TooTlEPA YA 4 PETEQ 1400 300
2XApPA YO UIpTEKLA 1550 850
Koudiva-poupvog pe poévwon 2100 550
2TEYVWTAPAG HOAALDV PE KAOKA 550 100
2TeYVWTAPAG HOAALOV XWPIG KAoKA 700 120
Mpoowrikog NAEKTPOVIKOG uttoAoyloTng (PC) 150 -

OTL AuTO eival To YUKTIKG popTio (700 W). MNpopavwg oAOKANPO TO WUKTIKO
@optio artd évav uroAoYLoTN eival alonTo, enewdn n AEIToUpyia Tou UTo-
AoyloTr) dev dlapopoTiolel TNV uypacia Tou KAUATI(OPEVOU XWPEOU.

é, NMAPATHPHZH 2
Av v arod KATIOEG CUCKEUER TIOU AELTOUPYOUV OE KALUATICOMEVO XWPO
uUmtdpxel e€aeploThpag, Ta alodNTa YUKTIKA popTia Tou Tiivaka (3-27), JeL-
wvovTtal katd 50-60%, evd ta AavBdavovta undeviCovrat. Na rnapadetyua,
av 0g €va KAatdoTnUa UIKPOYEUUATWY, AV artod TIG TOOTIEPES UTIAPXEL €-
Eaeplotipag, To alobnTO WUKTIKO POPTio ard [ia TOOTIEPA YA TECOEPLQ
@éteg Ogv Ba eivar 1400 W, orwg divetal and tov mivaka (3-27), aAAd
1400 x 50% = 700 W. To AavBavov ¢@opTio Ba eival ioov pye undev.

Eu-‘u‘m
i NMAPAAEITMA

2TO KATAOTNUA Tou oxNUaTog (3-8) Aettoupyouv Kab' OAn tn dldpKela g
Aettoupyiag Tou (11 wpeg nuepnoiwg), 1 KapeTiEpa, 1 oKIakO Yuyeio kat 2
PC. Na BpeBei To popTio arnd nAEKTPIKEG CUCKEUEG.
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[] And tov mivaka (3-27) kat I oxéon (3-16), mpoocau&avovtag Kat Katé
50%, €xoupe:

gg = 1,5 X (250 + 200 + 2 x 150) x (11/24) = 515 W

AavBavov opTio £Xoupe HOVO amod TNV KapeTiEpa: q, = 120 W

3-18. Ta ouvoAikd YukTika poprTia

Me tnv nmapanéavw UroAoYLOoTIKY dladlkaoia, Bpiokoupe oTadlakd 6Aa ta &-
TILLEPOUG POPTia evOg Xwpou, aodntd kat Aaveavovta. ABpoifovtag OAa
Ta aobnTa PopTia, BPIOKOUNE TO GUVOAIKO ALoBNTO POPTIO gq kat aBpoigo-
vtag 6Aa ta AavBavovta Bpiokoupe To AavBavov gopTio q; .

Ma To KaTdoTNua Tou oXNUATog (3-8) va urtoAoyLloTel TO CUVOALKO YPUKTLKO
@QOPTIO Yl TNV TEPITTWOT TIoU €XoUpE Bepuopdévwon.

NMAPAAEICMA 1

D Na 10 KataoTnua Tou oxnuatog (3-8) uroAoyicape, umnd LopPN napa-
delyuatwy, OAWV TwV 0WV TA POPTIa OTIC TIPONYOUUEVES TTIAPAYPAPOUG.
Onote €xOule TNV KATAOTAOT TOU MAPAKATw Tiivaka (3-28). To aiobnto,
AavBavov Kal oAlkO PoPTio YU autd TO XWPO, OTAV UTIApXEL BEPUOUOVWOT,
(aivovTal oTnVv TeAeuTaia Ypauur Tou mivaka.

Mivakag 3-28: Ta YUKTIKA PoPTia TOU KATACTAHATOG ToU oXApartog (3-8),
o6Tav urrapxel Oeppopdévwon

MNMpoéAeuon WUKTIKOU popTiou | Mapdypadpog ds aq. ar

AYWYLLOTNTA 3-9 3069 0 3069
AKTIVOBOAia 3-10 4015 0 4015
Elcaywyn vwrou agpa 3-12 1344 546 1890
AvBpwriol 3-13 992 1158 2150

DdoTa 3-15 1287 0 1287
HAEKTPOKIVNTHPES 3-16 1395 0 1395

HAEKTPIKEG OUOKEUEG 3-17 515 120 635
ZYNOAO 12617 1824 14441
MPOX ZTPOITYAEYZH 12600 1800 14400
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Opoiwg, yia 1o KaTdoTna Tou oXAUATog (3-8) va UrtoAoYLOTEL TO OUVOALKO
YUKTIKO popTiO yla TNV mepinTwon mou dev €xoupe Beppopdévwon. TL ou-
MIEpaocpa Byalete OUYKPIVOVTAG TA ATIOTEAECUATA [IE AUTA TOU TIPONYOU-
pevou TapadeiyuaTog;

D Xwpig ™ Beppopdvwon, BAoel TwV UTTIOAOYIOUWY TIOU KAVAPE OTIQ
TIPONYOULEVEG TIAPAYPAPOUG, £XOULE TNV KATAOTAON TOU TIAPAKATW TIiva-
Ka (3-29). Alaruotwvoupe 6TL TO aloBnTO QoPTio eival oXedov 2,5 @opéq
peyaAuTepo. To AavBavov eival To dlo.

Mivakag 3-29: Ta YUKTIKA GOPTia TOU KATAGTANATOG ToUu oxAuaTog (3-8),
orav dev untapxel Oeppopdévwon

MpogAeuon YuKTikou popTtiou | Mapaypadog ds a. ar

Aywyuotnta 3-9 3069 0 3069
AkTvoBOAia 3-10 4015 0 4015
Elcaywyn vwrou agpa 3-12 1344 546 1890
AvBpwrioL 3-13 992 1158 2150

doTa 3-15 1287 0 1287
HAEKTPOKIVNTNPEG 3-16 1395 0 1395

HAEKTPIKEG OUOKEUEG 3-17 515 120 635
ZYNOAO 30091 1824 31915
NMPOXZ ZTPOITYAEYZH 30100 1800 31900

3-19. H emAoyn Twv unxavnudrwy yia TNV avTiueETWITION TOU
YUKTIKOU QopTiou

H erAoyr KAWATIOTIKOV PnXavnuatwy gival pia oxL kat Téoo arAr epya-
oia enewdn n anddoon Toug e&aptartal MoAU and Tov cuvteAeotr| SHR = gq
/ d;. To Béua autd eixe avartuxBei otnv mapaypapo (2-15)'0. =t npagn
OUwG, OTav YIvETAL KALMATIONOG ME MIKPA, QUTOVOUA KALUATIOTIKA XWPOoU
(split units), dev yivovtal TE€TolOL UTIOAOYLOUOL aKpLBeiag. H erAoyn Twv un-
Xavnuatwv yivetal Baoel Tou OAlKOU popTiou Tou Xwpou. Ot KaTaokeua-

10 H didaokaAia g mapaypdeou (2-15) ntav otnv Kpion Tou kKabnyntn.
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OTEG TWV UNXAVNUATWY divouv avTioTolXa Tnv oxXU TOU UnXAavhuatog o€
OAIKO QOopTio, N oroia dUOTUXWS AKOUN avagepeTal ouvhnbwg oe Btu/h
(moAAammAaoiaoupe pe 0,3 yia va Bpoupe v woxu oe W).

ol
1

)
i NMAPAAEITMA 1

‘Evag xwpog rnapouctalel aicdnto ¢optio 3300 W kat AavBavov 500 W. Na
ermAeyel TO KATAAANAO KALMATIOTIKO punxavnua. Ta dlabéoiua unxavnuata
€XOUV YUKTIKA loXU: 2,7 - 3,7 - 5,5 kal 7,4 kW.

D Exoupe oAikd ¢poptio 3300 + 500 = 3800 W. Apa aratteital pnxavnua
YUKTIKAG Lloxuog miepirnou 3,8 kKW. EmAéyoupe TO TIANCIECTEPO UNXAVNUQ
Twv 3,8 kW. H dagpopd tou 0,1 kW eival aueAntea.

El&‘w
i NMAPAAEITMA 2

2NV MepirmTwon Tou oxnuatog (3-8), 6tav €éxoupe Beppopdvwon, emeAeyn-
oav yla In B€ppavorn, otnv napaypado (3-7) KArowa KAATIOTIKA unxavrua-
Ta. Na eAeyxBei n eMApKela AUTWV TWV pUnXavnuatwyv é6cov apopd To WUKTL-
KO poptio. Av dev emapKouyv, JIAAEETE AAANA unxaviuata. Aidetal 0TI oL 4
dlaBgaotpol TUToL avTAlwV BeppdTNTAG €XOUV AVTIOTOLXA WUKTIKA LoXU: 2,7 -
3,7 - 5,5 ka1 7,4 KW. H BeppavTikr 1oxXUg Twv v AOY® UNXAVNUATWY, OTWG
00Bnke otnv mapaypago (3-7), avtiotowxa eival 3,2 - 4,3 - 6,4 kai 8,4 kW.

D To oAkO popTtio eivar 14400 W. 2to napddelypa tng rapaypagou (3-
7), eixape ermAeEel éva unxavnua BepuavTikng loxuog 6,4 kat éva 8,4 kW.
H avTtioToxn WUKTIKA 1oYXUG Toug eival 5,5 kat 7,4 kW, dnAadr) cuvoAlka
12,9 kW. MNpoPavmg Ta unXavhiuata mou eneAgynoayv yia tn 8€puavon, u-
noAeimovrtat Aiyo wg mpog tnv Yugn. Eival kaAutepa av emAeEoupe duo
MNXAvAUATA, €KAOoTO YUKTIKAG loxuog 7,4 KW, dnAadr) CUVOAIKA va €XOUE
YUKTIKA 1oxUu 14,8 kW. H BeppavTikh 1loXUG TwV dUO HnXavnudatwy sival a-
vtiotolxa 16,8 kW. Mriopouue, mpo@avmg, va EXOUUE Kal AAAOUG cuvdua-
OMOUG UNXAVNUATWV.

El&‘w
i NMAPAAEITMA 2

Opoiwg pe To mponyoupevo nMapddelyua, aAAd yia Tnv TEPIMTWOoT Tou dev
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€xoupe Beppopdvwon. YrevBupiCoupe 4TL n arapaitntn mpounobeon nTav
va KAAUTITETAL O XWPOG ME TPia TO TIOAU KALUATIOTIKA UNXAviUaTa.

D To oAlk6 gopTtio eival 31900 W. 2to napddetypa tng rapaypdagou (3-
7), eixape emAggel Tpia unxavnua BeppavTikng woxuog 8,4 kW to kabéva.
H avtioTtoixn YUKTIKN 1oxXUg Toug eival 7,4 kW, dnAadr) ouvolika 22,2 kW.
Mpogavwg Ta unxavnuata rmou eneAéynoav yla tn 6€puavorn, UroAeiro-
vTal Tapa oAU 6cov agopd otnVv tTnv YUEn. lNa va avTigeTwroTel To YPu-
KTIKO OpPTiO, XpeldleTal TOUAAXIOTOV KAl €va TETAPTO UNnXAavnua, orote n
YUKTIKNA 1oXUG Ba avéABel og 29,6 KW. Autd Ouwg dnuioupyei mpoBAnua
OTOV KATAOTNMATAPXN, O OToiog dev SLABETEL XWPO YA TIEPLOCOTEPO aAmd
Tpia unxavnuara.

3-20. H peiwon Twv avaykwy evog XWPOU O€ YUKTIKO popTio

H peiwon Twv avaykmv evog Xmpou o€ PUKTIKO PpopTio Uropel va yivel pe
ToAAOUG TpoTroug. Ot KUplOTEPOL Eival Ue KOUPTiveg Kal pe Tévteg. ‘'Otav To
OTtTL Oev €xel ard TAvw AANoV 6poPo, TOTE £XEL UEYAAN Onuacia Kat n
BePUOUOVWON TNG OPOPNG, OLOTL auTr BAAAETAL CUVEXMG ATd AKTIVOROAILQ.
Mia 1©€a g onuaciag mou €xel n opoPr], UMopeite va oxnuatioete aro
Tov mivaka (3-13), oeAida 144. H KaAUTEPN LOVWON YA TO KAAoKaipt ivat
N KEPAUOOKETT], TELON) Oev BpiokeTal og eragr| Ue TNV MAAKA TOU UIETOV.
AvTIBETQ, N KEPAPOOKETT TO XELLWVA, OEV TIPOCPEPEL KATL TO IOLAITEPO OTN
BePUOPOVWOT (TPOCPEPEL OPWG UYPOUOVWOT)).

gu‘lm
i NMAPAAEITMA

270 TapAadelyua 2, Tng TPOnNyoUleVnG Iapaypdagou, SlarmoTwoape otL Oev
eival duvatév va KaAUPouue TO XWPo, o€ YUEN, Ue Tpia TO TIOAU pnxavn-
pata. Tu eidoug napepBaon Ba mpoTeivate OTOV IOLOKTATN TOU KATACTAMA-
TOG VA KAVEL, TIPOKEIPWEVOU VA PEIWCETE TA YPUKTIKA POPTIq;

D O KaAUTEPOG TPOTIOG YIA VA AVTILETWIIOTEL TO TIPOPBANUA gival va to-
rnoBetnBei kepapookerm. O ouvteAeot g U, 0’ autn Tnv niepintwon dago-
porioleital kal maipvel, 6Mwg urnoAoyiotnke oto mapddelyua 2 g mapa-
ypagpou (3-5) v TN 2,27. To peydAo kEPOOG €ival OPWG and TNV TN
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Tou At, mou arné 33°C yivetat 7°C. Onote o mivakag (3-14) g oeAidag 146
naipvel ™ popen tou mivaka (3-30).

Mivakag 3-30: YIMOAOYIGHOG TOU YUKTIKOU POPTioU amd aywyiyoTnTa
TOU KTIpiou Tou ox\partog (3-8) oTnv mepinTwon mou dev d1aBETel
Ocpuopovwon alAa Ba TomoOeTnOEi KEpAUOOKEMA

Meplypagn otolxeiou A (m2) U, W/m2K At A x U x Atg
Toixog Bopvog 48 2,16 6 622
Toixog avaToAlkog 60 2,16 13 1685
Opopn 180 2,27 7 2860
Adamedo 180 1,0 5 900
Bitpiveg Bopveg 10,5 5,0-2,16=2,84 6 179
Bitpiveg avatoAkég 19,5 2,84 13 720
MNoépta 5 2,84 13 185
2UvoAo 7151

Kata cuvénela o mivakag (3-29), Aaupavel tn popepn tou mivaka (3-31). H
dlapopd eival pavepr kal MPOGAvVMOG TA TP UNXavhuaTta Tou eneAéynoav
yla tn 6€ppavon enapkolv TIAEOV va KaAUPouV AveTa Kal TO YUKTIKO PopTio.

Mivakag 3-31: Ta YUKTIKA ¢OPTia TOU KATACTRAHATOG
Tou oXAHarog (3-8), xwpiq va urrdpyel Oeppopbévwon,
HETA TNV TOTTOBETNON TG KEPAUOOKETNAG.

[MpogAeuon YukTikoU popTtiou | Mapaypapog Qs qL ar
Aywyétnta 3-9 7151 0 7151
AKTIvOBOAila 3-10 4838 0 4838
Elwcaywyn verou agpa 3-12 1344 546 1890
AvBpwriot 3-13 992 1158 2150
OTAY (e} 3-15 1287 0 1287
HAekTpoKIlVNTAPES 3-16 1395 0 1395
HAEKTPIKEG OUOKEUEQ 3-17 515 120 635
ZYNOAO 17522 1824 19346
MPOX XTPOITYAEYZH 17500 1800 19300

EPQTHZH INA XYZHTHZH ZTHN AIOOYZA AIAAZKAAIAZ: Ztnv npdén, o-
WG TOUAGXLOTO YiveTal EXPL ONUEPA, OTAV KATIOLOG KANBEL va eykata-
OTNOEL KAILATIONO PE QUTOVOUA KALUATIOTIKA, Tyaivel, BAETIEL TOUG XW-
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POUG Kal AEel TL KAATIOTIKA XpelddovTal oTa yprnyopa Kal «Je To Ha-
T1». NMwg a&loAoyeital autdv Tov TPOTOo, CUUPWVA e 60a uabarte Kat L-
O0lwg ue Ta mapadeiypata mou Baciotnkav oto oxnua (3-8); Av eoeig
myaivaTte og KAMOoL0 XWEO YA VA TOUG TIPOTEIVATE AUTOVOUA KALUATL-
OTIKA unxavhuata, Ti 6a kavate; Me 1i Ba noaotav epodlacpévol; Ti Ba
npooéxate otnv olkodoun; Ti AAAo Ba pwtoucate TOV IOLOKTATN;

3-21. AmAomoinuévn ué6odog yia TNV EKTINON TWV YUKTIKWV
POPTIWV OTIG MEPIMTTWOEIG TWV AIMTAWV KATOIKIWV Kal
OIaUEPICUATWVY.

2TIG TIPONYOUUEVEG TIAPAYPAPOUG avartuxBnke pia Yevikr) uEBodog uro-
AOYIOUOU, TIOU KAAUTITEL OAEG TIG TIEPUTTWOELG KTIPIWV UE HEYAAN BEPUOXW-
PENTIKOTNTA, OTWG eival Ta replocodTeEPA eAANVIKA KTipla. H Aéov ouvnBl-
OuEVN mepinmTwon, otnv MPAgn, eival va torobetouvTal UIKPA auTOvoua
KALLATIOTIKA O€ KaTolkieg (Olapepiopata). ZTnv TEPIMTWOoNn autr TIoAAG
npdyuata otn UEBOdO UMOAOYIOMOU TIOU avartuxenke, unopouv va arAo-
romnBouV Kal va erutayxuveei onuavtika n 6An diadlkacia urnoAoylopou. 2u-
YKEKPIPEVQ, UTopoUV va Yivouv Ta €EAQ:

o ['a kGBe aToO TIOU Pével oTo omiTt, AapBavovtal 70 W aiebnto gopTio.

o 'Otav yivetal KAIMATIONOG HE AUTOVOUA KALLATIOTIKA 0 OAO TO OTITL,
AQuBAveTal CUVOAIKO aloBnTO QOPTIO armd POTA KAl NAEKTPIKEG OU-
OKeUEQ (00 e 500 W, rou popdletal katd 250 W otnv Koudiva, evm To
UTIOAOLTTO TO BEWPOUNE OUOLOMOPPA KATAVEUNUEVO O OAOUG TOUG XW-
POUG. 2TnV arAoroinon auth ava@epBRKaue Kat oTnv napaypado (3-
14), oeAida 167 kat otov mivaka (3-25), ceAida 169.

e [NveTal pévo uroAoylopdg Tou acbntou PopTio, evw To AavBavov
@optio Aaupavetal ico pe to 15% Tou aloBntou 6tav n Katolkia Bpi-
OKETAL O XOUNAO uyopeTpo 1 20% OTav eival oe UPOUETPO KOvTA
oTa 750 m.

Me TI¢ mapandvw ArAOTIOIOELG, N ETIAOYT KATAAANAWY KAILATIOTIKQOV
MNXavnuATwy yla otitia, yivetal oAU 1o cUVTOoa.

EPIFAZIA: YrioAoyioTe T QuTOVOUA KAMATIOTIKA Pnxaviuata 1ou Xpeld-
Covtal yla TO OTITL oag 1 ylwa To OfitL kKarolou ¢pilou oag. Na kavete
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MPWTA €va OKapipnua Tou OTITIOU OTO OTIoio Ba ONUEIWoETE dlAoTA-
oelg dwuatinv, mopTeg, Mapdbupa KATL. Emiong va kavete Kal pia cuvo-
TITIKY) TIEPLYPAYT) TOU OTUTIOU (av €XEL TAPATOQ 1) KEPAPOOKET, TIWG &i-
val oL Toixol, av urapxel BepUoOVmOon KATL). AV Yla KATIOLO OTOLXE(O
doev gicaote oiyoupol, IAPTe TN SUCUEVECTEPN TIEPITITWON 1) CUMPBOU-
Aeuteite Tov kABNyNnT cag. Na urtoAoyioeTte Kal To BepUIKO POPTIO TOU
OTILTIOU KAl VA EAEYEETE AV TA KAWUATIOTIKA UNXAvAUATA TIOU ETIIAEEATE
yla v YU&n, enapkouv og 1oxU Kal yla Tn BEpuavon.

3-22. OI anwAcisg amé Toug aspaywyous

2TO OUVOAO TwV POPTIWV, OMWG UTIOAOYIOTNKAV OTIG TIApAaypApoug Tou
ponyneénkav, Ba mpémet va nmpooTebouv Kal Ta akdéAouba:

(a) A6 evaAAayn O6eppoTNTAG TWV AEPAYWYWV HE TO TIEPIBAAAOV

Ta @opTtia mou mMpooTiBevTal OTO KALUATIOMEVO agpa amod TNV evaAAayn
BeppoOTNTAG HEOW TNG HOVIWONGS TWV AEPAYWYWOV TIPOCAYWYNAG KAl ETILOTPO-
Png, 0tTav autoi dlEpxovTal ard un KALATICOUEVOUG XWwPoug, divovTal Ka-
TA MPOooEyYYyLon otov Tivaka (3-32). O mivakag autdg €xel cuvtaxBei pe v
napadoxr OTL To KaAoKaipt Ba exouue At = 22,5°C (dlapopd peta&u Bepuo-
Kpaoiag repBAAAOVTOG Kal Beppokpaciag aépa oToug agpaywyouq) Kal a-
vTioTolxa 1o xewva 45°C.

Mivakag 3-32: AnwAeieg OepudTNTAG AMTO TOUG AEPAYWYOUQG

Meptypapr) povwong WukTiKO popTio W/m?2 Oepuikd opTio W/m?2
DeANOTIOATOQ 100 200
YaAoBaupakag 2 cm 35 70
YahoBaupakag 3 cm 25 50
YahoRaupakag 5 cm 15 30

Autd ta @optia propei va ¢tacouv Kat To 20% Tou OAlKoU aioBntou
QOpPTioU TNG eyKaTAoTaoNnG. INa va repLloploTel To TPOCBETO AUTO POPTIOo,
TO ortoio eival €€’ oAokANpou alobnTod, Ba TIPETIEL OL agpaywyoi Tipocayw-
YNG Kal ETOTPOPNG va PovwvovTtal. EWdikoTtepa, ol agpaywyoi mpooayw-
YAG KALMATIONEVOU aépa Ba TIPEMEL va JoVOVOoVTAL e 1BlaiTepn GpovTida
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KAl PE LKaVOTIOINTIKO TIAX0G HOVWTIKOU UAIKOU, WOTe apevog va meplopide-
TAl TO TIPOCBETO POPTIO, APETEPOU, OTAV N £YKATAOTAON AelTOoUupyEl yia
napoxn Yu&ng, va anopelyetal 0 OXNUATIONOG CUNTUKVWUATWY (OTayovi-
Olwv vepPOoU) OTIC WUXPEG ETUPAVELEG TWV AEPAYWYDV TIPOCAYWYNG.

Egg%

Na gupebei 10 MPOCBETO YUKTIKO PpOPTiO agpaywyou, dlactacewyv 60 x 80
cm, pe pOvVwon aro PEANOTIOATO, TTIOU SLATPEXEL YN KALLATICOUEVO XWPO OE
unkog 20 m.

NMAPAAEITMA

D H erugpavela tou agpaywyou eivat (0,6 + 0,8) x 2 = 2,8 m. Apa n empa-
VEIO TOU ot prkog 20 m eivat 20 x 2,8 = 56 m?. Baoel Tou mivaka (3-32) &-
XOUUE anAsleg 100 W/m?, 3nAadr CUVOAIKES ar®AeLee 56 x 100 = 5600 W.

(8) ArmAcIeg aépa amoé TIG EVWOEIG TWV AEPAYWYDV

OL anwAeleg (0lappoEQ) KALLATIONEVOU agpa ard tTnv EAAEWN oteyavotn-
TAG TWV AEPAYWYWV ArOTEAEL pia onuavTiky peiwon g avoétnTag g
Hovadag Kal EUPeoa avTIHETWITCETAL WG TIPOOBETO YUKTIKO PopTio.

2TIG TIEPUTTWOELG TIOU Ol AEPAYWYOL eV gival IKAVOTIOINTIKA OTEYAVOL,
EXOUUE Hia amWAELQ KAIATIONEVOU a€pa arod TIG CUVOEDEIS TWV dlAaPOPWV
euBUYPAUUHWY TePaXiwV ) Twv e€apnudtwy and Ta oroia aroteAeital 1o
OikTUO TV agpaywywyv. Ol aWAEIEC AUTEG TOU KALUATIOUEVOU aépa o€ a-
Kpaieg MePUTTWOELG Propel va ¢pTacouv Kal To 30% TnG OVOUAOTIKAG TTapo-
XNS TNG KAILATIOTIKAG HOVADAG. € TIEPUTTWOELG ETIUEANUEVWV KATAOKEU-
WV AEPAYWYWV, Ol ArWAELEG KALMATIOPEVOU aépa replopifovTtal oTo 5-10%
TNG OVOMAOTIKNG MAPOXNG TNG KAIUATIOTIKAG Hovadag, avaAoya Kal JE TO
MNKOG TWV aEPAYWYWV.

B

" MAPAAEIrMA

2& KALLATIOTIKN €YKATAOTAON, 1 OVOUACTIKN TIAPOXT) TNG KAIMATIOTIKNG UO-
vadag eival 2000 L/s. Av n KATaokeur) TOU SIKTUOU AgpAYWYWV €ival apke-
TA oTeyavr, YE ANIWAELEG 7%, va BPeBel N PAYUATIKY) TIAPOXY KALLATIOUE-
VOU A€pa OTOV KAIMATICOUEVO XWPO.

D Ol anwAeleg KALLATIOPEVOU AP aTiO TIC CUVOECEIS TWV AEPAYWYWDV
Ba eivat:
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Qg =2000 x 7% = 140 L/s
Emopévmwg n mpayuaTikr) mapoxrn tg KALATIOTIKAG povadag Ba sivat:

Q Q,o, — Qqy = 2000 — 140 = 1860 L/s

Mpayp — ovop
Mpogpavwg, pia peiwon NG MApoxng KALMATIOPNEVOU agpa KaTA 7% on-
paivel kat avaloyn Peiwon NG Lkavotntag g povadag otnv avTlLETOIL-

OnN TWV YUKTIKWV POPTIWV.

3-23. Amairouuegvn moooTnTa KAINATIOUEVOU AEPA YIA TOV KAILATIONO
EVOG Xwpou

Ot napayovTeg anod Toug oroioug eEQPTATAL TO TIOCO TOU KAILATIOUEVOU a-
£€pa YO TOV KAMATIONO eVOG XWpPOoU eival:

o To ai100nTO YUKTIKO popTio oe W

o« H diapopa Beppokpaciag pueta&u tTng Bepuokpaciag Tou agpa mpo-

OaYWYNQ Kal TNG BepUOKPAciag Tou Xwpou Tou KAATICoupE.

H oxéon (3-12), oeAida 160, etuAudpevn wg Tpog Tnv apoxn Q, pag oi-
VEL |U€ TO TIOCO TOU ATALTOUEVOU KALUATIONEVOU agpa TIoU artatteitat yua
TOV KAILOTIONO EVOC XMDPOU.

Q=q4/Cyx At (3-17)
‘Orou:

Q : O 6yKog ToU anatToupevou KALATIOPEVOU agpa oe L/s.
dg : To AlobnTO PopTio Tou Xwpou oe W.

Cs : 2106gp0OG OUVTEAEOTNG, OL TIWEG TOU oroiou didovTal oTov mivaka
(3-22), oeAida 161. ZtnVv erupdvela g BaGAacoag €xel Tnv T 1,2 (ag-
pag standard).

At =t, - t, yia 6¢puavon kat t, - t; yia Yugn, orou:

t, : H Bgpuokpacia Tou KAWATIONEVOU agpa Tpooaywyng oe °C. MNa
TPOXELPOUG UTIOAOYIOMOUG UMOPEITE va TO TaipveTe 1O Xelwva 45°C
Kal To KaAokaipt 16°C. Me peyaAutepn akpifela Bpioketal arnd tov YPu-
XPOMETPLKO XApTN.

t, : H Beppokpacia tou kKAati{opevou xwpou oe °C.
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Na uroAoylotel n anattoupevn MOCOTNTA TOU AEPA YIA TOV KALIATIONO €-
VOG X(WPOou o oroiog rapouctalel atodntod ¢optio 18000 W. O kKAlpatiloue-
VOG XWpPOog €xel Bepuokpaoia 27°C kal o mpooayopevog agpag 16°C. To u-
YoueTpo eivat oxedov 0.

NMAPAAEITMA

D To At =27 -16 = 11°C. Ano 1 oxeon (3-17) €xoupe:
Q=18000/(1,2x 11) = 1363 L/s.

3-24. O kAluariouoc pe aspaywyouc!’?

210 oxnua (3-8), unoAoyioaue Ta WUKTIKA POPTIa LUE auTOVOoUA KAIUATIOTIKA Unxa-
vruata. Autn gival mavta uia eUKoAn kat olkovoulkn) Auon, aAAd dev gival n KaAu-
Tepn. To ueyaAutepo mpdBAnua ¢ givat oti dev yiveTal avaveéwaon Tou agpa oute
yiveTal KArolog EAeyxoG OTn OXETIKN Uypaoia Tou Xwpou. Zuxva udAloTa, LEeTa
NV napauovn HAag HECA O XWPOUG UE auTOvoua KAIUQTIOTIKA, yla &va UeydAo
XPOVIKO dldotnua, volwBouue adlabeoia kai BEAouue va dlakoyouue tn Asitoupyia
TOoUG, N va Byouue £Ew aro Tov KAIUATIJOUEVO XWPEO.

Ta npoBAnuara autd avriuetwrii{ovral 0Tav UMAPXEL TO KATAAAnAo ouotnua
UE aEPAYwWYOUG, LUE EAEYXOLEVN ELOAYWYN VWITOU AEPA KAl EVOEXOUEVWG UE OTOL-
xelo avabépuavong tou agpa (av gxouue ueydalo AavBavov @optio). duoika Ba
TIOETTEL VA UTIAPXEL KAl O KATAAANAOG QUTOUQATIOUOG YIQ TOV EAEYXO TNG BeploKpa-
olag Kal NG OXETIKNG uypaoiag. [a Toug autouaTiouous Ba avapepbouue apyote-
£a OTo avTioToLXO KEPAAalo.

Otav urigpxel To oUOTNUA UE agpAywyouq, ol agpaywyoi Ba mpéernel va givatl
ouvo. O gvag rnpooayel agpa oTo XWPOo Kal 0 AAAoG arouakpuvel agpa. Tov Tporo
Aeltoupyiag evog TETolOU ouoTnuarog, Tov avarnrtuéaue otnv napaypao (2-16),
oelida 75 evw oto oxnua (2-7) eaivetal n apxn g Asitoupyiag Tou.

O agpaywyog mou arnouakpuvel agpa Exel ouvnBwS UIKPOTEPN APoXN arod au-
TOV 1TOU TPOOAYEL, WOTE TO UTTOAOITTO TUNUA TOU AEpa va armouaxkpUveTal HECW TWV
xapauadwyv. Etol dev xouue popTia arnod sloaywyn vwrou agpa Ueoa aro Ti¢ xa-
pPauadeg.

Eva tunua tou agpa rmou arndyeral, arouakpUVvETal Kal arioppIrTeTal oTo TeP!L-

11 H didaokaAia tn¢ mapaypapou Urmopel va nmapaAngpbel katd tnv kpion tou dtda-
OKOVTOG.
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BaAdov. O agpag autdg avamAnpwvetal and Vo agpa rmou meoodysral 0To Xw-
00, Onw¢ gaivetal oto oxnua (2-7). O vwitog autog agpag empBapuvel UE WUKTIKO
POPTIO TO XWPO.

H Baoikn Aotrtov diapopq, otav UroAoyilouue YUKTIKA QopTia Kal EXoUlE Oi-

KTUO aepaywywyv, givat:

o Agv uriapxouv @opTia aro v £i0000 TOU AEPA UECW TWV XAPAUAOWY TWV
KOUQWUATWV.

o YNdpxouv OUwWG YUKTIKA QopTia ard Tnv eloaywyrn vwriou agpa UEow TwV a-
gpaywywyv, ta oroia oxedov navrote ival UeyaAltepa, aro 1a PopTtia Twv
Xapauddwv.

o Yndpxouv ermnAéov anwAegleg anod Toug agpaywyouq.

o Mropei va anatteital otolxeio avabepuavong, 16iwg otav dev Urapxouv ap-
KETA aLoBnTa Qoprtia.

H ug6od0¢ UroAoYIoLOU TwV WUKTIKWV QOopTiwV gival akplBwe n idla kat .oxu-
ouv 6oa avageplnkav otnv rmapdypago (3-12), oeAida 158. Auto rou dlagoporiol-
eital eivat 0 TPOMNoG UMoAOYIOLOU TNG IMOoOTNTAG TOU VWITOU agpa rnou avantuxon-
ke otnv napaypago (3-11B), oeAida 155.

3-25. Mapadeiyuara KAIHAaTIOHOU e aspaywyoug’?

Oa dwoouue SUO apadelyuaTa UMoAOYIOUWY EYKATAOTACEWYV IE AEPLAYWYOUG. To
TMOWTO MAPASELYA AVAPEPETAL OTOV UMOAOYIOUO TWV BEPUIKWV KAl TWV WUKTIKWV
POPTIWV TOU KATAOTNUATOG TOU OXNUATog (3-8) oTtav Exoule avaveéwon agpa UECW
agpaywywv. To deUTEPO NMAPAdELYLA, OUOIQAOTIKA AITOTEAEI OCUVEXELIQ TOU TPWTOU
napadsiyuaTog Kal avapEpeTal oTov UMTOAOYIOUO TNG aralToULEVNG TTApoXNG ag-
pa, AauBavovtacg urt’ oYn Kat TIG ArAEIES TWV AEPLAYWYWV.

B

O karaoTnuatapxng mou Exel To KATaoTnua Tou oxnuarog (3-8), To oroio otn ou-

MAPAAEIrMA 1

véxela 6a 1o Bewpouue Bepuouovwugvo, deV IKQvoroinenke Ue ™ AUon mou Tou
rnpoteivare ue Ta OUO autovoua KAIUQTIOTIKA. ArTo@pAaoctoe Aotrov, ernewdn 1o Katd-
OTNUA TOU EXEL QPKETO UYOG, va KATAOKEUAOEL YeudopoPr Kal SIKTUO agpaywywVv
Kouuugvo ugoa otnv yeudopo®n. O analitouuevog eEOMAIOUOG TOU UNXaviuaTtog

12 H di6aokaAia tn¢ mapaypagpou Uropel va napaAngpblei katd tnv kpion tou dtda-
OKOVTOG
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Ba toroBeTnBel KUPIWG OTO UMOYELDO TIOU gival KATW arod 1o kataotnua. H Yyeudo-
poon karefalel To UPog Tou Xwpou kata 70 cm, dnAadn ugvel kabapo uyog 3,30
m, UE TO OTI0I0 0 KATAOTNUATAPXNG ival arndAuta ikavortoinuevog. Na urtoAoyioe-
TE TO VEO BEPUIKO Kal YUKTIKO POPTIO TOU XWPEOU.

] Kat’ apxnv agalpeitat aro tov riivaka (3-11), oeAida 138, to Bepuikd popTio a-
1o gioodo vwriou agpa q = 3024 W. Eniong 1a YUKTIKA QopTia Ta oroia gixaue u-
roAoyloet ané eloaywyr) vwrou agpa, rou eival q, = 1344 W kat q, = 546 W, apat-
pouvrtal aro tov rivaka (3-28), oeAida 175. H napoxn tou vwrioU agpa, BAEmouue
arno tov mivaka (3-21), ceAida 161 o1t mpénet va givai 5 L/s ava m? Tou karaotr)-
uarog. Apa Exoule:

Q=15x12x5=900L/s

To Bepukd PoPTIO TOU QEPa, armo QuTnVv TNV rnapoxn agpa, Bacst g oxeong
(3-8) n g (3-11), oeAida 159 eivat:

g =1,2x900 x (20-2) = 19440 W

AITO TOV WUXPOUETPLKO XApTn Bpiokouue OTL av OV KAVOULE Uypavon Tou agpa
(repiBarrov 2°C/50%), Ba kataAn&ouue 0To xwpo va Exouue ouvlnkesg 20°C/15%,
onAadn uia moAu &npn atuoogaipa. Eotw 01t BEAOULE va aveBACOUUE TN OXETIKN
uypaoia oto 38%. TOTe BpiOKOUUE QIO TOV YUXPOUETPIKO Xaptn ot W, = 2,2 g/kg
=0,0022 kat W, = 5,5 g/kg = 0,0055. Orniote AW = 0,0055 - 0,0022 = 0,0033. Ao
oxéon (3-14) Bpiokouue oTi:

g, = 3000 x 900 x 0,0033 = 8910 W

Orote 10 OUVOAIKO BEpUIKO POoPTIO dlaopPWVETAL OTIWG OToV rTivaka (3-33).

Ta YuKTIKA poprTia, Baoel Twv oxéoswyv (3-11) kat (3-14), yia agpa repiBarAo-
vToG 35°C/35% kat xwpou 27°C/50% (gixaue uroAoyioel, otnv napdypago 3-12, o-
Tt AW = 0,0013), eivat:

lMivakag 3-33: Ta BspuiKa popTia TOU KATAOTHUATOG TOU OXHMATOG (3-6),
ME Bepuoudvwon Kai pe SiKTUO aspaywywv

Mpogheuon Beppikou popTiou| Mapaypapog Js ac Ar
Aywyluétnta 3-7 12044 0 12044
Elwcaywyn vorou agpa 3-6 19440 0 19440
Yypavon agpa 3-12(B) 0 8910 8910
ZYNOAO 31484 8910 40394
MPOZ ZTPOITYAEYZH 31500 8900 40400




OEPMIKA KAl WYKTIKA ®OPTIA 187

g,= 1,2 x 900 x (35-27) = 8640 W
g, = 3000 x 900 x 0,0013 = 3510 W
OnodTe TO YUKTIKO QOoPTIO SlauoppwVveTal onwe gaivetal otov rivaka (3-34).

lMivakag 3-34: Ta YuKTIKG popTia TOU KATAOTHUATOG TOU oXHUATog (3-8),
ME Bspuoudvwon Kai SiKTUO aspaywywv

Mpog&Aeuon YUKTIKoU popTiou | Mapaypapog ds qr ar
Aywylpotnta 3-9 3069 0 3069
AKTIVOBOAIQ 3-10 4015 0 4015

Elcaywyn vwrou agpa 3-25 8640 3510 12150
‘AvBpwrtol 3-13 992 1158 2150

doTa 3-15 1287 0 1287
HAekTpoKivnpEg 3-16 1395 0 1395
HAEKTPIKEG OUOKEUEG 3-17 515 120 635

ZYNOAO 19913 4788 24701

MPOXZ =TPOITYAEYZH 20000 4800 24800

i MMAPAAEIrMA 2
2ToV KAlUAaTI{ouevo Xwpo Tou oxnuarog (3-8), Ta Bepuika Kal Ta YUKTIKA popTia u-
rioAoyiotnkav otroug rivakeg (3-33) kat (3-34). Na Bpebei To mood Tou araitouue-
VOU KAILQATIOUEVOU agpa yla ToV KAIUQTIOUO TOU XWpPouU, n moooTnTa Tou agpa ava-
KUKAOQopiag kabwe kat n rmoocotnTa rnou 6a rpéEret andyel 0 agpaywyog EMOTPO-
®ng. Na yivouv rmpwTta ot UrtoAoyIouol BACEL TOU YUKTIKOU POPTIOU Kal UETA va Yi-
Vel EAeYX0G Baoel Tou BeplikoU popTiou. ErinAgov didovral:
o H KAuatioTikny povada 6a eival oto urnoyelo Kal Ba TpopodoTeital e KPUO
VEPO amo &vav YUKTN Kat ue {E0TO vePO armo Eva AEBnTa.
o O agpaywyog eival diaroung 50 x 80 cm, Bepuouovwugvog e valoBauBaxka
TIaxoug 2 cm Kal To TUNUA ToU Tou gival EKTOG TOU KAUATICOUEVOU XWPOU Ei-
vat 6,5 m.

o ANwAcleg agpa Tou agpaywyou, Aoyw dlapuywv gival 7%.

D la aspaywyo unkoug 6,5 m, dtatoung 0,5 x 0,8 Exouue ermpdveta 6,5 x 2 x (0,5
+0,8) = 16,9 m2. Ao tov rivaka (3-32) éxouue anwAeiec 35 W/m? ordte ot anAst-
£G TOU agpaywyou eival 16,9 x 35 = 592 W = 600 W. To atobntd YUKTIKO PopPTio,
Baoel Tou rivaka (3-34) eivat 20000 W, oridte Aoyw S1apuywV agpa EXOULE arTWAEL-
£¢ 20000 x 7% = 1400 W. ZuvoAika dnAadn oe aiobnto poptio, xouue 1400 + 600
= 2000 W anwAeleg agpaywywv. TI¢ anwAeieg oe AavBdavov QopTio TIG ayvVooUuE
(eivatl oAU UIKPEG).
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Kata ouveneia 10 alobnto YUKTIKO POPTIO MPOKUMTEL qg = 20000 + 2000 =
22000 W kat avtiotolxa 10 OAIKO g = 24800 + 2000 = 26800 W. O ouvteAeoTnig
SHF = 22000 / 26800 = 0,821. Xapaooouue tnv gubsia Tou SHF oTov YuxpoueTpL-
KO xaptn Kat Bswpwvtag BF = 0,2 Boiokouue ott n Bepuokpacia eEodou Tou agpa
eival 16,5°C.

Epapuodovrag tn oxeon (3-17), oeAida 183, Exouue:

Q=22000/12x (27-16,5) = 1746 L/s = 1750 L/s

Tnv rnapoxn Tou agpa MUMopoUuE va Tn Boouue kait ouupwva ue ooa uadaue
otV YUXPOUETPIA. SUYKEKPIUEVA EXOUUE V, = 0,833 md/kg, h, = 56 kJ/kg, h, = 43
kJ/kg kat Ah = 56 - 43 = 13 kJ/kg. Onote n napoxn pagag w = q,/ Ah = 26800/ 13 =
2061 g/s. H mapoxn agpa rpokUrrel:

Q=wxv,=2061x0,833=1717L/s

lMoopavwe o TPOMoG UECW TOU WUXPOUETPIKOU XAPTN gival Mo owoTog, aAAa n
dlapopad rnpokUnTel aueAntéa. Q¢ ek ToUTOU gival MPOTILOTEPO va BPIOKETE TNV na-
poxn agpa Baocet g oxeong (3-16).

NauBdvouue rapoxn agpa 1800 L/s. Eneidn eixaue Bpet o1t aratrouvrar 900
L/s vwrog agpag, arougvouv 900 L/s rou Ba mpogpxetal arnd Tov agpa avakukAo-
poplag. KaAUTEPOG UMTOAOYIOUOG UTopE va yivel BAoel TNG YUXpOoUETPIag, ONwe a-
vantuooeTal oTnv rnapaypa®o (2-16), oeAidoa 75.

Ac eAéy&ouue tnv endpkela e ev Adyw povadag oe B<puavon. H nmapoxn ag-
pa eivat mAéov dedouévn, 1800 L/s. H Bepuokpaoia tou xwpou givat 20°C. To Bep-
ULKS popTio Tou xwpou gival 40400 W.

Ol anwAegles Twv aspaywywyv arod aywyuotnta rmookunrouv 16,9 x 70 = 1183
W =1200 W kat arto dtapuyeg agpa 7% x 40400 = 2828 W = 2800 W, énAadn a-
Bootoua 4000 W. To ouvoAiko @oprtio givat 40400 + 4000 = 44400 W.

Ao ) oxéon (3-16) Exouue:
1800 = 44400/ 1,2 x (t,- 20) = 2160 (t, - 20) = 44400 =
t,=40,6°C

H Bepuokpaocia tng evepyou emipaveiag Tou otolxeiou yia BF = 0,2, MpokUmTel,
Bdoet TG oxeéong (2-4):

ts=40,6 + 0,2 X (40,6 - 20) = 44,7°C

lMoopavwe n Bepuokpaocia autn oev aroteAel mpoBAnua yia va AgBnta rou
uriopel va napdyet aveta vepd akoun kat 90°C. H eykaraotaon o6nAadn eivai oe
Bgon va avTiUeTWITIOEL AVETA TA BEPUIKA QOoPTIA.

H ertiduon uropel va yivel kat Bacel ¢ YUxpoUETPIaG KaTd ToV TPOTIO TIoU a-
varntuooeTal oTo kepaato 2-19, oeAida 83.
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Aev Ba andyouue 6An tnv v Adyw nmoodtnta twv 1800 m3 Tou apa anod 1o Xweo,
enewdn o’ autn TNV rMePInTwon 6a xouus eloaywyn Bepuou agpa aro 1o repiBai-
Aov, rou tnv gixaue urtoAoyioel oe 140 L/s. Ia tnv €§oudeTéEpwon autng tnv rmo-
00tnTacg ag rmapouue 200 L/s agpa emoTpoPrng AlyOTEPO, OMOTE OTOV AEPAYWYO &-
motpoene Ba gxouue rmapoxn aspa 1600 L/s. EE autwv nidAL, ta 900 L/s 6a xpnot-
uoroinBouv, w¢ agpag avakukAo@opiag, Ornwe urtoAoyioaue rmponyouuEV®G, VW
Ta urtéAoirra 700 L/s 6a arroppipBouv, yéow aspaywyou, oTo mepi6dAAov.

3-26. Ti 6a mpémel va mpooEXOUNE OTAV O KAIATIONOG YiveTal ue
aspaywyoug’s

O KAlLATIOUOG UE aspaywyoug OV gival amAn urmoBeon kal Ba rpérnet va givat moAu
TIDOOEKTIKOG QUTOG TToU 6a ToV eQApUOCEL. 2T OUVEXELQ, Ba 0aG OWOOULE UEPIKA
Baoika onueia riou 6a rpeEreL va EXETE U’ OYn oag.

(a) lMpoooxn oTnv anwAeia evépyeiag, ivar moAuriun!

lMpénel va gicaote QeldwAoi TNV MoooTnTa TOU ArOPPIITOUEVOU agpa, yiati uali
UE QUTOV aroppinTeTal KAt MOAUTIUN evEpyela. Eva UEPOG TG arToppITTOUEVNG YU-
&ng (n Bgpuavonc o xelUwva) rou TEPLEXETAL OTOV QTIOPPITTOUEVO AEPA, OE MOCO-
o010 niepinou 50%, uropei va avaktaral. 1’ autd 10 OKOmMo analteital 0 KATaAAn-
Aog g€ornAloudg Tov orolo 6a Tov doUue apyoTepa. 2To rnapdadstyua 2 e rpon-
youuevng napaypagou, aroppirrouue 700 L/s oto neplBAAAov kat n nmoocotnta e-
vépyelag rou Ba uriopel va avakmnBei katd 1o kaAokaipt Bacet ¢ oxsong (3-11),
ocAida 163, 6a eival:

qg=[1,2x700x (35-27)] x 0,56 = 3360 W = 3400 W
AvTtioTolxa 1o xeluwva 6a givai:
s =[1,2x700x (20 -2)] x 0,5 = 7560 W = 7500 W

lMpopavwe mpodkeital yla uia uroAoyiowun owovouia ¢ taéswg tou 3400 /
26800 = 13% 10 KaAokaipt kat 7500 / 44400 = 17 % 10O XelWva.

la toug e€olkovounTEG EVEQYELAG KAl yIa TA CUCTNUATA TIOU TOUG XPNOIUOTIO!l-
ouv Ba avapepBouUlE AEMTTOUEPETTEPA OE ETIOUEVO KEPAAQLO.

13 H did6aokaAia tn¢ mapaypapou Urmopel va nmapaAngpbei katda tnv kpion tou dtda-
OKOVTOG
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(6) O aruoopaipikég agpag mepiéxel mMoAAn uypaoia

AroTéAeoua NG Uypaoiag Tou aTtuooPalplkoU agpa gival va eXoulEe UeyaAa Aav-
Bavovra @optia kat 0 ouvteAeotri¢ SHF va AauBavet UKpOoTepeg TILEG. 1 auTto Ba
MPETTEL TIAVTAQ, UETA TOV UIMOAOYIOUO TwV QOPTIWV va EAEyxouue mola gival n Bgp-
HoKpaoia tg TNG evepyou empaveiag Tou oTolxeiou.

270 napadelyud Lag, n Bepuokpaocia tng evepyou eripaveiag, oto oxnua 3-13,
TPOEKUYE O€ TIOAU KAAS onueio (14°C). MNMpopavwe n KAIUATIOTIKN Lovada gival Ka-
TAoKeUaolun e auta ta orolxeia kat dgv araiteital otolxeio avabspuavong. Av
OV TIPOEKUMTE O€ IKAVOTIOINTIKO onueio, 8a Erpere va urtoAoyioouue To anaittou-
uevo otolxeio avabspuavong, Bacel Twv avapepouevwy otnv rnapdypago (2-12),
oeAida 66.

2T1olxeio avabépuavone urevBuuifouue oTt xpetaletal otav n eubeia tou SHR
OEV TEUVEL TNV KAUTTUAN KOPEOLIOU OTOV WUXPOUETPIKO XAPTN N TNV TEUVEL KATW a-
1o ) ueon Bepuokpaoia vepou. Na va ouuBel autd rpourobeon eival va EXouue
ueyalo AavBavov @optio, rou Uropel va ouuBel Uovo dtav EXOUUE gloaywyn Vw-
rou agpa ue agpaywyouq. Otav KAVoUUE KAIUATIOUO EVOC XWPEOU XwpIg vwrod ag-
pa (m.x. pe autovoua KAUQTIOTIKA), QrOKAEIETAl va TIPOKUWOUV avaykeg avabep-
uavonge Tou agpa.

(v) Eva Téxvaoua étav amaiteital otoixeio avabépuavong

To oroixeio avabépuavong, nou eidaue otnv rnapdypago (2-13), ¢ oeAidag 66,
oev gival mapa Eva mpodoBeTo YUKTIKO POPTIO, IMOU TO ONUIOUPYOULE YIA va EXOULE
™ Asttoupyia TG KM ekei rou T BEAouue.

Mriopouue ouweg va dnuIoupynooULE QUTO TO MPOCBETO YUKTIKO QPOPTIO £pap-
uodovtag Atyotepo KaAn Bepuouovwon oTov aepaywyo, m.X. ME TO va KAVOUUE UO-
vwon e PEAAOMOATO. ETOL, av M.X. 0 aspaywyog SlEpXETAL aro va un Bspuatvo-
uevo uroyelo, 6a yivetal n avabspuavon e ™ BepuotTnTa TOU UNoyeiou UEOW TNG
KAKNG UOVWOoNG TwV agpaywywv evw 1o UMOYelo Ba dlabETeL [Ie QUTOV TOV TPOTO
&va KArolo erinedo KAQTiouoU.

Me 10 napanavw tExvAoua 10 KOOTOG TNG KAIUATIOTIKNG Lovadac Ba uelwoel,
aAAd, to kuplotepo Ba gEoikovourjoouue Kal Ba a&lomoinooulE eVEpyela TOU aA-
Alwg Ba ™ xavaue kat 6a Eueve ava&loroint.
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MEPIAHWH - ANAKE®AAAIQZH

Ta @opTia ival dUo edwv: Ta BEpUKA TO XEWWWOVA KAl TA WUKTIKA TO
KaAokaipt. Ta popTtia Ta petpdue ce W.

To KdBe KTiplo €xel pia OLAiTEPN BEPUIKT) CUUTIEPLPOPA TIOU OPEIAE-
TaL oTnV Tapoucia Twv QopTiwv, 0Tn BepuoXwpenTikOTNTA TOU, OTN
Bpadutnta pe TNV oroia petapEpeTal N BepuoTNTA HECW TWV BEPUL-
KWV OTOLXEIWV KAl OTOV UETAXPOVIOUO TWV POPTIWV.

Oepuika poptia ovoudlouue ta Mood tng BepudTNTAG TIOU XAvovTal
aro ToV KAWATICOMEVO XWPO OTN Hovada Tou Xpoévou.

Ta Bepuikd PopTia eival dUo edwv: ekeiva ToU opeilovTtal oTnv a-
YOYILOTNTA TWV UAIKWOV KAl EKEIvA TIOU TIpOEPXOVTAL aTtd TNV £(0000
Yuxpou agpa (amo TI§ Xapapadeq TWV AQVOLYHATWYV 1) HECW AEpayw-
yYou). ‘Otav €Xoupe Kal Uypavon ToU aépa, £XOUNE eTIMAEOV popTia
yla v €EATUION TOU VEPOU, Ta Or1oia eival AavBavovta.

Ma ™ peiwon Twv BepUKOV QopPTiny arod aywyudTnta, TormobeTou-
ME OTIG ETIPAVELEG TIOU TIEPIKAEIOUV TO BEPUALVOUEVO XDPO HOVWTIKA
UALKA.

To UPOUETPO €XEL HEYAAN ONUACIa OTOV UTIOAOYLOMO TWV BEPULKLV
Kal TWV PUKTIKQV QOoPTiwv, eMeldr] aAAAleL N TIUKVOTNTA TOU agpal.

WukTikd poptia ovopdldoupe Ta Mooca tng BeppdTNTAG TIOU TIPOCTIOE-
VTAL OTOV KALMATIOPEVO (YUXOUEVO) X(WPO OTN povada Tou Xpdvou.

OL inY€Q YUKTIKWV PopTiwv priopei va Bpiokovtal €Ew arod Tov KAL-
MaTI(OUEVO XWPO ) HEoa O’ auTov.

E€wTeplkég TNYEQ YUKTIKWV QOPTIWV eival AuTEG TIOU oPeilovTal
OTNV aywyloTnNTa TWV UAIKQOV TIOU TIEPIKAEIOUV TOV KALLATICOUEVO
XWPO, oTNV akTvoPBoAia kat otnv €icodo eEwtepikou agpa (Tpia €idn
PopTiwv).

Ol eoWTEPIKES TINYES YUKTIKWV POoPTiwV eival ol avBpwriol rou {ouv
KAl epyalovTal 0ToV KALLATICOUEVO XWPO, TA PWOTA, Ol NAEKTPOKLVN-
TAPEG TIOU AELTOUPYOUV OTO XWPO KAl Ol NAEKTPIKEG CUCKEUEG (TEO-
oepa €idn PopTiwv).



OEPMIKA KAl WYKTIKA ®OPTIA 193

Ao TIG Maparnavw TNYES PUKTIKWV POoPTIwV, Ta YUKTIKA PopTia arod
AYWYIUOTNTA, aKTIVOBOAIQ, POTA KAl NAEKTPOKIVNTAPEG eival €€ oAo-
KAnpou alobntd popTia.

O eEwTepkdG agpag, oL AvBpwrioL KAl TIOAAEG Ao TIG NAEKTPIKEG OU-
OKeUEQ divouv alobntd kat Aaveavovta ¢popTia.

To 1000 TOU KALMATIOMEVOU AEPA TIOU ATIALTE(TAL YIA TOV KALLATIONO
evog xwpou (Beppavon A YuEn), e€aptatal ard to péyebog Tou at-
0BNTOU YUKTIKOU popTiou kal ard tn dapopd Beppokpaciag, PeTagu
NG BEPUOKPATIAg TOU XWPOU Kal TNG BepuoKpaciag Tou pooayoe-
VOU a€pa.

‘Otav umapyouVv agpaywyoi, UtpXouV Kal ETIMAEOV anwAeleg anod a-
YOYILOTNTA HECW TNG MOVWONG TWV AEPAYWYWV Kal ard dlaPpuyEg a-
€pa.
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9) EPQTHZEIS

10.

11.

12.

Ti eival Beppuika poptia kat Tt YUKTIKA popTia; MolEg eivat oL pova-
0eC UETPNONG TOUG OTa dlAPOoPA CUCTAUATA HOVADdWY Kal TIOLEG Ol
OX€O0€LG UETATPOTING;

Ti eival n evepyog BepUOXWPENTIKOTNTA KOG KATACKEUNG Kal TIWG €-
TIEVEPYEL OTN BEPUIKA CUUTEPLPOPA TOU KTIpiou; Ooeg popES eival
HEYAAUTEPN ard TNV eVEPYELA TIOU XpelddeTal yia va Bepuaveei to
KTiplo yla pia wpaq;

H BepudtnTa peTaPEPETAL APYA 1) YPNYOPA HECW TWV OOMIKDV
oTolxeiwv; Awote éva apddetypa.

Ti elval 0 HETAXPOVIOUOG TWV POPTIWY;

‘Otav avoiyete 10 Xewva Ta nmapdbupa yla va agplotei To ormiTl,
KAl KATOTILV TA KAEIVETE, TAPATNEEITE OTL 0 YUXPOG agpag Ceotai-
VETAL OXEOOV AUEOWGS, AKOUN Kal oTav dev Aeltoupyel To ouoTnua
B¢ppavong. Mou opeileTal TO PaALvOUEVO;

Mog priopoupe va TePLOPICOUNE TIG ANWAELEG BeppdTNTAG amod O-
YOYIMOTNTQ;

Mwg emevepyel N KEPAPOOKET) OTNV AVTIUETWTION TWV BEPMLIKDV
KAl TWV YUKTIKOV QOopTiwV;

Mag cuppépel To TIAX0G TOoU BEPUOMOVWTIKOU UAIKOU va eival to
ouvatodv PeYaAUTeEPO; ALTIOAOYAOTE TNV andavtnon oag.

MaTi KaTA TOV UTTOAOYLIOUO TWV BEPUIKDV ATTWAELQV TIPETIEL VA YVW-
piCoupe TNV TEPLOXN TIOU BpiokeTal TO BEPUALVOPEVO KTiplo; Xpeld-
CetalL akoun va yvwpifouue av gival péoa otnyv 1oAn 1 €€w, 1 av &i-
val O€ TIPOCTATEUNEVN Ao AVEUOUG TIEPLOXN;

Ao moloug napdyovteg eEapTATAL TO PEYEBOC TWV ATIWAELWV Bep-
MOTNTAG arod aywyluotnTa;

Ti eival o standard aépag kat mold Ta XapakTnELoTIKA Tou; 2€ Ti Jag
BonBael 6Tav epyalduacte e standard agpa;

Mati mpénel va yvwpidoupe To UPOUETPO TIOU ival TO KTIPLO yla To
oroio uroAoyifoupue Ta PopTiq;
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23.
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AVaQEPETE TIG KUPLEG TINYEG WUKTIKAOV POPTIWV (EEWTEPIKMOV Kal €-
OWTEPLIKOV) KAl TO €006 TWV YUKTIK®OV PpopTiwv 1oy divouv (aiobn-
TO, AavBavov 1) kat Ta duo);

Anoé noloug napdyovteg eEapTdTal TO PEYEBOG TWV ATIWAELQV Bep-
HOTNTAG ASYW €10pOoNG Yuxpou aépa TEPBAAAOVTOG;

Ti eilval oL ouvteAeotéq CLTD kal GLF (rou toug ocupBoAiocape ya
€UKOA{a pe At kat qg). Mwg Toug Bpiokouue; Motoli eival ot mapayo-
VTEG TIOU KaBopifouv Tn TN TOUG;

2¢e Tola Katnyopia urayetal ard mAeUpdg OUOKOAIQG armaywyng
™G BepUOTNTAG €VA OPOPODIAUEPIOMUA O [ia HOVOKATOLKia rmavTta-
X00gv eAeUBepn, OTAV KALLATIOTOUV OAOL OL XWPoL; loxuel To idlo av
Yivel KAIMATIONOG HOVo o€ €va ard Ta OWUATIA TNG;

Ao moloug napdyovteg €EaPTATAL TO PEYEBOG TWV YPUKTIKWV POp-
Tiwv arnd aktivoBoAia; MNwg Uropoupe va TEPLOPICOUNE TA WUKTIKA
@opTia arod akTivoBoAia;

Mwg dikaloAoyeital n MPOCBNKN WUKTIKWOV POPTiwv ard akTivopo-
Ala og Boépela ualootaola (t¢apapieg), Ta omnoia Mot dev Ta «PAE-
e o NALoG.

Motoi eivat ot TuTtoL TIoU divouv To AloBNTO Kat To AavBavov QopTio
and vord agpa; Na dMOETE TN YEVIKN LOPPT) KAL VA CUVTAEETE TOV
THivaka [e TIG TEG TWV OUVTEAEOTWV o€ dlAPopa UYPOUETPA.

Ti ouurniepdopata ByAadeTe av CUYKPIVETE TA AMOTEAECUATA UTIOAO-
YlOpOU aloBnTtou Kat AavBavovTtog (popTiou ard vwrod agpa, Tou
TIPOKUTITOUV ard ToV YUXPOUETPIKO XAPTN ME aAUTA TIOU TIPOKU-
TITouV arnd Toug apanave TUroug;

Ao moloug napdyovteg €€aPTATAL TO PEYEBOG TWV YUKTIKWV POp-
Tiwv and Tnv napoucia avepwrwyv oTov KALLATICOPEVO XWPO;

Mati €xoupe YUKTIKA popTia arnd pmTa, NAEKTPOKLVNTAPEG KAl NAE-
KTPLKEGQ OUOKEUEG; O HETAXPOVIONOG TTapouctaleTal Kal ¢’ auTtd ta
PopTia, 1 Ba mpérel va AauBAvVoUlPE TN HEYLOTN duvaTr) CUVOAILKY)
TLT) TOUG;

MG EKTILOUUE TO OUVOAIKO WUKTIKO (POPTIO MIAG NAEKTPIKAG OU-
OKEUNG TIOU eV avaypa@eTal 1 LoXUG TNG O€ TIIVAKEG;
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24.

25.

26.

27.

28.
29.

30.

31.

ErKATASTASEIS KAIMATIZMOY I

Avagepate TG WIMOPOUE, UE [ia arnAorotnuevn HEBOdO UTTOAOY!L-
OMOU, VA EKTIUACOULE TA YUKTIKA POPTIA CUVNBIOUEVWV KATOLKIDV.

Mati mpénel va povavovtal oL agpaywyoi (mpooaywyng Kat er-
OTPOPNG) TIOU TIEPVOUV arnd XWEOUG Mou deV KALATICovTal;

Mwg propeite va UTTOAOYIOETE TNV AMAITOUEVT TIOCOTNTA KALUATL-
OMEVOU QEPQ;

MeTda ToV UrToAOYIOUO TWV YUKTIKWV POPTIWV KAl TNV EUPEOT TOU OUVTEAE-
ot SHR, oe¢ gva OIKTUO KAIUQTIOLOU LIE aEPAywyouUg, TPOKUMTEL TTAVTOTE
Kataokeudoun KAUATIoTikn povada; MNwe uropel autd va eAsyxBei kat av
urapxel mpoLBAnUa mwe To avTiUETWITIOUUE;

2€ TIOLEG TMEPITTWOELG ArTalTe(TAl OTOLXEIO avabgpavong Tou agpa;

Ti eival KAAUTEPO, va EXOULE TOTIIKEG KAILUQTIOTIKEG UOVADES N €va SIKTUO
UE agpaywyous; Avagepate Ta MAEOVEKTHUATA KAl TA UEIOVEKTHMATA.

AVaQEPETE TPOTOUG LIE TOUG OTT0IOUG UTIOPEITE va KAveTe £E0lKoVOUNOT &-
VEQYELQG UE Eva oUOTNUA UE AEPLAYWYOUG.

rati otav o KAlWATIoUOG vivetal e aspaywyouq, uropei va urdpéet mpo-
BAnua ooov apopd T B£0n ToU TPOKUMTEL TO onueio t, (Bepuokpacia e-
vepYoU gripaveiag) evw oTav o KAIUATIOUOG YiveTal Ue autovoua KAIUart-
OTIKA, Oev upioTaral nmapouoLo rmpoLBAnua;
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#ﬁ ASKHZEIE

Na Bpebouv Ta BepUkd Kal PUKTIKA popTia arnd aywyludétnTa, av ol
dlaotaoelg eEwTepIKoU Toixou pe povwon 5 cm eivat 20 x 3 m. Zu-
VARBNG Bepuokpacia mepBAAAOVTOG: TO KaAokaipt 35°C kal To xel-
Hova 2°C. Zuvnong Beppokpacia Xxwpwv To kalokaipt 27°C kal To
xewva 20°C. O mpooavatoAlopog sivat NOTIog kal o xwpog e-
VTAOOoETAL OTNV Katnyopia «B» (aroBaAAetal SUOKoAA n Bepudn-
TQ).

Na Bpebouv Ta BEPUIKA KAl YPUKTIKA POoPTia arnd aywyotnta piag
OPOPNG UE HOvwon 5 cm dlaotdoewyv 20 x 12 m. Zuvreng Beppo-
kpaoia repBaAAovTog: To Kalokaipt 38°C kat 1o xelpwva 0°C. 2u-
VNong Bepuokpacia xwpwv To Kahokaipl 27°C kal To xelpwva 20°C.
Mog petaBaAovtal Ta v Adyw @opTia av TorobetnBei kepapo-
okerr); O Xwpog evrtacoeTal oTnV Katnyopia «A» (Ttou aroBdaAAe-
TaL EUKOAQ 1 BepudTNTA).

Na urtoAoyloTouv Ta YUKTIKA popTia arnod akTvoBoAia oe ualootd-
OlO TIOU Eival KATAOKEUAOUEVO aTd aroppoPnTIKOUG UAAOTIIVAKEG,
nayxoug 5 mm kat dlactacewv 15 x 2,20 m, av oL UAAOTIiVOKEG Ka-
AUTITOUV HOVO TO 85% NG OAKNG empdavelag. O MPocavaTtoAlonog
eival BopeloduTKOG KAl 0 XWPOG EVTACCETAL OTNV Katnyopia «Ax»
(mou aroBaAAeTal eukoAa n BepudtnTa). H Beppokpacia tTwv Xw-
pwv gival 26°C kat Tou riepBaAAovTtog 37°C.

2¢e KAlNaTI(Ouevo katdotnua daoctdoewyv 10 x 12 x 2,5 m, divovtal
Ta akOAouBa otolxeia:
o OWTIONOG: 40 AaprtRpeg PBopiou Twv 36 W ttoU AglToupyouv
12 wpeg nueEPNCIwG
o Epyaloduevol (untdAAnAol) 5 kat eAateg 15 aropa.
Na uroAoyloTouv Ta YUKTIKA popTia (aodntd kat Aaveavovta) a-

1o TI¢ TapArdvw TNYEG, KABMG Kat arod ToV avaykaio pECKo agpa
Yla Toug avBpwrioug Tou BpiokovTtal CuvhBwg OTO XWEO.

20¢ ¢ntdave va BAaAete éva AUTOVOUO KALUATIOTIKO pnxavnua oc €-
va unvodwudTio oto dlapéplopa piag moAukatokiag. To dwudTtio
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€xel dlaotdoelg 3,20 x 4,50 kal eival YoVIako. O UKpOTEPOG TOiX0G
eival voTiog Kal €xel éva mapdbupo ue ualortivaka SimAo 1,30 x
1,30 m kaL 0 AAAOG gival SUTIKOG, pe UrtaAkovoBupa pe dirmAoug ua-
Aorivakeg 1,30 x 2,10 kal oklaloéuevog ue tevieq. Méoa oto dwud-
TIO PéVOUV TO TIOAU 2 dtopa. To ottt eival Bepuopovwpévo oUp-
PWva UE TOV LoXUoVTa Kavovioud Bepuopovwong. Mavw kal Katw
UTIAPXOUV Un KALATICOPEVa dlapepiopata. Ti KAPMATIOTIKO Ba Ba-
Aete; Ta dlaBEoipa ueyedn eivat 2,7 - 3,6 - 5,5 - 7,4 kW. To dauépt-
oua Bpioketal otV Oeoocalovikn'* og MPOACTIO XWPIC TIUKVA avol-
Kodounon. H Bepuokpacia oto xwpo va Angbei 27°C Kal Tou Tepl-
BaAAovTtog 38°C. Ta xpwHATA TNG OLKOSOWUNG €ival okoupa.

i
YWog x@pou MOPTA
~280m —
£
s ele
IS g 8 o
3 'é =1 g
< < g-
1,30 x 1,30 :
Y |
3,20 m

ZxAua 3-14: H katoyn Tou XWPoU TwWV AQOKNOEWV 5 kat 6

O BloKTATNG Tou Tapandvw Olauepiopatog cag {ATnoe va KaAU-
nreTal MAAPWS 10 dWHATIO KAl og BEpuavorn, akoun Kat étav dev
Bepuaivovtal oL UTTOAOLTIOL X(WPOL TNG TIOAUKATOLKIAG. ApKel TO KAL-
MATIOTIKO unXavnua tou dLaA€éEaTe 1) Ba XpelaoTeite LEYAAUTEQO;
Ta rmapanavw peyédn anodidouv avtiotowxa oe B¢puavon 3,0 - 4,0
- 6,1 - 8,1 kW. H erBupunTr) BeppoKpacia 0To eCWTEPIKO TOU XDPOU
eival 20°C kat Tou miepBdAAovTtog va erAeyel and eodg. Na epwta

14 O KaBnyntAQ Uropei va opioel wg OAN, auTr)v TIou BpioKeTal TO OXOAE(O.
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KAl cuoKeuEg dexTeite gpoptio 50 W.

2ag ¢ntéve va BAAeTe éva auTdOVOUO KALLATIOTIKO O€ éva urvodw-
MATIO 0e OoaAdVL dlauePiOUaTOC TIoU gival oTov TeAEUTAio 6POPO
piag rmoAukatolkiag. To oaAdvi €xel dlaoctaocelg 5,0 x 5,50 kat pévo
n uia mAeupd nAdtoug 5,0 m, pe VOTIOAQVATOAIKO TIPOCAVATOALCUO,
BAETEL O€ UMTAAKOVL, EVW Ol AAAEG ETIIKOWVWVOUV UE Un KAATI OUE-
VOUG XWPOUG. YTIApxeL SIMAN MImaAkovoBupa pe dUo SImAoUg uaAo-
rivakeg, o kaBévag 1,20 x 2,10 kat okialouevn Pe tevreg. Méoa
O0TO 0aAdVL uévouv ouvhBwg 5 dtoua. To ottt eival BepuouovwE-
VO OUUp®VA HE TOV LoXUoVTa KAVoVIoUO Beppopdvwong. Katw arod
TO OLAUEPIONA UTIAPXOUV Un KALluaTtilopeva dlauepiopata. Ti KAlua-
TIOTIKO 1) KAWATIOTIKA Ba BaAeTte; Ta dabgoiua peyédn eival 2,7 -
3,6 - 55 -7,4 kW. To Slauéplopa Bpioketal otnv ABAva'® oe ke-
VTPLKY) TIEPLOXT), AAAA oe TIOAU WnAY) moAukaTolkia. H Bepupokpaoia
TOU XWPOU Kal n Bepuokpaacia mepIBAAAOVTOC va eTAEYOUV arod &-
04G. Ta xpwuaTa NG olkodouNg eival avolxtoxpwua. INa 1a pwta
KOl TIC OUCKEUEG dexteite poptio 150 W.

50m
- o MraAkovL
1,20 1,20
|
. A
Yyog 2,10
>AAONI
Yyog ~ 2,80 m e
Mpog | | Mpoc u“;,
koudiva dwuAtLo
~— —
\i
——

ﬁ EISOAOS
AIAMEPISMATOS

ZxAua 3-15: H katoyn ToU XWPoU TwV AoKNoewV 7 Kal 8

15 O KaBnyntAg Uropei va opioel wg OAN, auTr)v Tou BpiokeTal To OXOAEi0.
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8.0 18loKTATNG ToU mapanave dlauepiopatog cag {ftnoe va KaAuU-
TITETAL TANPWG TO OAAOVL KAl 0€ BEpavon, akoun otav dev Bepuai-
vovTal ol UrtOAOLToL XWPEOL TNG TIOAUKATOLKIaG. Apkouv og 1oXU Ta
unxavnuata rou SlaAEEaTe 1 Ba xpelaoteite ueyaAutepa; Ta ma-
panavw Peyedn anodidouv avrtiotolxa oe B€ppavon 3,0 - 4,0 - 6,1 -
8,1 kW. H Bepuokpacia xwpou kal Bepuokpacia mepIBAAAovVTog va
eTuAEYoOUV and £04G.

Na urtoAOYLOTEl TO WUKTIKO KAl TO BEPUIKO POPTIO TIOU TIPOOTIBETAL
OTOV KAIMATIOMEVO aépa TIoU dlappEéel Evav agpaywyo Tiou dLEpxe-
TaL and éva un KAatgopevo xwpo. Mikog agpaywyou 25 m, dua-
Toun 50 x 80 cm, pévwon uahoBaupaka taixoug 3 cm.

To OAIKO YUKTIKO PopPTIo 0 évav KAATICOUEVO XWPO, UTIOAOYIOTN-
ke og 12,5 kW. Na Bpebei n anattoupevn ocdTNTA KALLATIOUEVOU
agpa oe L/s, av to AavBavov YUKTikd poptio avépxetat oto 20%
TOU OALKOU YUKTIKOU popTiou. H Bepuokpacia Tou agpa mou mpo-
odyetat oto xwpo eivar 16°C. H Bepupokpacia tou Xwpou eival
26°C.
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AEPATQIOI

L AEPATQIroyzr
LTOIXEIA KATAZKEYHZ AIKTYOY AEPATQIQON

ME®©OAOI YITOAOIIZMOY TON AIAZTAZEQN TON
AEPATQION

ME©OAOZ THZX ENIAIAZ NTQXHZX MIEZHZ
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e(\\b\QKOMENOl =TOXO!\

\/ Na padouv ol pabnTég Ta oTolXEia KATAOKEUNG £VOG agpaywyou.
\/ Na d1daxBouv Baclkég apxEG TNG PONG TOU aépa o€ agpaywyoug.

\/ Na aoknBoUv 0To TPOTIO UTTOAOYIOMOU TWV SACTACEWY TWV AEPAYW-
YV He TN BonrBela Twv dlaypauudTwy.

4-1. Tlevika

Ma va KAPATIOTELD Evag XWpog, Ba TIPETEL VA TOV TPOPOOOTACOUNE UE TN
OWOTH MOGOTNTA KAIJATIGHEVOU aépa. H ToodTNTA TOU TIPOCAYOUEVOU O
€va Xwpo agpa, dev eival o pévog mapdyovtag mou SaPopPOVEL TO Arto-
TEAEOUA TIOU BEAOUUE OTOV KALLATICOPEVO XWPO, OnAadT Thv dveon. ©a
TIPETIEL VA IKAVOTIOLOUVTAL KAl AAAOL SUO TIaPAYOVTEG:

e H owoT YUuXpOHETPIKA KATACTACGH TOU a€pa TOU TIPOoAyeTal OTO
KALLATICOPEVO XWPO (BepoKpaoia, uypacia KATL.)

e H Taxirnra pe tnVv ornoia KUKAOPOPEL O KAIUATIONEVOG AEPAG OTO
XWPO TIAPAUOVAG, TIOU TIPETIEL VA eival pikpoTepn Tou 0,25 m/s, wote
va dnploupyeital n aveon rnou BEAOULE O’ €va XWPEO.

H mocotnTa Tou TPOCAaYOUEVOU KALMATIOPEVOU agpa O' éva Xwpo Ba
TPETEL VA UTopEl va avTikaBloTd TOV TIPONYOUUEVO A€PA TOU XWPOU CE
olaotnua 7 €wg 12 AenT@V TG WpAg. XpOvol AAAAY®DV MIKPOTEPOI TWV 7
AENTWV TIPETEL va armo@PeUyovTal Ylati dnuioupyouvTal loXupd peuuaTa a-
£pa OTO XWEO TA OTToia TIOAAEG (POPEG UTTOPEL VA Yivouv Kal ETMKivouva yia
Toug avBpwrtoug 1ou Couv Kal epyalovtal ekei. AvtiBeta, Xpovol aAAayng
TOU Aépa HEYAAUTEPOI TWV 12 AEMITAV TNG WPAG OEV IKAVOTIOLOUV TIG TIPOU-
MoBEoEIg TNG AVEONG TIOU TIEPLPEVEL KAVEIG amd €vav KAUATI(OUEVO XWPO
(AeireL n aiobnon g Ppeokadag).

Mavtwg av pokUuPouv arod ToUG UTIOAOYLOMOUG XPpOvolL AAAAYNG Tou a-



204 ErKATASTASEIS KAIMATIEMOY |I

€pa €Ew amnd Ta Opla Tou TpoavapEPdnkay, dUo TIPAYUATA UIMOPOUNE va
KAVOULE:

e Na pelwooupe ta AlobNT@ YUKTIKA PopTia (TOTOBETNON UMOVWOEWV
OTOUG TOIXOUG (LOVWTIKA TCAMLA KATT).

o Na eAattwooupe Tn BepUOKPACia TOU TIPOCAYOUEVOU AEPA OTO XW-
po.

‘OMwg Kat oL dUO Lo TAVW TIPOTELVOUEVEG AUCELG TTIPOUTIOBETOUV KATIOLO
TPOCBETO APXIKO KOOTOG KATAOKEUNG TNG €yKATAoTaong, TPAYUA ToU
TIOAAOL KOTAOKEUAOTEG ATOPEUYOUV, [E ATIOTEAECNA OE TIOAAEG TIEPLTTTW-
0OElQ KALLATICOPEVWV XWPWV, VA UNV EXOUUE TNV AVEON TIOU ATTALTEL O XW-
pogq.

4-2. BaoIKEG ApXEQ POING TOU AEPA OTOUG AspAYWYoUs

Ma va KivnBei o aépag peéoa oToug aspaywyouq Ba npénel va eEac@ahile-
TaL ouveXWG [ia diapopda mieong PeTagu TNG €l06d0U TOU Agpa OTOUG ag-
paywyoug Kal Tng €€6d0ou Tou. H arattouuevn dlagopd rieong yia tnv ki-
VNON TOU aEPAa OTOUG Aepaywyouq Kal Tn METAPOoPA TOU OTOUG KALLATIO-
MEVOUG XWpPOUG Yivetal W €vav avepioTApa. Ta TEXVIKA XAPAKTNPLOTIKA
TOU aveULoTNpa Ba TpEmel va eival TETOLA, WOTE VA UIopel va dnuloupyei
TNV arnatrtoupevn dlaPopa Tieong yia va UTIEPVIKNBOUV OAEG OL AVTIOTACELG
PONG TIOU ouvavTA 0 aépag katd tn dLadpopr) Tou YECA arod TOUG aspayw-
YoUg Kal Ta eEapTruata TG EyKataotaong.

ZxAua 4-1. A. AovikoG aveulotnpeag. B. @uyoKevTpIKOG QveUIOTNPAG.
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Eropévmwg yia va eAéy§oupe av 0 aQvepLloThpag Hiag KALLATIOTIKAG HO-
vadag UTopeil va UMEPVIKAOEL TIG AVTIOTACELG POTG TOU aEpa evOg OIKTUOU
agpaywywv, Ba mpérnet va AdBouue untdyn pag ta akoiouba:

e Tn popP®) TOU OIKTUOU TWV AEPAYWYMDV.

o Ta e&aptAunara mou napepBAAAovTal otn Oladpoun Tou aépa (Yw-
VIEG, DLAKAASWOELG, PIATPA, OTOULA KATT).

e Tnv erutpemnouevn TaxUTNTA TOU Aépa OTOUG aepaywyouq.

e Tov OyKo (1 Hada) Tou agpa Tou Ba péel 0 KABE TUAUA TOU agpayw-
you.

Aiktuo

napoxng
Aiktuo

ETUOTPOPNG

—

ZxAua 4-2. [ia va ekTiunBouv ol avTIoTACEIG ponG Tou agpa o’ éva SIKTuo
agpaywywyv Ba rMpernet va EXoule TN TEAIKN Lop@r) TOU SIKTUOU.
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H oAwkr mieon 1ou avamntuooel 0 QVENLOTHPAG YA TNV Kivnon CUYKEKPL-
MEVNG nalag agpa (1 OYKOU agpa) HEOA OTOUG agpaywyouq ivat To dBpot-
OMa TNG OTATIKAG KAl SuVAapIKAG Tieong. Emopévwg, oe KABe mepinmtwon -
oxUelL n oxeon:

Pr=Ps + Py (4-1)
‘Orou:

p;: H oA mieon mou aokeital o€ kabe onueio Tou agpaywyou, oe Pa
(ovotnua Sl). Eneldn moAaidtepa XEnNOLLOTIOLOUVTAV KAl Ol OVADEG
mbar i mm otAANG udatog (2.Y.) 1 oto ovuotnua I-P To psi, divouue
TIG OXEOEIG PETATPOTING TOUG:

0,1 mbar=1mm2.Y. =10 Pa.
100 kPa = 1 bar = 14,5 psi

pg : H otatkn nieon oe Pa.

Py - H duvapuikn nieon oe Pa.

Ag doupe SUWG TL eival ) OTATIKA KAl TL 1) QUVALKT) Tiieon.

ZxAua 4-3. A. Métpnon tn¢ otatnikng nieong. B. MEtpnon ¢ oAkng mieong tou
Qagpa o€ agpAywyo e KEKAIUEVO LUIQVOLIETPO.

ZTATIKA Tieon, €ival n mmieon MOV ACKeiTal amdé Tov aépa oTa ToIXWHaA-
TA TWV AEPAYWYWV. H OTATIKA TTieon eival n 1iieon mou PETPLETAL KABETA
g TPOoG Tn dleUBuvaon NG PONG Tou agpa, OMwg Ppaivetal oTo oxnua (4-3),
TEPITTWOoN «A».

H otaTtikn rniieon otnv £€§0d0 Tou avepoThpa Ba mpérnel va sival peya-
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AUTepn and 1o oUVOAO NG avTtiocTaong TPPROV ouU ouvavTid 0 aEpag ¢’ o-
AOKANpPo To OikTuo. H avTiotaon TpIBwv OTOoUg agpaywyouq Kal ota eEap-
TAUATA, dnUIoupYEi MTWON Tieong R am@Aeleg mieong. ‘OCo0 PUEYAAUTEPEG
eival ol anwAeleg TpRwvV, TOCO HEIWVETAL N TIAPOXH TOU aveuloTnpa. Y
auTo Ba TPETIEL VA ArToPeUYOVTAL KATACKEUEG OLKTUWV AEPAYWYWV UE [E-
YAAEG AVTIOTACELG OTN POT) TOU agpa.

Auvapiki mieon €ival n mieon MouU acKeital amdé Tov aépa oe £MiMEdO
KA0eTo mpog Tn di1Buvon pong Tou aépa. Onwg gaiveTal Kat oTo o). (4-
4), duvauikn tieon eival n dlapopd peta&U NG OAIKNG KAl TNG OTATIKAG
rnieong. AnAadn :

pT=ps_pd

ZxAua 4-4. Mstpnon tng SUVAUIKNG TTIECNG O€ AgPAYWYO.
(A) Aladikaoia ugtpnong ¢ SUVAULKNG rTieong
(B) 2uvnéng pop@n KEKAILEVOU UAVOUETPOU YIA TN LETPNOTN TWV TIECE-
WV O€ agpaywyous

H duvaukn tiieon, eival n rieon mou anatteital ylia tnv emraxuvon Tou
aépa anod Tn B€on npeuiag Tou, O CUYKEKPLUEVO erminedo Tayxutntag. H
OUVALLKY) TTieon PEveL 0TaBepn KATA UAKOG TOU agpaywyou 600 1 Taxutn-
TA TOU A€pa TIApAPEVEL OTABEPN.

H pETpNon Twyv TIECEWY O’ £vav agpaywyo YiveTal Le EWOIKA LaVOUETPA
oav autd Tou OXNUATOG (4-4) 1) KAl Ue NAEKTPOVIKA TIOU gival KAl LeYAAUTE-
pPNG aKpifelag.

H Baokh oxéon 1ou pag divel Tov OYKO TOU a€Pa O Oroiog repva arno
gvav agpaywyo givat n akdéAoudn:

Q=AxV (4-2)
‘Orou:

Q : O GYKOG ToU aépa TIoU PEEL OTOV aspaywyod oe m3/s. MNa va peta-
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TpEPoupe To Q oe L/s, To moAAarnAactaloupe pe 1000.
A : H datoun Tou agpaywyou og m?

V : H péon taxutnta Tou aépa péoa oTov aspaywyo os m/s.

Ekﬁ‘ t‘tﬂ
i NAPAAEIrMA

2e agpaywyod KAlatiopou dlactacewv 0,30 x 0,40 m, mou Paivetal oTo
oxnua (4-5), petpnobnke péon Taxutnta tou agpa 5 m/s. Na Bpebei 0 6ykog
TOU a€pa TIoU SlappEEL TOV AEpAYWYO.

L P4

I 30]

ZxAua 4-5. To oxnua tou napadelyuarog UurmoAoylouou Tneg rnapoxns
agpa oc agpaywyo

H Slatoun Tou agpaywyou sivat: A = 0,30 x 0,40 = 0,12 m2. Epapuolo-
VTQG TN OXEON (4-2) EXOUUE:

Q=0,12x5=0,6 m¥s =600 L/s

H uETpnon TG TaxuTnTag TOU agpa O’ €vav aepaywyo yivetal pe edika
6pyava 1ou AEyovTal TaAXUHETPA aEpa i AVEUOHETPA. 2TO EUTIOPLO KUKAO-
(POPOUV TAXUUETPA agpa o€ TIOAU UEYAAN TIOIKIAIQ HOVTEAWY, aTIO TA KAQ-
OlKOU TUTIOU amAd TaxUpeTpa, JEXPL Ta TeAeutaiag texvoAloyiag (digital).
‘Eva té€tolo 6pyavo paivetal oTo oxnua (4-6).

Zxnua 4-6. Wnpiako moAUUETPO yla TN UETPNON TWV OTOLXEIWV TOU agpa.
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To o6pyavo Tou oxnuartog (4-6) petpdel ekTOG amd In TaxuTnTa TOU aé-
pa Kat art’ eubeiag Tov éyko Tou agpa (apou Tou 50BoUV oL SlaoTACELG TOU
agpaywyou), Tn BepuoKpacia Kat Tn OXETIKN uypacia tou agpa. Eival pe-
YAANG akpifelag 6pyavo, popnTto Kal AEITOUPYEL UE YrnaTapieg.

210 oxnua (4-7), «A» kat «B», @aivetal n xpnon evog NAEKTPOVIKOU
BepUOAVEUOUETPOU, TIOU HETPA TNV TaXUTNTA AAAA Kal T BEpPoKpacia Tou
agpa.

-— - Métpnon
=~ ™ T1axumnTtag
- F:[f 7 oe agpaywyd

A
——-——J_' — -~ Méetpnon
— = — TaXUTNTOG
—_— ‘ o€ OTOUIo
B

ZxXAHa 4-7 A. Métpnon ¢ TaxutnTag TOU aépa O€ agpaywyo.
B. Métpnon ¢ TaxutnTag Tou aEpa o€ OTOULO agpa.

4-3. 3ToIXcia KATAOKEUIG OIKTUOU AEPAYWYWV

Ot agpaywyoi kKaTaokeuagovtal cuvnBwg ard yaABaviopévn Aapapiva ma-
xoug art6 0,8 €wg 1 mm avaAoya e Tn SlATor) ToU agpaywyou. ZravioTe-
pa kataokeudalovtal art® okAnpdé uvaloBdauBaka £IOIKAG KATACKEUNG, OE
opBoywvia 1 KUKALKY popdn. Ot opBoywviol agpaywyoi mpoTigouvTal Te-
PLOCOTEPO Ard TOUG KUKALKOUG YLATI TipooapudlovTal KaAUTepa OTIC apyl-
TEKTOVIKEG AVAYKEG TWV KALLATICOPEVWV XWPWV. Ouwg To KOOTOG KaTa-
OKEUNG TOUG eival LeYAAUTEPO arod TOUG KUKALKOUG avTioTolxNnG SLATOUAG.



210 ErKATASTASEIS KAIMATIZMOY I

DpPor/LDy Dooawdyag ans Fandinnl Ofimurig wad CURDEETOL -ﬂ:ﬂﬂ.‘u.ﬂﬁ-:-\:l-ll.:ll.-:n;
i il i LnAnfptasa B 5 b pedamniey

ZxAua 4-8: A. OpBoywviol agpaywyol aro £16iko vaioBaufaka.
B. KukAikoi agpaywyoi ard e1diko vaioBaupBaxa.
I. Eukaurntol aspaywyoi ard aAouuivio ue uovwon N xwpic uovwon.

Ot KuKAIKOl agpaywyol mapoucldlouv Ta MAPAKATW TIAEOVEKTNMATA €-
VaVTL TWV OPBOYWVIKAG SLATOWNG AEPAYWYWDV:

o KOOTIGOUuV AlYOTEPO ATT OAEQ TIG AAAEG LOPPEG AELAYWYWV

e TIAPOUOCIAlOUV TIG HIKPOTEPEG AVTIOTACEI§ PONG KAl ETOUEVWG OL O-
TIWAELEG TPBOV OTOUG KUKAIKOUG Aepaywyouq sival LKpOTEPEG arnod
TIG ANWAELEG TPIRBWV O€ agpaywYoUQS OTIOLAodNTIOTE AAANG HUOPPNG.

AMo Toug 0pBOYMVIOUG agpPaAYWYOUGS, O TETPAYWVOG TIAPOUCIACEL TIG MI-
KpOTEPEG anwAeleg TPRwV. ‘'Oco 0 AdYog TAEUPWY TOU aepaywyou au&d-
VETAL, TOOO PEYOAADVOUV Ol ATIWAELESG TPIPWV Kal TOCO auEdveTtal TO KO-
OTOG KATAOKEUNG TougG. KaAodv eival va aro@eUyeTal OXEOT TIAEUPWV |E-
YaAUTepn Tou 1:4.
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Mivakag 4-1: AGEnon Tou K6GTOUG KOTAOKEUNG O€ oOUvVAPTNON
ME TO AOYO TWV MAEUPWV TWV AEPAYWYWDV

Ao6yog Aeupwv AUEnon Tou
KO6OTOUG %, KaT'
eAayioTo
1:1 <10
2:1 10
3:1 25
4:1 40
5:1 60
6:1 85
7:1 100

2Tov mivaka (4-1) mapatnpouue 6TL 6Tav 0 AGYoG TWV TAEUPWV O évav
agpaywyo ¢racel 10 (7) To KOOTOG TNG KATAOKEUNG TOU au&averal Kartda
100%. 'l auTO TETOLOU €(00UC KATAOKEUEG Ba TIPETIEL va artopeUyovTal. Ta
OlKTUa TWV Aspaywy®V arod Adpapiva aroteAouvtal ard ta eubuypauua
TUAMATA KAl Ta €OKA eEapTHMATA (YWVIEG, TAU, OLOKAQOWOELG KATT). Ta eu-
Buypappa TUHUATA KAt Ta eEapTrNATA cuvdEovTal PeTa&U Toug pe dLdpo-
POUG TPOTIOUG WOTE VA ArOTEAECOUV €va eviaio OUVOAO.

‘O00 110 eTPeEANUEVEG €ival Ol CUVOEDEIS TWV JlAPOPWV TePAXiwvV, TOCO
replopifovral kal ol anwAeleg KALATIopEVOU agpa. Ol anwAeleg auTtég oe
aKpaieg TEPUTTWOELG KAKWYV CUVOECEWV TWV TUNUATWV TWV AEPAYWYWOV,
Mrtopel va ptacouyv Kal 1o 25%. Na v evioxuon g oTeyavotntag Tou dt-
KTUOU TWV aEPAYWYWV, TIOANOL KOTAOKEUAOTEG TOTIOBETOUV OTIG CUVOEODEIQ
TV TUNHATWV TWV AEPAYWY®DV GIAIKOVN R €10IKA OTEYAVWTIKA Talvia.

Katd tnv Kataokeur) Tou SIKTUOU TwV agpaywywyV yivovtal TIOAEG aAAa-
Y€GQ OTIG OlAOTACEIS TOUG CUUPWVA PE TN MEAETN. Ol aAAaYEQ QUTEQ OTIQ
dlaoTaoelg (SleupuVoElg 1) CUOTOAEG), Ba TIpEMEL va yivovTal e TIOAU TIpooo-
XN Kal eTiPEAELQ. QG YEVIKOG Kavovag KAARG KAiong yia Tn diagoporoinon
TWV SI00TACEWV TWV AEPAYWYWV, umopei va Anedei To 1:7. Aev erutpene-
TAL Ol AAAQYEG TWV OLACTACEWY TWV AEPAYWYWV VA £XOUV KAIOT HIKPOTEEN
Tou 1:4. Ev® OTIC TIEPUTTWOELG OlEUPUVOEWV TOU agpaywyou yla Tnv TOTo-
BeTnon BepuavtikoU 1 YPUKTIKOU oToLXElou, uypavThpa KA., n Oleupuvon
oTnv €icodo dev npémel va Eemepva Tig 30° kai TiIg 45° oTnv £€§0d0.
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ZxAua 4-9. Aidpopol Tporol oUvOEONG TwV TEUAXIWY TwV agpaywywv aro yaABa-
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VIOUEVN Aauapiva.

270 oxnua (4-10) paivovTal XapaKTNPLOTIKEG TIEPUTTWOELG KAAWY OleU-
puvoewv agpaywywv (A) kat oxeddv arapddekteg (B). Eva dAAo onueio
TwV OIKTUWV TWV aEPAYWY®V TIou XpeltaleTal pocoxr] eival ot dlakAadw-
O€lg ard ToV KEVIPIKO agpaywyd. 210 oxnua (4-11) gaivovtal dU0 KAAEQ
KATAOKeUEG OLAKAAdwoNG agpaywywv. H nepimtwon (A) apopd o avaxw-
pnon deuTEPEUOVTOG AspaAYwYoU, evw OTn (B) Tepintwon éxoupe dlaxwpl-
OMO TOU TEPUATIKOU TUNUATOC TOU agpaywyou oe dUO agpaywyoug oL o-
roiol dev eival avaykaio va givat idiwv dtaotdoswyv. Kal oTig dUo mepurttw-
oelg xpeladetal n TornobETNoN evog €181KoU diappaypaTtog (VTaumep) 1o o-
Toio va propei va pubuidetal e eEwTepkd oUCTNUA UE HOXAO, WOTE O aé-
pAG TIOU avaxwpei mpog Tov KAAd0 va eival otn cwoTh TtocotnTa.

‘Orou n aAAayr) kateuBuvong eival TIOAU «KAELOTA» (UE UKPR AKTiva Ka-
MITUAGTNTAG) XpeldleTal n TOTOBETNON MTEPUYiWV Kateubuvong (odnya
nTeplyla) Tou a€pa, WOTE AUTOG va aAAAdeL KaTeuBuvon Pe OPAAO TPOTIO
Kal va aro@euyovTal €T0L TA KTUTUATA OTNV arnévavTl Aeupa Tou agpa-
Ywyou. O aépag HeTA TO KTUTINUA TOU OTNV ArévavTl MTAEUPA TOU agpayw-
YoU erioTpéPel TIAAL TIIOW eUrodifovTag TNV OPaAr pon g nalag tou aé-
pa Tou akoAouBei. AroTéAeona auTng TnG kKatdotaong eival va au&avo-
vTal o€ HeYAAO Babuod ol anwAeleg TpPwWV Kat o 86puBog and Ta KTUTIUA-
Ta TOU agpa mavw otn Aauapiva.
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ZxAua 4-10. AVTImoooWwIieUTIKEG MEPITTWOELG OIEUPUVONG aspaywyou
yia toroBetnon otoixeiwv Yuéng n Bepuavong (A) KaAEG KAaTaOKEUEG.
(B) Kakeg Ewg arapadeKkTeg

- s Aldppayua agpa - | A T~

= (vtauriep)

ZxAua 4-11. (A) AiakAadwon SeuTePEUOVTOG agpaywyou
(B) Ataxwploudg TepuaTIKOU TUNUATOG agpaywyou, og dUo Tunuarta
(rmavreAow).

2tV ekéva (A) Tou oxnuarog (4-12), gaivetal n owoTh KATAoKeUn a-
néToung (MOAU KAeloThG) Ywviag 90°, ue Tnv TOMoBETNON TITEPUYIWV Ka-
TeUBUVONG YA TN OMAAR AAAQYT) TNG PONG TOU AEPA OTOV AEPAYWYO. TNV
elkéva (B) Tou 1Biou oxnuatog, n EAAEWYN TITEpUYiwV KateuBuvong onpt-
OUPYEL KTUTTATA KAl dUVOPEUNATA TIOU eUNodiCouv TNV OUAAT Topeia Tou
QA€pa oToV aspaywyo. Eival pavepd OTL KATAOKEUEG AUTNG TNG HOPKPNRG Ba
TIPETIEL VA artoPeUyovTal.
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IxAua 4-12. A. AAAayécg kareuBuvonc 90° ue nreplyla KaTeUBUVOTG.
B. AAAayéc kareuBuvonc 90° xwpic nrepUyla KaTeUuBuvonc.

‘Eva AAAO OTOLXEIO TIOU TIPETIEL VA TIPOCEXOUV Ol KATACKEUAOTEG EYKA-
TAOTACEWV KALLATIOMOU Kal e€agplopou eival n ouvdeon Tou aveuloThpa
ME TO OIKTUO TWV AgpAYWYWV.

‘Onwg ¢aivetal kat oto oxAua (4-13) n cUvOeOoN TOU AVEWULOTNAPA E TO
OIKTUO TWV AEPAYWYWV TIPETIEL VA YIVETAL LECW ELOIKOU OUVOECOU TIOU
OgV UETAPEPEL TOUG KPAOACOKUOUG (AVTIKPASACUIKOG CUVOEOUOG arto ELOIKO
navi 11 AAAO KATAAANAO UALKO) Kal TIOTE Pe ameubeiag ouvOeoNn TOU AVEL-
oTNPa Ue Tov aspaywyo. Av yivel amn eubeiag ouvdeon Tou AveEULOTPA UE
TO OIKTUO TWV agpaAYWYWV, oL kpadaouoi arnod tn Asltoupyia ToU QveEULOTH-
pa Ba petagEpovtal o' OAOKANPO TO OIKTUO Kal Ba pBAvouv PEXPL KAl oTa
OTOMLA TIPOCAYWYNG TOU KALLATIOUEVOU agpa. ' auTto TETOLOU €idoUg Ka-
TAOKEUEG TIPETIEL VA ATTOPEUYOVTAL.

O)
IS

ZxAua 4-13. A. 3uvdeon g kKatabAIYng aveuLlotrnpa.
B. 2uvdeon TG avappopnong aveuLoTnea.
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4-4. M£6odoi1 urtoAoyiouoU Twy dIA0TACEWY TWV AEPAYWYWV

Ma va urtoAoyloBoUv ol SlacTACELG EVOG AEPAYWYOU, TIPETIEL VA €XOUME N
va urtoAoyiooupe Ta akoAouba otolxeia:

e Tn pop®r) Tou OIKTUOU TWV AEPAYWYWV O KATOYN (LOVOYPAUULKD).
AnAadr) TV anoTtunwon tTng dladpoung Tou agpa arod Tn Hovada KAL-
MATIOMOU UEXPL TA OTOMLA.

e Av 1O OiKTUO Ba KataokeuaoTel He KUKALKOUG 1) opBoywvioug agpa-
Ywyoug.

e TO OlGKeVO PETAEU TNG OPOXPNC KAl TNG WEUBOPOPNG TOU KALUATI(O-
pevou xwpou. ETol Ba propel va oplotel n kdBetn didotaon Twv as-
paywymv (KpEUaoua).

e Ta onueia Tou Xwpou 1oy Ba ToroBeTNOOUV TA CTOULA YIa TNV LOOKA-
TAVON] TOU KAUATIOUEVOU agpal.

e TO UNKOG KABE TUNUATOG agpaywyou.

e To €id0G TOU XWPOU TIOU TIPOKELTAL VA KAIMATIOOUKE YIa va ETUAEEOU-
ME TN MEYIOTN EMITPEMOMEVN TAXUTNTA OTOUG KUPLOUG Kal deuTepEU-
OVTEG AEPAYWYOUG.

TENOG uroAoyifoupe TNV AMALITOUNEVN TIOCOTNTA KALLATIOUEVOU agpa
yla KABe XWwpo, av auTto Oev €XEL Yivel og Tiponyouuevn ¢paocn (Kata Tov u-
TIOAOYIONO TWV WUKTIKQOV POPTiwV) epappolovtag tn oxeon (3-17).

AQoU cuykevTpwoouue O6Aa Ta rapandavw otolxeia erAéyoupe pia arod
TIG HEBOSOUG UTTIOAOYIOUOU TWV BLACTACEWY TWV AEPAYWYWV. TPEG eival
Ol UEBODOOL TIOU XPENOLUOTIOLOUVTAL YIA TOV UTIOAOYIONO TWV AEPAYWYDV:

e H pEBodoG NG eviaiag amwAelag OTATIKNG Tieong.
o H uebodog tng eviaiag TaxuTnTag (oe kABe onueio Tou SIKTUOU).
e H UEBOSOC TNG AvaKTNONG TWV AMMWAEIWMV OTATLIKNG TiieoNnG.

Ot dUo MPpWwTEG PEBODOL UTIOAOYIONOU TWV JLACTACEWY TWV AEPAYWYWDV
eival ol TTAEOV XPNOLUOTIOIOUEVEG OE UIKPEG KAl UECEG EYKATAOTAOELG KAL-
MATIOMOU. 2& HEYAAEG EYKATAOTACELG [E TIOAUTIAOKA KAl HEYAAOU UNKOUG
OlKTUQ agpaywywv, xpnolgornoleital n HE6odog avakTnong TwV ArwAELOV
TNG OTATIKAG TTiEoNnG.

H avartuén 6uwg 6AwV Twv PeBOdWV UTIOAOYLOUOU TWV OLOCTACEWVY &-
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vOG OLIKTUOU aepaywywv Eepeuyel arnd ToUG OKOTIOUG auTtou Tou BiBAiou.
Oa avartuxbel novo n PEBODOC TNG eviaiag AamMWAElAg OTATIKAG Tieong
TIPOKELMEVOU VA YVWPICoUV Ol NaBNnTEG va UTTIOAOYICOUV UIKPOUG aspayw-
youg.

4-5. H uébodog TnG gviaiag anwAeiag oTarikng mieong

H u€Bodog NG eviaiag anwAelag oTaTIknG Tieong ival n anAouotepn anod
TIG TPEIG TIOU avapEPBNnKav oTn TPONYOoUUEVN TIAPAYPAPO. 2’ AUTH TN PE-
0000 n eKAOYN TwV dLACTACEWV TWV AEPAYWYWV YiveTal €TOL WOTE va dla-
mneeital pia otabepn) (eviaia) mTwon mieong oe KABE PHETPO PNKOUG aepa-
Ywyou. H uéBodog TnG eviaiag anwAelag oTATIKAG Tieong eival meplocdTe-
PO KATAAANAN YA TIEPUTTWOELS OIKTUWV AEPAYWYWV LE LoOppOTN (LOopE-
TPWKN) OdTagn kaL pe avrtiotaoelg Tpwv mepinou idleg oe OAOUG TOUG
KAAGOOUG Tou JIKTUOU. Ma Tov UMOAOYIOUO TwV OlAOTACEWY TWV AEPAYW-
YOV e TN PEBODO NG eviaiag anwAelag TPRWY, Ba TPETEL va £XOUNE TA a-
KOAouBa oTolxeia:

e T TIapOX1 TOU agpa 1ou Ba repdoel and 1o TUHUA TOU AEpAYwWYoU,
TOU or10ioU TIG dLA0TACELG BEAOUE VA UTIOAOYIOOULE.

e Tn PEYLOTN ETUTPETIOUEVN TAXUTNTA TOU AEPA OTOV AEPAYWYO

Ol YEYIOTEG ETUTPETIOPEVEG TAXUTNTESG OTOUG aEPAYWYOUQ dlapOpwV XW-
pwv divovtal arno eldkougq rivakes. Evag té€tolog nivakag eival kat o (4-2).

2Tov mivaka (4-2) divetal n UEYLOTN EMUTPEMOUEVN TAXUTNTA TOU agpa
OTOV KUPLO agpaywyo Kat oto urtdAouro diktuo. O KUplog agpaywyog apxi-
CeL Ao TN KALATIOTIKA HOvAdA Kal TEAELWVEL OTN TIPWTN SLAKAGdWON TOU
OlkTUOU. ETOL av unoBecoupe OTL N €YKATAOTAON TOU OXNKUATog (4-14) a-
POPA TOV KALMATIONO €VOG avayvwoTnpiou, XPEnNOLUOTIOWVTAG TOV Tiivaka
(4-2) BAEmoupe OTL N TayxUTNTa Tou agpa oto TuAua A-B Ba eivat 5 m/s, e-
V(® OTO UTIOAOLTTO OikTUO Ba eival 4 m/s.
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Mivakag (4-2): MéyioTn TaxuTnTa Aépa 6TOUG AEPAYWYOUG OE m/s.

Koplog Aepaywyoq YméAoimo dikTuo
Eidog xwpou
Mpocaywyng | EmoTtpoeng | Mpocaywyng| EmoTtpopng
KaTtolkieg 5 4 3 3
2xoAeia-Avayvwotnpla 5 4 4 3,5
BiBAlobnkeg 8 7 4 6
papeia (Yevika) 9 9 8 7
pageia 1BLWTIKA 8 7 7 6
Tpaneleg 9 9 8 7
—evodoxeia 7,5 6,5 6 55
EoTtiatépla 9 9 8 7
Ocatpa-AuplBEaTpa 7,5 55 5 4
NocoKopela-KALVIKEG 7,5 6,5 6 55
Meyaha kataothuara 9 9 8 7
Blounxavieg 12 9 10 7,5
N
v
Jlmes . H L
| B E
ok
| r z !
I - ]

ZxAua 4-14. KAwatiouog avayvwotnpiou

BAéroupe dnAadn OTL n TaXUTNTA OTOV KUPLO AgpaAYwYO eival HEYAAU-
Tepn and ekeivn Tou untdAolrmou SIKTUOU, MOTE Va TEPLOPLOTOUV Ol dlaoTa-
OEIg TOU KUPLOU agpaywyou arod ToV Oroio mepva oAOKAnpen n rocodtnta
KAILOTIOMEVOU 0€PA. 2TO UTIOAOLTO OUWG OIKTUO oL TaxutnTeg Teplopico-
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VTal WOTE N 0TABUN BopuBou oe KABE TEPIMTWOoN va ival 0Ta ETMTPETTA 6-
pla. AQou Aolrdv oploTel n TaxUTNTa TOU AEpa OTO KUPLO agpaywyo Kal &-
Xoupe oTn d1dBe0r|) Hag TOV OYKO TOU KALATIOPEVOU aépa Tou Ba repAaocel
arnd ToV KUPLO aspaywyo, Bpiokoupue tn dLAUETPO (d) TOU KUPLOU agepayw-
You (AB) oe mm, xpnoylonolwvTtag To diaypauua (4-1) ou akoAouBei.

2Tnv eyKatdotaon Tou oxnuatog (4-14) and 1o kKdbe oTOUIO TIPoCayovTal
oto Xwpo 140 L/s kAlpaTiopEvou agpa. Av n PEYLOTN ETILTPETOUEVN TAXU-
TNTA OTOV KUPLO agpaywyo gival 5 m/s, va BpebBouv n SIAUETPOG TOU agpa-
YWYOU 0g mm KaBWG Kal oL arwAeLeQ Tiieong AOYw TpBwV o Pa/m.

NMAPAAEITMA 1

D A@ou Tto KdBe oTOWLO divel oTo XWPo 140 L/s KAaTiopévou agpa, arnd
TO KUPLO TUAMA Tou OKTUOoU (AB) Ba riepdoouv:

Q=140 x 4 otoua = 560 L/s

L/s

560

0,75 Pa/m

ZxAua 4-15. Eupeon ¢ SIaUETPOU aspaywyou
Kal TwV arnwAelwv reong Aoyw T1plBwv.
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Alaypappa 4-1: Aidypappa uttoAoyIioHoU ThG SIAUETPOU

KUKAIKOU agpaywyou
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METATPOINEZ MONAAQN

1 Pa=0,1mmZ2Y.=0,01 mbar
1 mbar = 100 Pa (akpBwg)

1 Ib/ft2 = 48 Pa =~ 50 Pa

17 2.Y. = 249 Pa = 250 Pa

17 2.Y./100ft = 8,16 Pa = 8 Pa
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EvtomniCoupe otn otAN Twv L/s Tou daypauuarog (4-1) I ypauun twv
560 L/s kal TN Ypauun TG Taxutntag Twv 5 m/s. To onueio Toung Twv dUo
YPaupwV (0To onueio M) divel Tn OLAUETPO KUKALKOU agpaywyou Tou gival
oTn nepinTwon pag 390 mm.

H ypauur anwAelov oTaTIKAG Tiieong Tou Tiepvael art’ To onueio (M) di-
VEL ATIWAELEG OTATIKNAG Tiieong ava PETPO agpaywyou AOYw TPIRWY. 2Tn Te-
pirmtwon tou napadeiypatog sival 0,75 Pa/m. AQou Bprkape TIG anwAeleq
rieong Aoyw TPIRWY, urtoAoyiCouue TN SIAUETPO KABE TUNUATOG TWV AgPa-
YWYWV TOU UTIOAOITIOU SIKTUOU Tiaipvovtag wg deOOUEVEG Kal 0TABEPEG (&-
viaieg) TG anwAeleg riieong Aoyw TpBwv Twv 0,75 Pa/m. ETOL XpnoluoroL-
WVTaG TIAAL TO dlaypaupa (4-1) Bpiokoupe Tn dIAUETPO Twv TUNUATwWV BE,
BI', BA, EZ kat EH, €xovtag unoyn tov OYKO TOU a€pa TIou dlappEel Kabe
TUAMA AEPAYWYOU KAl TIG EUPEBEioEG ATIWAELEG TPLBDV.

Na Bpebei n dauetpog Twv Tunuatwy BE kal Bl oto diktuo agpaywywv
Tou oxAuaTog 4-14.

NAPAAEITMA 2

D Aopou oe kdBe otoulo npoodyetal agpag 140 L/s, o agpag rou Ba Tie-
paoel arod to Tunua BE Ba eivat:

Qe =2 x 140 = 280 L/s

EvtomniCovTtag oto didypappa (4-1) m nmapoxn twv 280 L/s kat 11§ anw-
Aeleg riieong Twv 0,75 Pa/m Bpiokoupe OTL N SIAUETPOG TOU agpaywyou BE
Ba eivar 290 mm. H diadikaoia paivetal oto oxnua (4-16).

O 6ykog Tou aépa 1ou dlappeel To TUAKA BIN, (6nwg Kal kaBe eva and
Ta BA, EZ kat EH) gival 140L/s. Apou ol anwAeleg mieong arno TpIRES ava
METPO agpaywyou sival idleg oe 6Ao To SiKTUO (UEBODSOG eviaiag amwAelag
nieong AOyw TpwV), n SIAUETPOG TOU agpaywyou BI™ evromiCetal eUKoAa
oTo daypauua (4-1). Exovtag Aoudv ta L/s (oTn nepintwon pag 140 L/s)
Kal TG amwAeleg Aoyw tpwv (0,75 Pa/m) Bpiokoupe OTL 1 anartoupevn
OLAPETPOG TOU agpaywyou Bl eivat 225 mm.
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L/s

280

0,75 Pa/m

ZxAua 4-16. EUpeon ¢ SIauUETPOU aspaywyouU Kal TWV ArWAELWV TTieong
Adyw ToIBWV.

4-6. H uesrarporn Tou KUKAIKOU aspaywyou oc opBoywvio

Emeldn), 6nwg avagpEpbnke kal og mponyouUlEeVn TTapAaypapo, ol KUKALKOL a-
epaywyoi mpooapuodovTal SUCKOAA OTOUG KALMATILOPEVOUG XWPEOUG, TIG
TIEPLOCOTEPEG POPES TIPOTIUATAL N OpBOYWVIA POPPT) TOUG. BOa TIPETEL O-
WG va €XOUNE UTIOYn Pag OTL 600 0 AdYOG TWV TIAEUPWV TWV 0EPAYWYWOV
MEYOAWMVEL, TOOO PEYOAMVOUV Ol ArWAELES THiEONG AOYW TPIBWV KAl TO KO-
OTOG KATAOKEUNG TOUG. Na va PeTatpePoule Evav KUKAIKG agpaywyo oe
opBoywvio, TIPETEL VA £XOUUE Ta akOAouba oTolxeia:

e Tn JLAUETPO TOU AEPAYWYOU, OTIWG aUTN BpéBnke ue Tn BorBela Tou
olaypauuarog (4-1), oe mm

o To emBuunTtd péyebog TG plag MAeUpdg (av urdpxel TEEPLOPLOUOR).
Katémv xpnoluomnowwvtag Tov mivaka (4-3) mou akoAouBei, Bpiokou-
ME TO PEYEBOG TNG AAANG TIAEUPAG TOU agpaywyou o€ mm.
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Ev;‘ i
NMAPAAEITMA

270 mapadelypa 1 Ing mponyouuevng mapaypagpou Bpnkape otL n dlaue-
TPOG TOU KUplou aspaywyou (AB) eivalt 390 mm. Av urioBéooupe 6TL N Wi-
KpT) TIAEUPA opBoywmviag HoPEPNG TOU agpaywyou TIPETIEL va TIEPLOPLOTEL
ota 300 mm, riéon mpénel va eival n AAAn TIAeupa Tou;

[] A®oU 1 pia TAeupd UToXPEWTIKA TIPETEL va gival 300 mm, evTtortifoupe
oto Tivaka (4-3) tn owdotaon twv 300 mm. KatePaivovtag tn OTHAN Twv
300 mm Yayxvoupe va Bpouue Tn MANCLECTEPN OLAUETPO TIPOG EKEIVN TWV
390 mm. H mAnoléotepn mnou cuvavtaue otn otAn twv 300 mm, sival -
Keivn Twv 378 mm. Kwvoupevol Tipog Ta aplotepd (opldvTia) Twv 378 mm,
¢BAavoupe oTn OTNAN TNG KLEYAANG TTIAEUPAG TOU agPAywWYoU TIoU gival oTnv
nepintwon Hag ion pe 400 mm. Apa 0 KUKAIKOG agepaywyos Ue SLAPETpo
390 mm, Ba petatparei oe opboymvio dlactacewv 300 x 400 mm.

Mivakag (4-3): Mivakag HETATPOMAG KUKAIKOU agpaywyou o€ opOoywvio
(axe).
MnAKog Tng plag MAeUpag (a) oe mm

100 125 150 175 200 225 250 275 300 350 400 450 500 550 600 650 700 750 800 %500

100 109

128 122 137

150 133 150 164
175 143 161 177 191

200 152 172 189 204 219

225 161 181 200 216 232 246

250 169 150 210 228 244 259 273

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

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 Sl 543 573 601
600 245 279 310 339 365 390 414 436 457 496 533 567 3598 628 656

650 253 289 321 351 378 404 429 452 474 515 553 589 622 653 683 71}

700 26! 298 331 362 391 418 443 467 490 533 573 610 644 677 OB 737 765

750 268 306 341 373 402 430 457 482 506 550 S92 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
289 330 367 402 435 465 494 S22 S48 597 643 686 726 763 799 833 866 897 927 984

1000 301 344 384 420 454 486 S17 546 574 626 674 719 762 802 840 876 911 944 976 1037
1100 313 358 399 437 473 506 38 569 598 652 703 751 795 838 878 916 953 988 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 S06 543 577 610 642 701 757 808 857 904 948 990 1031 1069 1107 1177
1400 344 394 439 482 S22 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 S5S1 S91 629 665 700 766 827 885 939 991 1041 1088 1133 1177 1219 1298
1700 371 425 475 521 S64 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 B89 932 1012 1068 1122 1174 1224 1271 1318 1405

2000 395 453 S06 55 602 646 688 728 767 840 908 973 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 437 501 560 616 668 717 764 810 8S3 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

MnAkog Tng mMAeupagq (B) oe mm
g
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MEPIAHWH - ANAKE®AAAIQZH

O KAlpaTIopévog aépag Tou TPooAyeTal 0’ €vav KALMATILOPEVO XWPO
Ba mpénel va eival T6o0g, WOTE va UIMOoPEL va avtikabloTd Tov OYKOo
TOU aépa TOU XWPOoU o€ SLAcTNUA 7 £wg 12 AeTIT®V TNG WPAG.

Ma va unv €xoupe TIOAU HIKPOUG XPOVOUG AAAQYNG TOU agEpa ToU KAL-
MATI(OPEVOU XWPOU (KATW TWV 7 AETITAOV NG WEAG), EAATTMOVOULE TA
alodnTa PUKTIKA PopTia pe KATIooUG ard Toug TPOTIOUG TIoU avagEp-
Bnkav oto KePAaAalo 3 1] EAATTWVOUUE TN BEpUOKpPATia Tou Tpocayo-
HEVOU agpa.

Ovopdloupe OTATIKA TiEOT, TNV Tieon TOU AOKeiTal and Tov agpa
OTa €EWTEPIKA TOLXWUATA TWV agpaywywv. Evw n duvaukn mieon &i-
val n mieon mou anatteitat ya ty erutéyuvon g palag (4 tou 6-
YKOU) TOu agpa aro Tn B£0n npepiag Tou 08 OUYKEKPLUEVO ETIMESO
Taxutntag. H duvaulkn riieon aokeital o€ erninedo kABeTO TPOG TN Ol-
eubuvon pong Tou aépa. H oAkn miieon ¢’ évav agpaywyod divetal a-
o Tn oxéon:
Pr=Ps + Py

H Taxutnta Tou agpa o’ évav aepaywyo LeTplETal and edka opyava
TIou AéyovTtal TaxUueTpa agpa (KAaotkou Turou 1 digital).

Ta meploodTEPA dikTUa agpaywywv otnv EAAGSa katackeudlovtal
aro yaABaviopevn Aauapiva kat oriaviotepa and €OLKNG KATAOKEUNG
UaAOBAUPBAKA EUTIOTIOUEVO OE PNTIVEG.

To KOOTOG KATAOKEUNG TWV KUKAIKWOV aEpaywywyv eival HIkpotepo a-
O TO KOOTOG KATAOKEUNG AEPAYWYWV KABE AAANG Hoppng. 'Oco ue-
YOAWVEL 0 AOYOG TwV TIAEUPWV TwV opboywviwv agpaywywyv, 1600
avefaivel Kal To KOOTOG KATACKEUNG TOUG.

2TIG TIEPUTTWOELG TIOAU KAELOTNG AAAQYNG KATEUBUVONG TOU agpayw-
YOU Ba mpéerel va tonoBeTouvTal Trrepuyla kateubuvong (odnya mre-
puyla), MOTE va OLEUKOAUVETAL 1 PO TOU aépa Tpog Tn VEA KaTeu-
Buvon Tou agpaywyou.

H cuvdeon Tou SIKTUOU TwV AEQAYWYWOV UE KALMATIOTIKY Jovada 1) ue
aveuloTpa Ba mpérnel va yivetal péow €1dIkou Ttaviou 1) dAAou ka-
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TAAANAOU UAIKOU 10U Ba eumodidel tn petadoon Kpadaouwyv Tou a-
VEMLOTAPA TIPOG TO OIKTUO.

e [0 TNV €UpeON TNG JIAPETPOU TWV AEPAYWYWYV Ba TIPETEL VA YVWPI-
oupe TNV Mapoxn Tou aépa mou JLEPXETAL KAL VA OPLOTEL 1 TaxUTNnTa
JE TNV ortoia Ba Kiveital o aépag HECA OTOV AEPAYWYO.

o Tpelg eival oL uEBodOoL UTIOAOYIONOU TNG JLAUETPOU TWV AEPAYWYWY,
oL e&Ng:
(a) n LEBODOG TNG eviaiag AMWAELQG OTATIKAG Tieong,
(B) n M€BODOG TNG eviaiag TaxutnTag,
(Y) N M€BODBOG TNG AVAKTNONG TWV ATMIWAELWY OTATIKAG TieoNG.

O1 dUo mpwTteg pEBODOL gival amAoUoTEPEG Kal YU AUTO XPNOLUOTIOL-
ouvTal OUXVOTEPA YA UIKPEG KAl HECEG EYKATAOTACELG.
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o
9) EPQTHZEIS

1. Tati mpémnel va arnopeuyovTal Xpovol aAAayng Tou agpa evog Xw-
POU ULIKPOTEPOL TWV 7 AETITWV TNG WPAG KAl HEYAAUTEPOL TwV 12 Ae-
TTTQV;

2. Me noloug TPOTIoUG PIopoUNE va au&fooupe To XPOVO aAAAYAQ
TOU a€pa 0’ évav KAPNATICOUEVO XWwpo, OTav eival UIKPOTEPOG TWV 7
AETITOV TNG WEAG;

3. Tiovoudfoupe OTATIKA KAl T{ SUVALKY) TIiEON OTOUG aepaywyoug;

4. Aci€te W éva TPOXEPO OXAMA TOV TEOTO UETPNONG TNG OTATIKAG
KAl TNG OALKNG TIiEONG TIOU AoKe(TaL O’ £vav agpaywyo.

5. TaTi mpémnel va MpoTIHOUE TOUG KUKALKOUG agpaywyoug, Orou au-
TO Uropei va epapuooTE(;

6. 2Upowva K 60a avagEpovTal 0Tn mapaypago (4-3), av 0 KUKALKOG
aspaywyog pe d=350 mm petatpariei oe opBoywvio, o TIOLEG and
TIG TTAPAKATW OlA0TACELS Ba KOOTIOEL TIEPLOCOTEPO Kal YIATi; (Tph-
™n Kataokeun 200 x 550 mm, deutepn kataokeur 150 x 800 mm).

7. Tati oTig TMOAU «KAEIOTEQ» AAAQYEQ KATEUBUVOEWV agpaywywv
TIPETIEL VA TOTIOBETOUVTAL TITEPUYLA KATEUBUVONG TOU AEPQ;

8. Tlatin ouvdeon TWV KAIMATIOTIKGOV HOVABWY 1) TWV QVEULCTIPWYV e
TO OIKTUO TWV AgPAYWY®OYV, TIPEMEL TIAVTA VA CUVOEOVTAL HE TIAVIVO
oUVOEDO;

9. EmuokepTteite T0 £pyacTnPLO KALLATIONOU TOU OXOAEiOU 0QG KAl Ka-
Taypayte Ta ak6Aouba otolxeia:

(a) TuAua agpaywywv:

e TO UAKO KOTAOKEUNG TWV AEPAYWYWV.

e Tig dlaoTdoelg TwV eUBUYPAUUWY TUNUATWY TOU.
e To €idog TNG poOVWOoNG.

o Ta dldpopa edikd e&apthuata (Ywvieg, TaP KAT), Ue TIG dla-
OTAOCEIG TOUG
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10.

11.

12.

ErKATASTASEIS KAIMATIZMOY I

(B) To TUARMA TOU aveULOoTNPA:

o To €id0G TOU aAveULOTNPA.

o Ta TEXVIKA XOPAKTINPLOTIKA.

o O TpOTIOG OUVOEDNG HE TO JIKTUO TWV AEPAYWYWV.

YroAoyioTe TO KOOTOG TOU JIKTUOU AgpaAYWYWV apouU UTIOAOYIoETE
TPWTA TO BAPOC TNG Aauapivag Kal pwTOETE OTO EAEUBEPO EUTO-
PLO Yla TN TN ™G Aapapivag avd kg. Emiong pwthote avBpwroug

TOU emMayYEAPATOG (kavaAdadeg) yia To KOOTOG TOU KABe eEapTnua-
TOG TOU OIKTUOU TWV AEPAYWYWV (YWVIEG, TAP KATI).

YToAoyioTe TO KOOTOG TWV AEPAYWYWV AV 1 KATACOKEUN YlvoTav a-
O KUKALKOUG agpaywyouq. YToAoyiote tn dlapopd KOHGTOUG.
YToAoYiOTe TO KOOTOG TWV AEPAYWYWOV AV 1| ETUTPETOUEVN TAXUTN-
Ta OTOUG agpaywyous NTav 6 m/s avti TG apxIkng TaxutnTag Twv
5m/s.



AEPArQrol 227

#ﬁ ASKHZEIE

To TaXUUETPO AEPA KATA Tn TOTIOBETNON TOU OE agpaywyo £0¢ciEe
MEoN TaxutnTta 7 m/s. Av 0 agpaywyog eival KUKAIKOG PE JIAUETPO
400 mm (0,4 m), od eivar n mMapoxn Tou OLEPXOUEVOU aépa oe
md/s;

Molwd Ba eival n peon TaxutnTa TOU aEPA, av n oocdTNTa agpa, 1ou
Bprikate oTn TPoNYOoUREVN ACKNON, Kveital péoa o’ éva agpaywyod
dlaotdoewyv 600 x 400 mm;

2€ €YKATAOTAOT KAWATIONOU TO OAIKO alobntd YUKTIKO POPTio U-

roAoyiotnke oe 16860 W. Av n Bepuokpacia Enpou BepuopETpoU

(ty,) TOU TPOCAYOMEVOU A€PA OTO KALMATIGOHEVO XWPO gival 16°C

Kat n Bepuokpacia Tou xwpou eival 27°C, va Bpebouv:

(a) To Moo Tou AmnAITOUEVOU KALLATIONEVOU agpa oe L/s.

(B) OudlaoTaoelg Tou KUPLOU agpaywyou, 6Tav n £ykataotaon e-
EurmpeTel LIKPO BEATPO Kal N pia TIAsUpa Tou agpaywyou Tpé-
nel va eivat 400 mm.

(Y) Na urtoAoyloToUv Ol CUVOAIKEG ATTWAELEG TPLBWV TOoU UToyn a-
£paywyou, av To UAKOG Tou ival 15 m.

2€ £YKATAOTAON KALMATIONOU, TO OAKO alobntd YUKTIKO POopPTIo U-
roAoyiotnke oe 30500 W. Av n Bepuokpacia Enpou BepuopETpoU
TOU TIPOCAYOUEVOU A€PA OTO KALMATIOPEVO XWwpo eival 15,5°C kal
n BeppoKpacia Tou xwpou gival 28°C, va Bpebouv:

(a) To moo6 Tou AnAITOUEVOU KALLATIONEVOU agpa oe L/s.

(B) O1 dlaoTtdoelg TOU KUPLOU agpaywyou, Otav 1 eykataotaon eEu-
mmpeTel pia Tpanela kat n pia mAeupd Tou agpaywyou TIPETEL
va eivat 500 mm.

(y) Ot dlaotdoelg Twv OUO EMUEPOUC AEPAYWYWOV OTOUG OTIOIOUG
popaletal e€icou n Mapoxr Tou agpa av To UYog TpEmeL va &i-
vat 500 mm.

(8) Na uttoAoYLOTOUV Ol CUVOAIKEG aTIWAELEG TPLRWV TOU unoyn ae-
paywyou, av To UNKOG TOU KEVTPIKOU agpaywyou eival 12 m kat
0 KABe eMmuEPOUC KAADOG £XeL urkog 18 m.
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LTOMIA AEPA

H EMIAOTH TON LTOMIQON TOIXOY
XTOMIA OPOPHZI

H EMNIAOIH TON ZTOMIQN OPOPHZL
IZTOMIA EMNIZTPOPHZ KAI ZTOMIA PPEIKOY AEPA
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e(\\b\QKOMENOl ZTOXO\

\/ Na paBouv ol pabntég To OKOTIO Kal TA €idn Twv OTOMIWV Tou aépa
TIOU XPNOLUOTIOOUVTAL OTOV KALUATIONO.

‘/ Na pabouv va emAéyouv To owoTod €idog Kal PEyeBog oTouiou yia
KABe TePIMTWON KALLATICOMEVOU XWPOU.

\/ Na €€olkelwBouv pe TO €id0C TWV UAIKGOV KATAOKEUNG TWV OTOMIWV
KAl JE TA TEXVIKA XAPAKTNPLOTIKA TOUG.

5-1. levika

2KOTIOG NG TIPOCAYWYNG KALLATIOUEVOU aépa O’ evav KALLATILOUEVO XWPO,
gival va dnuoupynoel Tov Kat@AAnAo cuvduaoud BepHoKpaciag, uypa-
ogiag kal kKivhong Tou agpa otn «{wvn» 1ou {ouv 1 gpyalovtal ol AvBpw-
ot (dnAadn oe uwog 1,80 €wg 2 m nepinou and 1o darnedo). Me Tov apa-
MAvw ouvOUAoUO TWV OTOLXEIWV TOU TIPOCAYOUEVOU €A, ETIOIWKOULE TN
Onuioupyia ouvlnkwv aveong otn {wvn TOU XWEOU TIOU dpaoTnpLoTIoLEiTAL
0 AvBpwrIogG.

H ASHRAE ovouddlel «aveon», TNV KATAOTAOT KATA TNV Oroia oL ouv-
ONkeg eVOG KALLATIOPEVOU XWEOU LKAVOTIoouV TIdvw arod 1o 80% Twv av-
Bpwriwv. BéBRala, n aicbnon tng dveong, ONwg auTth OpioTNKE TIlo TIAvVw, a-
VaQEPETAL 0 ATONA PE HEON dpacTnELOTNTA, HECO VTUCLUO Kal yla Taxu-
TNTA A€Pa OTO XWPO HIkpoTEPN Tou 0,25 m/s. 'Ouwg, 0 agpag Tou PTAveEl
OTa OTOULA TIAPOXNAG Ao TOUG agpaywyoug, ival TIoOAU ueyaAUTtepng Ta-
XUTNTOg and autn ToU ETUTPETETAL OTN {Wvn AVECNG TOU KAMATICOUEVOU
Xwpou. ETol, Ta 01O, EKTOG TWV AAAWV TAICOUV Kal TO POAO PUBULOTH
NG TaxUutnTag €€E6O0U TOU agpa arod auta.
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ll"

EKTOG TwVv OTopiwV TIAPOXAG, O Ua TAHPN €yKaTAOTAOT KALLATIOUOU
ouvVavToUUE Kal OTOMIa EMCTPOPNAG TIOU TOMoBeTOUVTAL OTO JIKTUO ETlL-
OTPOPNG Kal eEaeplopou. Emiong, Ba mpémnel €dw va avagepBouv Kat Ta
OTOUIa ppEOcKOU (VwrTou) agpa. ‘'OAa ta rmapandvw avapepbeévta €idn oto-
Miwv Ba TieptypapouVv XwpLloTd OTIG ETIOUEVEG TTAPAYPAPOUG.

ZxAua 5-1 2touta diapopwyv Tunwv arod avodlwUEVO aAAOUUIVIO

5-2. 3Touia mpooaywyng KAIUATIONEVOU apa

["la TNV opoLOPOPPN KATAVOWUT) TOU KALLATIOMEVOU A€PA OTO KALLATICONEVO
XWPO XpPnotuoriolouvTal Ta OTOULA TIPOCAYWYNGS. Me Tn owoTr) TornoBETnon
TWV OTOUIWV TIPOOAYWYNG OTO XWPO, aPevog eAEYXETAL TO MOGo (A N ua-
Ca) Tou KAIHATIOPEVOU agpa Tou arattel 0 XWPog Kal apeTEPoU pubuidetal
n TaxuTnTa e TNV oroia o aépag PTavel oTo Xwpo. Ermiong, pubuifetal kat
N KATeUBUVOT TOU KAIMATIOPEVOU AEPA, WOTE VA ETUTUYXAVETAL N KAAUTEPN
duVaTK LOOKATAVOUR TOU a€PA OTO XWEO KAl VA artopeUyeTal £TOL N dNUL-
oupyia “ vekpwv {wvav .

Nekpég {wveg, ovopdloupe Ta onueia evog KALATI(OUEVOU XWPoU, oTa
oroia dev PTAVEL KAIMATIOPEVOS AEPAG Kal ETIOPEVWG Oev KAlaTiCovTal €-
TMAPKWG. 3TIG VEKPEG CWVEG BEV €XOUNE TIOTE TNV AVECN TWV UTIOAOITIWV
XWPWV TIoU KAlaTiCovTal Kal YU autd Ba TpETeL va anogpeUyovTal.
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ZxAMa 5-2. Juvnbei¢ TUMOL OTOUIWY MPOCAYWYNG KAUATIOUEVOU agpa.
A. Ztouia toixou (emitoixa). B. Stéuia opopng.

H taxutnta pe tnv oroia 0 agpag e&€pxetal anod ta oTola TIPOCAYW-
YNg, eival €va dAAo oAU ottoudaio oTolXeio yia Tn dnuioupyia Twv ocuven-
KWV Aveong mou aratteitat ard kKabe eykatdotaon KAlATiopou. H tayxu-
TA JE TNV oroia o0 KALUATIOMEVOG aEpag eEEpxeTal and ta otoua Ba
TIPETEL va gival TETOLA, WOTE 1 TAXUTNTA TOU OTO €Minedo Mapapovng Kat
epyaociag Twv avepwrwy otov KAMATICOMEVO XWPEO va Unv urepPaivel ta
0,25 m/s. Taxutnteg agpa o XwPO Tou (ouv avepwriol, UEYAAUTEPESG TWV
0,25 m/s, unopei va dNUIOUPYROOUV EVOXANTIKEG KATAOTACEIG OTOUG QVv-
Bpwrioug (UETAKivNOo™n XAPTIWV and TOUG XWPOUG £PYACiag, METAKIVNON
OKOVNG OTO XWPO, UMIKPOTEPN BepUOKpacoia KAT.). Emiong, taxutnteg aépa
OTO XWPO, HIKpOTEPES amod Ta 0,15 m/s, Ba mpénel va arnogpevyovtal, yati
OgV IKAVOTIOLOUVTAL Ol CUVONKEG AvEONG TWV AvBpWOTWV TIou PBpiokovTtal
O0TO KAaTI(Opevo Xwpo. OL TaxutnTeqg peTplouvtal ota 3/4 g amnoota-
ong peta&u oTouiou-Toixou.

Ta oToUIa TIPOCAYWYNG TIOU KUKAOKPOPOUV TNV ayopd eival dlapopwv
eldwyv, avaloya Pe Ta onueia Tou Xwpeou Tou ToroBeTouvTal, KaBwg Kal Ue
TO OXNHA KAl TA AAAQ TEXVIKA XAPOKTNPLOTIKA TOUG. ETOL €Xoupe:
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ZT6HIa TOiXOU (emiTOIXA).

21610 0POPAG.

Z1épIa Samédou.

21610 €10IKAG KATAOKEUNG R EI0IKAV TTIPOSIaypaPpv.

Ta otépla Toixou Kal opopng eival ekeiva mou xpnoldoriololvtal oTo
MEYOAUTEPO TIOOOOTO TWV EYKATAOTACEWV KALLATIONOU (Tavw ard 90%),
YU auTto Kal 6’ acxoAnBouue Blaitepa Pe TNV TIEPLYPAPT], TA TEXVIKA TOUG
XAPAKTNPLOTIKA TOUG Kal TN dladlkaoia EMAOYAG TOUG.

Ta otoula daredou KaBwS Kal Ta OTOUIA EWOIKWV TIPOJLAYPAP®V Kal Ka-
TAOKEUWV (TL.X. Ta dlaTtpnTa OTOMIA OpOPNG) OUVAVTIWOVTAL OTavia Kal o€ €l-
OLKEG TEPITTWOELG KALMATIOMOU, YU auTo dev Ba aoxoAnBouue TepPLOCOTEPO.

Ta oTépia Toixou, AéyovTal £€TOL ylaTi ToroBeTouvTal 0 0PBOYWVIOUG
aepaywyouqg TIOU OTEPEWVOVTAL KATA WNAKOG TOU ToiXou diag aiBouocag
(ota avaotata onueia Tou toixou). Kataokeualovtal ouvhewg arnd avodel-
WHEVO aAoupivio, AAAG Kal artd evIOXUUEVO MAAOSTIKO UAKS (PVC 1) ABS).

| (8)

ZxAua 5-3. A. 3téuia toixou ard aAouuivio. B. Ztoula toixou aro nAaotiko ABS.

Ta oToMa Toixou arnoTeAouvTal:
o ATmO TO HETAAAIKO TTAAICIO OTEPEWONG.
o Anod 1o diappaypa pubuiong Tou OYKOU TOU Agpa (TAUTER).

o AmO Ta mTepUyla Kateubuvong (opllovTIa Kal KABETA).
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Me 10 di1appayua Uropoupe, HECW TOU €OIKOU PUBULOTH, va pubuicou-
E TO TI0OCO TOU KALUATIOUEVOU a€pPa TIou Ba pocdyeTtal and KABe OTOUIO N
Kal va kKAeiooupe TteAeiwg Tn diodo Tou aépa arod TO OTOUIO O TEPUTTW-
OELQ TIOU, Yla KArolo AGYo, Ba TIpETEL va KaTapynBel Eéva oToOLO.

Me Ta op1ZévTia nTepUlyla €xoupe Tn duvatdTNTA va KATeUBUVOUUE TOV
agépa mpog Ta Mavw 1 MPOCS TA KATW, WOTE VA TIETUXAIVOUUE TNV KAAUTEPEN
OuVaATH) KATAVOWN TOU aépa OTO XWPO.

Me Ta Kafsta nreplyla, KATEUBUVOUPE TOV AEPA TIPOG TIG ETIOUUNTEQ
kateubuvoelg (aplotepa-oegla), wote, oe ouvdUAoUO Kal e Ta opLovTia
nTeplyla, va €XoUlE APLOTN KATAVOUT TOU KALUATIOMEVOU aEPa OTO XWPO
KAl pUOLKA TN dnuLloupyia KAAUTEPWY CUVONKWV Aveong.

5-3. H emoyn Twv oTouiwv ToiXOoU

H emAoyn twv oTopiwv Toixou, yivetal and mivakeg Kataokeuaotwy. Na
va EMAEEOUPE TO OWOTO OTOUIO Yla KABe mePIMTwon KAIMATICOUEVOU XW-
pou, Ba TPETEL va €XoUle Ta akdAouBa oTolxeia:

o Tn popoR TNG aiBoucagq mou Ba KAlaTiocouue, TNV avarTtuén Tou ot-
KTUOU TWV aEpaywymyv, KaBwg Kat TNV akpLpr) B€on Twv oTodiwy.

e Tnv mapoxn tou otopiou oe L/s (Aitpa ava deutepdAeTTo).

e To anattoupevo BeAnVEKEG TOU CTOUIOU GE M.

e Tnv nTwon Tou CTOWIOU CE m.

o Tnv emTtpemdépevn TaxldTnTa TOU A€pa KaTA tn £€§0dO6 TOUu arod TO
OTOUIO OE M/S.

H mapoyxn Tou otopiou Ba mpérel va ivat avdhoyn Tou PUKTIKOU POopTi-
OU TIOU KaAe(Tal va avTINETWIToEL, OTIWG AUTO €XEL UTTOAOYLOBEl OTn pAon
UTTOAOYLOUOU TWV WUKTIKWV POPTIWV.

To BeAnvekég evog oTopiou Toixou gival n oplldvTia andotaon arod To
OTOMIO €WG TO ONUEIO TOU XWPOU, OTOU 1 TaXUTNTA TOU aépa MEPTEL OTaA
0,25 m/s.
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-t ¢ g
BeAnvekég %e - =
2TOuI0
<
Mtowon
! ‘
‘Opla pedpartog Adanedo g
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0,25 m/s /

ZxAaua 5-4. H gvvola tou BeAnveKOUG Kal TNG MTWONG VOGS OTOUIOU TOIXOU.

To onueio pETPNONG NG TaXUTNTAG Tou agpa Twv 0,25 m/s Ba mperel
va yivetal o anodotaon ion pe ta 3/4 Tng oAkNG andotaong arod Tov aré-
VvavTl ToixX0 kaL o€ uPog tepinou 1,85 m and 1o danedo (oxnua 5-4).

Mrwon evég oTopiou Toixou, ovouddoupe tn KABeTN andotaon ard Tov
aEova Tou oTopiou, PEXPL TOU onueiou TNG aiBoucag mou n TaxutnTa Tou
agpa neptel otov 0,25 m/s. (oxnua 5-5).

To BEANVEKEG Kal 1 TITWOT £VOG OTOUIOU ToiXou dev eival 0TaBepa oToL-
xeia. H T toug e€aptdatal ard tn B€on Twv opllldVTIwY TITEPUYIWV TOU
oTopiou. To peyaAutepo BeAnvekég To TiETUXAivoupe OTav TA OPLCOVTIA
TepUyla Tou oTopiou eival puBuiouéva oe ywvia °0 (ZxAua 5-5, eikéva A).

2710 oxAua (5-5) mapatnpoupe OTL, YA CUYKEKPLLEVO OTOWLO, 6TAV TA O-
pllovTIa TITEPUYLA gival puBulouéva oTig 0°, To BeAnvekeg eival 15 m, oTIq
22° givar 13 m kat oTIq 45° 10 BeAnvekeg NMEPTEL 0TA 10 M. Oa TPETEL £0W
va onuelwbei 0Tl 600 auidavetal To BeAnvekEg, auaveral Kal n MTOON
TWV OTOMIWV KAl avtioTpopa.

H o1dlun 0opuBou cival Eva aAAo {nToUpeVO OTOLXEIO Yla TN CWOTH &-
Aoy evoc otopiou'. H otdBun BopuBou ota otoua petpletat os dba 1
db(A) (vteowuréA) kal eEaptatal:

e AMO TNV TAXUTNTA KE TNV ortoia eEEpXETAL O A€PAg Ao Ta OTOMLA.

e AMO TNV rmoloTNTA NG KATAOKEUNG TWV OTOMIWV.

T AenTOUEPEDTEPA YIA TN OTABUN Tou BopUBoU Ba avapepBoUUe OTO KEPANALO TWV KAL-

MOTIOTIK@OV HOoVAdwY
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ZxAMa 5-5. Ooo auédvetal n ywvia twv optlovTiwv MTEPUYIWV TOU OTOUIOU,
TO00 uelwveTal 10 BeAnvekeg. (A) 0°, (B) 22°, (I') 45°
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[Ma va eAeyxoupe Kal Tn oTABun BopuBou Tou TPOEEVEL N TIPOCAYWYT)
TOU KAIMATIOPEVOU AEPA OTO XWPO, XPNOLUOTIOIOUUE EIOIKOUG TTIIVAKEG TIOU
pag Sivouv Tnv EMLTPEMOUEVN TAXUTNTA TOU £EgpXOEVOU ATTO TA OTOWULA -
£€pa yla kabe €idog xwpou. Evag teTolog rivakag eivat kat o (5-1) rou ako
AouBei.

H otdBun BopuBou 1ou eTuTPEMETAL O €vav KALLATICOPEVO XWPO, EEQp-
Tarat arod To €idog Tou XWPOou. AAAN oTABun BopuBou EMITPEMETAL OTA
OTOUVTIO TNAEOPAONG, AAAN OTIG KATOLKIES, AAAN o€ aiBouoeqg BIBALIOBNKWV
KATL. O mivakag (5-2) mou akoAoubBei, pag divel Tn YEYLOTN ETUTPEMONEVN
oTdBun BopuBou yia dlAaPpopousg XWwEOUG.

NMINAKAZ (5-1)
MeyioTeg emTpeMOUEVEG TAXUTNTEG AEpa 6TA OTOMIA TIPOCAYWYRQ.

Eidog xwpou EmiTpenépevn TaxoTnra aépa
m/s
2TouvTIo padlopwviag- TV 2,5
BiBAL0BNKEG 2,5
Mpageia 3,75
Katolkieg 3,75
Noookopeia-=evodoxeia 3,75
Anuoola KTipla 5
O¢catpa 5
Eotatépla 5
Tpaneleq 5
2x0Aela 5
Epyootaoa 7,5
lMupvaotipla 7,5
Kougiveg 7,5
MeyaAa kataothuata 7,5
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NMINAKAZ (5-2)
MéyioTn emTpenopevn oTadun OopuBou oe diIAPopoug
XWpoug Tmou KAIgaTtidovral.

Eidog xwpou 21a6un BopuBou

db(A)
2TouvTlo padopwviag- TV 25-30
O¢atpa —AIb. dlaAEéEewv 30-35
EkkAnoieq 30-40
Katolkieg-2xoAeia -Kivnuatoypdaegpol 35-40
Mouoeia- BiBAL0Brkeg 35-40
Noookopueia 30-40
papeia 40-50
Anobnkeg-Kataothuata 40-50
EoTiatépla-=evodoxeia 40-50
Anuoota ktipla-Tpdreleq 45-55
EoTtiatépla-Bar 40-50
Epyootdoia eAapplag Blounxaviag 50-70
Epyootdoia Baplag plounxaviag 60-80

Apou opicoupe Tn oTABUN BopuPBouU TIOU ETUTPEMEL O KAUATICOUEVOG
XWPOG Kal TNV TaxutnTa TOU TIPOCAYOUEVOU agpa (rivakeg 5-1 kat 5-2),
XPNOLLOTIOIVTAG TIIVAKEG KATACKEUAOTWY, UTOPOUUE VA ETIAEEOUUE TIG
OlacTACELS TOU OToiou Tou Talplalel oe KABe mepimTwon KAWATICOUEVOU
xwpou. Evag T€T0l0G Tivakag emAOYng otouiwv toixou eivat kat o (5-3)
TIOU OKOAOUBEL.
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NMINAKAZ (5-3)
ZTolxeia emMAOYAG OTONIWV ToiXoUu

AlaoTtaoeig 305x102 356x102 457x102
°{:“:"1‘;“ 254x127 406x102 356x127
203x152 305x127 305x152
Mapoxn 254x152
aépa
Lis 0° 22° 45° 0° 22° 45° 0° 22° 45°
BeAnvekeg m 732 640 518 | 640 549 457 | 579 518 427
95 Mtoon m 244 183 152 | 2,13 1,83 137 | 244 198 1,52
Tayutnta m/s | 418 480 520 | 358 4,10 448 270 320 348
Mtoon mieong  Pa 11,7 155 18,0 | 86 112 135 | 48 6,6 79
BeAnvekeg m 7.9 73 5,8 73 6,4 5,2 6,7 5,8 4.6
106 Mtwon m 2,6 2,0 1,5 2,4 1,8 1,5 2,6 2,0 1,5
Taxumnta m/s 47 5,4 5,8 4,0 4,6 5,0 3,2 3,6 3,9
Mtoon mieong  Pa 150 193 229 | 10,7 142 168 | 64 8,9 5,1
BeAnvekég m 9,1 7,9 6,7 7,9 7,0 58 73 6,4 52
118 Mtwon m 29 2,1 1,7 2,7 2,1 1,7 2,9 2,1 1,7
Tayutnta m/s 53 6,0 6,5 45 5,1 5,6 3,5 4,0 43
Mtwon mieong  Pa 185 246 287 | 135 178 203 | 7,6 104 124
BeAnvekég m 10,06 854 732 | 884 7,62 6,71 7,93 7,01 5,79
130 Mtwon m 305 229 183 | 305 229 183 |305 229 183
Taxumta ms | 575 663 7,13 | 490 563 6,18 [ 3,80 435 475
Mtwon mieong  Pa 226 295 345 | 157 213 259 |94 12,4 152
BeAnvekég m | 1098 945 762 823 7032 854 732 640
Mtwon m 320 244 198 | 305 229 183 |305 229 183
Taxumnta m/s 628 723 775|530 6,15 665 | 4,15 475 520
Mtwon mieong  Pa 26,4 358 411 | 19,1 257 30,0 | 11,4 150 18,0
BeAnvekég m 11,28 10,06 854 | 1067 9,15 7,62 | 945 793 6,71
154 Mtoon m 320 244 198 | 320 244 198 | 320 244 198
Taxumta ms | 685 783 848 | 580 665 725 [450 515 563
Mtwon mieong  Pa 31,0 414 483 | 229 302 361 | 135 175 213
BeAnvekég m 12,50 10,67 9,15 | 1128 9,76 823 | 10,37 854 7,01
165 Mtoon m 335 244 213 | 335 259 198 |335 259 198
Tayumnta ms | 7,33 843 9,03 | 628 720 7,80 | 435 553 6,08
Mtoon mieong  Pa 36,3 485 564 | 262 356 414 | 160 206 254
BeAnvekég m 13,11 1159 976 | 11,89 1067 8,84 | 1098 945 7,62
177 Mtwon m 351 244 213 | 351 259 213 | 351 274 213
Taxumnta mss | 7,85 905 968 | 670 7,70 835 [ 518 595 6,50
Mtoon mieong  Pa 414 569 645 | 312 409 483 | 180 244 279
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2e KAlLaTgopevn tpamela, Ta OTOUI TOIXOU aréXouv arod TOoV arévavtl
Toixo 13 m. Av n rapoxn kdBe otopiou eivatr 142 L/s, va BpeBouv ot dua-
OTACELG TWV OTOMIWYV TIoU Ba ToToBeTNBOUY OTO XWPO TNG TPanedag.

[ ] AMANTHZH

1.

Apou mpdkelTal yia Tpareda, n EMTPEMOUEVN OTABUN BopuPou eival
45-50 db (rv. 5-2) Kat n erutpenduevn TaxutnTa eE600U TOU agpa a-
Mo Ta OTOUIA TIPOCAYWYNG €ival 5 m/s (v, 5-1).

To BeAnvekEg TwvV oTopiwy Ba givat:

BeAnvekég = (3/4) x 13 =39/4 = 9,75 m.

2tov niivaka (5-3) evromnifoupe TNV analtouuevn mapoxn Kabe oToui-
OuU, TIOU OTn TIEPIMTWOoN pag eivat 142 L/s.

. Kivoupevol oplgovting mpog ta de€ld 0N ypauur tTng Taxutntag,

Paxvoupe va Bpouue TN MANCLECTEPN TaXUTNTA TIPOG EKElvN TIOU €-
xoupue etuA€éEel. H mAnoiéoTepn TaxuTnTa otov rivaka (5-3) yua v
nepintwon pag eivatl n 5,3 m/s, oe ywvia nrepuyinv 0°. MNMapatnpou-
pe OTL Ikavoroleital andAuta kat To {ntouuevo BeAnvekeg 9,75. Ki-
VOUMEVOL TIPOG TA TIAVW, OUVAVTAUE TIG OLAOTACELS TEOOAPWY OTO-
Miwv ard ta oroia Urnopouue va emMAEEOUNE QUTO TIoU TalpLladel Tie-
ploodTEPO OTN TePIMTwon pag. Ag urtoBecoupe OTL TIPOTIHANE TO
OTOWLO ue TIG dlaoTtaoelg 305 x 127 o 0°.

5-4. ZTouia opong

To €id0¢ auTO TWV OTOWIWV TIPOCAYWYN G KALLATIOMEVOU agpa XPNOLUOTIOL-
eital katd kavova oe HeYAANG €KTAONG KALMATICOMEVOUG XWPOUG e YPeu-
00poPEG. MpoTIOUVTAL OE XWPOUG OTOUG OTIOIOUG EYOAUTEPN Oroudalo-
NTA £XEL 0 BEPLVOG KALMATIONOG (WUEN). To MAEOVEKTNUA TWV OTOUIWV O-
POONG, eival OTL dnuloupyouVv YPRYOPEN Kal TANPEN avaulgEn tou agpa mpo-
OAYWYNAG UE TOV A€pa TOU KALUATILOUEVOU XWPOU Kal ETOL £XOUUE TIOAU TILO
OUVTONA TO ATTOTEAECUA TIOU ETIUOIWKOUE.
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ZxAMa 5-6. Suvnbeic TUMOI OTOUIWV 0POPIG.

(A) TeTpdywvo. (B) KUKAIKO. () ue kauruAa rmrepuyta kateuluvong.

Ta otéula OpoPnG Uropel va Ta Bpoupe OTO eUNOPLO o SLAPOPES LOop-
PEG and TIG oroieg eTIAEYOUUE TN HOPPN Kal TO €i00¢ TIoU TaPLaleL TIEPLO-
00TEPO 0 KABe TepinmTwon KAATIopevou Xwpou. Ot TIAEoV XpnOoLUoTIOoL-
ouUpEeVOL TUTIOL OTOMIWV OPOPNAG TIOU OUVAVTA KAVEIG OTIG EYKATAOTACELG
KAlLATIOMOU eival:

o Ta KUKAIKA OTOLO OPOPNG.
o Ta TeTpaywva rj opboymvia.

o Ta opBoywvia OTOUIO PE KAuMUAa mITepUyla KatewBuvong (Suo,
TPV 1) TEOOAPWV KATEUBUVOEWV).

To UAKO KATAOKEUNG TWV OTOUIWV OpOoPNG, OTIWG KAl TWV OTOUIWV Toi-
XOU, gival TO avodeIWPEVO AAOUNIVIO, TO OTIOIO Urtopeil va BagTeil og dla-
POopaA XpwHATa TIou availoya Kat pe 1o TL araltel n dlakdbounomn Tou XWPou.
EkTOG BERala amd Ta oToUIa 0poPnC arnd AAOUIVIO, KUKAOPOPOUV OTO &-
MMOPLO Kal oTOWUa ard okANPod MAQoTIKO UAIKO PVC i ABS (oxnua 5-7).
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ZxAMa 5-7. 2Téua opopng arnod evioxuuUEVO MAAOTIKO ABS.

Ta otéua 0poPrIC EKTOG Ao TA TAEOVEKTNUATA TIOU avapEpBnKayv ma-
pamavw TapouclalouV Kal HEIOVEKTANATA, UEPIKA TwV OTtoiwy eival:

o KooTiCouv neplocdTEPO AMO TA OTOMIA TOIXOU, AVTIOTOLXWV XAPAKTN-
PLOTIKWV.

o To KOOTOG KATAOKEUNG KAl TOTIOBETNONG TOU SIKTUOU TWV AEPAYW-
YV YA OTOMLIA OPOPNAG, eival HEYOAAUTEPO, AOYW TWV SUCKOAL®V TIOU
ouvavta n avapinon (KPEUAoUa) TwvV aepaywymv armd Tnv opoon
TOU XWPOU Tou KALYatieTal.

e Ta otéua oponG SUCKOAA TIPOCAPUOLOVTAL OE KATOLKIEG 1] AAAOUG
MIKPAG €KTaoNG Xwpoug. H xprion Toug nieplopideTal oe aibouoeqg pe-
YAANG ékTaong.

Ta otéua opoPr|g KaTtaokeualovTal e otabepd 1 pubpIoueva MTEPU-

yia dlaxuong Tou agpd. ‘Ouwg Kal oTI¢ dU0 TIEPITTWOELG KATAOKEUNG, KABE
OTOMLO KOANG KATAOKEUNG anoTeAeital arnd ta akdéAouba eEapthuata:

e Ano mn 8aon (mAaiolo), otnv omnoia oTnNEIfeTal N UTIOAOUTN KATAOKEUN
TOU OTOMiou.

o ATO TO di1appayua (Taurep), TIoU pubuidel TNV TIOCOTNTA TOU SLEPXO-
JEVOU agpa.

e AmMO TN oxdpa 1I60KATAvouRg TOU agpa, ou Kateubuvel ion 1oocotn-
Ta a€pa mpog OAEG TIG KATEUBUVOELG.
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Sutppaya
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ZxAHa 5-8. KukAika otoula opopng ota orola gaivovral ta eEaptnuara
ano ta orola artoteAouvral. A. KUKAIKO OTOULO opo@nc ue Ta eEapTiuata Tou.
B. PuBuion diappdyuatog (Taurep) otouiou.

2V ewkova (A) Tou oxfuatog (5-8). gpaivovtal Ta e§apTHuaTa ano ta o-
roia anoteAeital £éva OTOWULIO OPOPNAG, KUKAIKAG LOPPNAG, EVW OTNnV kdva (B)
TOU BiouU OXNMATOG, PAiveTal n pUBLOT Tou dlapPAyATOg TOU OTOUIOU.

5-5. H emiAoyn Twv oTouiwv opoPne

‘Onwg Kal oTnVv MePInTwon rmAoYNGg TV OTOUIWY Toixou, £TOL Kal yla TNV
ETAOYN TWV OTOUIWV OPOPNG, analtouvtal Karola otolxeia. Ta otowxeia
auTa eivat:

o Hmapoyxn Tou kKApatiopévou agpa oe L/s.
e H Taxoirnta Tou agpa katd v ££0006 Tou and To CTOULO OE M/S.
o H péyiotn akriva didaxuong ce m.

H péyiotn akriva diaxuong evog oTOMIOU OPOPNG €ival KATL AvTioTOL-
XO M€ TO BEANVEKES TWV OTOIWV Tolxou Kal opileTal wg n opifoévTia amoé-
oTaon METAEU TOU KEVTPOU TOU GTOMIOU KAl TOU ONMEIOU TTOU N TaxuTnTa
TOU aépa mEPTel 0TO 6plIo TWV 0,17 £wg 0,25 m/s. H uéylotn aktiva dlaxu-
ONgG €VOG OTOoWioU dev TIPETIEL Va EeTtepVA TIG dlAOTACELG TNG aiBouoag Tou
KAlatiCeTal, ylati dnuoupyel EVOXANTIKEG KATAOTACELG KAl EAATTWON TNG
aioBnong aveong. H erAoyr Twv OTOUiwV OpoPnAG Yivetal and KATAAO-
YOUG KATAOKEUAOTWY 1] dlaypAuuaTa Onwg autd 1ou akoAoubEd:
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ZxAua 5-9. Aidypauua emAoyng oTouiwv opoPng.

NAPAAEIrMA

B

Acg urobéooupe OTL o€ KALMATICOPEVO XWPO Tparelag, anopaciotnke va
TOmoBeTNOOUV OTOMLA 0POPNG. AV aATTO TO KABE CTOULO TIPETIEL VA TIPOCAYO-
vtal 150 L/s, va Bpebei n SLAUETPOG KUKAIKOU OTOUIOU OPOPHG O mm.

[ | ANANTHZH

e AmO TO mivaka (5-1) g napaypdepou (5-3), Bpiokoupue OTL n emTpe-
TIOPEVN TAXUTNTA TOU agpa Tou eEgpxetal arnod ta otéua oe BiBALo-

Bnkeg eivat 5 m/s.

e 3TO OlAypauua Tou oxnuatog (5-9), evrorniCoupe Ta akbAouba oTol-
Xeia:

— Mapoxn = 150 L/s
— Toxumta =5 m/s

o To onueio Toung TwWV YPAUU®WV NG mapoxAg Kal Tng TaxuTnTag divel
TNV Aratoupevn SIAPETPO TOU KUKAIKOU OTOULOU, TIOU OTN TIEPITTWOT)

Mag eival 250 mm.
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5-6. 2TOuIa emIOTPOPIIG KAl OTOMIA PPECKOU aspa

Ta oTOUIa ETIOTPOPNG TomobBeToUvVTAl OTO JIKTUO TWV AEPAYWYWV ETIL-
OTPOPNG. AvappoPouv aépa arod TO KAATI(OMEVO XWPO Kal HECW Tou OL-
KTUOU ETILOTPOPNG, TOV 0dnyouv OTnV avappoPnon TG KAMATIOTIKNG Ho-
vAdag 1) ToV ArtoppirTouv oTo TIEPLBAAAOV.

LA) (B

ZxAua 5-10. (A) kat (B). 2Ztéuia ermotpopng () 2Touio ppeokou agpa, and aAouuivio

Ta oTopla ETOTPOPNG Kataokeuddovtal ard Ta idla UAIKA TIou Kata-
okeuagovTal Kat oL GAAOL TUTIOL OTOUIWY (avodELWUEVO AAOUIVIO 1) TTAQOTL-
KO) KAl KUKAOPOPOUV O EYAAN TIOIKIAIQ OLAOTACEWV KAl XPWUATWV.

Ta oTOMIA ETIIOTPOPNG KAL PPECKOU AEPA KATAOKEUAZOVTAL UE PUBULOTL-
K6 Olappayua (vTaumnep) 1 xwpig dtappayua. H emmAoyn toug yivetal and
KATAAOGYOUG KATAOKEUAOTWV OTAV £XOUUE TOV OYKO TOU O€PA TIOU TIPETIEL
Va ETIOTPEPEL ATO TO CUYKEKPIUEVO OTOWUIO KAl TNV ETUTPETOMEVN TaXUTN-
Ta TOU a€pa OTnV £i00d0 TOU OTOIOU ETIOTPOPNG.
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ZxAMa 5-11. Ztouta ermotpong and nAaotiko ABS ota onoia
UITApXEL Kal QIATPO agpa EMOTPOPNG
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MEPIAHWH - ANAKE®AAAIQZH

Ta €idn Twv OTOUiWV TIOU XPNOLUOTIOOUVTAL OTIG EYKATAOTACELG KE-
VTPIKOU KALMATIONOU gival: Ta oTOMIa TMPOCAYWYRAS, TA OTOMIA E€mI-
OTPOPNAG KAl TA OTOMIA PPECKOU agpd. Ta OoToOUIA TIpocaywyng ola-
KpivovTtal og: OTOMLA TOIXOoU, OTOMIA OPOPNAG, OTOMLA dATrEdOU Kal OE
OTOULA EBIKDV TIPOSLAYPAPDV.

Ta UAIKA KOTAOKEUNG TWV OTOMIWV gival TO AVODELWHUEVO AAOUIVIO T
TO eVIOXUMEVO TMAaOTIKO ABS 1 o PVC.

Ta oTolxeia mou TMPETEL VA €XOUNE YIA TNV ETIAOYN TWV CTOMIWV TOi-
XOU eival n mapoxn aépa, n emTpenduevn TaxutnTa Tou aépa oTo
OTOMLO KAl TO BEANVEKEG. 21N TIEPITITWOT ETUAOYAG TWV OTOUIWY 0pO-
PN, Ba TPEMEL va €XOUNE : TNV TIAPOXN), TNV TaxUTNTA TOU agpa Kat
NV akTiva dlaxuong Tou agpa.

H emitpeméuevn TaxuTnTa OTO XWEO TIOU COUV Kal epyalovTtal oL av-
Bpwriot (1,85 m), dev mpénel va Eemnepvda 1a 0,25 m/s, aAAd kal va
pNV MEPTEL KATW Twv 0,15 m/s.

H emtpemépevn oT1adun BopuBou OTa OTOWLA TIPOCAYWYNG ival Eva
AAAo oTolXElO TIOU TIPEMEL va AngBel umoyn KaTta tnv eTA0OYY evOg
oTouiou mpoocaywyng. H otabun BopuBou oto oTdo eEapTtatal arnod
MV TaxUTnTa Tou e€epXOUEVOU aépa kal ard Tnv mowdTnTa Kata-
OKEUNG TOU OTOUIOU.

Ta oTOula 0pPOPAG, GTAV EXOUV ETIIAEYEL OWOTA, ETILPEPOUV TILO YPT)-
Yopa ToO eMBUUNTS ATOTEAECUA OTO KALATICOMEVO XWPEO artd Ta OTo-
pla Toixou. ‘Ouwg, oL eYKATAOTACELG KALUATIONOU e OTOULA OPOPNG
KOOTICOUV TIEPLOOCOTEPO A0 AVTIOTOLXEG EYKATAOTAOCEIG PE OTOUIA
Toixou. H arnaywyn tou agpa arod Toug KALLATILOPEVOUG XWPOUG Kal
N EMOTPOPNA TOU OTN KAIMATIOTIKY povada Tng eykataoTtaong, Yive-
TaL ard Ta OTOMIA ETIOTPOPNG N ATIAywyng, VA n TIPOCAYwWYT) TOU
QPECKOU agpa ard To TMEPIPBAAAOV YiveTal PE TA OTOUIA PPEOCKOU
(vwriou) agpa.
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9) EPQTHZEIS

10.

11.

12.

13.

[MolL6G 0 OKOTIOG TWV CTOUIWV TIPOCAYWYNG KALLATIOUEVOU AEPQ;

Ti eival oL “vekpeg Cwveg” 0TOUG KALLATICOPEVOUG X(MPOUG KAl TIWG
MITOpOoUV va anopeuxBouy;

[Mold TaxutnTa MPEETEL Va €XEL O KAIMATIONEVOG A€PAg OTO XWPEO
mou ouv Kal epyalovTal avBpwrol;

Mati n TaxumTa ToU KAIMATIOPEVOU agpa Oev TIPEMEL va TIEPTEL
0€ XaunAQ erineda 0To XWPO £PYAoiag TwV avBpwmwy (KATw Twv
0,15 m/s);

Mold €idn otopiwv yvwpilete Kal Told ard auta eival ta mAEov
XPNOLUOTIOOUEVQ;

Ti eival To BeAnvekEg, Ti N MTOON OTA OTOULA TOIXOU Kal ToLoi Ta-
PAYOVTEG UMOPOUV VA TA AUEOUEIWOOUV;

Ti eival n akriva d1dxuong ota OTOULIA OPOPNC Kal artd Toloug Ta-
payovteg e€aptaral;

[Mold oTolxeia amattouvTal yla tTnv €MAOYr evog oTouiou Toixou
KAl TIOLA YA £va OTOWLO OPOPNG;

Ao moloug rmapdyovteg e€aptdatal n otddun BopuBou otnv £€o0do
TOU a€pa arod £va OTOLO;

2e KAaTIlOpEVO XWPEOo Ba ToroBeTnBouv otéula Toixou. Av n a-
ndoTaon TWV OTOUiwV arnd Tov arevavtl Toixo eivat 15m, va Bpe-
Bei To analtoupevo BEANVEKES TWV OTOMIWV.

[Mowd mpérel va eival n SIAUETPOG KUKALKOU OTOMIOU OPOPNAG, OVO-
MaoTIKAG TTapoxng 106 L/s kal TaxutnTtag otnv €€000 ToU OTOUIoU
4 m/s;

Mati Ta otéua Pocaywyng dev TIPETIEL va ToToBeTOoUVTAL KOVTA
0€ OTOULA ETUOTPOPNG KALUATIOTIKAG HovAadag;

Mold awvopeva Ba napatnendouv oTov KALLATICOPEVO XWPO, AV
€va 1 meploodTEPA OTOMLA TIPOCAYWYNG, Yla KATolo AOYo, Pppa-
Youv (A KatapynBouv);
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14.

15.

16.

17.

ErKATASTASEIS KAIMATIZMOY I

2¢ 1old oTolxeia TNG KALLATIOTIKAG £YKATAOTAONG Ba rpénel va e-
MEUBOUPE, av €vag KAATILOEVOS XWPOoG aAAdEeL Xprion Kal aral-
Tel MIkpbTEPN 0TABUN BopuRou;

270 enirnedo gpyaoiag (1,80-2m) KALLATICOUEVOU XDPOU UETPNON-
ke Taxutnta aépa 0,5 m/s. Eival n Taxytnta autr Tou aépa eril-
TPEMTN; AV OXL, LE TIOLOUG TPOTIOUG UITOPOUUE VA TNV EAATTWOOU-
ME;

2& KAWATICOUEVO XWPO, TIOU BLABETEL NON KEVTPLKT BEPUAVON E
AéBnTa CeoTtou vepoU Kal KAAOIKA BEPUAVTIKA OWUATA, Artopaoi-
Cetal va TomobetnBei eykataotaon BeplvoU KAlpatiopou (pdvo
WUEn). Mou Ba TorobeTouoATE TOUG AEPAYWYOUG TIPOCAYWYNG;
Mo eidog oTouiwv Ba ermAg&yate yU auth Tnv €ykatdoton Kat
ylaTi;

2& KAMATICOUEVO XWPO, N TIPOCAYWYN TOoU KALLATI(OPEVOU agpa
yivetal pe emitolxa oTOMIA, TwV OTIolWY Ta TITEPUYLA KATeuBuvong
exouv pubulotel otig 0°. Katd Tov €AgyX0o TnG £YKATATAONG Yla
EAAeWN “aveong”, mMapatnEnRinke OTL 0 AEPAG TIPOCAYWYNAG KTU-
ndeL otov anevavtl Toixo. Eival To gawvopevo anodektd; Av oxl,
TG uropei va dlopbweei;
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TO AIKTYO
TON ZOAHNQZXEQN

HXZ WY=HZ

TA TOY AIKTYOY
H EZIZOPPOITHIH TQN IMIEXEQN TOY AIKTYOY

H EINIAOIH TON ZOAHNQN TOY NEPOY

H TAXYTHTEZ ZTO AIKTYO TOY NEPOY

O YINOAOIIZMOZ THZX MNTQZIHZ MNIEZHZ
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e(\\b\QKOMENOl =TOXO!\

Na ermA&youv ol JabnTéQ TIG KATAAANAEG CWANVWOOELS YA TA CUOTH-
HOTA KALLATIONOU TIOU XPENOLUOTIOOUV G HECO PETAPOPAG TO YUKTL-
KO uypo.

Na uroAoyi¢ouv TIG ArAITOUUEVEG TIAPOXEG VEPOU KAl TIG OLATOMEG
TV CWANVWOEWV O €va oUoTnUa TIOU Xpnoldoriolel To vepod 1) dld-

Aupa vepou Kal alBUALKNG 1] TIPOTIUAIKAG YAUKOANG.

Na pdbouv nwg dlapopPpwveTal TO OIKTUO TWV CWANVWOEWV OE €va
ouoTnua KALUATIoOHOU.

Na pdbouv Tt gival To e€looppornueEVo SIKTUO Kal TIwG AUTO ETILTUY-
xavetal.

Na yvwpioouv Ta unxaviuata rmou XPnoLLorolouvTal 0Ta dikTud Twv
OCWANVOOEWV TWV EYKATAOTACEWV KALLATIONOU.

levIKa yia 10 JiKTUO TWV OCWANVWOEWV

H Qu&n 1 n 6€ppavon, ya va petapepbei arnd 1o onueio mapaywyng mng
MEXPL TIG KALMATIOTIKEG HOVAdEG amalTel KAMolo Péco PeTapopds. AuTd
Jriopei va eival:

AreuBeiag 10 YUKTIKO UypO TIOU ATIOCTEAAETAL QMO TOV CUMTILECTA
OTIG KAIMATIOTIKEG HOVADEG. 2TNV TEPITTWON AUTH AEPE OTL OL KALUATL-
OTIKEG povadeg (KM) eival dpeong ektovwong kat cupBoAi¢ovtal pe
To DX (aroé tov avtiotolxo AyyAikéd 6po Direct Expansion).

To vepod, To oroio YPUXETAL O €va CUYKPOTNUA TIApAYwYnG Kpuou
VEPOU KAl OTN OUvEXeLa arnooTEAAETAL OTIG KM.
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H rpwtn péBodog, Tng areubeiag ekTévwong Tou YUKTIKOU uypou Péoa
oTi¢ KM, eival katdAAnAn yvla UikpoU Kal Jeoaiou PeyEBOUG £yKATAOTA-
O€lG, TIOU XPNOLUOTIOOUV UIKPG OXETIKA aplopud KM. Xpnolporoouvtat 6-
MWG Kal og ueyaAa Ktipla, Ta oroia eival xwpliopéva oe (wveg Kal n Kabe
Cwvn €xel To dIKO TNG aveEApTNTO CUCTNUA KALLATIOUOU.

H peBodog e TIG CWANVWOoELS vePOU eival TIEPIOCOTEPO EUEAIKTN OTO
oXedlaoud, OTIQ EMEKTACELG TNG KAL OTOV TPOTO AELTOUPYIAG TNG EVW UTTO-
pel €va peydho Ktiplo va kAlpatifetal and €va Kat Hovadilkd YPUKTIKO ou-
YKPOTNUA. H HeEAETN OUWG KAl N ETITUXIO OTNV KATACKEUT Kal Aeltoupyia e-
vOG OUCTNUATOG UE VEPO eival apKeTA o SUCKOAN Kal arattei copapr) &-
urepia.

AvTiBeTa, n UEAETN €VOG OUCTAMATOG UE CWANVWOELS PUKTIKOU uypou
gival oAU 1o amAn kat oe peydAo Babud turoromnpévn. Emiong undpxet
Kal TEXVIKA UTIOOTNPIEN ard TIC eTalpeieq ou OLABETOUV TETOLA CUCTHUA-
Tq.

Aev Ba emnekTaboupe otn cUYKPLON Twv OUO CUCTNUATWY N ortoia eival
TIOAU QUOKOAN Kal UTtpXouV TIOAAEG SLapopeTIKEG andyelg. MNMeploplldua-
OTE HOVO OTO va ToUEe OTL KAl Ta dUOo ival MOAU KAAG CUCTAUATA KALUATL-
OMoU Kat artodidouv dplota. MpoUndbeon OUWG Yia va AELTOUPYTNOOUV Kal
va arnod®oouyv, gival va HeAeTNBoUV Kal KATAOKEUAOTOUV OwoTA. AAIWG,
OTIOLOONATIOTE CUCTNA KAL AV EPAPUOOCTEL Ba aroTuXeEL.

6-2. O1 TUmOI TWV OWANVWV YUKTIKOU UYPOU

Ol OVOMAOTIKEG OLAUETPOL TWV XAAKOCWANVWY TOU WUKTIKOU UYpoU, KATA
Kavova avagpEPovTal o€ (VToeG. 2NV ayopd 6uwg, TiBavov Adyw Tng TAong
TIOU UTIAPXEL OTNV €QAPUOYT) TOU CUoThHaTtog S, €xouv apxioel va xpnot-
MOTTIOlOUVTAL KAl Ol QVTIOTOLXEG OVOUAOoIEG TOUG o€ mm. 2Tov Tiivaka (6-1)
BA€Moupe TIG dlAOTACELG TOUG, TIG OVOUAOIEG, KAl TA avTioTola Taxn (LOvo
TIC OVOUAOTIKEG SLAPETPOUG TWV CWANVWV Xpeladetal va BupdoaoTe).
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Mivakag (6-1): O1 TuToTroINMEVEG B1A0TACEIG XAAKOGWARVWY
TTOU XPNOCIMOTIOIOUVTAl 6TA CUCGTAHATA KAIMATICHOU

Ovouaocia Ovouaocia EEwTepikn Mayxog Ynapxei o€

o€ ivToeg o€ mm SIAMETPOG OE | TOIXWHATOG
mm

1/4 6,4 6,35 0,76 PoAoug 50 m

5/16 7.9 7,94 0,81 PéAoug 50 m

3/8 9,5 9,52 0,81 PoAoug 50 m

0,76 4UETPA UAKN

1/2 12,7 12,7 0,81 PoéAoug 50 m

0,89 4ueTpa PNKN

5/8 15,9 15,87 0,89 PoAoug 15 m

1,01 4peTpa Ynkn

3/4 19,1 19,05 0,89 PoAoug 15 m

1,07 4peTpa YUNKn

7/8 22,2 22,23 1,14 PoéAoug 15 m

4ueTPA UAKN

1/g 28,6 28,58 1,27 4UETPA UNKN

13/4 34,9 34,93 1,40 4ETPA UAKN

15/ 41,2 41,28 1,52 4ueTPA UAKN

21/g 54 53,98 1,78 4UETPA UNKN

6-3. To JiKTUO TWV CWANVWOEWV TOU YUKTIKOU UYpOU

2TOV KALMATIONO, EKTETAMEVA OIKTUA UE CWANVWOELG PUKTIKOU UYpoU KaTa-
okeualovTtal HOVo OTav TIPOKELTAL va €yKATAoTABoUV Ta CUCTAUATA UETA-
BANTNAG Tapoxng WUKTIKoU uypou (Variable Refrigerant Volume), mou yia
ouvTtopia ovopdlovtal cuotiuata VRV. Ta cucthuaTta autd avikouv O0To
XWPO TwV TeAeuTaiwv eEeAiewv TG TEXVOAOYIAG TOU KALLATIOMOU. MNept-
Aaupavouv éva Keviplkd WUKTIKO CUYKPOTNUA, OTwg autd Tou ¢aivetal
01O OxNMa (6-1), To oroio, 6MwG A€l KAl To OGvoua Tou, €xel Tn duvaTtotn-
Ta va rapéxel petaBaAiodpevn rmoootnta otig KM ol oroieg ival 6Aeg DX.
2UVABWG TO KEVTPLIKO WUKTIKO OUYKPOTNUA ovoualetal eEwTepIKR povada
KAl Ol KALMATIOTIKEG povadeg DX ovoudlovtal E0WTEPIKEG MOVADEG.
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ZxAMa 6-1: E&wtepikn uovada ocuotruarog VRV katdAAnAn yia uéxpt
8 E0WTEPIKEG KAILQTIOTIKEG UOVABEG

e éva eKTETAUEVO OikTUO KM Aueong eKTOVWONG, TO MEYAAUTEPO TIPO-
BAnua eivalr nwg Ba AVTILETWIIIOTOUV Ol CUVEXWG METABAAAOPEVEG ava-
YKEG 0€ PUEN KAl KATA CUVETIELA KAl O€ TIAPOXT] WUKTIKOU UYPOoU. SUYKEKPL-
péva, Karolol propei va €xouv TG KM Toug KAELOTEG, AANOL OE AslToupyia
AAAG 0N WIKPEY TaXUTNTa, AAAOL OTN HEYAAN TaxUTNTA K.0.K. Ta YUKTIKA U-
YP@ dev €xouv Tnv eueAl&ia Tou vepoU Kal n dlepxXOueVN TIAPOXT Toug Ba
TPETEL va gival avaAoyn TwV TIPAYUATIKOV AvAyK®OV O PopTio, TIoU ouve-
XWG, KATA TN dldpKela TG NUEPAG dLAPOPOTIOLOUVTAL.

To ouotnua VRV erAlel akplB®g autod 1o TPpORANUa, Le tn duvatotnta
TOU YUKTIKOU CUYKPOTNATOG VA TPOPOOOTEL TO SIKTUO TWV CWANVWOOEWYV
ME HETABAAAOUEVN TIAPOXT WUKTIKOU uypoU. O TPOTOG KATAOKEUNG TOU Ol-
KTUOU TWV CWANVOOEWV £vOg ouotnuatog VRV, molkiAel avaloya pe tov
pounBeuTr) Tou e€omAlopou. O Kavovag TIou akoAouBoupe eival:

‘Otav €xoupe va JLAUOPPUOOUNE OIKTUO OCWANVWOEWV PE YUKTIKO
UYPO Yl KAWATIOTIKEG Hovadeg DX, akoAouBouue auotnpea TIg Te-
XVIKEG 00NYIEC TNG KATAOKEUAOTPLAG ETALPEIAG TOU CUCTNUATOG.
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ZXAMa 6-2: EEwTepikeG Lovadeg ouotnuarog VRV kataAAnAeg yia uexpt
(A) 8 eOWTEPIKEG KAQTIOTIKEG Uovades (B) yia uexpt 16 () yia ugxpt 30

21N OUVEXELQ, YIa TNV KOAUTEPN KATAvVONOT TOU TPOTIOU JLAUOPpWOoNng
TwV CwANVwoeswy, Ba avarttu&oupe dUO pIkpa cuothuata VRV, rpoepxo-
peva arod SUO JIAPOPETIKES ETALPEIEG KAl CUYKEKPLIUEVA AUTA TWV OToiwV
oL eEWTEPIKEG HOoVADdEG Paivovtal ota oxnuata (6-1) kat (6-2). O Adyoq
mou Tapouctaloupe dU0 dlAPOPETIKA CUOTAUATA eival yla va yivouv avTl-
ANTTEG oL OLaPopPEG AAAA Kal oL OpoLdTNTEG TIOU UTIAPYXOoUV PeTa&u duo dla-
POPETIKWV KATAOKEUAOTWV cuoTnuatwy VRV.
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(a) To dikTuo Tng eEWTEPIKAG povadag Tou oxAuarog (6-1)

Tn oxnuatikn dlata&n Twv CWANVLoewWV autou Tou cucthuatog VRV,
BAEmoupe oTo oxNua (6-3). 2T0 SIKTUO TOU OXNUATOS (6-3), 0 KABE KAGDOGQ
OlABETEL €vav KEVTPIKO dlavopEQq, UECA OTOV OTol0 BPIOKETAL CUYKEVTPW-
MEVOCS 6A0G 0 armaltoUuevog eEOTALIONOG, CUMUTEPIAAUBAVOEVOU KAl TOU N)-
AEKTPOAOYIKOU.

Mevébn solnvay

KENTAED AIKTYD AEYTEPEYON
T cippion 11/E™ AIKTY O ) 07 12718 24528 36/48/60
T wypot 58" rp.u'|||'q111-pi_'||| = | Mpopuanh mephow 38 112 5/8 34

fpaupy et U | Tpopywpow 14 1784 104 38
>
Nl

KA AAT B ATKTYD

LTBIELOTE : AT ST
Y QRAYTELRT 7] EYKOTOeTROT =
EAOmay S, ST OOy KA ]

ZxAMa 6-3: To OikTuO TwV CwAnvwoewv TG eEwT. povadag Tou oxnuarog (6-1)

To dlavopéa tov BAETouNE 0To oxAua (6-4). H kdBe eEwTepikn povada
TOU oXNuatogq (6-1) propei va cuvoebel pue pexpL 2 Tétoloug davopeiq. E-
Meldn 10 oUoTNUA €xel OAO TOV AmaAITOUPEVO EEOTIAIOUO EAEYXOU TNG PONG
TOU YUKTIKOU UYPOU CUYKEVTPWEVO LECA OTOV KEVTPLKO dlAVOUEQ, UTTOPEL
0 €EOMAIOUOG AUTOG va EAEYXETAL OUVOALKA amd €va Kal Jovadlkd onueio
Kal va ouvtnpeital eUKoAa. Xpelddetal 0w TIOAAT TIPOCOXT OTNV ETAOYT
NG B€ong 1ou Ba Tov BAAOUE, YIa va unv arattnéei oAU UeyAAo CUVOAL-
KO UAKOG OWANVWOEWY, eMELdN) and Tov KABe dlavouea eKKvouv aveEdp-
TNTEGQ CWANVWOELG TIPOG TNV kABe KM. Mpémel dnAadn va eival Katd 10 du-
vaTtév MANCLECTEPA OTIC ECWTEPLIKESG LOVADEG KAl OE TETOLA BEON WOTE va
€AAXLOTOTIOLEITAL TO UAKOG TWV CWANVWOEWYV TIOU Ba araltneouv.
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ZxAua 6-4: O KevTPIKOG dlavouUEQS TOU YUKTIKOU UYPOU TOU Unxaviuatog
TOU oxnuarog (6-1)

H dlapoppwon Twv cwAnvmoewy eival TIOAU arAf Kat dev £Xouv Tapa
va akoAouBnBouv oL odnyieg Tou TPOUNBeUTH TOU cuoTAUATOG. Na mapa-
delyua, oto oxnua (6-3), BAEMoupe €vav Tivaka WPe TIG OLaPETPOUS TWV
XOAKOOWANVWV TIOU Ba TIPETIEL va XpnoluorioinBouy. ‘Onwg pag e&nyei 1o
oxXnua, ard v KeVTPLKY povada 1ou BpiokeTal oTnv apxn Tou SikTuou, Ba
EXOUUE OWANVEQ 11/8" aepiou kat 5/8°° uypou. Meta tn SlakAGdwon Kalt
MEXPL TOUG dUO KEVTPLKOUG Blavoeig Ba €xoupe ypauun agpiou 3/4° Kkat
YPAUUA uypou 1/2°". Ot avaxwproelg and 1o dlavouéa mpog Tig KM e€ap-
TWVTAL Ao TO PEYEBOG TNG kKABe povadag. MN.x., énwg BAénouue oTtov Tii-
vaKa Tou oxnuatog (6-3), 6tav pia povdada eival Tou turou 12 1) 18 (ovo-
Maoieq TOU KATAOKEUAOTH) TOU CUCTNATOG), Ba Tn cuvdEooupe OTO dlavo-
MEQ UE YPAUMT agpiou 1/2°" Kal Ypauun uypou 1/4°".

Anoé 1o oxfua (6-5) maipvoupue pia W€a ya v TOWKIAIQ TTou propei va
£€XelL 0 eEOMAIOUOG 0 oroiog uropei va cuvdeBel. ZUyKeKpLUEVa, dlakpivou-
pe pia povada Tumou Kao€Tag (Movada KATAAAnAn oxedlaopévn yla va
npooapuéletal oe PeudopoPeg), Uia KovooAa darnedou, Pia KovooAa Toi-
XOU Kal Hia NUKEVTPLKA KALLMATIOTIKN povada (Tou armokaAeital miong ka-
vaAdatn KM).
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ZXAMa 6-5: Meplkég amd ta nMAEov ouvnBIOUEVEG ECWTEPIKES LOVADESG

[l -3 ﬁ i [ - -

oy -

oy

1ou ouvdgovTal 0To OIKTUO TWV OWANVWOEWV VoG ouotnuatog VRV.

Mépav Twv SIAPETPWV TWV OCWANVOOEWV, €va OIKTUO PE WUKTIKO uypo
EXEL TIEPLOPLOUOUG KAl OTA ETUTPETIOUEVA UKD TWV CWANVAOOEWV Tou. Kal
MAaAL edw dev eipaote aponbnTol, aPoU Ol KATAOKEUAOTEG PaG OLaBETOUV
TANPELG 00NYieg, OTIWG PAETOUNE OTO XA (6-6).

Mo Mijsog %a

Mo pring wiabeu 10y Meruoma pijkog 3, Mo gifpcos whaBoudty,
‘r, Bl g
C Menom | Méomo
IR “.II__|J.|1'|:|-:uc,_ 15
K&}E’F!f%-l AEYTEFEYOMN T

1
EasalkO
AIKTY D

ZxAua 6-6: Meyiora unkn Twv owAnvwoswyv oTo ouoTtnua g €. povadag
TOoU oxnuarog (6-1)

(8) To dikTUO TNG EEWTEPIKAG Povadag Tou oxnuaTog (6-2)

AvaAoyeg odnyieg undpxouv Kat ya tnv gykataoctaon cucthuarog VRV,
pe eEwTeEPLK povada ornwg n (B) Tou oxAuaTog (6-2). H KATAOKEUAOTIK
OLaPOPPWOT VOG TETOLOU JIKTUOU (aiveTal 0To oxnua (6-7). Ot dlapopég
OTOV TPOTIO KATAOKEUNG AAAA Kal OTn PLAOCOPIa TWV CWANVAOOEWV Kal
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OUVOECEWV eival pavePEG, OTWG UMOPOUE va BLATIIOTWOOUE CUYKPIVO-
vTaG Ta dUo0 cuoTAuarta, dnAadr Ta oxnuata (6-3) kat (6-7).

ZxAua 6-7: To JIKTUO TWV OWANVWOEWV TOU UnNXavnuarog Tou oxnuarog (6-2B)

2710 oxnua (6-7), ya Tiq dIaKAAdSMOELG TOU PUKTIKOU UYPOU XPTOLUOTIOL-
ouvTal ol dlavoE(g Tou PpaivovTal oTo oxnua (6-8). Autol eival eldika e-
EapThuaTa eMUEANUEVNG KATACKEUNG TIOU TO €va eival SlakAadwThpag
(joint) kat To GAAO oUAAEKTNG (header). Ta cuoTthuata autd, cuvdualoueva
HE TIG KATAAANAEG eKTOVWTIKEG BaABideg, eEaocpaAifouv Tnv owoTh dlavo-
Ml TOU YUKTIKOU uypou. Ta onueia eAéyxou autou Tou cuoThuatog PBpi-
okovTal og dlAapopa onueia Tou KTpiou, aAAd o TPOoTog dlapdpPpwong Tou
Oev anattei 1dlaitepa HEYAAO UNKOG CWANVIOOEWV.

-,

(A)

(5}

SRR |

ZxAMa 6-8: Or diavoueic Tou WUKTIKOU UypoU OTo cuoTtnua tng €. uovadag tou

oxnuarog (6-2) (A) AtakAadwtnpag (B) SUAAEKTNG
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duokd uttdpxel Kal 0’ auTto To cUOTNUA TO TIPORANUA va Unv urtepBou-
LE TA UEYLOTA ETUTPETIOMEVA UK, TA OTIola TA BAETIOUNE OTO OXNUa (6-9).

* H péylotn dlagopd
METAEU TNG €EWT.
povadag Kat g
apxng Tou MPWToU
kAadou eivat 40 m.

ZxAMa 6-9: Mcyiora unkn Twv cwAnvwoewv oTo ouoTnua
™e €€. povadag Tou oxnuarog (6-2)

H ermAoyn 1600 TWV CWANVOOEWY 600 KAl TWV OlAVOUEWY TOU YUKTL-
KOU uypoU YiveTal UEe TOV UTIOAOYIOMO €VOG CUVTEAECTH TIOU OvOuAleTal
deikTng POpPTIONG (capacity index) Tou cwAARva. O cuvteAEOTAG UTIOAOYICE-
Tal Bacel Tivakwy mou didovTal arod TNV KATaoKeuaoTpla etapeia. MNa na-
padelyua ag erAEEoUE TOUG CWAARVEG YA TO SIKTUO TOoUu oXNuatog (6-10).

A

B
r\l_l H4
5
1] [2] [3] [2] [5] [6] [7]

ZxAMa 6-10: JuvdeouoAoyia Tou napadeiyuatog UMoAoyiouou
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Ag uroBéooupe 6TL OTIG BEoeLg amo 1 péxpl 6, TOTOBETNHONKAV UNxavn-

MaTA TIOU TO KaBEva €xel OeikTn POPTIONG 25 Kal OTI¢ BEoelg 7 Kal 8, unxa-
vipata pe deiktn ¢opTiong 40. O TpounBeuTHG TOU CUCTAMATOG, YIA TIG &-
TIAOYEG TWV CWAAVWYV Kal TwV SlavouEwy divel ToV TIApakdTw mivaka (6-2):

Mivakag (6-2): AlacTacioA6ynon cwWARVWV Kal 31aVOHEWV
OTO oUoTnHa TNG £&. yovadag Tou oxAuarog (6-2)

OAIk6g Fpauun Fpappn AlakAadwon ZUAAEKTNG
deikTng avappépnong | uypou (mm) (Tumog) (TOmog)
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

Onoéte eUKOAA KATAAAYOUWE OTIC EMIAOYEQ TIOU (paivovTal OTOV Tapa-
Katw rivaka (6-3):

MNivakag (6-3): Mey£0n cwAnvwv kai diavopéwv Tou oxediou (6-10)

TuRua AegikTng Fpapun Fpapun | AlakAd- | ZUAAEKTNG
SIKTUOU ®o6pTIoNg | avappépnong uypou dwon (Tomog)
(mm) (mm) (Tumog)
A1,A2,A3, 25 12,7 6,4
NA4,A5,\6
r7,rs 40 12,7 6,4
A 6x25=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 BaCIKG CUPMEPACUA TIOU TIPOKUTITEL AMO T OUVTOMN AvArTUEn Tou
Kavape eival 6,TL To SIKTUO TwV CWANVOoEWV WUKTIKOU UypouU gival arnAd oe
OTL TOUAGXLIOTOV aPopd TOV KABOPIOUO TWV SlAOTACEWY TWV CWANVWY. A-
®ou pwTta ermAeEouue to cuotnua VRV mou tapldlel OTIC amnaltrnoelg Jag,
{nTAuE TIG TEXVIKEG 0OnYiEQ TOU CUCTAMATOG KAl EVOEXOUEVWG KAl TN TEXVL
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KR UTtooTNPLEN ard TO TIPOCWTIKO TOU TIPOUNBEUTH, TIPOKELLEVOU VA KAVOUUE
TO OWOTO OXEOLA0UO TOU OIKTUOU KAl TOV UTIOAOYIOHUO TWV CWANVWOEWV.

6-4. H ugBodog uetaBoAng TnG mMapoxn§ ToU YUKTIKOU UypouU

Baoilkad auté mou xpnotdoroleital eival o pnxaviopds HETATPOTIAG CUXVO-
mTtag (frequency inverter) iy inverter 6mwg cuvnBietal va A&yetal akoun
Kal otnv €AANVIKA TEXVIKY opoAoyia. Me 1o ouoTtnua autd emnepBaivoupe
OTn ouxvOoTNTA TOU €VOAAQOCCOUEVOU NAEKTPIKOU peupatog. MetaBaAAlo-
VTAg TN ouxvotnTa PETABAAAOVTAL KAl Ol OTPOPES EVOG NAEKTPOKLVNTHPA.
Meiwon g ouxvoTNTag €XEL WG OUVETELD TNV Melwon Tng mapoxng tou
WUKTLIKOU UYypoU (Gpa Kat TNG YUKTIKNG LoXUOG) Kal au&non Twv OTPoPwY, N
oroia ouvendyetat avénon tTng TMapoxXnG Tou YUKTIKOU uypou. Ta onueia
E Ta OTI0ia UTTOPOUE VA ETEPPOUNE E AUTOV TOV TPOTIO, eival Ta €ENG:

o O oupreoTng Tou YUKTIKOU Uypou

o O avelloTAPAG TOU CUUTTUKVWTA

Ektég amd 1a wg avw, urndpyxouv akoun duo onueia e Ta oroia uro-
poUlE va pubuiooupe TNV TIAPEXOUEVT WUKTIKA LOXU:

e Me TNV aAAayr) TG pUBULONG TNG EKTOVWTIKAG BaABidag

e Me Tn Aeltoupyia cuothuatog by pass, OMouU HEPOG TOU YUKTIKOU U-
YPoU Tinyaivel oTov eEATULOTY KAl UEPOG ETIOTPEPEL OTO dOXEIO OU-
YKEVTPWONG TOU WUKTIKOU UypoU. Autd Ba Aeltoupynoel agpou €Xouv
Aeltoupynoel OAa ta AAAa kat dev urdpxouv TIAEoV TIEpIBPLA YA AA-
Aeg pubuioelg.

MOAIG TO cuotnua eAéyyxou avTtiAngBei aAAayn ¢opTiou (T.X. ME TNV
augnon 1 TN deiwon Tng IMTwong mieong Tou YUKTIKOU uypou), ereppaivel,
Bdoel Tou KATAAANAOU QUTONATIOUOU, OTA ONUEIQ TIOU EXEL TIPOYPAUUATL-
otel va emepPel kat KAvel TIG KATAAANAEQ dlopBwoElg.

Eva ocuotnua VRV propei va evOwUATOVEL LEPOG TWV TIAPATIAV® 1) a-
KON Kal 6Aa Ta rapandvw onueia yia In pubuion tTng NMapoxnS Tou YPUKTL-
KOU UypoU, £TCL WOTE va UMopEei va AEITOUPYEL Kat pia Hdvo UIKPH ECWTEPL-
KA povada. M.x. To cuoTNUa Tou oXNUaTog (3-2N), OVOUAOTIKNG WUKTIKAG -
oxuog 44 kW uropei va Asttoupyei kat e 2,2 kW QukTtikd ¢poptio, dnAadn
MOALG 0TO 5% TOU OVOUAOTIKOU TOU (pOPTiOU.
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6-5. lNapadciyuara SIKTUWV OwANVWOeWY YUKTIKOU UypouU

‘Onwg einmape ota cuotnuata VRV undpyxouv dlapopEg arnd KATAOKEUAOTN
0€ KATAOKEUAOTH. ' auTo, Ba meploploToupe HOVO OTO va dWOOUUE UEPL-
KEQ JlaTAEELG, TIQ oTToieg Ba TPETIEL va TIG LEAETHOETE Kal va TI§ oulntnoe-
TE OTNV TAEN, UTTO LOPPT) AOKNOEWV.

ZxAua 6-11: ArtAo diktuo, epapuoyn tou cuotnuarog VRV ue tnv eEwteplkn
yovada tou oxnuarog (6-1)

21a oxnuata (6-11) kat (6-12), BAEmoupe dlatd&elg Tou SIKTUOU TWV Ow-
ANVOOEWV TIOU XPNOLUOTIolEl TNV €EWTEPIKN povVAda TOU OXNUATOg (6-1).
MpooeETe 6TL 0TO OXNUA (6-12) €xoupe TOAAG TETOlA cucThuaTa. To di-
KTUO auTto ovopadetal armokevipwuévo (decentralized). Emiong, mpooégte
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OTL, OTOUG evOLAUEOOUG 0pOYPOUG, TA CUCTHUATA £XOuV ToToBeTNnBel uEoca
0€ €va KAELOTO OWMATIO (UNXAVOOTAOCLO) KAl N £l0AYWYT TOU Aépa OTOUG
QVEMLOTNPEG TWV CUUTIUKVWTOV YIVETAL HECW AEPAYWYDV.

ZxAMa 6-12: MepimAoko arnokevTpwWUEVO SIKTUO, EPAPLOYN TOU CUCTHUATOG
VRV ue v eéwtepikn povada tou oxnuarog (6-1)
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AvTiotolxa, ota oxnuata (6-13) kau (6-14), didovtar ot datd&elg di-
KTUWV CWANVOOEWV TOU PUKTIKOU Uypou, ol oroieg BaciCovtal oto cuoTn-
pa VRV 1ng eEwTepIkng povadag mou paivetal oTto oxnua (6-2).

ZxAMa 6-13: ArAo diktuo, epapuoyn Tou ouotnuarog VRV
ue v e€wteptkn povada Tou oxnuarog (6-2B)

210 oxnua (6-13) BAEmoupe €va ouotnua pe pia povo eEWTePLKA Hova-
0Q, CUVOEDENUEVN LE 8 EOWTEPIKEG EVW OTO OXAUA (6-14) BAEMOUNE Mia e-
EEAEN Tou ev AOYW ouoTNUATOG TIou TPopodoTel 30 MEPITOU EOWTEPIKEG
povAadeg.

Ta oxnuata (6-11) kat (6-13) eival WBlaitepa KATAAANAQ Yl €QAPUOYT
AOKNOEWV OlA0TACIOAOYNONG TWV CwANvwoewv. Mropeite va unobéoete
KArola YEYEDN yla Ta pnxavnuata kat Bacel autwv va dLapopPpuOETE TO
OiKTUO.
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ZxAMa 6-14: MNepimAoko arnokeVTPWUEVO SIKTUO, EPAPLOYN TOU CUCTHMATOG
VRV ue v ewtepikn povada Tou oxnuatog (2x.6-2I7), katdAAnAn yia péxpt
30 eowTePIKESG UOVADEG.

6-6. To OiKTUO TWV OWANVWOEWY TOU VEPOU

OL TiepLO0OTEPEG KALUATIOTIKEG EYKATAOTAOELG XPNOLUOTIOIOUV TO vEPO Yia
™m JeTagpopd NG napayouevng YUuEng r1 6€puavong, arnod to onueio napa-
YWYNG TOuG LEXPL TIG KM.

H HeAETN OUwWG eVOG SIKTUOU CWANVAOCEWV VEPOU deV eival amAr onwg
gival n HEAETN TOU SIKTUOU TWV CWANVWOEWV TOU PUKTIKOU uypou. ' auTtd
Kal ol JEAETEG Pe JIKTUua veEPOU EKMOVOUVTAL KATA KAvOva arod EUTELPOUG
pnxavikoug. Ot Adyol eival ol €ENG:
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(@) To emimedo dUOKOAIOG TNG LEAETNG

o Ol eQIKTEG AUOELG O €va SIKTUO WUKTIKOU UypoU gival TIOAU TepLopL-
OMEVEG KAl TUTTOTIOINUEVEG.

e 2T0 OIKTUO VEPOU OL TEXVIKEG AUCELG gival aTEAEIWTES KAl WG €K TOU-
Tou dev UropoUuv va Turoroindouv.

(B) H texvikn BonBela Tou propei va €xeL 0 LEAETNTNG

o H etalpeia mou europevetal 1o cuotnua VRV, napéxel ARpn uro-
OTHPLEN oToV MEAATN TNG, O€ ONUEIO TIOU UMopel AKOUN va TOU EKTTO-
VINOEL TNV TIARPN LEAETN.

e O HeAETNTNG TIOU eKTOVE( pia PEAETN He vepd, eival POVOG TOU, ATO-
KAELOTIKA UTIEUBUVOG Kal oXe0OV aBontntog.

EKTOG and ta naparmavw HUEIOVEKTNUATA, TO OUCTNUA TOU VEPOU EXEL
KAl TIOAAG TIAEOVEKTNATA. TETOlA T1.X. €ival n YeyaAn eueAl&ia Twv OwAn-
VOOEWV VEPOU 1 ortoia ETITPETIEL va d0BOUV OL TIAEOV KATAAANAEG TEXVIKEQ
AUoelg kKaBwg Kat 1 TAHPNG oxeddv aroucia MePLOPIOPYOV OTA PRKN TWV
KAAdwv. Emniong, oe €va diKTuo vepoU, n TuxXOVv dlappor], avixveueTal TIOAU
EUKOAOTEPAQ.

6-7. Ta €idn Twv cwARVWY MoU XpNOoILOITOIoUVTAl UE TO VEPO

Ot CwANVEG TIOU XPNOLUOTIOOUVTAL e TO VEPO paivovTal oTov Tiivaka (6-
4). Baowka gival duo eldwv:

o Ol XaAKOOWARVEG

o Ol XaAuBd0OWARVEG TIOU ATTOKAAOUVTAL £TIIONG CWARVEG HAUPOl XW-
pig pan. AUTEQ TTIOU XpPnOolUoTioloUvTal OTO OIKTUO TV CWANVOOEWYV
eivatl oL Bapewg TUTIOU KAl Ol NUIBAPEWS (LECOU) TUTIOU.

(o
297 NMAPATHPHZH

H ovouaoTikr) SlAueTpog oToug XaAUBOOOWANVEG eV €XEL KaWia amoAu-
TWG OXEON Pe TNV Tpaypatikr. Mpoékeital amAd yia gia ovopacia. .x. o
owAnvag 17277, 1 ®15, éxel e€wtepkn dlauetpo 21,3 mm. H eowTePLKN
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OLAUETPOG, av 0 CWANVAG eival Bapéwg Turou eival 14,8 mm 1 av eivat nui-
Bapewg eival 16 mm.

21n ouvéxela tou PBiIBAiou, Ba XpNOLUOTIOIOUE YIA TOUG XAAUBSOOWAT-
VEG TNV ovouacia o€ ivroeg, emeldr) €XEL ETIKPATACEL TIANPWSG OTNV ayopd.
AuTO dev pag onuoupyel MPOPBANUa eneldn, ONwg eimaue, PoOKelTal anid
yla €va ovoua Tou OeV JAG UTTIOONAWVEL TIMOTE OXETIKA UE TIG OLACTACELG
Kal oUTE CUUMPETEXEL O€ KATIOLOV UTIOAOYLOMO. Tnv ovopacia Toug oe mm e-
AGxLoTOL TNV YVWPICouV.

Mivakag (6-4): AlacTaceig CWARVWV vEPOU TTOU XpNoidomoloUvTal
OTOV KAINATIONO

XaAuBdoowAnveg | cwARVEG Halpol Xwpig papn XaAkoowAnveg
OvopaoTikn | OvopaoTikh| Mpaypatiki| EcwTtepikn | Eowtepikn | Ovopacia | EcwTepikn
SiaueTpog | diapeTpog | eEwTepikn | SiAPeTpog | BIANETPOG S1apeTPOg
I-P SI SiapeTpog | Bapéwg HEoOU
TUTIOU TUTTOU
12" 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" 32 42,4 34,3 35,9 28x 1,5 25
11," 40 48,3 40,2 41,8 35x 1,5 32
2" 50 60,3 51,3 53 42x 15 39
21" 65 76,1 67,1 68,8 54 x2 50
3" 80 88,9 79,2 80,8 64 x2 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 TaxurnTta Tou vePOU HEOA OTOUG OWARVEG

Tnv péylotn taxumnta V,, Tou vepou YECA OTOUG OWANVEG TNV ETMAEYOUUE
ouvhBwg £T0L WOTE va pnv urepfaivel 1o 1,5 m/s oToug EMUEPOUG KAASOUG
N Ta 2,5 m/s 0Toug KEVTPIKOUG KAAdoug. ‘OTav 1o peuoTod eival Eva Puxpd
OldAupa 20% vepou-yYAUKOANG, TIoU eival 1o naxuppeucTo ard 10 vepo, 1
MEYLOTN TaXUTNTA KAAO €ival va rieplopiletal o 1,2 kKal 2 m/s avTioTolxa.
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H taxumra tou vepou V,, péoa amo évav owArva, dlatoung A, YEVIKA
oidetal anod Tn oxeon:
V,=Q,/A (6-1)
‘Orou:
Q,, = H mapoxn puéow Tou owAnva oe m¥/s

A = H datopr| Tou owArva og m2

Bdaoel g mapandvw oxEong 0To cUoTnua Sl, KATAAYOUUE OTnV TIOAU

euxpnoTn oxéon: Q
V =1300 Fg (6-2)
)

‘Orou:
Q,, = H mapoxn puéow Tou cwAnva oe L/s
D, = H ecwtepikn| dlauetpog oe mm, BAceL Tou mivaka (6-4)

O ouvteAeotng 1300 eival n oTpoyyuAortoinon Tou aplBuou 1273 kal
TIPOKUTTTEL ATO TIG METATPOTIEG TWV MOVAdWY Kal ard Tov aplOud 1. SUuyKe-
Kpluéva oxuel 1273 = 1000x(4/r1).

6-9. H amairouusvn mapoxn vepou péoa amo pia KM

Ma va uroAoyiooupe Tnv anattoupevn mapoxrn vepou peca ard pia KM,
Hag xpelddetal va YVwpIiCoupe HOVO TO OALKO (POPTIO TOU XWPOU, OTwG au-
TO TIPOEKUYE ArTO TNV HEAETN TWV YUKTIKOV KAl TWV BEPUIKDOV POPTIiWV TIOU
urtoAoyiocaue oto KepdAato 3. H oxéon mou CcuvoEeL TNV OALKN arnddoon e-
VOG UNXavhuaTog (TUttkr) povada to kW), pe tnv eAdxloTn arnaltouuevn
TIapOoxXn vepou, eivat:
q; =c¢, Q, At (6-3)

‘Orou:

g, = OAIKN arnodoan Tou pnxavruartog (kW)

c, = €10IKN) BepUOTNTA TOU vepoU = 4,2 kd/kgK

Q =napoxn vepou (L/s)

At = mTwon ™™g BeppoKkpaciag vepou Kata Tn SLEAguon Tou PEoA arod

v KM (°C)
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H oxéon (6-3) emAudpevn wg mPog TNV TIApoxr vepPou, Jag Oivel
OX€0n UTIOAOYLONOU TNG TIApoxNG:

q
Q,= c, i (6-4)

2UvnBwg yla To KaAokaipl rmaipvouue to vepod e At = 5°C kal yla to Xel-
pova pe At = 10°C. Ot eTiAOYEQ AQUTEG €ival oTnv ardAUTN KPioT Tou YeAe-
TNTA Kal uropouv va Kupaivovtal and 2-8°C 1o KaAokaipt kat artd 5-20°C
TO Xewwva. KaAutepa eival, katd to duvatd, va unv Eepeuyoupe amno v
rneploxn 4-6°C kata 1o kaAokaipt kat 5-15°C 10 xeluwva.

2tnv Yuén, yua At = 5°C, ripokurttel C* At = 4,2x5 = 20. AvTtioTtolxa o1n
Beppavon yia At = 10°C, npokurTel Cp At = 4,2x12 = 40. Omnote, €vag €u-
KOAOG TPOTIOG Yla TOV YPHYOPO UTOAOYIOUO TNG WUKTIKAG LOXUOG 1 NG
BEPUAVTIKAG LOXUOG OTOV KALLATIONO, o KW, gival o €ENG:

[Ma v Yuén: g=20xQ, (6-5)
lMa v 6¢puavon: g=40xQ, (6-6)

Ot mapandavw ToAU anAég OXECELS, AVATIANP®MVOUV TNV EUKOAIA Tou Ta-
pouciale TO HETPIKO OUCTNUA OTOV UTIOAOYIOUO TNG oxuog. MN.x. av vepd
0,5 L/s dlappéel €va CwARvVa, auTtdg PIopEel va TPoPodOoTHOEL Unxavrata
MEXPL OUVOALKNG Loxuog 20 x 0,5 = 10 kW. Bdoel Tng oxeong (6-5), otov tii-
vaka (6-5) dideTal n YUKTIKA 1OoXUG TIOU propei va dLEABeL amd Toug OwAn-
VEG TOU TTivaKa (6-4).

O mivakag (6-5) €xel ouvtaxBei yia otabepn taxutnta pong 1,2 m/s yua
XOAUBSOOWANVEG HEXPL 1‘/2” Kal XOAKOOWANveG pexpl ®35x1,5 eva yia
TIG eTIOMEVEG BlAOTACELG EANPONoav PLeyaAuTepeg TaxUutNnTeG. H BepuavTl-
KA LoXUG yia TIG idleg TaxutnTeq eival repirou dmAdota, aAAd n rTwon riie-
ong yla vepo Bepuokpaciag 50°C eival miepinou katd 10% HikpOTEPN OTOUG
XAAUBOOOWANRVEG Kal Katd 20% OTOUG XOAKOOWAAVEG.
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Mivakag (6-5): Alepxopevn PUKTIKNA 10XUG amd Toug cUVAOEIG CWARVEG
TTOU XPNOCIMOTIOIOUVTAI OTOV KAIMATIOHO.

H avapepoépevn ntwon mieong eivail yia Ogppokpacia vepou 10°C.

ZwANveg paupol xwpig paen XaAkoowARveq
Tayutnta | Ovopacia | WukTikn Mraoon Ovopacia | WukTIkn Mrwon
pong 10X0g meang o€ 10XUg mieong o€
m/s kw kPa/m kw kPa/m
1,2 172" 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 22x 1 75 0,96
1,2 1, 22 0,59 28x1,5 12 0,72
1,2 1, 30 0,48 35x1,5 19,5 0,53
14 2" 58 0,47 42x15 33 0,55
1,6 21, 113 0,44 54 x2 63 0,51
1,8 3" 177 0,44 64 x2 102 0,51

NAPAAEIrMA

A6 TN HEAETN TWV POPTIWV TIPOEKUYE OTL OE €va XWPO EXOUUE WUKTIKO
poptio g, = 8400 W kat Bgpuikd ¢optio 12600 W. Na uroAoyiotei n anat-
TOUPEVN TIAPOXT Tou vepou, néow NG KM. Ti cwArivag rmapoxng Ba rpenet
va TornoBeTnOei yia v TpoPodocia tng; Kat Ti Kevipikdg CWARvVag ya v
Tpopodoacia 6 TéTolwv KM;

Ag AdBoupe TG ouviBelg erlAoyEQ. To KaAokaipt, n KM Ba mpérel va &-
XELLOXU g, = 8,4 KW, omnoTe Baoel TG ox€ong (6-4), £XOUpE:

Q=8,4/(42x5)=04L/s

AvTtioTolxa, katd To Xelwva, n oxug g KM Ba mpérel va eivat g, =

12,6 KW, omdte €xoupE:
Q=12,6/(4,2x10)=0,3L/s

Mpogpavwg Ba mpemel va AdBouue TV PeyaAuTepn arod TI¢ dUo Tapo-
X€G, OnAadn Q = 0,4 L/s.

Na mv tpopodocia g KM, amod tov Tivaka (6-5) BAEMoupe OTL yia I-
oxU 8,4 kW anatteitat cwAnvag 3/4° " 1) ®22x1. Na 6 povadeg autou Tou
TUTIOU €Xoupe 6 x 8,4 = 50,4 kW kat amo tov mivaka (6-5) BAEnouue OTL a-
nawteitalt cwAfvag 2 ) ®54x2.
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EPQTHZH 1: Aev 6a urtdp€el mpoRAnua kaAng Asttoupyiag g KM katd to
XEPMWVA, apou eTAEEQUE va HEAETACOUUE TO OIKTUO UE TNV TIAPOXN
vePOU TIOU amalTeiTal yia To KaAokaipt;

ATIANTHZH: Me to vepd OxLl. AAG 1 povada Ba Aeltoupynoet e aAAo At,
TO O110i0, av BEAOUUE, UMOPOUPE va TO KAVOUUE va puBuiCeTtal auto-
paTa (LHEow Tpiodng Bavag onwg Ba douue oe eMOPEVO KEPAAALD).
Av TiaAL dev undpxel Tpiodn Bava 16TE Ba dlakoTTETAL N AElTOUPYia
TOU aveENLOTAPA NG, e eVTOAN Tou Ba didetal arnd 10 BepUOOTATN
TOU XWpPOU.

EPQTHZH 2: Av TeAkd dev €Xw QUTH TNV TAPOXT Tou vePoU Kal €xw 20%
AlyoTepPN, Ba pewwbei katd 20% kat n aredoon g KM; AvtioTolxa
av au&nBei n mapoxr 20%, Ba €xw av&non tng anoddoong Kata 20%;

ATMANTHZH: 'Oxt.. H arnodoon TG KALATIOTIKAG povadag Ba pelwbel TIoAU
Ayotepo. TuTKA TN eival 4 gopég AtyoTtepo, dnAadn 20 / 4 = 5%.
Avtiotowxa 6a augnBei to At. IN.x. otnv napartavw KM, e peiwon
20% tng mapoxng £xoupe véa mapoxn Q = 0,8 x 0,4 = 0,32 L/s kat
véa arddoon g, = 0,95 x 8,4 = 8,0 kW. Bdoel g oxeong (6-3), eru-
AUvovtag wg mpog At Ba €xoupe:

At=8,0/(4,2x0,32) =5,95°C

O A6Yog 1ou €xoupe peyaAutepn Titwon At, 6Tav pelwveTal n napoxn
TOU vepou, eival eneldn padi pe tnv mapoxr, MEPTEL Kal n taxutnTa g
PONG, OTIOTE O XPOVOQ MAPANOVNG TOU vePoU peéoa otnv KM yivetal peya-
AUTepog. Katd ouverela, o aveulotnpag g KM éxel otn ddBeon tou Tie-
PLOCOTEPO XPOVO YIA VA KATERBACEL AKOUA TIEPLOOOTEPO TO At armooTiwvTag
neploooTepn BeppoTNTA AVA Hovada HAlag Tou peucTou.

Av AL €xoupe augnon 20% Tng Tapoxng, Ba €xoupe avgnon Ing arno-
do0ong, AAAd o€ UIKPOTEPO TI0OCOO0TO art’ 600 OTav €XOUlE Heiwon TG ma-
poxNg (r.x. oTnVv mapandvw mepintwon Urnopei va éxoupe avgnon katd 3-
4% pPoOvo). ATO KATolo JAALOTA onueio Kal Peta dev augavetal n andédoon
000 Kal Va au&nooupe TnVv apoxr vepou.

H andédoon uiag KAATIOTIKAG [HovAdag TIou TPoPodoTETAL UE VEPO
OXEOOV deV eMMPeAleTal Ao UKPEG SLAKUIAVOELG TNG TIAPOXNAG TOU
vEPOU. ZPAAua 0NV Iapoxr vepou kata 20% sival acruavTo.
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2HMEIQZH

To 010 dev oxUEeL YIa TO OIKTUO e YUKTIKO UYPO. ZTNV TIEPIMTWON TIOU KU-
KAopopel PUKTIKO uypd o€ TIOAU PeEYAAUTEPN TIOCOTNTA TNG ATIAITOUPEVNG
Ba exoupe ocoBapod MpoBAnua (r.x. 6a avarntuooovTal LeYAAEG TECELS OTO
CUUTILEOTR). U auTo, OTIC HEYAAEG EYKATAOTACELG KALATIONOU, AapBdavo-
vTal Ta KATAAANAQ LETPA YA TN Heiwon NG nMocdTNTAG TOU WUKTLIKOU U-
YpoU TO XElwva, OTwG TLX. N TOToBETNON JOXEIOU CUYKEVTPWONG TOU
AeovAlovTog WUKTIKOU uypou (receiver). To cuotnua VRV @uoika dev a-
VTILETWTTCEL TETOLO TIPOPBANUA ApOoU KaBopifel TNV TIOCOTNTA TOU KUKAOPO-
POUVTOG UYPOU, BACEL TWV TIPAYUATIKWY AVAYK®V O€ POPTIO Ol OTI0iEG dla-
HOoppOVOoVTAL OTO CUCTNUA TNV KABE OTLYUY) TNG AELTOUPYIAG TOU.

6-10. H avrikatrdoraon Twv XaAuBdoowAnvwy ue XaAkoowAnveg

2uxvd Ta TeAeutaia Xpovia yivovtal TETOLoU €i00UG AVTIKATAOTACELG, Ab-
YW TIOAQLOTNTAG TwV XAAUBSOCWANIVWV Kal cuvrBwg oTn B€omn Toug unai-
VOUV XOAKOOWAAVEG. TIQ TIEPLOOOTEPEG POPEG N AVIIKATAOTAON YiveTtal
XWPIG LEAETN, ard USPAUALKOUG OL OTToiol &gV €XOUV Kauia armoAUTwG erL-
OTNUOVIKA KATdpTIon. ETOl, €neldn ol XaAKOOWANVEG £XOUV UIKPOTEPN a-
vTioTaon otn porn, Vouifouv OTL UITOPOoUV va XPNOLUOTIOW|O0UV TIOAU [IKPO-
Tepn OldueTpo. AnotéAeoua eival va mapouctalovTal gpalvouseva onwg o
owAnvag 1" va avtikabiotaral arnd xaAkoowAnva ®18x1. To diktuo autod
Oev TIPOKELTAL VA AELTOUPYNOEL CWOTA.

2NV MPAyuaTikotnTa n dlapopd otn SLAUETPO CLONPOCWATNVA KAl XAA-
KOOWANva 1ou Ba arattnBei dev eival kat TO6CO PeYAAN, OTIWG UMOoPEiTe va
OlOTIIOTWOETE OUYKPIVOVTAG TOUG OTOV Tiivaka (6-5). IMN.x. o cwAnvag 17,
Bapéwg TUMOU €XEL EOWTEPLKY dlAPeTpo 25,4 mm kat o ©28x1,5 £xel 25
mm. 'Onwg BAEMOUUE oToV Tivaka (6-5) dev TIapouclddouv oucLOOELS dla-
POpPEG PETAEU TOug. Av OOKIMACOOUUE VA AVTIKATACTOOUUE TOV CWAARVA
1" e TOV QUECWS UIKPOTEPO XAAKOOWATNva ®22x1, BAETTOUNE OTL 0 P22x1
eival avenapkng.

[la TNV avTiKaTAoTaoT, eMELdY) deV UTTAPXEL TIANPNG AVTLOTOIXNOT XAAU-
BOOOWANVWV Kal XOAKOCWANVWYV, Ba TIPETIEL KAVOVIKA VA EKTIOVE{TAL JEAE-
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N unXavikou. Na ypryopeg AUCELS, O UIKPEG 1) UECAioU PeEYEBOUG eYKa-
TAOTACEIG 1) 0€ £YKATAOTACELG TIOU O&V UTIAPXOUV Ta OXEDLA, UIMOpPEl va &-

QapuoéleTal kal o MapakATw Tivaxkag:

Mivakag 6-6: Avtikataotaon XaAuB8doowWARVWV HE XAAKOOWARVEG

XaAuBdoowAnRvag AvTtika@ioTaral pe
OVOMAOTIKAG S1apéTpou: XAaAKOOWARva:
172" OpLlOKA pe Tov: 16 x 1

TMPOTINOTEPOG: 18 x 1

3/4" 22 x 1
1" 28x 1,5
117," oplakd pe tov: 35x 1,5

TPOTINOTEPOG: 42 X 1,5

117," 42x15
2" 54 X 2

21/," 76,1x 2
3" 88,9 x 2

Emiong, yetd amno uia t€Tola avrikataotaon, Ba xpelaoTel va yivel pub-
HLon Tou SIKTUoU. Oa mpértel dnAadn va 1ipoBAe@Bouv oL KaTtAAAnAeg pub-
MIOTIKEG BAveg, O6Nwe Ba douue TAPAKATW.

6-11. H puBuion TG MApoxnG TWv oWANVWOEWY TOU VvePOU

To peyaAUuTepo TPORANUA TIOU avTILETWITCEL Kaveig 6Tav ueAeTAEL €va Oi-
KTUO OWANVOOEWY gival n puduLon Twv apoXwyv peéoa ard v kabe KM. H
pubuion autn ovopdletal e€lcoppoémnon. Autov Tov 6po Ba Tov cuvavta-
Te anod €0 Kal TEpa ouxvotata, T6co oto PIBAIO 600 KAl oe OAN cag TNV
KaplEpa. O oploudg TG €€El0oPPOTNONG, YA TO KABE dikTuo, aveEdpTtnta a-
1O TO PEUOTO TIOU XPNOLUoTIoLE(TAL (A€PAg N vEPO 1) PUKTIKO UYPO KATL), €-
Xel WG €ENG:
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E€looppomnon €vog SIKTUOU €ival n puduion Tng AsiToupyiag Tou
SIKTUOU KaTd TPOTOV WOTE TO KABe onueio mou mapéxel Yugn R
Oépuavon va diappéeTal amd Thv MoooTNTA PEUCTOU, N omoia a-
maiTeiTal yia va unidpxel n emouunTtn amédoon.

Mpopavwg BEua eElooppomnnong dev ugpiotatal ota diktua VRV Ta oroia
eidape. Autd, KaTd Tov TPOTIO TIoU Kataokeuadovtal, HaAAov Ba xpelalo-
vTouoQv Tpoomdbeld yia va KATAOKEUAOTOUV WG ... Un €§l0oppormpuéva.
O¢ua e€looppsdTMong uepioTaTal OUWS OTA JIKTUA TWV CWANVAOOEWV VEPOU
KAl aKOUN TIEPLOCOTEPO OTA JIKTUA TWV AEPAYWYWV (OTnV €§looppdrmnon
TWV agpaywywv Ba avapepBoupe apydtepa oe AANO KEPAAQLOD).

MNa v e€looppdrnon evog SIKTUOU ME vePO, oTnv TIPAEN, XPNOoLUoTIOoL-
ouvTal duo pébodol:

¢ H xpnolornoinon puBuLOTIKGV Bavwv
o H eruAoyn twv KM Bdoel Tng dlepxouevng mapoxng vepou

Ot dUo péBodoL £XOUV TA TIAEOVEKTAUATA KAL TA LELOVEKTALATA TOUG. Y-
édpxouv ol EvBeppol oradoi Tng Kiag 11 TNG AAANG HeBGdoU. AUTO TIOU WITO-
poupe va mouue eivar 6Tt Kat oL dUo TPOTIoL £ELCOPPOTINONG, KATAARYOUV
og OlKTUA TIOU AElToupyouv ayoya apkei autd va €xouv PeAeTnBel cwota
Kal va €xouv uAotoinBel ocwoTd ol HeEAETEG. AAALWG, oTTola pEBodo eEloop-
POTINONG KAl av EPapUOCOUE, Ba €xoupe TPORAARUATA OTN AELTOUPYIA.

21N ouvéXeEla Ba avapEPOUUE OpLOUEVA BaoIKA oTolXEla OXETIKA e TO
Mwg YiveTtal n €€Ll00pPOMNON, WOTE va UMOPEITE va EKTIUACETE OE TIOLEG €-
vEpYyeleg Ba xpelaotei va mipopeite, 6tav Bpebeite avTUETWTIOR e Eva Oi-
KTUO Ttou dgVv AelToupyei kaAd AOyw arouciag eElooppdminong. Akoun, 6a
TPEMeEL va eicaote oe BEon va avayvwpilete éva eElooppormuévo dOikTuo,
WOTE va Pnv umapxel kivduvog va 1o aropubuioete, mbavov e€altiag Ka-
rnolag 4otoxng evépyelag mou Ba priopoucate QUOLKA va KAVETE, av eixa-
Te ayvola.
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6-12. H g&io0ppomnon ue amAég pubuUIOTIKEG BAveg

Ma va avtiAneBoupe KaAUTepa Tl eival n e€lcoppdrmon, ag doUuue To OXN-
pa (6-15). Eotw OTL €xoupe €va XWPO arod ypageia, OAA akpBwg ouola, 6-
TIOU TO KAB&va €XEL TIG ATIALTNOEIG TIOU AVAPEPAPE OTO TIAPADELYHA TNG
Tponyoulevng rapaypagou. Onote n emBuunTA MApoXr HECW TOU KabBe-
vog €€ autwyv Ba eival Q = 0,4 L/s. ©a é€xoupe €va kKAGdo pe 5 KM, oniwg
paivetal oTo oxnua (6-15).

kPa kPa
40 38 35 32 29 25 40 38 36 34 32 30

0 193
us| S =122
o o

\

0

-

kPa @ 10 115 13 15 kPa 5 7 9 11 13
(A) (B)

ZxAMa 6-15: Aiktuo ue 5 akplBwe ouoteg KM, ue smBuuntni napoxn otnv kabsuia
0,4 L/s (A) Nettoupyia xwpic e&looppornon (B) NAettoupyia ue e&iooppornon

AuoTUX®G OUWG N puUon, dev paiveTal Kal TIOAU dlaTeBeEVN va IKAVO-
Mo oeL TI§ emBupieq pag ya rapoxn 0,4 L/s oe 6Aeqg T KM Kat €xel BEoel
TOUG OIKOUG NG, MEPITTAOKOUG KAVOVEG. TNV TepimTwon (A) Tou OXAUATOG
(6-15) BAemoupe TL Tiepimou Ba cupBei (oL apBuoi eival evOeIKTIKOL, Xapn
TOU Mapadeiyparog). 2Tnv replitwon autr AEue OTL €xoupe SikTuo pn €&I1-
ooppotrtnuévo. N.x., BAérnoupe 611 n pwTn KM mapouaciddel mieon otnyv €i-
0000 38 kPa kat otnv €€odo 9 kPa, dnAadn mtwon mieong 29 kPa evm
dlappéetal arod rapoxn vepou 0,5 L/s. AvtiBeTa, n TeAeuTtaia rmapouotalel
Ttwon niieong 25 - 15 = 10 kPa kat dlappéetal arod rnapoxn vepou 0,3 L/s.

O1 arokAioelg autég OTnV TIAPOXT ToU veEPOU, dev dnuloupyouv coBapod
TMPORANUA OTNV anddoon TOU CUYKEKPLUEVOU KAADouU, Bacel 60wV avape-
pAUE OTNV TIPONYoUWEVN Tapdaypagpo. H dapopd otnv anodoon Petagu
NG MPWTNG Kat Tng TeAeutaiag KM dev avapévetal mavw arnd 10%. Qg ek
ToUTOU Ba Urnopouce va Tel Kaveig OTL, YA TO CUYKEKPLUEVO BiKTUO, eV &i-
val Kal Tdéoo anapaitnTo va Kavouue eElcoppormorn. Av Ouwg ATav oL aro-
KAIOEIG HEYOAUTEPEG, I AV OL SlAPOPEG AUTEG iXav onuacia yla Tn CUYKe-
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KPLLEVN €pappoYr], Ba EMpeme va TIG QVTLLETWTIOOUUE, dNULOUPYWDOVTAG
npbéobeTeg avtiotacelg oe kaBe KM, dnuioupywvtag onAadn éva e€loop-
pornuévVo OIKTUO.

21nv riepintwon (B) Tou oxnuatog (6-15) BAEMoupe TO 010 SIKTUO, AAAG
QUTA TN PopAa e§looppormévo. TormoBeTBNKaV oL KATAAANAEG BAveg oL o-
rnoieq pubuiotnkav oTIg kKAtdAAnAeg Beoelg. ‘'OAeg ol KM dlappeovTal and
Tnv idla apoxr vepou, mou eivat 0,4 L/s kat €xouv Tnv idla arddoon.

6-13. Or amAéc puBuIoTIKEG Baveg!

H g&ioopporinon yiverar ue eldikeG Baveg rmou ovoualovtal «pUBMIOTIKEG» OTWG
auTn rou paivetal o€ Toun oro oxnua (6-16). H Bava tou oxnuarog (6-16) pubuiCe-
Tal BAcel eVOG CUVTEAEDTH TOU QvaQEPETAL OTN UEAETN Kal O oroiog ovouddetal
K,. O ouvteAeoTig autog, oto ouotnua S, didetat arno ) oxéon:

K =363 (6-5)
\' /Ap

AplBuog Kv
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

2.5 0.78

*) 0.9

Zxnua 6-16: Pubuiotikn Bava e&ioopporinong. H Bava autn pubuiletat Baoet
EVOG OUVTEAEQTT) MOV OVOUAdeTal K, Kal XPNOIUOMOLEITAl YIa TOV KaBopIoUO
™G 6€ong pubuiong.

Ta Q kat Ap eival og Turikeg povadeg (L/s kat kPa). H tiun tou K, dev €&apta-
Tal ano 1o ouoTnua povadwv oto oroio douAgvouue. Nap’ dAov OTI TO KABe oU-
otnua gxet Tov OIKO Tou TUIO, avTioTol o ue tov (6-5), o omoiog (oxUeL uovo oTo
ovotnua Sl, n TEAIKN apIBUNTIKN Tiur) TTIOU MPOKUMTEL yia To K, eival navtote n idla.

T To ke(@AAALo QUTO UMOPEL va MapaAn@Bei Katd Tnv Kpion Tou SI8A0KOVTOG
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H iun tou K, 6tav n Bava eivat teAeiwg avoiktr ovouagetal K, lNoopavwe ka-
Be Bava exet pia kat pyovadikn Tun tou K, I.x. n Bava tou oxnuarog (6-16) ma-
pouoadet K, = 0,9.

O oplouog Tou K, Exel TiG pifeG TOU OTNV EMoxTN] TTOU EMIKPATOUOCE TO UETPIKO
ouoTtnua povadwv (rmou onuepa oxedov gxet eEapaviorel). [’ autd, o TUMog uro-
AoylououU OTo UETPIKO oUOTNUA NTav o i0log e Tov (6-5), aAAa xwpic Tov napdée-
Vo ouvteAeoTn «36». 210 ouotnua Sl uridpxel €vag AAAog avTioTolXoG CUVTEAE-
OTNG Mou ovouagetat A, Kat 0 Oroiog MPOKUMTEL aro TN OXE0N UMTOAOYIOUOUP:

Q
A =1000 — 6-6
v VAp (6-6)

lpopavwe n oxgon rnou ouvdéelt Ta A, kat K, gival n €éng:
K,=0,036x A, (6-7)

Aev Ba erieKTaBoUUE TIEPIOTOTEPO, EMEISN] 1) XPNON TOU OUVTEAEOTN A, gival a-
KON QPKETA TIEPIOPIOUEVT).

Baoel tou ouvteAeotn K, (ol TIUEG TOU avaypd@ovTal oTn UEAETN) Kat aro ri-
Vakeg n dlaypauuaTa Tou KataokeuaoTn] Twv Bavwy, o0 TEXVIKOG Mou 6a KAvel mn
pubuton Bpiokel og rola BEon Ba rMpEnet va Tornobetrnoet Tn pubuLon. AUTO PUOIKQ,
yla va vivel owota, rmooUrnoBETeL uia MoAU OwoTh UEAETN TTOU VA CUUPWVEL artOAU-
Ta UE TO OIKTUO TIOU TEAIKA Ba EKTEAEOTEL

210 oxnua (6-16) BAEmouue kai aAAoug turoug Bavwv g&ilooppormong. H Bava
NG rneplntwong (A) Tou oxNUaTog oev xpetaletal va ouvodeUeTal arno dlaypauua.
Exet Tov K, xapayuévo arneubeiag enavw eg.

.l
.r-—"-_‘__"‘\_'u\__ '

Zxnua 6-17: AiapopeTtikoi Turol Bavwv ££100ppo0mNoNG.

2 H ASHRAE, oto cUoTtnua Sl, XpnoLUoToLel TOV CUVTEAEDTT) A,
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E;
iﬁ MAPAAEIrMA

OgAouue oe €va kAAado SikTuou rou dlappsetal arto rapoxn Q = 0,1 L/s va onui-
oupyriooue nitwon rieong Ap = 70 kPa. Na urioAoyiotei n Tiur) tou K. Emiong aro
TO dlaypauua Tou oxnuarog (6-16) va emAeyei n pubuion e Bavag.

Bdoei ¢ oxéong (6-5) Exouue:

0,1
V70

K, =36 == = 0,43

Ao 1o dldypauua tou oxnuarog (6-16) Bpiokouue 2 otpo®eg. a va pubuLoTel
n Bava, mpwrta 6a mpémel va avoixTei TEAEiwg kal UETA va yupioel (va KAgloel) ka-

Td 2 OTPOPEG.
09
- MAPATHPHZH

lote dev eruTpEnseTal va xpnoiuornoleital uia pubuloTikn Bava kat oav fdava avoiy-
uarog-kAgtoiuarog, neidn, av e aAddéouue 6gon pubuLong, 6a aropubulotel TO
OikTuo. Kat 0 ueyaAutepog kivouvog os e&looppornuévo SikTuo gival n arropubuion
Tou. '’ auTo npégnet:

o Na xpnoworiolouvral EexwploTEG BAVES yia TO Avolyua Kal TO KAgOWOo NG
pongG otnv Kabs KM n

o Na xpnowuoroltouvtal BAveg SINMANG PUBULONG Ol OMOIEG EXOUV LA EO0WTEPLKN
pUBuLoN TToU UOVO O TEXVIKOG urtopel va tnv aAAdéel kat uia eEwTepIKn TTou
uropel va ) pubuioel 0 xpnotng onwes BEAeL (ouvnbweg o xPNoTng TNV ExXEl
TEAEIWG avoIXTN) Kal TNV KAgivel UOvo o€ MepimTwon dlappong vepou aro thv
KM).

6-14. H c&l00ppbmnon ue puBUIOTIKEG BAVES Kal £151KO 6pyavo’®

Ektog¢ and v anAn puBuioTikn BAva Tou oxNuaTog, urnapxouv BAveg rou Urnopouv
va eTpnBouyv ol MECEIG Kal Ol TIAPOXES Kal va pubuloTtouv. H Bava tou oxnuarog
(6-18) €xel TIG¢ KATAAANAEG UMTOOOXEG yla TN UETPNON TNG MTWONG Mieong Kal g
napoxnG.

3 To Ke@AAALO AUTO UMopPEi va MAPAANPBEei KATd TNV Kpiorn Tou SI8ACKOVTOG



282 ErKATASTASEIS KAIMATIEMOY |I

ZTUERD ATWING
T LETRTOELY

Zxnua 6-18: Pubuiotikn Bava €£l00ppdrnoneG UE avaloveg
yla ™ pubuion e BAcet 1d1kou opyavou.

2’ QuTEG TIG BAveg dev urapxel BEua mpoodloploUoU KATOIOU OUVTEAEDTT) ONWG
eivat 0 K, yla 1i¢ aniég pubuIloTIKEG BAVEG (av Kal QUuTES ol Baves dlaBeTouy riva-
Keg Ue TIG TIUEG Tou K| ). OUTe urapxel o kivduvog va un pubuloTel owoTa To SIKTUO
eaitiag Twv dlapopwyv rmou uropel va urapxouv UeTaéu NG UEAETNG Kal TNG KaTa-
okeung. H ueAetn yivetat e€aipetikd eUkoAn kat arAn. O UEAETNTHG OEV EXEL TTApA
va dlaAg€el TI¢ anaiTouueveG SlATOUEG, BACEL TWV EMBUUNTWV MTAPOXWV TOU VEPLOU
Kal va urtoAoyioel Tnv MTwon rieong Tou SUCUEVEOTEPOU KAddou. H avTAia rmou 6a
emAg€el apkel va eival Aiyo usyaAutepn o uavouetpikn ricon (10% ouvnbwe ap-
Kel) yia va uridpxouv ta reptbwpta pubutong. Ta uroAotra gival epyaoia rou 6a yi-
VEL eI TOTTOU, UE TN PUBLILOT TOU JIKTUOU.

Ot puBuiceig ouvnbwe yivovral arnd KataAAnAa ekmaldeUUEVO TEXVIKO, LIE TO
KataAAnAo opyavo. Ot etaipeieg mou dlabeTouv TETOIEG Baveg, dlabBETouv 1A Ka-
TAAANnAQ dpyava kat 1o ESIOIKEUUEVO TTPOOWTTKO Yla va pubuioouv to diKkTuo. To
UOVO TIOU EXEL va KAVEL O KATAOKEUAOTNG Tou SIKTUOU ival va npoBAEYeL va Toro-
BeTnoel TIG PUBUIOTIKEG BAveg. MeTa Tnv OAOKANPWON TNG £yKATAOTAONG OEV EXEL
napd va KaAgoel Tnv eTalpeia yia va tou TIG pubuioel.

6-15. H g&lo0ppomnon ue Tnv emAoyn Twv kKatdAAnAwv KM

Me tn u€BOSO auTn evepyoUle eVIEAWG avTioTpopa arnod OTL OTn PUBULIoN
HEoW Bavwyv. To OKEMTIKO TePIToU £XEL WG €ENG: «avTi va uroAoyiooupe
TNV emBOuUuNTy TIapoxrh o€ KABe onueio Tou SIKTUOU Kal va TNV eTUTUXOUME
ME TIG PUBULOTIKEG BAVEG, TO APTVOUKE VA AEITOUPYNOEL OTIWG EKEIVO BEAEL
Kat rpooapudloupe TIc KM oTtnv dlepXopevn mapoxr».
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ZxAua 6-19: MNapddetyua e&icoppornong ue emAoyn Twv kKatdAAnAwv KM

H dwadikaoia pubulong evog SIKTUOU UE TNV ETIAOYT TWV KATAAANA®WV
KM arelkoviCetalr oto oxfua (6-19). Ot KAIMATIOTIKEG HoVADEG TIAPOUCLA-
CouV JlaPOPETIKEG TITWOELG Tiieong METAEU Toug, AAAG eTIAEYOVTAL £TOL W-
OTE VA €XOUV TNV €MBUUNTA arddoon e TNV MapoXr) vePOoU TIOU AVTIOTOL-
X&€l 0’ QUTAV TNV ITWonN tieong. H twong mnieong ivat avdioyn Tou TeTPa-
YWvou Tng rapoxng. Etol étav pia KM rnapouaiadel Ap, pe avtiotolxn ma-
poxn Q,, Kal hia GAAN akpB®G OpoLa Mapouctaget Ap, e avTioTolyn napo-
XN Q,, loXUeL n oxeon.

2
Py (01) (6-8)

Ap,

H péBodog eElooppodmnong pe TNV Aoy Twv KATaAAnAwv KM, ma-
pouoldlel TO TIAEOVEKTNMA OTL deV €XEL PUBULOTIKEG BAVEG KAl OUTE PUOIKA
Tov kivouvo aropuBuiong. Mapouctdlel OWG Kal €va ooBapd PEIOVEKTN-
Ma: OTL &gV UITOPOUE TIAVTOU va €XOUNE TO WOAVIKO At Omwg uropoupe va
dlarotwooupe arod t oxéon (6-3), apou Ta g, kat Q,, eivat 1dn npokabo-
plopéva. Katd ouverela, urtapxel To eVOEXOUEVO VA €XOUNE UEYAAUTEPEG
TIAPOX€QG O0TO JIKTUO, Apa Kal HEYAAUTEPERS OLAUETPOUG CWANVWOEWV.

OAOKANP®VOVTAG TA CUCTAUATA PpUBUIONG Ba TPEMeEL va TIoUUE OTL TO
KaBéva €xel TA TAEOVEKTNMATA KAl TA UEIOVEKTNMATA Toug. To ouoTnua
TIou e@apuoleTal e€apTatal arnod Tnv TEPITTWON Tou SIKTUOU AAAA KUPIiwg
anod TIG TPOTIUACELG TIOU €XEL 0 KABE UNXAVIKOG yla TO €va 1) TO AAAO OU-
oTtnua.
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6-16. H karaokeuaoTikn dIAUOPPWAN £VOG OIKTUOU OWANVWOEWV
vepou

21a oxnuata (6-20) kat (6-21) BAEMoOuUE TNV TUTIKY OLATAEN TWV OIKTUWV
OCWANVWOEWV UE VEPO.

AuTONOTOG
TANPWONG )
Mupyog
Noxeia YuEng
ACQAAIOTIKO OlAOTOANG
uriepriieong
N WuKTNg KM KM
2 T (chiller) g — o
Agpntag e a -4 e - : L=
iﬂﬁ: = i el e

ZxAua 6-20: To SIKTUO VEPOU OE USPOYUKTO oUuoTnua

To oxnua (6-20) amekovigel To UdPOYUKTO ouoTnua. To cuoTnua auto
£xel oxedov otabepn armodoon, KATW ard OAEG TIC KAIPIKEG OUVBAKES Kal
oe TeEPLOOOUG LoXUPpOU KaUowva Ta ouoThuata autd £del&av tnv a&ia
Touc. Emiong katavahavel AlyoTepn evépyelat. Xpelaletal Opwe TEPLO0O-
TEPN CUVTNPNON KAl KATIOLOV E0WTEPIKO XWEO Yl TNV £YKATAOTAON TOU &-
EomAlopoUu. Autd Ta HELOVEKTAUATA €ival n attia mou n Xprion tou eival
OXETIKA TIEPLOPLOPEVT). AKOUN EXEL TO HELOVEKTNUA OTL KATAVAAWVEL VEPO,
To oroio e&aTuifeTal oTOUG TIUPYOUG YUENG. Kal To vepd Uropei va eival
TIOAUTIUO OTNV TIEPLOXT) TIOU £papudleTal TO oUOTNUA, (OWG TILO TIOAUTLUO
Kal ard auThv TNV evepyela.

To KAQOIKO UBPOYUKTO CUOTNHA, OTWG auTo Tou OoxXNUaTog (6-20) £xel
ToVv YUKTN vePOU KABWGS Kal KaBe AAAO €EOTALOUO, TIANV TOU TUpyou YuU-
&Ng, eYKATEOTNUEVO OE €va XWPEO TIOU OVOUAZETAL «PUXPOOTACLO» N «Un-
XavooTtaolo». O TPpWTog 6p0G eival OXETIKA TPOOPATOG, AAAA Teivel Ta TE-

4 O Yroupyikr) artogaon 21475/4707 (PEK B880/98), UETAEU TwV SUVATOV TPOTWY
yla TNV €E0LKOVOUNON EVEPYELAG EVOEIKTIKA avAPEPEL KAl TNV LETATPOTA TWV Yu-
KTV and agpoYuKToug og UdPOYUKTOUG (GpBpo 7, mapaypadog 2, mepirtwon )
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Agutaia xpovia va eMKPATNOEL, EMEWN 0 OPOG UNXAVOOTACLO XPNOLULOTION-
eital Kal yla Tov Xmpo TwV PNXavnuatwyv Tou aveAkuotrpa. H xprion dia-
POPETIKWV OPpWV ETITPEMEL vVa yiveTal SlakpLon.

Wuktng (chiller)

Aoxeio MeplExet avTAia kat
OLOOTOAT] i f
AcpahioTie & ng doxeio dlaoTOANG KM, K M.
uneprieong .. Autouatog . — e

TANPWONG : =
[ - - ._—| _— La—rvl
NAERNTAg =

T

ZxAuMa 6-21: To dikTUuo vepoU o€ agPOYUKTO ouoTnua

To agpOYUKTO CUYKPOTNUA TIapaywyng Yuxpou vepou, ToU OXNUATOG
(6-21) eival TTOAU armAouoTEPO Kal dev Xpeladetal va Tou dlatebel eocwtepl-
KOG XWPOG Yla TNV £YKATAOTAON KEVTPLIKOU EOTIALOUOU. ‘'OANOG O OXETIKOG
eEonALouOg eival otnv Tapdtoa. To peydAo TOU PEIOVEKTNUA gival OTL 600
0 aépag yivetal BeppdTEPOG TOCO 1 ATIOOBOUEVN LOXUG TOU PelwveTal. E-
niong o COP (Confidence of perfomance = ocuvteAeoTn¢ anodoong) sival
XAUNASTEPOG artd OTL OTO AVTIOTOLXO USPOWUKTO cUCTNUA.

EKTOG ard ta dUo auTtd CUoTHUATA UTTAPXEL KAl TO AEPOYUKTO TTOU gival
KATAOKEUAOWEVO OTIWG AKPLBWG TO UBPOWYUKTO, dNAAdT Ue OA0 Tov €EOTIAL-
OUO E0WTEPLKO, UECA O KATIOO PuXpoOoTaolo, aAAd avTti yia upyo Yuéng
EXEL AEPOWUKTO OCUUTIUKVWTY) TIOU BPIOKETAL EYKATECTNHEVOG OTNV TAPA-
Toa. ['la 1o wg eivat éva dlapopPwUEVO Eva TETOLO CUOTNUA, PTTOPEITE va
Ocite 10 e€WPUANO ToU BIBAiou oag.

6-17. To udpoyYukro ocuoTnua

270 USPOYUKTO cUCTNUA UNdpXOouV dUO KUKAWUATA VEPOU, 0aP®G dlaxw-
ploueva ueTagu Toug, Omnwe BAEMouue oto oxnua (6-20):

(1) TwV KAIPMATIOTIK@OV HOVADWYV, TO OToi0 gival KAEIOTO KUKAWUA.

(2) Twv mupywv YUENG, To OToio €ival avoIKTO KUKAWUA.
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Ta kKuUpla e€apthuata, evog UdPOYUKTOU CUCTHATOG, TA OTTola arelko-
viCovTal TIOAU CUVOTITIKG 0TO oxAua (6-20) eival Ta €ERG:

(1)

O YukTNg vepou (chiller), Tnv TUTIKN HOPOPT) TOU omoiou Tnv BAEMOU-
pe OTO oxnua (6-22). Ta kupla pépn evog YUKTN vepPoU gival o ou-
MTTIEOTNG, 0 €EATUIOTNG, O CUUTUKVWTNG Kal O Ttivakag opyavwyv. O
CUUTILECTAG Kal 0 €EATUOTAG ovoudlovTal emiong eVAAAAKTEG Bep-
HOTNTAG Kal Ba avagpepboupe 0° autoUg OTO AVTIOTOLXO KEPAAALO.

" -«— Supnieotg

Mivakag opyavwv
& eAéyxou

-+—— EEaTuomng

-4—— SUMPMUKVOTAG

ZxAua 6-22: O Yuktng vepou (chiller)

O mupyog YUEng, mou Bpiocketal otnv Tapdtod 1 og KArolov AAAo
avolkTd xwpo. MNupyouc YUENS BAETOUUE OTO OXNua (6-23)°. To ve-
PO TOU KUKAMWUOTOG TWV TIUPYWV WUENG €ival TTIOAU BPWULKO ETIELDN
TIPOKELTAL YIO AVOIKTO KUKAWUA, KAl avaAoyd PE TNV TIEPLOXT TIOU
BpiokeTal 0 TUPYOG, UTOPEL va eival YEPATO artd OKOVEG, AQOTN,
VEKPA EVTOMA, KOUUATIA TIAACTIKO TIOU €XOUV ArooTiaoTel arnod Tig -
TPAveleg evaAANAYAG BepuoTNTAg K.ATL Emiong undpxel peyain ou-
YKEVTPWOT aAATwV AOYW NG €€atuong. To OTL To vepd autod eival
TIOAU BpwUkO va 1o BupdoaoTe, Ba eMAvEANBOUNE OPKETEG POPEG O
auTo TO KUKAWUQ, EMEON XpelaleTal ELOIKT AVTILETOTILON.

O 1poM0G cuvepYaoiag Tou Upyou YUENG Ue Tov YPUKTN vepou PpaiveTal
OTO OXAMA (6-24). H evaAAayr) BeppdTnTag HeTAEU PUKTIKOU UYPOU Kal ToU
veEPOU TOU TUpYyou YUENG, yiveTal Heoaq, oe €va eEAPTNUA TToU ovopaleTal
CUMTMUKVWTNG. 2TO oXNa (6-22), gpaivovTal ToLoi eival Ol CUUTTUKVWTEG.

5 H meptypa@r] Tov nupywv PUENG avikel otn SISAKTEA UAN NG TEXVOAOYIAS TNg
YUENG, CUPPWVA E TO AVAAUTIKO TIPOYPAUUA OTIOUSMV.
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2xAua 6-23: MMupyot Yuéng

=N

A Mupyoq
YUENG

A

WUKTIKO PECO AvTAia
agplo uypo
% -
SUMTIUKVWTIG

ZxAua 6-24: To kUkKAwua vepou Tou rupyou Yuéng. To KUKAwUA gival avolKTo,
YU’ aQuto VEPO gival oAU BPwULKO.

(3) Ta doxeia dlaoTOANG, Ta ormoia TpoopidovTal yia va napalapBa-
VOUV TIG JIOOTOAEG KAl TIG CUCTOAEG TOU vePOU Kal paivovtal oTo

oxnua (6-25).
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ZxAua 6-25: Aoxeio diaoTtoAng

(4) O A€BnTag YA TNV Mapaywyr) Beppou UdaTog.

(5) Ou avtAieg vepou, ol omoieg propel va eivat inline 1) bloc, B avtAnti-
K& ouykpothuata. Ot avTAieg inline kat ol bloc eival akplBoétepeg Kal
agalpouvTtal SUCKOAOTEPA O Tiepinmtwon BAGRNG, katalauBavouv
OlUWG TIEPLOPLOUEVO XWPO Kal dev XpeldlovTal euBuypAuLon Tou a-
Eova Tou KivnTApa pe tov agova tng avrAiiag. AvtiBeta, Ta avTAnTL-
KA ouykpoThuata sival ¢envétepa, Mo eUXPNOTA KAL TILO €UKOAQ
OTnV CUVTNPNOT, AAAA XPELAZOVTAL TIEPLOCOTEPO XWEO Kal Ba Tpé-
TIEL, YO VA AELTOUPYHROOUV OWOTA, va gival euBuypappiopéva. Stnv
eubuypauuon Ba avagepBoupe AvaAUTIKA OTO KePAAAlo Tng Ou-
vifpnong tou EPFAZTHPIAKQOY OAHI QY.

H avtAia inline gaivetalr 010 oxnua (6-26). AUToU Tou TUTIOU OL AVTAiEg
ToroBeTouvTal areubeiag MAvw OTO CWANVA, OTIWG BAETIOUPE OTO OXNUA,
OTO OTI0I0 BLAKPIVOULE ETTIONG TOUG OWOTOUG TPOTIOUG TOTIOBETNONG.

270 oxNua (6-26) paivetal kat n avtAia bloc. Autr ToroBeteital 6mnwg &-
va AVTANTIKO CUYKPOTNUA, KAl Oev XpelaleTal euBUYPAULOT.
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ZxApa 6-26: (A) AvtAia inline (B) avtAia bloc
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ZxAMa 6-27: AVTANTIKA OUYKPOTHLQTA O AgiToupyia

To avTANTIKO CUYKPOTNUA Eival KATAOKEUAOUEVO OTIWG PaiveTal OTO
oxnua (6-27), érmou n avtAia kat o Kivntpeag eivat duo aveEaptnTa KOUUa-
TIa.

6-18. To agpoyukTo ovuoTnua

To agpOYUKTO cUOTNUA CUVABWG TepAauBAavel Eva agpOYUKTO CUYKPOTN-
Ja TIoU priopel HEoa 0To PETAAALKO TOU KEAUPOG va TIEPLEXEL TA TTAVTA. 2U-
Xva Ba Bpouue ¢° autd va urdpxouv avTAieq kabwg Kat 1o doxeio dlaoTto-
AnG. Eival éva nAnpeg YPuxpooTAclo Tou TorobeTeital otnv Tapdtoaq, ornod-
Te Ogv KataAaupavel KOBOAOU WPEALLO XWPO.
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ZxAua 6-28: AcpOYUKTO OUYKPOTNUA, KAEIOTO O UETAAAIKT) KQTAOKEUN

210 oxnuata (6-28) kat (6-29) BAEMoupe dUO AgPOYUKTA OUYKPOTAUA-
Ta. EKTOG arnd 10 ouykpoOTnua uropel va urdpxel oe AAAO XWwpo, JEoA
OTO KTIPLO, TO AERNTOCTACLO UE TOV AERNTA KAl OAO TOV UTTOAOLTTO €EOTIAL-
OMO (avTAieg, doxeio SlACTOANG KATT). 'Ouwg ouxvd auTd Ta CUYKPOTHUA-
Ta €ival Kat avtAieg BepudTnTag, OnoTe dev Xpelaletal va urtapxel Aefn-
TOOTAOCLO.

ZxAMa 6-29: AcpOYUKTO OUYKPOTNUQ, TEAEIWG QVOIKTO
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2TavVIOTEPA CUVAVTANE TO AEPOYUKTO CUYKPOTNA OTO OTIOI0 O CUWMTIU-
KVWTNHG KAl TO KUPIwG punxavnua mou Yuxel To vepod (YPUKtng) eival paxkpld
TO éva arnd 10 AAN0. O CUUTIUKVWTNG TOTIOBETEITAL OTNV TAPATOA TOU KTLPI-
OU Kal 0 PUKTNG oTto YuxpooTdolo. H eikdva tou Puxpootaciou de dlaPpeé-
peL KABOAOU ard AUTA TOU USPOWUKTOU CUYKPOTAHUATOG. H povn dapopd
eival 6Tt 0 PUKTNG Oev OLABETEL EVOWUATWHEVO CUUMUKVWTN Kal OTL OTNV
TApAToq, AvTi yla ToV TIUPYO YPUKNG UTIAPXEL O CUUTTUKVWTNAG.

6-19. OI KAINAGTIOTIKEG HOVADEG ITOU OUVOEOVTAI OTO SIiKTUO TWV
OWANVWOEWYV UE VEPO

To SIKTUO CWANVWOEWY HE VEPO, OKOTIO £XEL TNV TPOPODOOCIa TWV KALUATL-
OoTIK@WV povadwv (KM). AvaAuTtika 8a avagepboupe otig KM apyotepa, ot
emouevo kepaiato. Ot KM eival Bactkd Tplwv e00V:

o Ol T1orukeg 1 Fan Coil Units (FCU) 6nwg autég mou gpaivovtal oTo oxn-
pa (6-30). Ta FCU urndpxouv kaL o€ TIOAAEG AKOUN LOPPEG 1) TIAPAA-
AQyYEG (Toixou, 0poPng, KPUPNG TOTOBETNONG, KOVOOAAG, KACETAG
YeUSOPOPNAG KATL).

[ STEeES.

ZxAMa 6-30: H rAgov ouvnBiougvn uoppn twv Fan Coil Units (FCU)

o OL KEVTPIKEG KALATIOTIKEG povadeg (KKM) mou eival 6omiwg oto oxhua
(6-31) kat aroteAouv TEPITTIAOKA Kal Bapld CUYKPOTAUATA, UE PMEYAAN
TIOLKIAia €EOTTALOOU.
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IxAuMa 6-31: Kevrpikn kAatiotikn povada (KKM)

o Ta evdldueoa eyedn Twv OUO TapAravw TIoU CUVABWS ovoudalovTal
NUIKEVIPIKEG N KAVAAATEG HOVAdEG Kal paivovTal 0To oxnua (6-32).
OuclaoTikd mpokeltal yia peyaha FCU mou cuvdéovTtal e aspayw-
YoUGQ Kal Yla TIG ortoieg dev UMdpxeLl Ovoua Kovmg arnodekto. O kdbe
KATAOKEUAOTNG Toug divel SlapopeTIKO dGvoua.

ZxAMa 6-32: HuIkevTPIKN KAUATIOTIKY povada, i kavailatn KM

Aerttopepws 6a avapepboupe otov KABe TuUTo KM apketd apyoTtepa oe
METAYEVEOTEPO KEPAAALO. XpeldleTal va TIOUPE TIOAAA OKOWN TIPLV QUTEQ
yivouv mMAnpwg avtAnmreg. O Tpoémog Asttoupyiag Toug eival apKeTa mnepi-
TIAOKOG Kal Ba Xpelaotouv €mMAéoV YVWOELS Yia va Yivel katavontog. H
BaBd yvwon twv KM aroteAei mpoumndbeon ya va Bewpeital KAMOLog
YVWOTNG TNG TEXVOAOYIAG TOU KALMATIONOU.
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6-20. H ouvdeon TOoU OUYKPOTHUATOG ITapaywyns Yyuxpou vepou
ME TO OiKTUO

2Ta oXNuata 1ou akoAouBouv Ba avagpepBouue TIOAU CUVOTITIKA O JEPL-
Koug duvaToug Tpormoug ouvdeong. Agv Ba Kavoupe TOAAG oxOAla. Ta a-
PNVOULE VA OXOAlACTOUV cav AoKnon, HEoa otnv Ta&n, oc cuvepyaoia ue
Tov KaBnyntn. Ol TpodTIoL oUVOEDNG TIOU PpaivovTal OTa OXAUATA, UMoPoUV
va UAoTIOINBoUV &iTe e UBPOWYUKTO EiTE UE AEPOYUKTO CUYKPOTNUA, ave-
EdptnTta and 1o €id0G TOU CUYKPOTNMATOG Tou artelkovidetat. Ot duvatég
OlaTA&elg eival ol €EAG:

i
I
|
'

.
A=

WUKTING vepou
(chiller)

Ao SiKtuo TIOANG

AloKOTING il
pong
(Flow switch)
i
_.-"
' |"( z 25z ) Aoxeio

| .1 SlaCTOANG
p—" Iy r
:‘1“152::;;ii1__

ZxAua 6-33: H arrAovotepn duvatn dlataén ouvosong Tou SIKTUOU

TWV OCWANVWOEWVY OTO CUYKPOTNUA MApaywyns Yuxpou vepou

o To TEAEIWG AMAG OUCTNUA TIOU paiveTal oTo oxNua (6-33). Meplhay-
Bavel Ta anmoAUtwg avaykaia yia va Aettoupynoel. Ti mpoBARuata
BAEMETE OTL Ba uropoucav va dnuioupynBouv; Oa anaviioeTe apou
MEAETNOETE KAl TIG eMOUEVEG dLATAEELG.
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15 'Jl-s

b = -I

; +17
1. AVTIKPASAOUIKOG OUVOECNOG 8. Bava arokormg
2. AlaOTOAIKOG OUVOECOG 9. AvtAia vepou
3. OepuoOPETPO 10. ®iATpo vepou
4. Mavoépetpo 11. Aoxeio dla0TOANG
5. Bava e€agplopou 12. BaABida aocpaAeiag
6. AlaKoOmTNgG pong 13. Autdpuarog mieong
7. Bava pubuiong porng 14. Anoxéteuon

15. Bava avtermotpopng

ZxAMa 6-34: Mia artAn diata&n ouvoeong, ue 0Ao Tov anapaitnto eEOMALOUO

e Eva anAd ocuotnua rmou meplAauBavel 6Aa ta arapaitnta épyava,
paiveTtal oTo oxNua (6-34). OAa Ta e€apTHUATA TOU Ba TIPETEL VA 0QQ
elval yvwoTda eKTOG and Tov avTKpadaoulkd oUVOECO TIoU eumnodilel
TOV KPAdAOUO TWV CUUTIIECTMV VA UETADIOETAL, HECW TWV OCWANVWLOE-
WV, OTO KTiplo. AVTIKPAOAOUIKOG OUVOECNOG ard KAOUTOOUK, ouvdE-
OeuEVOG oe DiKTUO, PpaiveTal 0To oxrua (6-35).

ZxAua 6-35: AvTikoadaouikog oUvOECIOG Arid KAOUTOOUK,
OUVOEDEUEVOG O OIKTUO
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2TO TIPONYOULEVO JIKTUO TOU OXNHaTog (6-35) eixape povo pia avtAia
Kal evteA®S aveEApTNToug KAAOOUG IPOoCcaywyng Kal EMOTPOYPTC TOU
vEPOU. 2T0 oXNua (6-36) £xoupe dUO KUKAGUATA: Eva KAEIOTO KUKAW-
Ha BpOyYXOou TIOU AEITOUPYEL OUVEXELA KAl £va aveEApTNTO KUKAWUA
pe avegaptnteg avtAieg pog TIg KM. To MAEOVEKTNA QUTOU TOU CU-
oTNuatog eival 0TI Ba untdpxel mavta YPuxpo vepod oTo KAELOTO OIKTUO.
Etol 6Tav Ba &ekiwvhoel To SikTuO, Ba OTaAel TIOAU ypriyopa n Yugn
oTI¢ KM.

NOoO o~ WN =

8 °y
| 12 1 13
3 4 ] Fiw Aiktuo TIOANg
n 2 8 9 10 8 e
=y : Anoé eykataotaon
3 4 6 Pl
12 7 [
}1 ? ot 8% ) >§< ?*I'Ipoq eyKataoTtaon
15 ? )
KukAopopnteg
114 OlKTUOU

. AVTIKPAOAOMIKOG OUVOEDUOG 8. Bava arnokormg
. AlaoTOAIKOG OUVOEOOG 9. AvTtAia vepou
. ©OepUOUETPO 10. ®iATpo vepOU
. Mavopetpo 11. Aoxeio Ola0TOANG
. Bava eEaeplopou 12. BaABida aopaleiag
. AlaKOTTITNG PONQ 13. MewwTng rieong
. Bava pubuiong pong 14. Artoxéteuon

15. Bava avtermotpopng

ZxAua 6-36: ZUoTnua ue eowTePIKO OIKTUO BpOyxouU

To ouotnua Tou oxXNUATOG (6-37) dlapEpeL Ao TO CUOTNUA TOU OXN)-
paTtog (6-36), oto OTL €xel HeYAAO BepUoOVWUEVO doXElo e KPUOo
VEPO, HEYAANG XWPENTIKOTNTAG, TO OToio ovoudleTal doxeio adpavei-
ag. 2e Ti oteveTe OTL AUTO €EUTMPETEL;
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AIKTUO TIOANG

OlKTUOU

Mpog
€£YKaATAoTAON ArtoxéTeuon
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. Bava pubuiong pong 14. AutdpaTtoq rieong
. Bava arnokorng 15. Artoxeteuon
16. Bava avterotpopng

ZxXAMa 6-37: 2Uvoeon e eowTEPIKO OIKTUO BpOYyxoU Kal ue doxeio adpaveiag

6-21. O umoAoyioudg TNG MTWONG MEONG TOU VEPOU

270 TIapoV BiBAio dev Ba emekTaboue o SUOKOAOUG UTIOAOYLOHMOUG, TOUG
oroioug katd naoa rmeavoTnTa oudENoTe Ba KANBeiTe va ekTeEAECETE. Oa
TIEPLOPLOTOUNE OTO VA dWOOUNE KATIOWA BACIKA OTOLXEIQ UTTOAOYLIOUOU TWV
OWANVOOEWV, WOTE Va Urnopeite va urnoAoyileTe povolL 0ag TNV mrtwon rie-
ONG KAl TIG AraLToOUEVES SLATOUEG OCWANVWOEWY, OE ATAA OIKTUA. 2KOTIOG
Mag eival va punv €xete ota UIKpd SiKTtua Tnv avaykn KArolou Tpitou va
0ag BonBnoel yia va ta SIaoPPWOETE.

Ot Turkr) povada tng mTwong rieong eival To kPa. 2g TIOAU UKPEG TITW-
oelg Tieong xpnoluoroloupe 1o Pa. Ot povadeg autég cuvdEéovTal UE TIG
AAAEQ povadeg Tieong, TwWV AAAWY CUCTNUATWY HOVADWY, UE TIG €EAG OXE-
o€lG:
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1 psi = 6,9 kPa (=7 kPa)
1m 2.Y.=9,8kPa (= 10 kPa)
1mm2.Y.=9_8Pa (=10 Pa)

1 bar = 100 kPa
1cm 2Y.=1mbar= 100 Pa
1 bar = 14,5 psi (= 15 psi)

t A 4 A | Nupyog
T YUENg
(78

S

>

>

R Y
WUKTIKO HECO AvtAia
agplo uypod

SUUTUKVWTAG

ZxAua 6-38: AikTuo vepou rupyou Yuéneg

Ag doupue apxLka, Tn YEVLIKY TEPITITWON TOU AVOLKTOU SIKTUOU KUKAOQO-
piag Tou vepou. To YOVO AVOIKTO KUKAWUA TIOU UMOPEL va €XOUPE o€ &va
KUKAWHA KALLATIOROU gival Tou TUpyou YUENG mou ¢paivetal oto oxnua (6-
38). H mtwong mieong Tou vepou Oe €va avolkto diktuo didetal and tn

ox€on:
Ap=p-g-H/A1000 + L - Ap, + Ap, (6-9)

‘Orou:
Ap = n oA ITwon Tieong os kPa
P = 1 TIUKVOTNTA ToU vepoU (= 1000 kg/mS3)

g=9,8 m/s?
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H =10 UYog 0c avolKtd KUKAwPa peTa&U oTtAbung avappoenong Kat
onueiou katabALYNG.

L = TO UAKOG TWV CWANVWY CE YETPA
Ap, =n MTwon Tieong ava YETpo unkoug, o kPa.

Ap, =n mTwon nieong oTig BAveg, KAUMUAEG, OUAAEKTEG KA. og kPa.
AUTEQ ouvnBwG £xouv TN TIou avepxetal riepinou oto 30% Tou
OUVOAOU TWV AVTIOTACEWV TOU JIKTUOU.

O napovopaothg 1000 otnv oxeon (6-9) umdpxel eMewdn TO YIVOUEVO
«p = g - H» divel To anotéAeoua o Pa. Alaipwvtag pe to 1000, To peta-
Tpeénoupe oe kPa (emeldn ta Ap Ap, Ap, ta €xoupe opioel oe kPa rou ei-
val N TUTTLKY) govada yla tnv 1twon mieong).

Emedn apbuntikd oto vepd 1o p = 1000, n maparavw oxeon (6-9), €191-
K@ Kal uévo yia 1o vepod, aroroleital otnyv:

AVOIKTO BikTUo®:  Ap=g-H+L- Ap, + Ap, (6-10)
2e €va KAeloTo diktuo 10 H = 0. OndTe KATAA)YOUUE OTNV OXEO0N:
KAg10T6 diktuo®: Ap=L-Ap +Ap, (6-11)
To Ap, uropei va uroAoyioTel avaAuTika, aAAd 0 akpIPnG UTTOAOYIOHOG
Tou &ePelyel and Toug OTOXOUG HaG. 2UuviBwg mpokurtel Ap, = 30% x (L

x Ap). Onote ot (6-10) kat (6-11) kATAA)YOUV OTIG QTTAOTIOINUEVEG OXE-
oelq:

AVOIKTO JiKTUO: Ap=g-H+13-L-Ap, (6-12)
KAelo16 dikTUO: Ap=13-L-Ap, (6-13)

To Ap, 10 AapBavoupe arod Toug Tiivakeg (6-7) Kal (6-8) kal OUYKEKPLE-
va arno Tov Tivaka (6-7), av TPOKELTAL YIa HaUupoug CwARVEG Bapewg TUToU
XWpIg papn ) Tov mivaka (6-8), av mpdkeLtal yla XaAKoowArveg. Ot tiva-
KEG aAUTOl LoxUouv Povo yia vepd 10°C mou eival pia ouvnéng péon Beppo-
Kpaoia ota diktua KAlATIopoU. Mropouv va Xpnotuorioinéouv, OUCLaoTIKA
XWpig o@daAua, otnv meploxn 5-15°C. 1 B€ppavon, onavia Ba xpelaotel

6 AVOIKT6 cival To SIKTUO TOU TUPYOU WUENG (0X. 6-24) Kal KAEIGTO TO SIKTUO TWV
K.M.
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va KAVETE UMOAOYIONO TWV CWANVWOOEWV ETEWON N TITWON Tiieong oTo (e-
07O vepod elval pikpdTepn. MNa vepd Bepuokpaoiag 40-50°C (oL cuvnbelg
Bepuokpacieq otic KM), oL mtwaoelg mieong eivar otoug XaAuBSOCWARVEG
nepinou 10% UIKPOTEPES KAl OTOUG XAAKOOWANVEG Tepirmou 20%. Na Toug
OWANVEG NUIPBAPEWG TUTIOU UTOPEL e€MioNg va XpnoluorionBei o Tmivakag
(6-7) emeldn n dlapopd Tou TIPOKUTTTEL eival aueAnTéa.

Av éva dikTuo apouctalel Twon Tieong Ap kat dlappEeTal ano mapo-
XN Q, TOTE, Yla OXL TIOAU peyaAeg dlakupavoelg Tou Q, o Adyogq:

C=Ap/Q? (6-14)
€xelL oxedov oTabepn TIPA.

Taxutnta pong O0TO OTOWIO KATABAIWEWS (M/s) »

0 0,5 1 1,5 2 2,5
| | |

120 ' :
2TPOPERQ
n=1450 1/m
100
2| @
5 n &
O o I
80 KaurmuAeg
| Q=C-V?
© yla dldpopeq
o .
= Q TIHEG TOou C
= 60 5
o ©
= >
q, ,
40 2nueio
- — |- — /1 — — < Aettoupyiag
| %\9 yia C =12,85
| oz
20 :
|
//// i
— |
0 — |
0 . ! y 2 W™
Mapoxn Q »

ZxAMa 6-39: To onueio TouNG XapaKTNPLOTIKNG KAUITUANG TOU OIKTUOU
Kal TNG XAPAaKTNpPIOTIKNG KAUTUANG NG avtAiag ival to onueio Aeitoupyiag
NG avtAiag. 2Tnv npokelugvn nepintwon, orou 1o C=12,85 to onueio Asttoupyiag
eivai to: Ap=35 kPa kai Q=1,65m°
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OL kaurUuAeg Tou opiCovtal arod Tn oxeon:
Ap=CxQ? (6-15)

OVOUAZoVTAl XAPAKTNPLOTIKEG KAUTUAEG AElTOUpYiag Tou SIKTUou. Té-
TOlEG KAUTIUAEG Yia dlagpopeq TuEG Tou C, paivovtal oto oxnua (6-39). E-
riong kat n avtAia napouotdlel pia SIKA TNG XAPAKTNPLOTIKI KAUTUAN, TIOU
eniong gaivetal oto oxnua (6-39). H Toun Twv OUO XAPAKINPLOTIKWOV Ka-
MITUAQV (TNG avTAiag Kal Tou SIKTUOU), TIoU paiveTal 0To oxnua (6-39), pag
Olvel TO onueio AsiToupyiag NG AvTAiag. TNV TIPOKELEVT TIEPITTTWOT], O-
nwg BAénoupe oTo oxAua (6-39), yia Tnv KauruAn pe C = 12,85, To onueio
Aeltoupyiag mpokurrtel oto Q = 1,65 L/s kat Ap = 37 kPa. Ot kataokeua-
OTEG AVTALWV €XOUV TIAVTA OLOBECIUEG TIG KAUTUAEG UE TIG XAPAKTINPLOTL-
KEG NG AelToupyiag Toug.



302

ErKATASTASEIS KAIMATIZMOY I

Mivakag (6-7): NMTwon micong Ap, Tou vepoU o€ XaAuB30owARVEG
B8apéwg Tumou (o€ kPa/m)

Oeppokpacia vepou t = 10°C
1/2" 3/4" 1 1,

\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
1, 2" 21/, 3"

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 0,507 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 1936 | 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

lNat =50 °C, nroAAarnAactaote 1o Ap ue 0,9, ya t = 30 °C ue 0,95
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Mivakag (6-8): H mTwon micong Ap, Tou vepou 0 XAAKOOWARVEG

(oe kPa/m)
Oepuokpacia vepou t = 10°C
16 x 1 18 x1 22x 1 28 x 1,5
\% 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 1956 | 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
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 0,322 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 3,633 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 | 2686 1,277 4,416 0,943 | 6,359 0,756
2,50 2,010 1,961 2,985 1,541 4906 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

lat =50 °C, nroAAarnAaciaote 1o Ap ue 0,8, yta t = 30 °C ue 0,9
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MEPIAHWH - ANAKE®AAAIQZH

e 3TOV KAATIONO Ta pOVA CUCTAUATA TIOU Ba XPElAoTEL va PEAETY-

OOUUE HE YPUKTIKO uypo, eival Ta cuotiuata VRV, rou aroteAouvTal
arnd v eEWTEPIKA HOVAdA Kal arod €vav TIEPLOPLOPEVO aplBud eow-
TEPIKWV Hovadwyv DX.

To OIKTUO TwV CWANVAOOEWV TOU YPUKTIKOU uypou gival arnAd oTov U-
TIOAOYIOMO TOU Kal Yla va TO SLaUOPPWOOUNE akoAouBoupe auoTtnpa
TIG odnyieg Tng etalpeiag mou To mpounBeuel. Ol CWANVWOELG £XOUV
TIEPLOPLOUOUG WG TIPOG TO UAKOG TOUG. XPNOLUOTIOoUVTAL JOVO XOA-
KOOWANVvEG oL dlaoTdaoelg Twv oroiwv didovtal otov mivaka (6-1). Y-
TIAPXOUV OOPBAPEG OLAPOPEG UETAEU TWV dlaPpOpwV KATACKEUAOTOV
6o0ov apopd Tov TPOTIo dlaudPPwong Twv cuoTnuatwyv VRV,

To dIKTUO CWANVWOEWY TOU VEPOU €ival TIOAU TILO EUEAIKTO arto TO di-
KTUO TWV OWANVWOEWV TOU WUKTIKOU UypoU Kal Oev €XEL TEPLOPL-
OMOUG OoTa UNRKnN, aAAd eival o dUOKOAO oTnv PEAETN Tou. Emiong
ouxva exeL avaykn eElooppomnong.

H e€looppodmnon eival pia dadikacia mou propei va yivel eite pe
PUBLLOTIKEG Baveg, eiTe He TNV KATAAANAN eruAoyr Twv KM. H pébo-
00C UE TIG PUBUIOTIKEG BAVEG ETUTUYXAVEL ETAKPIBWS TNV TAPoXnH
TIou B€Aoupe Kal yU autd ol CWANVWOELG TOU VEPOU TIPOKUTITOUV I
KpoTEPEG. AMO TNV AAAN, N €El0OPPOTINCT HECW TNG KATAAANANG eTlL-
Aoyng Twv KM, odnyei oe anAouotepo SiKTUO Xwpig ToV Kivduvo a-
ToPUBIIONG AAAA CUVNBWGS €XEL HEYAAUTEPEG TIAPOXEG VEPOU KAl Ka-
TA OUVETIELA Ol CWANVWOELG eival LEYAAUTEPWV SLAUETPWV.

YTiapxouv U0 €0MV PUBUIOTIKEG BAveg: (a) AUTEG TIOU eMIAEYyOvTAL
ano daypauuarta Bacel evog CUVTEAEDTY| Tou ovoualetal K| o oroi-
0G kaBopiCetal amo v UEAETN (B) QUTEG TIOU £€XOUV QVAUOVEG Yla
NV €Ml TOTOU PUBULON TOUG, HECW KATAAANAWY OpYAVWYV TIOU UETPA-
VE TNV Tieon Kat Tnv riapoxn vepou. H teAeldtepn aAAd kat akplBote-
pn o€ KOOTOG HEBODBOG pUBULONG €ival UE TIG T TOTIOU PETPNAOELG.

27a OIKTUA VEPOU XPENOLUOTIOOUVTAL XAAKOOWATNVEG KAl OLONPOCWAT-
VEG TWV OTIoiwV oL dlacTAcELg divovTal OTov Tiivaka (6-4). H duvaue-
vn va OLEABeL amnd auTtoug YUKTIKN LoXUG gaiveTal oTov mivaka (6-5).
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O XaAKOOWANVEG TIOU Ba TIPETIEL va XPNOLUOTIOmN 80UV yia TNV avTika-
TadoTaon Twv XOAUBSOOWANVwY €vog maAalou SIkTUou, ermAEyovTal
KATOTILV JEAETNG 1), OTNV avaykn, Bacel Tou mivaka (6-6). Ot mTtwoelg
rnieong ywa vepod, oe Bepuokpacia mepinmou 10°C (rou evolapEpel
OTOV KAlLATIONO) divovTal 0Toug Tivakeg (6-7) kat (6-8).

H TtaxutnTta Tou vepolu HECA OTOUG OWARVEG, XPNOLULOTIOIWVTAG TIG
TUTIIKEG povadeq tou S, divetal ard ) oxéon V,, = 1300x(Q/Di2).

Alakupdavoelg g napoxng vepou g ta&ewg tou 20% eAdxiota e-
mpeagouv tnv andédoon piag KM.

To kKéBe dikTUO TIapouctalel hia XapaKTNPLOTIKY KAUTIUAN mou dideTal
aréd ™ oxéon Ap = C - V2. H Tour g PE TNV XOPAKTNPLOTIKY] AEL-
Toupyiag ™g avTAiag divel To onueio Asttoupyiag.

Ta diktua Tou vepoUu xpnoluoriolouvTtal ard Ta CUYKPOTHUATA Tapa-
YwYNHQ YPuxpou vepou Ta ortoia eival dUo e0WV: Ta agpOYUKTA Kal Ta
USPOYUKTA.

Ta udpoYuUKTa cucoThuata €xouv duo Oiktua vepou: (a) To dikTuo
Twv KM kat (B) To dikTtuo vepou Tou TUpyou WUENG TO oroio eival To-
AU Bpwuiko Kal arattei e8Ik pépuva. Emiong amaitolv Kal KAroLo
XWPO HEOA OTO KTIPLO Yla TNV eykATAoTaon Tou eEOTTALOMOU O OTI0I0G
ovoudaleTal PuxpooTaolo 1 unxavooTdoto. lMapoucidlouv XaunAn
KatavaAwon evépyelag kat oTabepotnTa otnv arnddoon. Eivatl duwg
TILo TEPIMAOKA Kal XpelalovTtal ePLocOTEPTN CUVTHENON.

Ta agpdYPUKTa CUOTANATA TIEPLEXOUV OAOV TOoV EEOTTALONO OE €va Yu-
KTIKO OUYKPOTNUA TIOU CUVABWG ToroBeTeiTal oTnv TapdTtoa. Suxva
MAAloTa eival avTAieg BeppoTNTAG. KATavaA®vouv TEPLOCOTEPT EVEP-
yela arod 1a udpdYPuKkTa aAAd sival armAouoTepa Kat XpetalovTtal TIoAU
AlyoTepn ouvtrpnon. Emniong dev katavaAwvouv vepo TO OTI0I0 UIo-
pel, otV Meploxn NG eykatdotaong, va Pnv urdpxel os apbovia.

2Ta YPUKTIKA OUYKPOTAUATA £QAPUOCETAL OUXVA TO KUKAWUA TOU
Bpoyxou, ywa va undpxel avta Kpuo vepd oTtnv povada napaywyne
Tou. ETol arnogelyeTtal TO KABNUEPLVO KAEIOIMO TNG HovAadag Kal ol
OUOKOAIEG EKKIVNONG. ZUYXPOVWG, UE TNV EKKIVNOT TOU CUCTHUATOG
uttidpxel 1on OlaBECIUO Kpuo vepd. To ouotnua PBeATIOVETAL KAl UE
NV MPOooBNKnN Tou doxeiou adpaveiag mou auEavel TNV TIEPLEKTIKOTN-
Ta 0€ vePO TOU EOWTEPLKOU PPOYXOU.
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9) EPQTHZEIS

10.

Mowd eival Ta MAEOVEKTNUATA KAl TA YELOVEKTNUATA TWV SIKTUWV
OWANVWOEWV EVOC CUOTNUATOG UE YUKTIKO UYPO KAl EVOG CUOTH-
patog pe vepd. Eoeig mowd and ta duo Ba mpoTIHoUcaTe va eQap-
pnolete;

‘Otav BEAeTe va SLAPOPPOOETE TO OIKTUO TWV CWANVWOEWV EVOQ
ouotnuatog VRV, Ba xpnolyorojoete POvVo TIG odnyieg mou oi-
vovTtal ¢’ autd To BIBAio;

2€ €va OIKTUO PE CWANVWOELG YUKTIKOU UYPOU, TIWG AVTIETWITICE-
TaL 1o TPOPBANUA TNG HETABAAASUEVNG AVAYKNG YA YUKTIKO UYPO;

Ti oxéon €xel n OVOMAOTIKY dlACTACT TWV XAAUBSOCWANVWY UE
TIG TIPAYMATIKEG TOUG SLAOTACELG;

Emeldn douAeuoupe oto cuotnua Sl, katd tn yvoun oag, pag on-
Mloupyeital karolo mMPoRANUa ovoudlovtag Toug XaAUBSOOWA-
VEG UE TNV OVOUATLKY) TOUG L1A0TAOoN o€ (vToeg; Kpivete OTL Ba 13-
Tav arapaitnTo va mpooapuUooTel 0TAdIaKA 1N ayopd OoTn XPnon
NG ovouaciag Toug oe mm;

‘Otav BéAete va aAAdEeTe €va TAAALO JiKTUO XOAUBSOCWANVWY
ME XAAKOOWANVEG, Ti avTioTolkia SlapéTpwy Ba TpEmeL va Xpnol-
LOTIOINOETE;

Mowa eival n ox€on mou divel TNV TaxUTnTa TOU VEPOU PECA OTOUG
OWANVEG;

Molég eival oL ox€oelg ou pag divouv, KATA TPooEyyLon, T du-
VAULIKOTNTA €VOG CWAN VA 0 TIAPEXOUEVN PUKTIKA 1] BEPUAVTLIKN L-
OXU; EEnyeioTe nwg mpogkuPav QUTEG OL OXECELG.

Mowd eival n ox€on urnoAoylopoU NG Araltoudevng Tapoxng ve-
pou peoa arod pia KM;

Ti kGvoupe 6TavV PAG TIPOKUTITOUV AAAEG TIAPOXEG VEPOU TO XELUW-
va Kal AAAeg To KaAokaipt; Mriopei va akoAouBnbei n idla Auon
Kal oTa SiKTUa TwV CWANVWoewV WUKTIKOU uypou; EEnynote v
arndvtnon cag.
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Av pewwooupue tnv mapoxn uiag KM Kata €va 1ooooTo, TLX. KATa
20%, Ba pelwbei kat n andédoon TG avaioya; Nat 1) 6xL kat ylati;

MMowdg eival o oplopog NG €ELCOPPOTINONG TWV TITWOEWV TIEONG
o€ éva SiKTuo;

Mowd diktua xpetalovtal eElcoppdmnoN;

Me roloug Tpdroug uropei va yivetal n e§looppomnon;

Ti eivat ot ouvteleoTeg K, kat K, ;

Me rold tpdro yivetal n €€looppoTMON UE TNV ETIAOYN TWV KO-

TAAANAwV KM; Ti kepdiCoupe pe autr) tn YEBOSO Kal oo eival 1o
MELOVEKTNMA TNG;

Mg peTtaBAAAOVTAL OL TITWOELG THiEONG O OXEON UE TIG TIAPOXES
vepPoU;
Mol eival Ta TAEOVEKTAUATA KAl TA UELOVEKTAUATA TOU UdPOYuU-

KTOU OUOTAMATOG KAl TOU AgPOYUKTOU CUCTHHATOG TIAPAYWYNG
Yuxpou vepou;

A6 mold pepn anoteAeital To UOPOYUKTO oUCTNUA Katl arod rold
TO AEPOYUKTO;

Mécwv eldwV KUKAWUATA VEPOU UTIAPXOUV OTO USPOYUKTO cUOTN-
Ma Kat Tiéoca oTo agpOYUKTO;

Mati To vepd TOU KUKAMWUATOG TwV TIUpYwWV YPUENG eival BpWULKO;

Moud eival ta €idn Twv KM mrou cuvdEovTal OTO SiKTUO TWV CWAN-
VWOEWY TOU UOPOYUKTOU CUCTAUATOS KALUATIOUOU;

Kavte éva okitoo ouvdeong piag KM oTto SIKTUO OWANVLOEWV Kal
ONMELDOTE eMAvVw TA OPYAvVA AUTOMATIOMOU Kal EAEYXOU NG AEl-
TOUpYiag rou Ba TPETEL va undpxouV MAavw Tng.

lMati xpnoworoloupe ocuxva otn ouvdeon Twv KM 10 KUKAWUA
Bpdyxou;

Ti eival To doxeio adpaveiag oe Eva KUKAwMA BpoOyxou; 2 Ti Xpn-
OluevElL;

[Moloi eival ot arAormonuévol TUTOL UTIOAOYLOUOU TG TITWOoNG Tiie-
ong o€ €va OIKTUO [Ee vePO (0 AVOLIKTO Kal 0 KAELOTO OIKTUO);

Ti eival n XapaKTNELOTLKY) KAUTTUAN Tou JIKTUOU, Ti TNG avTAiag Kat
rotd To onpeio Asttoupyiag; Aci&te Ta e €va okitoo.
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#ﬁ ASKHZEIE

210 oxnua (6-10), kavte dlACTACLOAGYNON TOU JIKTUOU TWV OWAN-
VWOOEWVY, av ol povadeg 1,2,3 €xouv deiktn goptiong 32, ot 4,5,6
€xouv 40, n 7 €xel 63 katn 8 £xel 80.

2. 210 oxfua (6-11), kavte dlaOTACIOAOYNOT TOoU OIKTUOU UTOBETO-
vTag OTL ol HovAdeG opoPnG ival Tou TUMOU “24” kal Tou darédou
Tou TUTIOU “12”.
3. 210 oYnua (6-13), kavTe Sla0TACLOAOYNON TOU SIKTUOU TWwV CWAN-
VWOEWVY, UMOBETOVTAG OTL OAEG OL POVADEG €XOUV OEIKTN POPTL-
ong 50.
4. Na urtoAoyloTel n TaxutnTa Tou VeEPOU OTOUG CWANVES CUUPpWVA
LE TOV TAPAKATW TTivVaka:
Mapoxn (L/s) OvouaoTiKn diaoTaon Tayxurnta (m/s)
4,3 2"
0,5 1"
0,25 22 x 1
6,5 64 x 2
0,2 3/4"
0,1 18 x 1
5. Mia KM, n «A», €xeL va avTieTwriosl oAlkd ¢opTio 2,85 kW kat
Mia GAAn, n «B» €xel 3,6 KW. Na uroAoylotouv ol JlepXOUEVEG
TIAPOXEG VEPOU arod Tnv KABe pia ard auteg yua At=5°C. Na eru-
Aeyouv ertiong ol KATAAANAoL XOAKOOWARVEG TPopodoaiag Toug
pEe vepd. Av O0TO OIKTUO UTTApXOoUV 3 HovAdeg TUTIoU «A» Kal 5 TU-
mou «B», mold Ba eival n ouvoAlkr mapoxr mou Ba dlappEel Tov
KEVIPIKO OwAfva tpopodoaciag toug; lMNMowd didotaon cwArva 6a
ETUAEYQTE;
6. 2710 OlKTUO NG Aoknong 5, va emavaAneBei n dla dtadikacia pe

XAAUBOOOWAAVEG.
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7.  ZwAnvag dappgetal arod rapoxr vepou 3,3 L/s. MNM6co avapévetal
TO YUKTIKO (OpTio Kal TIOCO0 TO BEPUIKO POPTio Tou Ba propel va
KaAUYeL;

8. Mia KM dwappéetat arnd rapoxn vepou 0,25 L/s kal €xel va KaAU-
Yel oAKO popTio 5,5 kW. lNMold Ba eival To At Tou vepou HEOW TNG
KM; Av petd augnbei n nmapoxr tou vepou kKatd 30%, Ue avTioTol-
XN au&non g andédoong 8%, ndéco Ba eival To veéo At;

9. “Na uroAoytotei n Tiun Tou K, wote va gxoupe nrwon rieong 30
kPa yia diepxouevn rmapoxn vepou 0,25 L/s.

10. O1 dUo teAecutaie¢ KM evdg dikTuou Exouv arnootaon UeTA&U TOUG
5 m, kat o owAnvag rou TI¢ evwvel givat @18x1. Alappgovtal kai
ot oUo ard rapoxn vepou 0,25 L/s kat nmapouctdlouv rrwon rie-
ong 30 kPa. H teAeutaia oev Exet kauia pubuion. Na urtoAoylotei
0 ouvteAeotng K, NG MpoTeAeuTaiag.

11.  Av oto nponyouuevo napadeslyua Kkatapynbei n pubuton, roia 6a
elval n rmapoxn Tou vepou e TNV oroia Ba dlappEsTal n rnpote-
Aegutaia KM; ©a urntdpé&et ouotwdng ditapopd otnv arodoon;

12. Na urtoAoylotel n SLIQUETPOG Tou CWAN VA (XAAUBSOOWANRVAG) Kal
n avrAia (mapoxn, TTMON THeoNG) TOU KUKAWUATOG TOU TIUPYOU
YUENG Tou oxnuarog (6-38). Aidovtal: YUKTLKY LoXUG OUYKPOTIUA-
Tog 60 kW, Tt0 vepd oToug TUpyouq YUEng Ba mmyaivel pe Bepuo-
kpaoia 35°C kal B8a emiotpéPel pe 30°C Kal TO CUVOALKO UNKOG
TV CWAVV gival 75 mm. To «H» ecwTeplkd Twv MUpYwV YUugng
elvat 1,5 m. Mropeite va XpnoLUOTOoIOETE ToV Tiivaka (6-7) Je TIq
Twoelg rieong petwpeveg Katd 10%. Na emAéEete éva péyebog
OWANva PeyaAuTtepo ard autd Tou Ba mpokuPel, AOyw Tou OTL N
OLAUETPOG e TOV KPS PELVETAL AOYW NG ETIKABIONG AAATWV.

7 0L AOKAOEIG Je TAGYLA YPAPT], avapEPOVTal 08 TUAUATA TNE BEwpIag, TWV omoiwy
n dwdackaAia eixe apebei oTnV Kpion Tou KABNYNTH.
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WukTIKS pécO AvVTAiQ
agplo uypo
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2UMMUKVWTAG

2KITOAPETE €va UOPOYUKTO SIKTUO e XaAUBOOOWANRVEG, XWpPIg va
BAEneTe ota oxuata tou BRAlou, Tou va rieplAaupavel Ta €ENG:
KEVTPIKO CWARVA 27, TIOU KATAAAYEL O CUAAEKTN AIT’ OTIOU EKKL-
vouv 2 EMUEPOUS KATAKOPUPOL KAAdOoL TIou apyifouv 11/2" META
yivovtat 11/4" META 177 kAl KaTaAnyouv og 3/4 7" . Z& kABe aAAayn
OlauETPOU, OTOV €va KAADO eival ouvdedeueva duo FCU pe ocwAn-
veg Tpo®odooiag 1/2°" kat otov dAAo ard &va tio peydho FCU
nE cwAnva tpogodoaciag 3/4°. OI anooTtacelq UETAEU TwV KO-
Bwv dlakAadwong Twv FCU eivat 6Aeg 3 m. H arndotaon Tou mpw-
Tou FCU and tov cUAAEKTN eival 10 m, kAl 0 KEVTPIKOG OCWARvVAG
TPOPOdOCiag ard 10 YUXPOOTACLO PEXPL TO CUAAEKTN eival erti-
ong 10 m. Ot cwAnveg tpopodooiag Twv FCU amd toug KOUPBoUg
€XOUV OAeG TO iOl0 prKog mou eivat 1 m (dnAadr) ava FCU n mpo-
OQYWYN Kal n eruotpo®n padi eivat 2 m).

210 mapanavw OIKTUO, UTtoBECTE OTL AOYW TaAAIOTNTAG TOU, OAG

{nTAve va QVTIKATACTIOETE TOUG XOAUBBOOWANVEG HE XAAKOOW-
AQveg. OpioTe TIQ VEEG IAUETPOUG TOU DIKTUOU.
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p 7
wy\\mnKOMENo: ZTOXO\

Na pdbouv ol pabnTég TIC BACIKEG apXEQ TIou SLETIOUV TN HeTAdooN
BepudTNTAG.

Na kaTaAdpBouv Mwg AEITOUPYOUV OL EVOAAAKTEG BEPUOTNTAG.

\/ Na evnuepwBouv oL pabnTég yla Ta €idn TWV EVOANAKTOV BepUOTN-
TAG TIOU XPNOLUOTIOIOUVTAL OTOV KALLATIONO

Na pabouv ya rola xpnon eivat KaTaAANAoG 0 kGBe eVOAAGKTNG.

7-1. [lMwg emiTuyxdaverai n evaAAayn T1ng OspuoTnrag

H evaAAayr) BepudtnTag HeTAEU dUO PEUCTMOV ETITUYXAVETAL LECW Wiag
OTEPEAG SLAXWPLOTIKAG ETULPAVELAG. H SLaXWPLOTIKY aQuTh TUPAVELQ UTTOPEL
va dnuoupyeital pe dlaopoug TpoToug. MN.x. uropei va eival n ermeavela
OWAAVWV, ECWTEPIKA TWV OTIOIWV PEEL TO €va PEUOTO, eV eEWTEPIKA PBpi-
oketal To dAAo, Orwg BAEnoupe oto oxnua (7-1). Ta duo peuotd £xouv
dlapopeTikeEG Beppokpaoieg t, kal t; evid 0 CwANvag €xel pia evolaueon
Bepuokpaaia t,. Mmnopei dnAadn va £Xoupe TIG €ENG SUO MEPUTTWOELG:

‘Otav Yuxetal To PEUCTO E0WTEPIKA TOU OWANva: t; > t, > t,

‘Otav Yuxetal To peuoTo YUpw ard tov owAnva: t, <t, < t,

Ma 1 dnuoupyia SLOXWPLOTIKWV ETLPAVELDY, XPNOLLOTIoOoUVTAL Aarto-
KAELOTIKA TA LETAAAQ UE PEYAAT BEPUIKT AYWYLLOTNTA (OUVHBWG O XOAKOG
KAl To aAoupivio, oraviotepa o XAAupag). To naxog Twv SLIaXWPLOTIKDV &-
rupavelwv eival oAU UKPO (OuvhBwg KATw Tou 1 mm), MOTE va un OnpL-
oupyeital ard autod avtiotaon otn por TG BeppotTnTag. AnAadr kat ot dUo
TIAEUPEG TNG SLAXWPLOTIKNG ETILPAVELAG TIPAKTIKA €XOUV TNV dla BepoKpa-
oia t,.
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O¢epuokpacia

e

Peuoto ecwTtepika
TOU OWATNva t3

t

Peuoto eEwtepika
TOU WA vVa

ZxAua 7-1: EvaAiayn Bepuotntac uetaéu SUO peUCTWV TTOU TO £va PEEL UECQA ATTO
gva owAnva evw 1o dAAo Bpioketal eEwTEPIKA TOU OwANRva

Oepuog agpag
QTTPATRTITIO T

N L

=9

Wuxpobg agpag

ZxAMa 7-2: Ta BepuavTikd owuara gival aro Ti¢ armAOUCTEPEG UOPPES
EVAAAQKTWV Bgpuotntag

Av 1O €va arod Ta dUOo peuoTd gival akivnTo, TOTE EXOUUE TNV TEPIMTW-
on ONw¢g auThH Tou OoXAUATog (7-2). 210 oxNua autd BAEmoupe €va Bepua-
VTIKO OWUA, YUPpWw artd TO OToio £XOUUE TOV aépa Tou Xwpou. To BepuavTl-
KO owpa dlappéeTal arod vePO VM O AEPAG TOU XWPOU, apXLKA givat akivn-
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T0G. O aépag opwg eEavaykaletal va Kivnbei, yupw ard To BEPUAVTIKO
owua, Je Jia diadikaoia rmou ovopdaleTal PUOLKY KUKAoPopia. H QuOoLKY Ku-
KAo®opia dnuloupyeital ard To BepuavTtikO cwua To oroio Bepuaivel Tov
aépa Tou Xwpou. O Bepudg agpag, eneldn eival eAapputepog, avepaivel
TPOG Ta EMAVW, TIAPAXWPWVTAG Tn B€on Tou oTov Yuxpod agpa. EToL Ku-
KAOQOopel 0 aEpag yupw arod To BEPUAVTIKO OWPA Kal evaAhaooeTal Bep-
MOTNTA METAEU TOU a€pa Kal Tou BepuoU vEPOU TIOU KUKAOPOPEL HECA OTO
BepUavVTIKO oWUAQ.

To BeppavTikdG oA TIOU avaPEpape Tapanavw, eival arnd TIg anAou-
OTEPEG TIEPUTTWOELG EVAAAAKTWOV BEPUOTNTAC KAl CUYXPOVWES ard AUTEQ
rnapouctdlouv ApLloTn AEITOUPYLIKOTNTA XWwPIG KABOAoOU oxedOV TIPORAARUA-
Ta. 'Ouwg OToV KALLATIONO, O XPNOLUOTIOIOUVTAL CUCTAHUATA EVAAAAYNG
BepudTnTAg TIOU £X0OUV TO €va arnd Ta dUo PEUCTA Ge OTACLUN KATAOTAOT,
Onwg 1.X. ouppaivel 0To oxNua (7-2) o6rou o agpag eivat otaotuog. Ot Ad-
YOl gival TIOAAOL Kal 0 KuplOTEPOG arod autoug, onwg Ba doupe, sival 6TL N
nMocoTNTA TNG EVAAAACOOPEVNG BepudTNTAS 0NV YUEN, 6TaV 0 a€pag &i-
val OTACLWOG, gival TIOAU WIKPn. '’ auTo, Ta dUo peuoTdA TTIOU EVAAAACOOUV
™n BepuodTNTa TOUG, £€avaykalovtal TAvToTe o€ BEPRLACUEVN KUKAOPOpIa.
Ma 1 BeRlaocpévn KUKAOPOpPIa Tou agpa, XPNOoLLOTIoIoUVTAL Ol KATAAANAOL
AVEULOTAPEG.

AAAEQ TIEPIMTWOELG EVAAAAKTWV BEPUOTNTAG UMTOPOUUE VA AVAPEPOULE
ndpa TOAAEG, TIOU TIG CUVAVTAUE OTnV Kadnuepvh nwag Cwry. ‘'Orou Kal av
Kolta&oupe Ba doupe evaAAdkTeg Beppotntag. EvOelkTiKA avagépoupe
Toug €ENg:

e To olklak6 Yuyeio: To ocuoTNUA TWV CWAAVWV TIOU UTIAPXEL OTO TIOW
pépog Tou Yuyeiou, dev eival apd €vag AANOG TUTIOG EVAAAGKTN
BepUOTNTAG. 2’ AUTOV KATOANYEL N BEPUOTNTA TIOU EIOPEEL OTO E0W-
TEPIKO TOU Yuyeiou kat arnd ekei evaAANGOOETAL UE TOV A€PA TOU TIEPL-
BaAAovTog, pe TN dladikaoia NG PUOIKNG KUKAoPopIag, Omwe akpl-
Bwg eidaue OTL yiveTal pe Ta BepUavTIKG cOUATA.

e To unoiAep: To CeoTO vePO TOU AERNTA pEEL PEoA O [ia oepravtiva
OTO E0WTEPIKO TOU WMOIAEP. Me TN PUOIKA KUKAOQOPIO TOU apXLlKa
OTAOCLOU VEPOU, TIOU BpiokeTal EOWTEPIKA TOU UMOIAEP Kal TIEPIBAA-
AeL TN ogpriavTiva, auto 1o vepd BepuaiveTtal. H oegpriavTiva eival o
EVAAAAKTNG BeppotTnTag. H povn dlagopd 1ou €xouue ard 1o mapd-
Oclypa Tou BepUavTIKOU CWUATOG gival OTL, avTi o evOAAAKTNG Bep-
pHOTNTAG va TiepIBAAAeTAL Ue agpa, TIEPIBAAAETAL pE VEPO.
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e O nAlokég Beppocipwvag: Edw €xoupe éva evolAueoo KAELOTO KU-
KAwUa vepou. To vepd TOU KAEIOTOU KUKAWUATOG BepuaiveTal amnod
TNV NALAKR aKTVOROAIQ Kal Ue TN PUOLKY KUKAOpOpia avaykalstal va
avéABel YnAotepa. Mavw Opwg arod Tov CUAAEKTN TNG NALOKNAG Bep-
MOTNTAG, UTIApXEL £va UMOIAEP. 2TN OEPTIAVTIVA ECWTEPLIKA TOU WUITOL-
Aep KATAANYEL TO BePUO vEPO TOU KAEIOTOU KUKAWUATOG Kal Beppai-
VEL TO VEPO TIOU TNV MEPPRAAAEL (KaTA TOV TPOTIO Tou eidape Tpon-
YOULEVWG). To vepd TOU KAELOTOU KUKAWUATOG YUXETAL HECA OTO
MTTOLAEP Kal KaTeRaiveL TIPOG TA KATW, TIAAL AOYW TNG PUOLKNG KUKAO-
@opiag. OnoTe N KUKAopoOpia Tou vePOU TOU KAEIOTOU KUKAWUATOQ
MEe auTtév Tov TPOTo ouveyifeTal Kal KaTd cuvEerela ouvexidetal kat n
AelToupyia Tou evaAAAKTN BepuoOTNTAG.

7-2. Baoikég oxéocig mou dIEmouv Thv evaAiayn TnG Bepudrnrag

MNa va kataAdapoupe KaAUTEpPA TL aKPLBOS Aaupavel xwpa, ag douue TO
oxAua (7-3). 210 oxNUa autd £XoUe Wia oTeped empavela e Bepuokpa-
oia t, kat ue autnv épxetal oe enagn éva peuotod Bepuokpaoiag t,. H e-
vaAAQooOuEVN BepUOTNTA €ival €0TW q KAl 1 eruPpavela evaAlayng eival
A. Téte €xoupe:

Av t, < t,, €xoupe BEppavon Tou peuoToU Kal LoXUEL N OXEoN:
g=hA(,-t) (7-1)
Av t, > t,, €xoupe YPUEN TOU PEUCTOU Kal LOXUEL 1] OXEON:
g=hA( -t) (7-2)

O ouvteAeotg h ovopdletal ouvTeEAEOTAG METAPOPAg OepudTnTAg
(heat transfer coefficient). Ot povadeg tou eivat oe W/m2K. H twry tou h &i-
val SlapOoPETIKY Yla KABe €idog peuoTtou. ‘Ouwg, oe pia dedopévn empa-
VELQ, UE OUYKEKPIMEVO PEUOTO KAl OUYKEKPLMEVN TaXUTNTA PONG, N T TOU
h T600 otnv YU&n, 600 Kal oTn BEPPAVON TIAPAUEVEL N idla. AnAadr) n TIunA
Tou h dev ermmpedleTal amod tn dleuBuvon TPOoG TNV oroia AapBavel xwpa n
evaAAQyn TnG BepuoOTNTAG (Ard TNV ETILPAVELA TIPOG TO PEUOTO N avTioTpo-
®a). ‘Otav n empavela evaAAayng Bepuotntag eivar avwpaAn (KUpatoet-
Ong), OTWG TL.X. TA TITEPUYLA TOU OTolXEiou evaAAayng BepudtnTag mou Ba
ooupe apyoTepa, dnuoupyeiTal HeyaAuTePOg OTPORIAICUOG OTn por TwWV
PEUCTOV Kal BEATIWVETAL N TIUA TOU ocuvTeAeoTn h (yivetal peyaAutepn).
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Oepuokpacia

<t Wuxpo PEUCTO

Oepuokpaocia

>t OEPHO PEUCTO

t

ZxAua 7-3: H evaAiayn Bepuotntag uetaéu peuoToU Kal OTEPEAG erpaveiag

To KUPLOTEPO XAPAKTNELOTIKO TOU CUVTEAEOTN h gival OTL n TIUN) ToU &i-
val availoyn ge TRV TAXUTNTA TOU peucToU. ‘Otav TO peuoTod eival oTdol-
MO, OTwG cupPaivel pe Tov agpa Tou oxnuatog (7-2), To h Aaupavel moAu
XAPNAEQ TIEG. 'O00 n TaxuTnTa ToU peucTtou aveBaivel, ue TNV MPOKANCN
Beplaouevng KukAogpopiag, T6co To h AapBavel ouvexwg LEYQAUTEPES TI-
MEG.

Ta peuoTd oe uyprh kaTdoTaon napouctalouv TIWEG Tou h Tou eival mo-
AU ueyaAUTEpPEG amnd Ta peUOTA TIoU eival o agpla katdotaon. '’ auTo Kal
Ol USPOWYUKTOL EVAAAAKTEG BepUOTNTAG £XOUV TIOAU HEYAAUTEPEG ATIOOO-
oclg ard OTL ol agpOYUKTOoL, OTav €Xouv TnVv idla ermpdvela evalAayng
Bepuotntag A.

Ta eEatulopeva PUKTIKA uypd oTnv evaAAlayr) BepuoTnTag, akoun Kat
otav eival uypd, cuureplpEpovTal oav va nrav oe aépla katdotaon. Autd
ogeiletal oto OTL 1 evaAAayr) BepuOTNTAG ETUTUYXAVETAL HECW EVOG Ae-
TITOU OTPWHATOG WUKTIKOU UYpOoU, KOVTA OTA TOLXWHATA EVAAAQYNG Bepud-
TnTag, TO ormoio eival mavta oe agpla Kataotaon. AvTtiBeTa, o udpaTUOG,
Molalel TIOAU UE TO vePO, emeldn n evaAAayn BepudtnTag emtuyxavetal
MECW eVOG AETITOU OTPWHUATOG VEPOU (TTou ATAV UdPATHOG O OTIol0G UYpPOo-
TOLBNKE KOVTA OTA TOLXWHATA).

‘Otav €xoupe Ta dUO peuoTa TIoU evAAAAOCOUV TN BepudTNTA TOUG UE-
ow piag emupaveiag A, Onwg gaivetal oTo oxnua (7-4), e CUVTEAECTEG €-
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vaAAayng Beppotntag avriototxa hy kat h,, T0Te n evaAlayn Beppotrag
METAEU TOug OLETETAL MO TIG OXEOEIG:

e Av t, < t;, €éxoupe YUEN TOU PEUCTOU TOU BPIOKETAL EEWTEPIKA TOU
OWARVA Kal LoXUEL:
a=UA(t;-t)) (7-3)

e AVt > t5, €xoupe YUEN TOU PEUOTOU TOU PEEL HECA OTOUG OWANVEG
Kal loxUeL:
a=UA(t -ty (7-4)

>

PeuoTd Erupavela

BepuoKpaciag EvaAAayng
t, OepuoTNTAg

A7‘/

EpBado A
Oeppokpaoia tp
MMaxog < 1 mm

Peuotdé
Bepuokpaciag
t3

ZxAua 7-4: H evaAiayn Bepuotntag uetaéu OUO peUOTWV

O ouvteAeothg U eival 0 oAIKOG cuVTEAEOTAG BEPUIKAG aywyinoéTnTAG
TOV oroio idape kat 0To KEPAAALo 3, KATA TOV UTIOAOYIOUS TWV BEPUIKDOV
KAl WUKTIK®OV QopTiwv. Me tnv mpounéBeon OTL TO AX0G TNG METAAALKAG
erpaveiag evaAAayng g BeppotnTag eival oAU Hkpd, 1éte To U Kal Ta
h, kat h, cuvdéovtal ue Tn oxéon:

y

1 1
—_ = — 4 —
U~h, "h, (7-5)

H evaAAacoopevn Bepudtnta BEATIWVETAL ONUAVTIKA [E TNV TIapoucia
TITEPUYIWV TIAVW OTIG eTUPAVELEG EVOANAYNG BepUOTNTAG. 2TO oxAua (7-5),
BAgmoupe Eva owAnva pkoug L, pe eEwtepikn diduetpo D, . H evaAAacoo-
uevn Beppotnra g4, Bacel g (7-1) N NG (7-2), av dev urrpxe To MTEPUYLO
Ba fTav:

g, =h, AAt (7-6)
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‘Orou:

At : H dlapopd Bepupokpaoiag HeTa&U NG empaveiag Tou cwAfva kat
TOU peUcTOU

A H eEwteplkn empavela Tou cwArva oto prkog L, dnkadn A = (1v4)
Lt D02

h, : O ouvTeAEOTG HETAPOPAG BEPUOTNTAG TOU PEUCTOU TIOU PEEL EEW-
TEPIKA TOU CWANvA.

N\

A
\

S A

Y
-——

(a) Ze mpooowN (B) Z& mpoortTikr) dLATAEN

ZxAua 7-5: H evaAiayn Bepuotntag otav urapxouv nrepuyla

Metd Ouwg TNV TPOCBNKN ToUu TITEPUYiou, To oroio Ba mpérmel va eival
art® UALKO e HEYAAN BeEPULK aywyludTnTa, N dlaBEoIun erupdvela evai-
Aayng BepudTnTag A au€dvetal idpa ToAU. AuTO €xel oav arnoTEAEoUa va
au&avetal n evaAAacoopevn noocdTNTa BeppoTNTAg Kal va yivetat g,. O u-
TTOAOYIOUOG TOU 0, £ival MEPITMTAOKOG Kal EEPEUYEL QMO TOUG OTOXOUG UAG.

O Aoyog (9,/d,) Hag deixvel oo augavetal n evaAAACOOuEVN Bepuo-
mta e€attiag Tou repuyiou.

‘Otav To PeUCTO TIoU TIEPIBAAAEL TOUG OCWANVEG gival og aépla KatdoTa-
on, 0 AOYoG (4,/d,) AauBavel HEYAAeg TIUEG. EVOEIKTIKA avapEpoupe OTL
oto oxnua (7-5), av gixape Dy =25 mm, Dy = 10 mm, Y; = 0,12 mm, L; = 2,5
mm Kal TO PEUCTO NTAV O ATHOOPAIPIKOG aEpag Ue TaxutnTa nepirou 2,5
m/s, Ba npoékurte o AOYOG q,/q, = 5.
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AvTiBeTta, n avgnon tou Adyou (g,/q,) gival MOAU pIKpA OTa PEUCTA TTOU
E€XOUV HEYAAN TIUN Tou h, dnAadn eival oe uypn popdr). U autd ta rrepu-
yla xpnotuorolouvtal Hévo oTnv MAEUpd Tou agpa 1 Tou YUKTIKOU uypou,
eMELON eKel TO h €xel XAUNAEQ TIWEG (TO YUKTIKO UYPS KOVTA OTA TOLXWUA-
TA TOU OWANva, OMNwg 1dn avapepaue, eivat oe agpla kataoraon). Avtibe-
TA, JE TO vEPO N TOV USPATUO TA TITEPUYLA OEV TIPOOPEPOUV OXEDOV TIMOTE
KAl YU auTO OUDETOTE XPNOLLOTIOIOUVTAL e auTa (0 udpaTudg uyporoLeiTal
KOVTA 0TA TOLXWHATA TOU OWAT VA KAl TWV TITEPUYIWV).

To otoixeio (coil), ou eivat o MAEov dladedouEvog Oe XPron evaiAa-
KTng, oev eival Timote AAAO apd CWANVEG Ue TIApa TTIOAAA Kal TIUKVA TITE-
puyla, oPNVwWUEVA eEWTEPIKA TIAVW OTOUG OWANveg. Ta mrepuyla augd-
VOUV TIOAU TNV evaAlayr) BepudTNTAG TOU TIAPoUctalel To OTOLXEio oTnv
TAEUPA TOU Q€PA. 2TA OTOLXEIO TTIOU EOWTEPLIKA TWV CWANVWV PEEL PUKTIKO
UYPO, MEPLIKES (POPEG, XPNOLUOTIOOUVTAL OWANVEG UE EOWTEPIKA TITEPUYLA
(paBdwoelg) TIou au&avouv Tnv anoddoon Tou otolxeiou. Ouwg, eMeLdN O
OLABEDIUOG XWPOG ECWTEPIKA TWV CWARVWV eival TIOAU UIKPOG, TA ECWTEPL-
KA TTepuyla dev €Xouv PEYAAO UYog, ondTe n emauvénon g arodoong
Oev AapBavel TIg TIOAU HEYAAEG TIUEG TIOU apouctalovTal Je Ta rrepuyla
oTnV €EWTEPIKA TIAEUPA TWV CWARVWV.

7-3. Ta ouoTnuara pong oToug eVAAAAKTEG BspludTNTAG IMOU XPNOINO-
moiouvTal oTov KAIUATIONO

'Onwg non avagepape, ol EVOANAKTEG BepUOTNTAG, OTOUG OTIoioUG TO €va
PEUCTO eival oe por), evd TO AAAO eival oTacuo (onéTe QuTO ToU gival
otaoo eEavaykaletal oe QUOLKY KUKAogopia), dev xpnoluorolouvTal
OToV KAlaTiopo. Ot Adyol eival TToAAOL, 0 KUpLOTEPOG ard TOUG Oroioug &i-
val OTL arattouvTal HEYAAEG ETILPAVELEG EVAAAAYNG BEpUOTNTOG.

2t B¢puavon, ot oxeon (7-1), n péon Bepuokpacia t, ™G emepaveiag
TWV BgPUAVTIKOV OWHATWVY gival TIOAU uPnAn, riepinou 70-80°C, evw N t,
(Tou aépa) ivat oAU XaunAr), uoAlg 20-22°C. Ondte n dagopa (t,-t;) ivat
TIOAU PEYAAN Kal TO g AauBavel UeEYAAES TIMEG AKOUN KAl OTAV £XOUUE ML-
KoM TiuN Tou ouvteAeotn h. AvtiBeta, otnv Yugn, otn oxeon (7-2), n t, a-
(POpPA TO VEPO TIOU £PXETAL QM TO CUYKPOTNUA YUENG Kal gival ouvnewg t,
= 12-16°C evw n t, eival n Bepuokpaacia Tou agpa Tou KALATICOPEVOU XW-



ENAAAATH OEPMOTHTAS - ENAAAAKTES 321

pou Kat gival t, = 27-28°C. Kata ouvérnela n dlagopad (t;-t,) ivat oAU ui-
Kpr. QG ek TOUTOU, Yla va EMITEUXBEL IKAVOTIOINTIKA TIUA TOU g MEOCW Hiag
OXETIKA WIKPNG eTPAVELAG EVAANAYNG BEPUOTNTAG, ATIALTOUVTAL HEYAAEG
TILEG TOU cuvTeAeoTr h. Kal oL ueyaAeg TIHES Tou h TTPoUNOBETOUV PEYAAN
TaxuTnTa oTn PON Tou peucTou, dnAadn Belacuévn KUKAo®opia.

Katd ouvénela, ol eVOANAKTEG BEPUOTNTAG TIOU XPNOLUOTIOIoUVTAL OTOV
KALLATIONO Oev €XOUV TNV TIOAUTEAELQ va dlatnpouv To éva arod Ta dUo
PEUOTA akKivnTo. YToXpewTlkdA Ba eival kal Ta dUo oe eEavaykaouevn Kivn-
OT, TIPOKEMEVOU VA UTIAPXEL ETIAPKNAG EVOANAYT) BEPUOTNTAG MECW MiAG M-
KPNG OXETIKA emipavelag. Katl yia éva dedouevo eVaAAAKTT, 600 au&dvou-
ME TIG TaXUTNTEG PONG TWV PEUCTWY, TOCO auEdveTal n arndédoon Tou EVAA-
AGKTN.

OewpnTIKA Ba LAG CUVEPEPE VA €XOULE TIOAU UEYAAEG TAXUTNTEG TWV
PEUCTWYV TIOU €VAAAACOOUV TN BepUdTNTA TOUG, AAAA Ol EYAAEG TaxUTN-
Teg OnuIOUPYOUV PEYAAEG TITWOELG Tiieong. U autd oToug eVAAAAKTEQ
BepuOTNTAG ETIOIWKOUUE Ol TIMEG TNG TAXUTNTAG TWV PEUCTWV va YNV U-
rnepPaivouv Kamola 6pla, WOTE VA ETUTUYXAVOUUE €va KaAd ouvduacuod (-
KAVOTIOINTIKAG amddoong Kal AOYIKAG MTWoNG Tieong otn porn Twv peu-
OTQV.

7-4. Ta ouornuara evaAAayng OspudTntag ueTra&u peuoTwy mou
Bpiokovral Kal Ta 0Uo o< eEavaykaougvn KUuKAopopia

Alokpivoupue tpia cuothuaTa evaAAayng BeppotTnTag PETAEU SUO PEUCTMOV
Tou eival og kKatadotaon Pong:

o Ouoppor (parallel flow)

o AvTippon (counterflow)

o Alaotaupoupevn por (crossflow)

270 oxAua (7-6) BAEMOUNE OXNUATIKA TA WG Avw Tpia cucTHUATA. TNV
opoppor (a) Ta dUo peuotad 0deUouv IapAAAnAa mpog tnv idla kateuBuv-
on. 2V avtppon (B) odsuouv MApAAANAA AAAA TIPOG AVTIBETEG KATEUBUV-
oelg. 21 daotaupoupevn pon (Y), Ta OUO PeUoTA 0OEUOUV OE KATEUBUV-

oelg ou oxnuatifouv ywvia 90° pueta&u Toug. H evaAAaocoduevn Bepuodtn-
TA OTNV KATAOTAON QVTIPPONG g, €ival MOAU YEYOAUTEPN QMO TNV EVOA-
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Aaoodpevn BeppoTNTA O KATAOTAON OUOPPONG g, EVK N g5 OTN dlaoTau-
pouuevn pon BpiokeTal evolaueoa oTig OUO TIAPATIAVW.

Wuxpd peucTd |:> Wuxpd peucTo |:>

AIAXQPISTIKH EMIGANEIA TON PEYSTON AIAXQPISTIKH ENIGANEIA TON PEYSTON
Oepud PeucTo - « Oeppd PeUCTO
(a) Opoppon (B) Avtippon
Wuxpod peuoto 9° -

yaycs

s
AIAXQPISTIKH EMIGANEIA TON PEYSTON
s

7

7z

Oepuod peucTd

e
7

(Y) Alaotaupoupevn pon

ZxAua 7-6: Ouoppon, Avtippon, Atactaupouuevn pon

AnAadr loxuel n oxéon:
dy>05>d, (7-7)

EuvénTto eival 0Tl pag cup@Epel va Kataokeudlouue eVOANAKTEG Bep-
MOTNTAG TIOU VA AEITOUPYOUV O€ KATAOTAON avTlppong aAAd otnv mpdén
auto dev eival mavtote ePIKTO. Onwg eEAAAoU Ba doupe apyodTepa 6’ AuTO
TO KEPAAQLO, Ol TIAE0V KOLVOi EVAAAAKTEG, TA «OTOLXEIO», AEITOUPYOUV KU-
piwg oe dldTagn dlacTAUPOUEVNG POTG.

2Tnv npagn, ondvia ouvavtaue evav evaAAdkTn Tou va AelToupyei a-
TIOKAELOTIKA Kal HOVOo e €va arod Ta nopandvw Tpia cuoThuata. 2uvhowg
n pon HEoa o €vav eVAAAAKTN eival ouvouaoudg Twv rapandvw. MN.x. oe
£va TUAMA eVOG EVOAAGKTN UMOPEL va €XOUUE AELTOUPYIO O KaTtaotaon a-
VTIPPONG EVW £va AAAO TUNUA TOU va AEITOUPYEL O KATAOTAON OUOPPONS.
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7-5. Ta €idn Twv evaAAaKTwv BepudTNTAg Mou XpnoiPomoiouvTail oTiG
KAIUATIOTIKEG EYKATAOTAOEIG

Ot evaAAdkTeg BepuodtnTag (heat exchangers) eival ané ta BackoTtepa e-
EapTAMaTa Hiag KAMATIOTIKAG eykaTtaotaong. Mmopoupe va Toug dlakpivo-
vTal OTIG €ENG KATNYOPIEG:

(a) AvaAoya pe ToV TPOTIO KATACKEUNG TOUG
o [MAaKoeldeig eVAANAKTEG UYPWV
o EvaAAdKTEQ KEAUPOUG-CWANVWY (1] KUALVOPLIKOL EVOAAGKTEG)
o [MAakoeldeiq EVAOANGKTEG QEPOGQ
o [leploTpoPikoi eVAAAAKTEQ
o 2t1oLXeia (Coils)

(8) AvaAloya pe Ta peUCGTA TTOU XPNOIPOTTOIOUVTAl 6TV EVAAAAYR ThG Oep-
HoéTnTAQ

e Nepou - vepou

e Nepou - YUKTIKOU peucTou
e Nepou - udpatuou

o A£pog - vepou

e A£p0Q - YUKTIKOU PEUOTOU
e A£poGg - udpaTUOU

o A£p0G - aEPOG

OL eVAAAGKTEG AEPOG-AEPOG XPNOLLOTIOIOUVTAL OTOV KALLATIONS OXEOOV
QATTOKAELOTIKA Yl TNV €EOLKOVOUNOT EVEPYELQG.

O k@Be evaAAGKTING, TIOU ava@Eépaue otnv Kataragn (a), eivat KatdAAn-
AOG Yla oplopéva ard Ta PEUCTA TIOU AVAPEPOUE OTNV Katatagn (B). Ztov
nivaka (7-1), ouvdualoupe PLeTa&U TOUG Kal TOUG dUO mapandavew TPOToug
KaTATa&Eng Kal BAETIOUME PE TIOLA AKPIBWS PEUCTA UTIOPEL va AelToupyroel
0 KABe TUTIOG EVAAAGKTN.

AvTioTolxa, otov mivaka (7-2), avaAoya e Ta pEUCTA TIoU €XOUlLE, pai-
VOVTAL Ol SUVATEG ETIAOYEG TIOU UITOPOUNE va Kavouue OTtav Ba xpelaotei
va eTIAEEOUUE TOV KATAAANAO TUTIO EVAAAGKTN. AV TL.X. €XOULE VA KAVOU-
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Mivakag 7-1: Eidn evaAAGKT®OV Kal peUCTA JE TA omoia AgIToupyouv

A/A Eidog evaAAdkTn Eival kataAAnAog Kupiwg yia evaAAayn:

1 MAakoeldeiq uypwv Nepou - vepou
Nepou - YUKTIKOU uypou

Nepou - udpatuou (unod npolnobEoelg)

2 KeAUpoug-cwARvwv Nepou - vepou
(KUABpIKOG) Nepou - YUKTIKOU uypou

Nepou - udpatuou

3 2Tolxeia A€pog - vepou
A€pOQG - YUKTIKOU uypou
A€pog - udpartuou

Agpog - agpog (e duo oTolxeia)

MAakoeldeic aépog A€pog - agpog

Meplotpopikol A€pOG - A€pog

ME evOAAQyr A€pog-vePOU, UMOPOUME va XPNOLUOTIo|)oouhE UOVO OTOol-
xeia. O mivakag autog, KAvel epgavr) TV HeEYAAn Xpnon Twv oTolXelwv Kat
TNV oxXedOV TANPN ATTOKAELCTIKOTNTA TIOU €XOUV OTIG TIEPUTTWOELG TIOU TO
£€va €K TV dUO0 eVOAAAOOOUEVWV PEUCTWV €ival 0 agpag.

2Tn ouvéxela Ba avagepBoue CUVOTITIKA 0 OAA TA €idn TWV eVAAAQ-
KTV XWPIG va ETEKTABOUE O AETITOUEPELEG.

7-6. [MAakocidcic evaAAdkTeg uypwv

O nAakoeldeic evaAldkteg Bepuotntag (plate heat exchangers), kataokeu-
QAOTIKA eival OTiwg gaiveTal oTo oxnua (7-7). ‘Onwg BAEMouue OToV TTivaka
(7-1) eival KaT@AANAoL yia TNV evaiAayr Bepudtntag vepou-vepoU Kat ve-
POU-YUKTIKOU peucToU. Katw amod oplopeveg mpounobecelg, uropouv va
XpnouorowmnBouv Kat pe udpatud. Ecwteplka sival xwplopévol oe dUo Tie-
PLOXEG, LECW TIOAU AeTITWV €AACUATWV, TIOU €ival KUPATOEWOOUG HOPPNAG
yla v BeAtinwon g evaAlayng BepuotnTag.

Ot MAaKoeLdEig eVAANAKTEG, Uropel va eival KAELOTOL (OUYKOAANTOI) 1)
AUOUEVOL. 2TOUG TEAEUTAIOUG Ol ECWTEPLKEG TIAAKEG UITOPOUV va avTikabi-



ENAAAATH OEPMOTHTAS - ENAAAAKTES 325

Mivakag 7-2: Ta €idn evaAAayng BepudéTNTAG AVAAOYd HE TA PEUCTA TTOU
XpnoipgomolouvTal Kai ol KatTaAAnAol eVAaAAAKTEG yia ThV KABe mepinTwon

A/A | Eidog evaAAayng (peuoTa) KaTtdAAnAol evaAAAKTEG

1 Nepou - vepou MAakoeldN g vepou

KeAUpoug-ocwAnvwv

2 Nepou - YukTikou [MAakoeldng

uypou KeAUpoug-cwAnvwv

3 Nepou - udpatuou KeAUpoug-ocwAnvwv

Y16 mpoUnoBeoelq: 0 TIAAKOEIONG

4 A£pog - vepou 2Tolxeio

5 A&pOC - PUKTIKOU uypoU | ZTolxXEio

6 A£€pog - udpatuou 2towxeio

7 AEpog - a¢pog MAakoeldng aépog
MeploTPOPLIKOG

Me ocuvduaouod 2 otolxeiwv

otavtat. 2uvhnowg dev €xouv ueyAaAn avtoxr oe UPnAéqg riécelg, yU autd
OXETIKA OTIAvIa XpnoLlorolouvTal he udpatud.

2NUAVTIKO TIAEOVEKTNUA TWV TAAKOEIOWY EVOANOKTOV gival 6Tl €xouv
XAUNAO KOOTOG OE OXEON HE TOUG «AVTAYWVIOTEG» TOUG EVAAAGKTEG KEAU-
OOUG-CWANVWV. EmMiong MAEOVEKTOUV £vaVTL TWV EVAAAAKTOV KEAUPOUG-
OWARVWYV 6TaV Ta PEUOTA TIOU EVOAAACOOUV T BepudTnTa arattouy tnv U-
apé&n avo&eidwTwy eMPavel®V eVAAAQYHG BEpUOTNTAG.

H katdoTtaon por|g oToug IAAKOELDEIC EVAAANAKTEG €ival KUPIWG N avTlp-
por. Ot eVAAAGKTEG QUTOL £€XOUV TO TIAEOVEKTNA TIOAU UPnAwv arodooe-
WV O€ PIKPO OXETIKA OYKO. ‘Ouwg ol AeTiTEG diodol SIEAEUONC KAl Ol KUPA-
TOEONG EMPAVELD TWV TIAGKQV €XOUV OAV ATOTEAECUA va TIapouctalouv
MEYAAN TITwon Tiieong. MelovéKTnuUa Toug eriong eivat 6TL kKaBapifovtal
OXETIKA dUCKOAQ. Qg ek ToUTOU Ba mpérel Ta dUO PeUCTA TIOU EVOAANAC-
oouv BepuoTNTa va gival oXeTikd anaAlayueva and akabapoieg 1 ard at-
wpouueva ocwuatidla.
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s

P "'f". -. AvoteidwTog

{ TIAQKOEIBNG

| OUYKOAANTOG
it EVAANAKTNG
(Compact

brazed heat
exchanger)

ZXAMa 7-7: KataokeuaoTiKn Olauop@won nMAaxkoeidous eVaAAAKTN

‘Otav ol MAaKoeLdelG EVAANAKTEG TIPOKELTAL VA AEITOUPYNOOUV UE VEPDO
OXETIKA BPWULIKO, OTIWG €ival To vepd TIOU TIPOEPXETAL ATTO TIUPYOUSG YUENG,
ouvioTdatal n mapeUBoAn QIATpwY vePOU yla va CUYKPATOUV Ta YEYAAUTE-
pa cwuatidla. Ta QiATpa dnuoupyouV PG TPORAAATA OTN OWOTH A€l
ToupYyia TWV KALATIOTIKOV HNXAvVNUATWY, TEldr) BOUAWVOUV TIOAU eUKOAQ
Kat rieplopidouv 1) akdun Kal SLOKOTITOUV T POT) Tou vepou PEoa arod Toug
eVAANAKTEG. To armoTéAeoua eival va anatteitat ouxvog kabaplondg Toug,
10iwg 6tav 1o vePO TPoEPxETAL amd TUPYouq WUENG (TO vePO TWV TIUPYWV
YUENQ eival cuvABwg TIapa TIOAU BPWIULKO).

7-7. KuAivdpikoi EvaAAdKTeg (KeAUpoUG-owARvwy)

Ot KUALVOpPLIKOL eVAAAAKTEG 1| eVOAAAKTEG KEAUPOUG-CWAN VWV (shell and
tubes heat exchangers) eival autoi mou oxedov katd kavova XPENOLUOTIOL-
ouvTal 0Ta HeEYAAQ unxavrnuata napaywyng Yuxpou vepou. H kataokeua-
OTIK] TOUG OlauOppwon eival 6rnwg Tou oxnuarog (7-8). MNMpwTtiotwg Ba
MPEMEL va BewpouvTal doxeia uPnAng rieong Kat katd deuTePo AOYO EVaA-
AAKTEG.
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‘E€odog Eiocodog E&odog
PpEOV vepou vepou

Yrnodoxn
Beppootat

Kandkt Eicodoq AuAdmAaka Amoxéteuon ZwANVES Aldppaypa  KEAupog
PppeoV evaAAayng
BeppotnTag

ZXAMa 7-8: KataokeuaoTIKn Olauop@won eVAAAAKTN KEAUPOUG-CWANVwY,
ue owAnveg uopepng U.

Ot eVOANGKTEG aUTOI, OTIWG BAETIOUE OTO OXNKa (7-8) aroTeAouvTal a-
no OWANveG, JEOA arod ToOUg OToioug pEEL TO €va peuoTo. Ol CWANVEG Tie-
pIBAAAOvVTAL Ao €va KEAUPOG TIOU XPNOLUEUEL Kal WG 0dnyodg NG porg Tou
AAAou peuoTtou. AvAAoya [E TA PEUOTA Yla Ta oroia rpoopifovTal EXouv
ONMAVTIKEG KATAOKEUAOTIKEG OLAPOPEG, TIG oroieg dev Ba avanTtuEoue.
EVOeIKTIKA AEe pOVOo OTL av TpoopifovTal TLX. Yia evailayn BepudtnTag
METAEU vepOU Kal YUKTIKOU UYpoU, Ol CWANVEG, OTNV MAEUPA TOU YUKTIKOU
UypouU, UIopEel va €XOUV EOWTEPIKEG PABRdMOELS Yia va auEavouv Tnv eTIl-
@avela evaAAayng BepudTNTAG KAl va BEATIWVOUV TNV arnoddoon.

O evaAAGKING TOU OXNUaTog (7-8), ovopaletal eVaAAAKING LOPPNG Ow-
AMvov U (U-tubes). Autog €xel névo €va Kamakl (kaBpéermtn) otn pia pévo
akpn. H dlata&n g pong ecWTEPIKA O’ AUTOV ToV eVAAAAKTN paiveTal OTO
oxnua (7-9), nepirmtwon (A). Yridpxouv kal ol eVAAAAKTEG Ue (0loug OWAN-
VEG TIOU €XOUV KABPETITEG KAl OTIC OUO PEPLEG. EXOUV onUavTIKA HEYAAU-
TEPO KOOTOG, cuvtnpouvTal OUWG Kal erokeuddovtal Tio eUKoAa. AuTtol
MItopel va €xouv pia n meploodTepeq OladPOoUEG, avaloya e Tov TPOTIO
KATAOKEUNG TwV KEPAAWV Toug. H diata&n g pong ¢’ autouqg ¢aiveTtal
oto oxnua (7-9), meputtwoelg (B) kau (IN).
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{A)

ZxAMa 7-9: EVOEIKTIKEG SIaTAEEIC TNG PONG OTO ECWTEPIKO TWV EVAAAQKTWOV
KeAUPouG-owAnvwy (A) Me owAnveg U (B) Me geubeic owAnveg - anAng diadpounsg
(I) Me eubeic owAnveg - ue 4 d1adpouUESG

>1o oxfua (7-10) BAETOUNE £vav USPOYUKTO YUKTN vepol' (1 udpdyu-
KTo chiller) ye KUALVOPIKOUG eVAAAGKTEG OL OTIoioL €XOUV EUBEIC OWANVEQ
(to kataAaBaivoupe amd Toug OUO KABPETITEG TIOU €XEL O KABE eVAAAG-
KtNng). O €vag evaAAGKING eival o eEATUIOTNG KAl 0 AAAOG eival O CUMTU-
KVWTAG. Toug Eexwpifoupe eUKOAQ, emeldn) 0 €EQTUIOTAG TIPETEL va eival
BEPUOMOVIUEVOG YIA VA PNV UTIAPXOUV amWAELEG AAAA KAl Yla va N OnpL-
OUpPYOUVTAL CUMTTUKV(OUATA OTNV eTpavela tou. 210 oxnua (7-10), n Bep-
Hopdvwon Eexwpidel emeldn eival paupou XPmUAToG.

OL KUALVOpPLIKOL eVOAAGKTEG gival TIOAU TILIO OYKWOELG Yla TNV (dla arddo-
On Og OX€ON KE TOUG aVTIOTOLXOUG TIAAKOELDEIG eVAAAAKTEG. KaBapifovTal
OUWG TIOAU TILO EUKOAQ Kal dev gival anapaitntn n mapepBoAr GiATpwv ve-
pPOU OTav TO VEPO €ival OXETIKA BPWULKO, OTIWG CUUBAIVEL E TO VEPO TWV
nupYwv YUEng.

T O YuKTng vepoU otnv AyyAikn ovoualetatl chiller kat 0 6pog autdg exel oxedov emi-
kpatnoel. Epeig oto BBAio, otnv mpoomnabela pag va exoupe EAANVIKOUG TEXVIKOUG O-
poug, Ba XpnolpoToloupe Tov avtiotolxo EAANVIKG 6po YUOKTNG vepou, Tap’ OAoV OTL
oTnV PAgN, MPOG TO MAPOV TOUAAXLOTOV, EAAXLIOTA AKOUYETAL.
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EUHMUEYWTRS

ZxAua 7-10: YOpoWukTo chiller e eVAAAAKTEG KEAUPOUG-CWANVWV.
Ol evaAAdkTeg gival ue eubeic owAnveg

To HEYAAUTEPO UELOVEKTNMA TWV KUALVOPLIKQWV EVAAAAKT(OV O OXEON HE
TOUG TTAAKOELOEIG eival OTL €XOUV ONUAVTIKA PLeYAAUTEPO KOOTOG. Evag u-
OPOYUKTOG WUKTNG VEPOU [E KUALVOPIKOUG EVAAAAKTEG gival TIOAU akpBo-
TEPOG ard Tov avtioTolxo YUKTN vepou ue TAakoeldeiq evaAAdkTeg. Eival
OUWG TIOAU o a&LOTIIOTOG Kal peyaAuTtepng avtoxng. Emiong napoucidlel
MIKPOTEPEG TITWOELG TIEONG KATA TN POT TWV PEUCTWOV.

2TOUG CUMTMUKVWTEG TWV UOPOYUKTWV WUKTWV VEPOU, N CUUTTUKV®OT)
TOU YUKTIKOU UYpOoU ETUTUYXAVETAL KATA KaAvova e vEPO TIPOEPXOMUEVO a-
o KAroLo TUpyo YUEng. Ta peydAa YUKTIKA unxaviuata cuvhéwg sival e-
EomALOpEVA [E KUALVOPLKOUG EVAAAAKTEG.

EPQTHZH: Acgite To oxhua (7-9). ‘Otav e€xoupe vepd ard mupyo Yuéng,
Told arod Ta dUO KUKAMMATA Ba TIPETIEL VA XPTOLLOTIO|OOUE YU au-
T6 10 vEPOD;

AMANTHZH: KaT’ apxnv Umopouue va XPNOLUOTIO|coUE OTIolo BEAOUE,
AAAQ LOG CUMPEPEL VA XPTNOLUOTIO|OOUNE TO KUKAWMA TIoU kabapi-
CeTal eUKOAOTEPA. AUTO eival TO KUKAWUA EOWTEPIKA TWV OCWANVWV
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(KOKKLVO Xpwua). Ot KOBPETTTEG TWV CUAAEKTOV apALPOUVTAL KAl UE
Mia pakpld Bouptoa ol owAnveg kKabapifovtal. Eniong kabapiCovtal
and Ta aAata pe XNUKO KaBaplopod (n TeXVIKN Tou Ba avartuxdei
OTO KepAAaLo ouvthpnong tou EPFASTHPIAKOY OAHITOY). ‘OAa ta
USPOWUKTA CUYKPOTNUATA XPNOLLOTIOIoUV auTo TO KUKAWMA yla TO
vePO TOU TIUPYOoU YPUENG.

7-8 Ta oroixeia (coils) kai n onuacia Toug oTov KAIuATIONG

To B8acikéTepo §ApTNA TTIOU UTTAPXEL HEOA OTNV KABe KAlpatiotik Mova-
da (KM) gival 0 evaAAGKTING BepuoTNTAG, O OTI0I0G OTA AYYALKA ovouadeTal
coil kat ota eAANVIKA €xel anodobei, icwg OXL KAl TOCO ETUTUXWG, UE TOV O-
PO oTolXeio. Ziyoupa n arddoon oTa AANVIKA Oev €ival Kal N KAAUTEPN
ouvatn (coil kKatd A€En, onuaivel TUALYHA), aAAA O TEXVIKOG OPOG «OTOL-
X€io» éxel MAEov KaBlepwBei. MNMapaAAnAa 6pwg Ba cuvavtate MOAU cuxva
oTnVv mPA&n kat Tov 6po coil. daivetal OTL eival TToAAoi autoi Tou o0 TEXVI-
KOG 6pog «OTOoLXEID0» dev delXVEL va TOUG LKAVOTIOLEL.

Ta otoixeia, ektog amnd T KM, xpnotuorolouvTal Kal OTnV KATAOKEUN
EVOAAOKTWOV QEPOG-VEPOU, CUNTTUKVWTWV Kal €EATUIOTWY. Ta punxavhuata
auTtd, OToV KALLATIONO, ival anapaitnta otnv 6An dladikacia Tng napayw-
YNG NG YUEne.

Ta otouxeia eival apkeTd MePIMAOKA OTNV KATAOKEUT] TOUG. 2TA OXNUa-
ta (7-11) kat (7-12), BA&moupe TETOlA OTOIXEIA.?

To otowxeio Tou oxnuarog (7-11) eivat agpog-vepou evw tou (7-12) ei-
val eEaTUloTAG aEPOG-PUKTIKOU uypou. Ta Eexwpiloupe TTOAU eUKOAQ amnd
TOV TPOTIO TIOU €ival KATACKEUAOUEVOL Ol CUAAEKTEG KAl aTtO TA UAIKA Ka-
TAOKEUNG TWV CUAAEKTOV. ZUYKEKPLUEVA:

2 370 MapdV KAEPAAALO, Yia Tr SIEUKOAUVON TNnE SIdaokaAiag, dev yivetal mA{eng ava-
Tugn ™G Bewpiag Twv oTolxeiwv. H Bewpia OAOKANpOVETAL HECW TWV EPYACTNPLAKDV
aocknoewv 16 kat 17 tou EPFASTHPIAKOY OAHIOY. KaAod eival, petd tnv avarrtuén
NG mapouong apaypaqgou, va eKkteAeoTel TOUAAXLOTOV N doknon 16.
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MeTaAAkd
nepiBANua

SUNAE
UAAEKTEQ

ZxAMa 7-11: 2toixeio agpog-vepou. Ot CUAAEKTEG OTO OTOLXEIO QUTO ouvNBwWS
elvat xaAuBotvol kat xouv tnv idla dlauUeTPO.

o 'Otav 10 OTOoLXElO €lval CUUMUKVWTNAG (YA YUKTIKA PEUCTA) Ol CUAAE-
KTEG €ival XAAKIVOL KAL £XOUV SLAPOPETIKEG SLAUETPOUG. MNpopavig n
TAeUpPA TOU UYpoU eival AUTA TIOU €XEL TN KPOTEPN OLAUETPO.

e 'Otav 10 OTolXElO €ival eEaTUIOTNAG, €XEL OTNV €(0000 TOU WUKTIKOU
pPEUCTOU TOV OlAVOUEQA YIA TNV OUOLOUOPPN KATAVOUR TOU WUKTIKOU
UYpPOU OTa KUKA®MATA, TIoU paivovTal oTo oxfua (7-12).

e 2TO vePO OUVABWG Ol CUAAEKTEG eival XaAUBSLVOL kal eival Kat oL dUo
g Wiag SlapETpou.
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2Tolxeio

Alavopéag

2UAANEKTNG

—

ZxAua 7-12: Stoixeio DX ag€pog-YuKkTikou uypou
(to otoixeio auto gival €EaTUIOTNG)

2710 oxAua (7-13) BAEMOUPE €va CUUMUKVWTY, UE TO OToLXelo TomobeTn-
MEVO 10N MECA OTO METAAAIKO KEAUPOG TOU CUMTIUKVWTH. Aev Xpelaletal
TIOAUG XPOVOG VA OKEPTOUE TIPOKELUEVOU VA KATAAGRBOUUE OTL TIPOKELTAL
YO CUMTTUKVWTN agou dev urtdpxel dlavopeag. Ot XAAKIVoL CUAAEKTEG, Ola-
(POPETIKAG OLAUETPOU DeiXVOoUV OTL TIPOKELTAL YIA OTOLXE(O TIoU TpoopileTal
Yla WUKTIKO UYPO.

‘Otav Kal oL CUAAEKTEG elval pEca Og KAELOTO KOUTI, UMOPOoUUE Kal TIAAL
va Eexwpiooupe av mPoOKeLTal yia €EATUIOTA I YIA CUUMUKVWTI. ZUYKEKPL-
MEVA O eEATUIOTAG SNULIOUPYEL CUPTTUKVOUATA VEPOU Kat YU autd Ba mpérel
va eival eQodlacPEVOQ e ONUEIO AMOXETEUONG. 2TO OXNMa (7-14) dev BAE-
TIOUME TOUG OUAAEKTEG, AAAQ UMOPOUE va TIoUNE e andAutn BepaidotnTta
OTL TIPOKELTAL Yl €EATULOTA.
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2nueio anoxéteuong
TWV CUPMUKVOUATWOV

ZxAua 7-14: EEaTulotng Ue OTOLXEIO AEPOG-YUKTIKOU UYPOU, TTou gival MANpws
KAEIOUEVO OTO KEAUPOG ToU unxavnuarog. To kataAaBaivouue ouwe OTL MPOKeLTAl
yla e€arutotn and tnv rnapoucia onueiou aroxETeUonG.

Ta oTowkeia eival kataokeuaouéva anod Ta nrepuyla (fins) mou eival mo-
AU Aemtd @UANQ alouplviou (omdvia XaAKou), pe TIOAU Uikpo raxog (0,12-
0,18 mm) kat anod cwArveg (tubes) xaAkou pe TIOAU Aettto Toixwpa (0,3-0,5
mm). Ta UAIkd autd ta BAEnoupe oto oxnua (7-15).

Ta nreplyla aneXouv PeTA&U TOUG KATA TIOAU UIKPEG ATIOOTACELG TIOU
propel va kupaivovtal and 1,4 péxpl 6,4 mm aAAd ou wg i To TAsioTOV
eivat 2,1-3,2 mm.
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ZxAua 7-15: Ta KuploTepa UAIKA KATAOKEUNG TWV OTOLXEIWV

Ol cwAnveg Tou Xpnouorolouvtal, ouvhbwe petplouvTal oe ivtoeqg. Ta
TUTIOTIOINUEVA UEYEDBN aPopolv TNV eEWTEPIKA dlauetpo sivatr 3/8°" (9,52
mm), 1/2°° (12,7 mm) kat 5/8"" (15,88 mm). AvTtiotolxa oto cuotnua Sl é-
xoupue eEwteplkég dlapétpoug 10, 12,5 kat 16 mm. Av kal eEWTEPIKA OL OW-
AAveg autol polddouv e TOUG OUVABELC XOAKOOWANVEG TOU gUTIOpiou, dla-
PEPOUV OTO OTL £XOUV TIOAU IKPO TIAX0G TolXwHaTog. To réxog Toug apxi-
Cel and 0,30 mm oTtoug cwAnveg 3/8°" kal ocuvrnBwe dev utiepPaivel ta 0,45
mm OTOUG CWANveg 5/8 .

-

ZxAMa 7-16: Ao 10 XWpEOo arobnkeuong NUIETOILWY OTOLXEWV
(Oev €xouv akoun ToroBeTnBei ol CUAAEKTEG), O€ EAANVIKO £pyOOTAOCIO
KATaoKeUuNG KAWUQTIOTIKWV Unxavnuatwyv
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H rnapaywyn Twv oTolXeiwv eival OXETIKA EUKOAN, Qv TNV CUYKPIVOUUE
ME TNV Mapaywylkr dladikacia Twv AAAwV TUNwv evaAAakTav. Mapdyovtal
kal aroBnkevovTal padikd, onwg PAEMoUUE Kat oTo oxnua (7-16). Z1oixeia
Kataokeualovrtal otnv EANGDa amnd apkeTeQ Blounxavieg kat eival e€alpe-
TIKA KAARG TOLOTNTAG KAl KATAOKEUNG.

7-9. O1 mAakocldcic¢ EVAAAGKTEG aEpog-aépog

OL MAaKoELIOEIG EVAANAKTEG AEPOG-AEPOG eival oL TIAEOV DlAdEDOUEVOL OE
xpnon e€okovounteg evépyelag. H Aettoupyia Toug paivetatl 0To oxnua (7-
17). 210 oxfua (7-18) BAEMOUUE PE AETITOUEPELQ TNV KATAOKEUAOTIKY| Ola-
MOPPWOT eVOG TETOLOU EVAAAAKTN KAl TOV TPOTIO UE TOV OO0 AEITOUPYEL.

ZxAua 7-17: MAakoeldng
EVAAAGKTNG  agpog-ag-
pOG, KaTdAAnAog yia e-
Eolkovounon evépyelag

H e€olkovounon evépyelag emtuyxaveTal e Tnv evaiiayr BepudtnTag
peTa&U Tou vWToU agpa Kal TOU ATIOPPUTTOUEVOU HECW AETITWV ETUPAVELLV
TIoU ouVNBwG eival HETAAALIKEG Kal AEXOUV PJETAEU Toug aro 2,5 péxpt 12,5
mm (avaAoya pe To oXeOLAoUO Kal TN XPHOon Yla Tnv ornoia rpoopifovtat).

Eniong propouv va xpnotgoroindouy, e TNV KAtdAAnAn dwatagn, ya
Vv avabépuavon Tou Puxpou agpa, OTIC TIEPTTWOELS EKEIVEG TIOU XPELA-
CetalL oTolxeio avabépuavong. Me tov TpoTO AUTO EOIKOVOUEITAL N EVEP-
YEla TIoU AAALWG Ba KATavaA®vovTayv yla Tnv avadbépuavon.
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ZxAua 7-18: KataokeuaoTtikn dlauop@won Kat Asttoupyia mAakoeldoug
EVAAAAKTN Q€POG-AEP0G

‘Onwg @aivetal oto oxnua (7-18), Ta dUo pelpata agpa mpemneL va ola-
OTAUPWVOVTAL TIAVW OTOV EVAAAAKTN. 2’ autdv dnuioupyouvTal, e TNV Ka-
TAAANAN TOTIOBETNON TWV TIAAK®V, OUO diodol aEpa oaPpws SIAXWPLIOUEVES
peta&u Toug. O aropptrtéevog oTo TEPPBAAAOV AEPAg, LECW NG ETLPA-
veiag evaAAayng BepudtnTag mou onuloupyeital and TIG AEMTEQ METAAAL-
KEG TAAKEG, evaAAAOOEL TN BepudTNTA TOU E TOV ELOEPYXOUEVO OTOV XWPO
aépa. ETol avakTaTal HEPOG TNG EVEPYELAG TIOU €XEL KATAVOAWBEL yia Tov
KALLATIONO TOU AroppUTTOUEVOU agpa.

H turikf anoedoon toug, 6Tav sival kawvouplot eival 55-85%23, aAAG e
Vv TIAPod0 TOU XPOVOU Kal avaAloya le To pubud puravong n arodoon
auTn pewwveTal. 'Y autd nmpotdocoovTal PIATpa Kal ota dUo peUUATA TOU Q-
£pa Yla TOV TIEPLOPLOPO TNG ETIKABLONG OKOVNG OTIG TIAAKOELDEIG ETILPAVEL-
€G evaAAQyn g BeppoTNTAG.

3 Kata ASHRAE
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ZxAMa 7-19: Juvdeon os oeipa dUo NMAAKOEISWY EVAAAQKTWY QEPOG-AEPOG

KaAutepol Babuoi arnddoong, UIMopouV va eruteuxbouv e TV v oelpd
ouvdeon dUO eVAANAKTWV. Tov Tpdro autd cuvdeong Tov BAEMOUNE OTO
oxnua (7-19).

To peyaAo MAeoVEKTNUA TOUG eival OTL Oev €XOUV AELTOUPYIKA HEQEN.
Mpokeltal yia pia arAr, KAELOTI) KATAOKEUN, TIoU OgvV avoiyeTal Kal Tou
OXeOOV deV XpelaleTal cuvthpnon. Tnv TorobeTeiq kal LeTA TNV EeXVAG.

To HoVAdIKO UELOVEKTNUA TOuG eival 6TL dev evaAAAOOOUV KAl Uypacia
mapd povo BepuotnTa.

7-10. O1 mepioTpoPiKoi EVAAAGKTEG

OL eploTpoikoi evaAAdkteg (rotary wheel heat exchangers) xpnotiuorot-
ouvTal €1ioNng Yla eE0IKOVOUNON EVEPYELAG, OTIWG AKPLBWG KAl OL TIAOKOEL-
Oeiq eVOANAKTEG a€POG-agpog. Evag TETOOG eVAAAAKTING (paivetal OTO
oxnua (7-20). Zto oxnua (7-21) BAEMouE Tov TPOTIO AELTOUPYIAG TOU TIEPL-
OTPOPLKOU EVAAAAKTN.

2TOV TIEPLOTPOPIKO EVOAAAKTN TA SUO peUaTa agPa 0dEUOUV TIAPAAAN-
Ada kAl evAAAGoOOUV BepUOTNTA HEOW UIAG TIEPLOTPEPOPEVNC ETIIPAVELAG
eVaAAQYNA G BepudTNTAg, 1 OTola ETUTPEMEL TNV EAEUBEPN OLEAEUOT TOU Qé-
pa. ‘Otav éva TuNua tTng TEPLOTPEPOPEVNCS ETIIPAVELAG BpiokeTal OTo Bep-
MO pelpa ToU aépa, To YUXEL KATAKPATMOVTAG BepUOTNTA KAl Uypaacia n o-
Tola erikaBeTal TIAVW OTIC HETAAAIKEG eTILPAVELEG EVAAAAYN G BepuoOTNTAG.
‘Otav petd autd To TUAKA TOU TIEPIOTPOPIKOU EVOAANAKTN Bpebei oTo peupa
TOU YPuXpoU agpa, LEoW TNG dLadlkaoiag Tng MEPLOTPOPNG, TOTE, TN Bepd-
NTA KABWGS Kal TNV uypaocia rou eixe ndapel arod 1o Bepud pelua Tou agpaq,
Ba Tnv arnodwoel 0To YuxPO PeUA.
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ZxAua 7-20: EEwTePIKN eUPAVIOT TIEPIOTPOPIKOU EVAAAAKTN

To UAIKO TWV TPOXW®V TWV TIEPLOTPOPIKWV EVAAAAKTWOV £ival ouvnBwg a-
6 aAoUpivio 1) KATolo ouvBeTIKO UAIKS. Anuoupyouvtal 0doi dlEAeUONQ
MAvw OTnV eTPAvVELA TOU TPOoXoU (£EAYWVIKEG, TPLYWVIKEG 11 AAAEGR), TIOU
ouvnbwg éxouv avowypa 1,5-2 mm. Eival anapaitnto va mpotdcoovral
PIATpa agpa katl ota duo peupata yia va dlatnpouvTtal ol diodol Tou agpa
KaBapEG.

O TUMKOG BaBpOg anddoong Toug eival n = 55-85%, ONwG akpBWS CU-
Baivel kal Pe Toug TAAKOELDEIG EVOANAKTEG. EXOUV OUWG TO HELOVEKTNUA
OTL Xpeldlovtal coBapr) cuvTrpnon, oe avTiBeon e Toug MAAKOELSEIG TTIOU
Oev €Xouv avaykn and kauia oxedov cuvtripnon.

To UeYAAO TIAEOVEKTNUA TOUG, €VAVTL TWV TIAGKOEWOWV EVOAAAKTMDV
BeppoTNTAG, €ival OTL UMOPOUV VA EVOAAACOOUV Kal TNV uypacia mou Tie-
pLEXETAL OTO BepPOTEPO aArnd Ta OUO peUpaTa Tou agpa. H apuypavon tou
BepUoU PEUNATOG KAl N ETAPOPA TNG APALPOULEVNG UYPATiag OoTo Yuxpo,
yivetal ard povn tng, av n Bepuokpacia Tou YPuxpou peUPATOS agpa eival
MIkpOTEPN amnd Tn Bepuokpacia dpodoou Tou BepoU PEUPATOC Kal eV U-
napxel TPOTOG YA va tTnv aropuyoupe (av Tuxov, yia Karowo Adyo, dev
BéAoupe va yivel). H kat@otaon autn eival n TUMKA KATAoTaon Tou erL-
Kpatel To xewwva. ‘Ouwg aguypavon Uropel va yivetal maviote, akoun
KAl TO KAAOKQAipL, av XpnoLLorionBei o el8IKOG UYPOOKOTIKOG TPOXOG.
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Nwrtog
agpag

AToppUtToUEVOQ 1

agpag

Mapoxn agpa
OTOV KAMATIOPEVO
X®PO

Eruotpoopn agpa
artod ToV KAPATICOUEVO
XWPOo

IxAHa 7-21: Tporoc¢ Asitoupyiag Tou MEPIOTPOPIKOU EVAAAAKTN

4H Sladikaoia evaAAayng uypaociag oTov MEPIOTPOPIKO EVAAAAKTN ival
oAU arnAn. To xeiuwva (mou n uypaoia gival Kpiowun yia To xwpeo), 1o Tun-
Ua TOU TPOXOU TTIoU UOALG EXEL YuXBel Kata Tn OIEAEUON TOU aro TO YUXPO
peuua Tou agpa, otav Ppebel 0To BepUd peuUQ TOU AITOPPLITTOMEVOU AEQQ,
MEOKAAE( TN CUUIMTUKVWON TV USPATUWY TTAVW OTI¢C 000UG JIEAEUONG TOU
Qgpqa, MapakeaTwvTag ET0L £va UEPOG ArTO TNV Uypaoia ToU aroppLrTTouE-
vou agpa ario 1o xwpo. Tnv vypaocia auth tnv arodidesl, otav LBpebel maAl
OTO peUa ToU vWIToU agpa (Tov ornoio ouyxpovwes Bepuaivel evaw auto Yu-
XETAL) KAl KAT’ QUTOV TOV TPOTIO ouvexi{eTal 0 KUKAOG TNG AelToupyiag.

To avtiBeto akplBw¢ ouuBaivel To KAAoOKaipL, OTTOU O TEPIOTPOPIKOG &-
VAAAGKTNG Urmopel va napakpatd UEPOS TG Uypeaaoiag Tou vwriou agpa Kai
TNV arouakpuvel uadi e Tov aropplmrouevo agpa. AAAG ocuvnbwe 1o Ka-
AoKaipt n Bepuokpacia Tou arepXOUEVOU PEULATOC agpa eival apKeToug
Babuouc navw ard 1n Bepuokpacia SpOCoU TOU ELOEPXOUEVOU VWITOU ag-
pa. Onote dev yiveTal KATAKPATNON Uypaoiag.

7-11. EvaAAdKTeg aépog-aépog e Tn ouvepyaoia oUo OToIxEiwv

Ot dUOo TUTOL EVOAAGKTWOV QEPOG-0EPOG (TTAOKOELOEIG KAl TIEPLOTPEPOLIE-
VOl), €XOUV TIOAU KOAEG Arodooelg, AAAA TIapouctdlouV TO LELOVEKTNUA 6-
TL Ba TPETEL va pEPoUE Ta dUO pelpaTa agpa TOAU KovTa HeTa&u Toug.

4 Mriopei va mapaAngBei katd tnv Kpion Tou SI8ACKOVTOC.
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‘Otav auto dev eival duvatdv Uropei va yivel eEolkovounon evepyelag e
Tn ouvduaouevn Aettoupyia duo oTolxeiwv.

O ouvduaouog Twv dUO OTOLXEIWV YA Tn dnuloupyia evog eVAAAAGKTN
a€pog-agpog ovoudletal ota ayyAika Run-Around Coils kal yla cuvtopia
Ba ypapoupe RAC. Agv urdpxel avTioTolxn €MTUXNG ArtGdoon Tou Opou
oTa eAANVIKA.

2touxeio 2
| o Mpog Tov
[= = il — ] KAHATICOUEVO
LS X@po
I 2Tolxeio 1
. E3 AMOPPIMTTOHEVOG
{ E= agpag

Aoxeio
OLOACTOANG

L
1

AVT}\-[G

ZxXAMa 7-22: Apxn NG Asttoupyiag tou cuotnuarog Run-Around Coils

H Baowkn apxr) Aettoupyiag tou cuotruatog RAC @aivetal oto oxnua
(7-22). To ¢éva otoixeio mapalapBavel Tn BepudTNTaA A6 TO BEPUO pEUUA
TOU a€PA Kal Tnv arodidel, HEOw eVOG KAELOTOU KUKAWUATOG VEPOU, OE &-
va AAAo oTolxeio Tou BpiokeTal oto YPuxpod peuua Tou agpa. Kat ival rmpo-
@aveg OTL TO OUCTNUA AUTO deV UMOPEL va TIAPAKPATHCEL UYpasia.

To ouotnua RAC eival xaunAou KOOTOUG Kal EUEANIKTO, AAAA €XEL OXETI-
KA XaunAo Babud anoddoong rmou omavia ureppaivel 1o n = 55%. Kat guot-
KA autn TNV TR tou BaBuou arddoong, Tn ouvavTaue otav kal ta dUo
oTolxeia eival kawvoupla kat Kabapd arnod OKOVEG KAl OKOUPLEG.
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7-12. [NpoodooKkwuevog 6aBuoég amédoone amoé éva evaAAdkTn
e&oikovéunong evépyeiag

Ol BaBpoi anddoong Twv eVOANAKTOV €EO0IKOVOUNONG evEPYELAg, divovTal
arod KataAdyoug, dlaypdaupata kKA. AAAG 6Aa autd ta otolxeia Baocifovtal
oTnV rnapadoxn OTL MPOKELTAL YIa Kawvoupla unxavhuata. To ipdpAnua &i-
val Tt 6a armod®oouv auTd Ta punxavnuata étav, avarndPeukTa, Ba Exouv
OUYKPQATNOEL APKETA OKOVN (600 KAAG Kat av gival Ta ¢piATpa mou Ba Toug
npootatevouy, KArmowa mocotnTa YIANG okovng Ba mepvael). Emiong, ue
TNV TAPod0 TOU XPOVOU, Ol ETIPAVELIEG EVAAAAYNC BEPUOTNTAC OKOUPLA-
COuV KAl PELWVETAL 1] TLUA TOU OALKOU CUVTEAEOTH HETAPOPA BEPUOTNTAG.

2NV TPAagn, LETA ard €va XPOVIKO dlacTtnua ol Babuoi arddoong meé-
@TOUV ONPAvTIKA. KaAo sival Aowrov va unv eigaote uriepalclodo&ol. Evag
TEAIKOG PBaBuog amddoong ™G TA&ewq Tou 50% oToug TAAKOELOEIG Kal
TOUG TIEPLOTPOPIKOUG EVAAAAKTEG 1] TNG TA&ewg Tou 40% ota RAC, petd a-
o YEPIKA XpovIa AelToupyiag, Ba mpénel va Bewpeital andAuTa LKavoroln-
TIKOG. AUuCTUX®WG, N €Eolkovounon evepyelag dev Uropei va urepPei ka-
rola ePIKTa 6pLa.
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MEPIAHWH - ANAKE®AAAIQZH

o H evaAlayn Bepudtntag petagu SUO PEUCTWV ETIITUYXAVETAL OTOUG

EVOAAAKTEG BepUOTNTAG HECW ETIPAVELDV, TIOAU UIKPOU TIAXOUG, TIOU
ouvnBwg eival HeTAAAIKEG. OL erpaveleg auTég dlaxwpifouv Tn pon
TwV OUO PEUCTWV WOTE va Unv eival duvaTtn n avauelgn Toug.

H roodtnTa TG evaAhacoouevng Beppdtntag e€aptatal anod tnyv e-
rpavela evaiiayng Bepuotntag, and tn dlapopd Bepuokpaciag ue-
Ta&U Twv OUO PEUCTWV Kal arod €va CUVTEAEOTY) Tou ovoudaleTal ou-
VTEAEOTNG UETAPOPAS BepudTNTAG, O Omoiog cuuBoAileTal ye h kat
uetplETal os W/maK.

H Tuur) Tou ouvteAeoTr) peTapopdg BepudtnTag h eEaptartal oe peya-
Ao BaBuo ard Tnv TaxUTNTA PONG TWV PEUCTWV PECA OTOV EVAAAQ-
KTn. Ot peydAeg TaxUTNTEG OUWG €XOUV OQV ATMOTEAECUA TN UEYAAN
mTwon mieong. '’ autd oL TaxuTnTeg OTouG eVAAAAKTEG BpiokovTal
og Wia reploxn) orou, 1600 1 evaAlayr BepuoTnTag 60O KAl 1 ITwon
Tieong €XOUV LKAVOTIOINTIKEG TIUEG.

Ta mTepuyla emMavw OTIC ETILPAVELEG EVAAAAYAG BeppotnTtag au&ad-
VOUV ONUAVTIKA TNV 1ocotnTa TG eVAAAAoCOuUEVNG BeEpUOTNTAG O-
TAV TO PEUOTO TIOU pEEL AVAUEDA TOUG TIapouctadel XaunAr T tou
h, 6nwg ocupPaivel pe Tov aépa 1 he ta e€atlopeva PUKTIKA peu-
oTA. AvTiBeTq, dev empEpPouv oxXedOV Kapia BeAtiwon otav Ta peu-
OTA Tapouctalouv 1on PeyAAeg TIUEG Tou h, orwg cuppaivel Ye to
VEPO KAl TOV udpatuo.

Ta ouoTUATa POoNG OTOUG EVOANAKTEG BepudTNTAG eival Tpia: ouop-
pON, avTlppor kat dlactaupoupevn por.. H peyaAutepn moodétnTa
BepuOTNTAG EVOANACOETAL OTNV AVTIPPON, N UIKPOTEPN OTNV OUOP-
PON eV 1N SLACTAUPOUUEVT pon arodidel evOLAUECA ATTIOTEAECUATA.

OL eVOAANGKTEG BEPUOTNTAG TIOU XPNOLUOTIOIOUVTAL OTOV KALUATIONO
eivat:

0 Ta oToixeia (coils) yia evaAAayn Bepudtntag HeTagu Tou agpa Kat
Kartolou uypou.

0 Ot MAakoeldeiq (Uypwv) Kal oL KEAUPOUG-CWAAVWV Yl EVAAAAYH
BepudTNTAG HETAEU dUO UYPWV
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o Ol TTAOKOEIDEIG (A€POG) KAl OL TIEPLOTPOPIKOL YIa EVAAAAYT) AEPOG-QE-
pog. Auto yivetal emiong kat pe ouvduacuévn Aettoupyia dUo oTtol-
xeiwv (Run-Around Cails).

o O Kd@Be evaAAAKTNG eival KATAAANAOG HOVO Yia oplopéva peuotd. Ot
TUMOL evaAAayng BepudTNTAg, avaAloya e To €i00C TwV PEUCTWV &i-
vat:

0 Nepou-vepoU, vepoU-PUKTIKOU uypou, vepoU-udpatuou
0 A€pog-vepou, a€pog-PUKTIKOU UypoU, aEpog-udpatuou
0 A€p0G-a€pog.

o TIC TIEPLOCOTEPES EPAPUOYEG BploKouv Ta oTolxeia (coils) mou eival
Kal Ol KUPLOTEPOL €VAAAAKTEG BepudTNTAG TIOU XPNOLUOTIOOUVTAL
OTOV KAlMATIONO. Ta oTolxeia ouvhbwg katackeudlovtal and mrepu-
yYia aAOUMLVIOU Kal CWAARVEG XAAKOU. Xpnoudorioouvtal 1600 OTIG
KALLOTIOTIKEG HOVADEG OCO KAl 0€ CUUTIUKVWTEG Kal EEATUIOTEG. Ao
TNV KATAOKEUAOTLKY SlapudpPWon TWV CUAAEKTWV UMOPOUE VA KATa-
AdGBoupe av €va oTolxeio ival a€pog-vepoU, CUPTIUKVWTAG 1) €EQTUL-
OTNG.

o Ol MAakoeldeiq eVOANAKTEG XpnoLoTIolouvTal oXedOV OTIOU Kal Ol Ke-
AUQOUG-CWANIVWV, TIANV TOU USPATHOU, OTIOU UMOPOUV va XPENOLUo-
TonBouv KATw arod oplopéveg npoutobeoelg. KooTilouv Ouwg Alyo-
TePO. Exouv UIKPO OYKO Kal LeYAAEG artodooelg, aAAd €xouv Kal Je-
YAAn mitwon tieong. ‘'OTav To €va peuoTo TEPLEXEL TIOANEG akaBap-
oleg (6nwg 10 vePO TWV TUPYWV YUENG) BOUA®VOUV EUKOAQ. 2€ Té-
TOLEG TIEPITTTWOELG £XOUV AVAYKN va TpoTtdooovTtal QiATpa vepou, Ta
oroia Ouwg Ba rpérnel va kabapifovTal ouxva.

e OL evaOAAAGKTEG KEAUPOUG-CWANVWV eival Kata mpwTto Adyo doxeia
Tieong kat HeTA eVOAAAKTEG. TO KUKAWUA TOUG TIOU OLEPXETAL EOWTE-
PIKA TWV CWANVWV dev XpeldleTal PIATPA YIa TNV TIPOCTAC(a ToU arno
TO BPWHIKO VEPO TWV TIUPYWV YPUENG eneldr kaBapileTal TIOAU gUKO-
Aa. [evikOTeEpPA €XOUV UEYAAUTEPN HUNXAVLKY AVTOXN KAl KAAUTEEN
OUMTIEPLPOPA OTIC aKaBaPOoieg Kal O0Ta OTEPEA UAIKA TIOU TUXOV OU-
priapacupovTal e TN por). MNapouctdlouyv €11iong UKPEG TITWOELG Tiie-
ong. To peloveKTNUA Toug eival OTL eival akpRdTEPOL Ao Toug TIAQ-
KOELOEIG.
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e Ol eVOAANGKTEG TIOU XPNOLUOTIOIOUVTAL Yia TNV eEOIKOVOUNON EVEPYEL-

ag eival ol agpog-a€pog. Autoi gival ol TIAaKOELOEIC agPOQ Kal Ol Tie-
PLOTPOPIKOL. MeplocdTEPO dLadedopEVOL ival oL TTAAKOELDEIG aEPOG.

Ol reploTpoPikoi EVAAAAKTEG €ival oL HévoL TIoU PropouV Kal EVAA-
AAooouv Kal Tnv uypacia. Auto Toug KAvel va Aettoupyouv, EKTOC a-
MO eVOANGKTEG BepudTNTAG KAl 0AV APUYPAVTNPEG TO KAAOKAIpL 1
oav UypavtApeg To XelMwva. Xpeldlovtal Opwg PHeYAAn cuvthpnon,
oe avTtiBeon pe Toug MAakoeldeiq Tou dev xpelagovtal oxeddv kauia
ouvthpnon. Emniong, yia va eival eEacpaliopyévn n apuypavon, Tpée-
TIEL O TPOXOG TOUG va gival ard UYPOOKOTIKO UALKO.

To pelovEKTNUA KAl TOOO TWV TIAAKOEWOWY, 600 KAl TWV TEPLOTPOPL-
KWV EVAAAOKTWV BeppoTnTag, €ivatl Ot pérnel va pépoupe ta dUo
pelpata agpa oAU Kovtd peta&u touqg. ‘Otav dev eival autd duva-
TOV va Yivel, uropouue va xpnouuoriooupe tn ddtagn Run Around
Coils n omoia 6uwg apouctalel oNUAVTIKA XaunAoTeEPO Babud arod-
doong.
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9) EPQTHZEIS

10.

11.

12.

Mwg erutuyxdvetal n evaAlayn Beppotntag; Ti UAKA Cup®épel
va XPNOLUOTIOoUVTAL YA TIG SLAXWPLOTIKES ETILPAVELEG KAL YLIATL;

Ti ovopdloupe OouvTEAEOTI] UETAPOPAC BEPUOTNTAG KAL Ti OAKO
OUVTEAEOTN BEPUIKAG AYWYLILOTNTAG;

Mati 600 auv€avetal n TaxutnTa TOoU peuctoU auEdvetal kat n &-
vaAAaooouevn BepudNTQ;

2UMQpEPEL va auEnooupe TIOAU TNV TaxUTNTA TWV PEUCTWYV TIOU &-
VAAAAOoOUV TN BepPOTNTA TOUG YIa VA BEATIWOOUUE TNV Artdd00M
TOU eVAAAAKTN;

MNati augdvetal n evaAlaooopevn Beppotnta 6Tav UNIAPYXOUV TITE-
puyla MAvw OTIG eTIPAVELEG EVAAAQYNG BEpUOTNTAG;

Me 1old peuoTd CUMPEPEL va XPNOLUOTIOOUNE EEWTEPIKA TITEPU-
Yla KAl e TIOLA TO OPEAOG eival QUEANTEO;

Ti ovopaloupe ouoppor, AVTLPPOT Kal SlacTAUPOUUEVN POT;

270 oxhua (7-9) dlakpivete av oTouG eVAAAAKTEG €XOUME OUOpP-
pOn, avTlPPOoTN 1) dlaocTaUPOUNEVN por. AV €XOUUE TIEPLOCOTEPA O-
o €va €idn poNng, ONUELWLOTE OE TIOLO TUNHA TOU EVAAAAKTN £XO0U-
KE TO KABe €id0og NG pong.

Avapépate éva Baclkd AOYO Yla TOV OTI0I0 OTOV KALLATIOMO Kal
Ta OUo peuoTd Tou evaAAAooouV BepuoTNTa Ba TPETEL va eival
oe BeBlacpévn KUKAogopia.

Avapépate Ta méEvTe €i0n eVOANAKTWV BepudTNTAG TIOU OUVRBWG
OUVAVTAPE OTOV KALUATIONO.

O¢AeTE va KAveTe evaAlayr BepudTNTAg TOU TO €va PEUOTO va
eival o agpag kat To dAAo va eival oe uypn pop®n. Motd A rnoud ei-
On EVOAAAKTWV PITOPEITE va XPNOLUOTIOOETE;

210 oxnua (7-23) BAEneTe €va evaAAAkTn otolxeiou. MNpoodiopi-
oaTe av TPOKELTAL YA VOAAAKTN A€POG-vEPOU 1] YIO CUUTIUKVWTT)
A ywa eEatoT. Ti eivat auto rou oag odrynoe o’ auTto TO CUUTTE-
pacua,
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13.

14.

15.
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Zxhua 7-23: Epwtnon 12

O¢AeTE va KAveTe evaAAayn BepuoTNTAG KATA TNV oroia Kat ta
OUO peuoTd eival oe uypr Hop®r. MNolwoug evaAAdKTeg propeite
vVa XPNOLUOTIONCETE;

2UYKpiveTe TOUG MAAKOELOEIG EVOAANAKTEG UE TOUG EVAAANAKTEG Ke-
AUQOUG-CWANVWV. NMéTE pag CUPPEPEL VA XPNOLUOTIOLOUE TIAQKO-
€10¢eiq eVAAAAKTEG Kal TIOTE KEAUPOUG-CWANVWYV;

270 oxnua (7-24) BAEneTe €va evaAAdkTn otolxeiou. MNpoodiopi-
oate av TPOKELTAL YIa EVAAAAKTN A€POG-VEPOU 1 YIO CUUTTUKV®TN
A ya e€atuotn. Ti eivat auto 1ou 0ag 0drynoe 0’ AuTO TO CUMTIE-
paoua;
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Zxnua 7-24: Epwtnon 15

O¢AeTE va KAveTe evalAlayr| BepudtnTag neta&u dUo peupdTwY a-
€pa. MNoloug eVAAAAKTEG UTIOPEITE VA XPNOLUOTIOINOETE;

ZNTATE VA AVTIKATAOTNOETE €va aAald udpOYUKTO YPUKTN vePOU
TIOU O CUMIMUKVWTNG TOU PUXETAL UE VEPO TIPOEPXOUEVO aTTO TUP-
Youg YUEng. Eotw OTL Mpate TPELG TIPOOPOPES Yia YUKTEG ve-
POU: N TPWTN ATAV OLKOVOULIKA TIOAU CUMPEPOUOA |E TIAAKOELONG
EVAANAKTEG, N OcUTEPN AKPIPY) HE KUALVOPIKOUG EVAAAAKTEG TU-
mou U kat n tpitn akoun akplBotepn aAAd pe KUALVOPLKOUG EVOA-
AAKTEG PE eUBEiC OWANVEG. Av 0a0G evOlaPEPEL TO XAUNAS KOOTOG,
oe ouvduaoud He TNV KaAn Asttoupyia, old Yuktn vepou Ba dla-
Aéyate; Av TTIAAL 0ag evOLAPEPEL KAl N EUKOAIQ KABWG Kal n EUEAL-
&ia ™G ouvtrpnong, molo Ba dtaAéyate; MNMolwdv arod Toug TPELG Yu-
KTEG vEPOU Ba TpETEL va ArmoPUYETE YIA Tn CUYKEKPLUEVN epap-
poyn;
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18.

19.

20.

21.

22.

23.

24.

25.

ErKATASTASEIS KAIMATIZMOY I

lMNati omv evaAlayn BepudTnTag METAEU vepoU Kal udpatou
XPNOLUOTIOIOUVTAL OXETIKA omavia oL TAAKOEISEIG eVOANAKTEG; Ti
TIAEOVEKTNUA TIAPOUCLAlOUV O’ QUTR TNV TEPIMTWOon oL eVaAAd-
KTEG KEAUPOUG-CWANVWYV; Katw arod moLEQ Tpounobeoelg vouileTe
MTTOPOUV va XpPnoLuoromnBouy oL TIAAKOELSE(G;

Av og éva YuUKTn vepou, dlarmoTwoeTe PAGPRN oTov NMAAKOELWdY| €-
VOAAGKTN VEPOU 1] OTOV EVOAAGKTN KEAUPOUG-CWANIVWV (avaloya
ME TO TL EVAAAAKTN SLOBETEL), e AMOTEAECUA VA AvVAUELYVUOVTAL
TA KUKAQUATA TOU VEPOU Kal TOU YWUKTIKOU uypouU, Told Ba tipénel
va gival n mpwTn 0ag EVEPYELA YLA TNV AroPpuyr) TuxdV KaTaoTpo-
P1NQ ToU YPUKTN vePOU;

2Tnv mapanavw PAAPn, av o evaAAAKTING eival KEAUPOUG-CWAR-
VWV, TIOTEUETE OTL PUMOPEITE VA KAVETE KATL YIA TNV TIPOOCWPLVA a-
mokaTaoTaon TG BAARNG;

2UYKpivaTe TOV TIAQKOELON EVAAAAKTN AEPOG [E TOV TIEPLOTPOPIKO
EVAAAAKTN.

Mold eival To PeYAAO TIAEOVEKTNUA TOU TIEPLOTPOPIKOU EVOAAAKTN
og OX€O0M e ToV TTAOKOELD AEPOG Kal TIOLO AvVTioTOLXA TO UELOVE-
KTNua Tou;

Av eixate tnv eAeubBepia va dlaAEEeTe O Wia eykataoTaon MAa-
KOELOY) EVAAAAKTN A€POG N TIEPLOTPOPIKO EVAAANGKTN, E TIOLA KPL-
THpla 6a KAvaTe TNV €MAOYN OAg;

Moldg eival 0 Baoikdg TEPLOPLOUOG OTAV BEAETE VA SOUAEYETE e
TIAQKOELON €VOAAAKTN A£POG 1 UE TIEPLOTPOPIKO eVAAAAKTN; Ti €-
VAAAQKTLKY) Auon urtiapxel; Mowd eival 1o onuavtikd pPelovEKTNUA
autng TNG AUoNg;

‘Otav Ta dU0 pelpaTa TOU VWTIOU a€PA Kal TOU a€pa avaKUKAO(O-
piag dev uropouv va £pBouv KoVTa TO €va 0TO AAAO, AOYW TNG
KATAOKEUAOTIKAG SLAPOPPWoNnG TNG OIKOSOUNAG, TOTE TIOLOG AAAOG
TPOTIOG UTIAPXEL YIA VA KAVETE €E0IKOVOUNOT EVEPYELQG;
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Ol KAIMATIXZTIKEZ
MONAAEZ

KENTPIKEZ KAIMATIZTIKEEX MONAAEX
MONAAEZX KAEIZTOY KYKAOQOMATOZ
MONAAEZ BIOMHXANIKOY TYIIOY
TEXNIKEZ IMPOAIATPAPEL
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e(\\b\QKOMENOl ZTOXO\

\/ Na pdBouv ol pabntég Ti eival Kal iwg AEITOUPYOUV Ol KAIMATIOTIKEG

v

v

povadeg

Na prropouv va SLakpivouv TIG KALMATIOTIKEG HOVAdEG veEPOU oe Tortl-
kég TKM (FCU) oe Huwkevtpikég (HKM) kat Kevtpikeg (KKM 13 AHU).

Opoiwg va pabouv TL eival Ol KAIMATIOTIKES MOVADEG AUEONG EKTOVW-
ong (DX) kat va dlakpivouv Ta £idn Toug.

Na paBouv Tov €EOMALONO TIOU TIPETEL VA JLABETEL pia KALATIOTIKY
Movada yla va priopei va erteAéoel TNV AMOCTOAN TNG (aveuloTn-
PAg, PIATPO, OTOLXEIO KATL).

Na yvwpiocouv tn dopr) kat In Aettoupyia TG Keviplkng KALLATIOTL-
KNG Movadag, Ta e€apTiUaTa Kal TIC CUCKEUEG TIOU ToTtoBeTouvTal
nadvw O’ auTrv, KaBwg Kal TIg BECELG OTIG OTIoiEG TOTIOBETOUVTAL.

Na mAnpogopnBouv TL gival Kat TIoU XPENOLUOTIOLOUVTAL Ol LOVASEQ
KAELOTOU KUKAWUATOG.

Na evnuepwbouv yla TIG EBIKEG ATALTIOELG TOU BLOUNXAVIKOU KALUQ-
TIOMOU KAl TIG WBaTepdTNTEG TWV HOVAdWY TIOU XpnoluorolouvTal
OTOV Blounxavikd KALLATIONO.

Na pdbouv va mpodlaypd@ouv TIG KAIMATIOTIKEG HovAadeg Kal va dla-
Baclouv TIG TIPodLlaYyPAPES TWV KATAOKEUAOTMV.
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8-1. Ta €idon Twv KAINATIOTIKWV ovadwv

TG KAIUATIOTIKEG HOVADSEG Ba TIG dlakpivoupe ota €ENG EvTe BaAcika €idn
Kal Ba XPNOLIOTIOOUE AVTIOTOLXA TIG CUVTOMOYPAPIEG TIOU AVAPEPOUE
TIAPAKATW:

o TOTIKEG KAWLATIOTIKEG Hovadeg (TKM)

o HukevtpikEQ KALATIOTIKEG povadeg (HKM)
o Kevtplkég KALLATIOTIKEG povadeg (KKM)

e Movadeg KAELOTOU KUKAWUATOG

e BlOUNXavIKEQ KAIMATIOTIKEG HOVADEQ

21n ouvexela Ba avarrtuxbouv ot dldgpopot turol Twv KM kat oL epap-
HOY£G TOUC OTOV KALUATIONO! .

8-2. H pdbAog Twv KAIUATIOTIKWV HOVAdWV

270 KEPAAALO 6 AoYXOANOAKAUE PE TNV TIapaywyn tTng YUugng 1 TG B€ppav-
ONg Kal Pe Tov TPOTo e ToV ortoio dlapoppuwvovTal Ta SIKTUa TWV CWAn-
VOOoEWV Tou Ba tnv petapepouv. O TEAIKOG OTOXOG, €(TE TO PETAPOPIKO
pEoo eival To vepd eite areubeiag To YUKTIKS uypd, eival va yetapepbei n
YUEN N n BEppavon OTIG KALPMATIOTIKEG povadeg (KM).

Mn ocag dnuoupynBei OpwG n evtunwon OTL n epyalouevn pala otov
KAlaTiopd eival To vepod 1) To PUKTIKO uypd. Autda dev eival Tirnote AAAo
napd éva evolaueoo o0TAdLo oTNnV OAN AELTOUPYIKA dladlkaacia.

H epyalouevn pada, PEOCW TNG OTI0IOG ETUTUYXAVETAL O KAIUATIONOG €-
VOG XWPOU gival o agpag, o oroiog KAlpatidetal katd tn SLEAEUOT TOU Ué-
oa arod 1o otolxeio g KM. To vepod 1) TO YUKTIKO uypd £Xouv oav ovadl-
KO okormo Tn dlatrpnon Ing BepUOKPACiag Tou OToLXEiou OTa ertineda eKei-
va ta oroia xpelddovtal, ya tn dnuoupyia piag pafag agpa KataAAnAwyv
OuvBnNKwyv, £T0L WOTE, HEOCW AUTNG, VA ETUTUYXAVETAL O KALWMATIONOG TOU
Xwpou. AUTOV ToV a€pa Ba ToV ATIOKAAOUNE TMPWTEUOVTA aépa mpog dla-

T M@ Vv KOAUTEPN KATAVONOT auToU Tou KepaAaiou, Ba Mpemnel va nponyndsi n dida-
OKaAia NG epyaotnplakng acknong 16 tou EPFASTHPIAKOY OAHIQY. EmBuunto ei-
val, aAAd ol amapaitnTo, va £€xet didaxTel kal n acknon 17.



Ol KAIMATISTIKES MONAAES 353

KpLom ard Tov KALMATIOPEVO agpa Tou Xwpou. O aépag o oroiog eloépxe-
Tat otnv KM, ueTd TO KIBWTIO PEIENG, TPV AKOUN auTog OlEABeL amd To
oToulxeio kal kKAatiotel, ovopaletal aépag Tpopodoaoiag tng KM.

MNa va yivouv avTIANMTEG Ol KAIMATIOTIKEG Hovadeg, poundBeon eival
va €xel yivel katavonto TL ival kal Twg Asttoupyei To oTtolxeio. To oTol-
xeio eival To BaowkoTepo eEGpTNUA TIoU urdpxel og pia KM Kat n KaArh Aet-
Toupyia g KM 1ipoUmnoBETel TNV KAAT) AelToupyia ToOU OTOLXEIOU. 2TO Ke-
@AaAalo autod Ba avagepBouue ota urnodAolna eEaptuara piag KM kat oto
TPOTIO TIOU YiveTaL N TEXVIKI TIEQLYPAPT] TOUG.

2HMEIQZH

21N OUVEXELQ, Yia va aroPeUYOUNE VA avaPEPOUE TTOAAOUG 6poug, OTou
XPNOLUOTIOOUE TOV OPO VEPO, Ba eVVOOUE OXL LOVO TO VEPO AAAA KAl KA-
Be AAANG HOPONG UYpPO OlGAUPa OTIWG TL.X. TO dlAAuPa vVEPOU-AIBUAIKAG
YAUKOANG.

8-3. Ta €idon Twv KAIUATIOTIKWV HOVAdWV

To vepd 1 TO PUKTIKO UYPO, YIa va PEPEL TA ETIIOUUNTA AMTOTEAECUATA TIPE-
meL va Jetapepbei OTIG KALMATIOTIKEG povadeg (KM). Ot KM mou xpnotuo-
rolouvTtal o€ €va OIKTUO KEVTPIKOU KAIMATIONOU, UE HECO PETAPOPAG TNG
BepudTNTAG TO VEPO, Eival BACIKA TPLOV EWBWV:

(1) Ot TOTIKEG KALUATIOTIKEG LOVADEG
(2) OLKeVTPIKEG KALLATIOTIKEG HOVADEQ

(3) Ta evoldueoa PeYEBN KALLATIOTIKOV LOVAdWY TIOU OgV UITOPOUV va
evTaxBouv oe kKauia and TI¢ rapanavw dUo katnyopieg. Autd 6a Ta
artokaAoupe HKM yla Toug Adyouqg mou Ba e§NyHOOUE TIAPAKATW.

Ano v TeAeutaia katnyopia EexwpiCoupe TIc KM mou eival oav peya-
Aa FCU aAAd mou cuvdEovTal e agpaywyous. Av TIPOTILATE Ba UMopou-
oate va Ta Bewpnoete wg TOAU UKpEG KKM. AuTég, otnv ayopd eival re-
PLOCOTEPO YVWOTEG WG kavaAdTteg KM 1) kavaAdta FCU. H ovopacia kava-
Aateg mpogpxeTal and TNV AEEn kavdaAl (OnA. agpaywyog), eneldr av kat
MIKPEG MITOPOUV Va ouvdeBOUV e £va IKPO, TOTIKO SIKTUO aepaywymy.
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21N ouvéxela Ba avartugoupe Kal TIG TPELG KATNYOPIEG KALLATIOTIKWV
povadwyv, Katd oelpd peyebBoug. AnAadny B6a avagepBouue TPOTA OTA
FCU, petd otig HKM kat téAog otig KKM.

8-4. O1 Tomkég KAINATIOTIKEG povadeg (TKM)

Qg TKM xapaktnpifovtal ot pkpeg KM mou torobBetouvTtal areubeiag pé-
0a OTOUG KALMATICOHEVOUG XWPoug. MNpEmel aiobnTika va €xouv avaioyn
eupavion. Eival duo eldwv:

e O TKM pe otouxeio vepou, Tiou ovopdalovtal ocuvhewg Fan Coil Units
(FCU).

e O TKM pe otolxeio DX mou ouvnBwg ovopdlovtal kovooAeg. ‘Otav
QAUTEG ATTOTEAOUV TUNUA [iag WeudopoPpng ovouAalovTal KAOETEG.

Ta teAeutaia xpdvia €xouv apyioetl va kavouv tnv epgpavion toug FCU
TIou €EWTEPIKA £ival OTIWG Ol KOVOOAEG 1] oL KaoETeg. Katd Tov idlo tporo,
Ta FCU dwatiBevTal and Toug KATAOKEUAOTEG TOUG We Tn duvatdTnta va &-
Xouv otolxeio DX avti otolxeio vepou, katoriv Ppuaolkd rapayyeAiag. Etol
n dwakplon peta&u tTwv FCU kat twv TKM pe otoixeio DX (kovodAeg 1) ka-
0€TeQ) apXiCel va yiveTal kKANMwg acapng. 2iyoupa ota diktua vepou eEa-
KoAouBouv va cuvnBifovtal Ta KAaolkd FCU kal ota diktua YUKTIKoU U-
yYpou (VRV) oL KovoOAeg Kal oL KaoeTeq. AANAA uropel Baupdola va ouppai-
VEL KAl AKPLB®G TO avTiBeTO.

To oToixeio Twv TKM Aettoupyei cuvhBwg pe SLATagn dlaoTaupoUUEVNG
pong. Autd dev emmpedlel LBLAiTEPA TNV ATOGSO0N TOUG £TEWON UEXPL TIG 3
oclpég, N dlapopd otnv anddoon UETAEU eVOG OTOLXEIOU KATAOKEUAOUE-
VOU HE TO OUCTNUA TNG dlaCTAUPOUEVNG PONG KAl EVOG OTOLXEIOU YE TO
ouoTNUa NG avTPPoNng cival uikpr. Ta otowxeia tTwv TKM kataokeudalo-
VTal OUVARBWG, TO TIOAU PEXPL 3 OEPEG KAl TO TIOAU omdvia pe 4.2

‘Eva AANO XQpaKTINPLOTIKO onueio 0Awv Twv TKM eival 6TL €xouv Tov a-
veULoTNPa mow ard to oTolxeio. AuTto yivetal yia Adyoug aopaielag (dev
Mropel va UreL KATolo XEPL OTNV TITEPWTT), AAAA Kal emeldn eival TeXVIKA
OUOKOAN 1 TOTIOBETNON TOU AVEULOTPA UMPooTa ard 1o oTolxeio. ‘Otav o a-
VEUIOTAPAG TOTOBETEITAL WOTE VA PUOAEL TIAVW OTO OTOLXE(0, dev eEACPAAL-

2 H Bewpia TOU TPOTIOU KATAOKEUNG TWV OTOIXEIWV avarntuoosTal apaAANAd e TIC £p-
yaotnplakég aoknoelg 16 kat 17 (BAéne EPFAZTHPIAKO OAHITO).
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CeTal N KAAR LOOKATAVOUN TOU aépa Kal AAAEG TIEPLOXEG TOU OTOoLXEIOU DEXO-
VTAL TIEPLOCOTEPO AEPA KAl AAAES AlYOTEPO. To AMOTEAECUA €ival va PEIDVE-
TAL 1 ArtGdooNn Tou OTOLXEIOU OE TTO00OTO TNG TA&ewg Tou 3-8%. Avtibetaq,
otav avappopd, n oxXedOV OUOLOUOPPN UTIOTIiEDT) TIOU OnuULIoupYEiTal OTO Ki-
BWTLO TOU AVEULOTNPA €XEL OAV ATTIOTEAECA TN OXEOOV OUOLOMOPPN TaXUTN-
TA TOU aépa Héoa arod TO OTolxXElo Kal TN BeATIOTOTOINON TNG Arddoong.

To @awvouevo NG avouolopopgpiag napouctadeTal Tio EVIOVO OTIG Je-
YAAeQ TaxUTNTEG TOU agpa. 2Ti¢ TKM, eneldr) auTtég TormobeTouvTal YeEoa
0€ X(WPOUG TIOU UTIApXouUV AvBpwriol, yla Tnv Heiwon Tou BopuBou epapuod-
dovTal PIKPEG TaXUTNTEG TOU a€PA, OUVNBwS KATtw Tou 1,4 m/s. OnodTE OTIQ
TKM AOYW TNG MIKPAG TaXUTNTOG TOU agpa Kal e Tn Bonbela kat Twv Ka-
TAAANAWV EI0IKOV AVEUIOTAPWY, N AVOUOLOMOop®ia Tou mapouctaleTtal &i-
val oAU pikpr). AvtiBeta, otig KKM 1ou n Turikn taxutnta givatr cuvibwg
2,5 m/s, 0 aveulotnpag emPBAAAETAL va eival PETA TO OTOLXEIO (EKTOG Kal
av dAAoL TexVIKOi AdyoL eV TO ETITPETOUV).

8-5. 01 TKM ue ortoixeio vepou

Ot TKM pe otolxeio vepou eival meplocdTEPO YVWOTEG UE TNV ovopacia
«Fan Coil Units» 1ou onuaivel «Movadeg Aveplotipa-2Tolxeiou» kat ypd-
@ovTtal yla cuvtopia wg FCU. H yvwoTh, KAaoikr 8a priopoucaue va mou-
HEe eEWTEPIKA EUPAVIOT TOUG gival OTwG Tou oxNUaTog (8-1).

f—

ZxAua 8-1: O kKAaoikog Turio¢ TKM (FCU)
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Ta kAaowkd FCU €xouv kaBlepwBei otnv ayopd pe pia TUTOTIONUEVN
oclpd peyebwv Baoel Tng napoxng aépa oe CFM (1 L/s = 2,13 CFM). Autd
eivat Twv 200, 300, 400, 600, 800, 1000 kat 1200 CFM. Tnv tunoroinon
Twv FCU, wg mpog Ti¢ ovouacieg TouAdxlotov, TNV akoAouBouv oL TiEPLo-
O00OTEPOL KATAOKEUAOTEG. H opoldTnTa OMWG OTIG ovouaoieg, Ogv onuaivel
OTL OUo FCU Jl1agopeTIKWV KATAOKEUAOTWY, UE TNV idla ovouaocia, Exouv
KAl TNV dla AELTOUPYIKA cuureptpopd. Kat oute OTL n apoxn Tou agpa Ba
eival 6on kal n ovoupaoTikr. Eival éva Aemtd onueio mou o TEXVIKOG Ba
TIPETEL va TO TIPOOEEEL 1OLAITEPQ, WOIWG OTAV TIPOKELTAL VA UAOTIOIRCEL [ia
MEAETN 1) va TpoBel otnv avTikatdotaon evog FCU mou Aettoupyei wg e-
E4QpTnua evog OIKTUoU. Av Kavel AGBog propei akoun va avatpePel v o-
MaAR AstToupyia evog KAASOU 1) Kal aKOUN Kal OAOU Tou SIKTUOU.

2NV ayopa €xouv Kavel Tnv ueavion toug kat FCU mou dev akoAou-
Bouv TNV wg Avw Turonoinon 1 mou divouv TNV TIapoxn Tou agpa o L/s 6-
nwg €EAANoU eival eruBePANUEVO Pe TN XPYON TOU CUCTHHATOG HOVADWY
Sl. H tunoroinon oe povadeg Sl otadlakad avauévetal 6TL Ba EMKPATNOEL,
AOYW NG ouvexwg au&avouevng XpHong Tou CUCTAMATOG.

P N

i D]
Zxnua 8-2: FCU opildvriag tormobstnong (A) pavepng torobetnong (B) kpupng To-
MoBETNONG (XWPIG KEAUPOG)

/]

AUTEG ol povadeg ouvnBwe KALATICOUV €va JKPO XWEO, TL.X. €va dwHa-
TlO, 1) Xpnotuoriolovvtal TIOAAEG padi yia va KAluatioouv éva ueyadlo Xwpo.
Yridpyxouv TIAPAAAAYEG TOU BACIKOU TUTIOU TIOU SV XPNOLUOTIOOUVTAL KAl
T600 ouxVvQ, OTwg gival TG opllOVTIag TOTOBETNONG TIOU PaAiveTal OTO OXN-
pa (8-2A) 1 o Turog Tou FCU Xwpiq eEWTEPIKO KEAUPOG YIa KPUPT) TOTIOBE-
non (L€oa og aspaywyod | PYeudopodn), TIou paivetal oto oxhua (8-2B).

Ta FCU, 1 novadeg aveuloTpa-oTolxeiou armoteAouvTal, Onwg AEEL Kal
To 6voua Toug, oXedOV POVO ard To OTOoLXElO KAl Tov aveulothpa. Ta duo
QuTda Bacika TuRpata ta BAEMoupe oto oxnua (8-3). Npooggte OTL TO OTOL-
X€lo oto oxnua (8-3) eivar dlaoctaupoupevng pong pe 3 KuKAwpata. Ta
otolxeia 6pwg Twv FCU cuvhnbwg kataokeualovtal e 2 1 3 7 4 1 6 KUKAW-
pata. O aplBuog Twv KUKAWUATWY eival BacikétaTtn MapAaueTpog ou Kabo-
piCel TN AELTOUPYLKY] CUMTEPLPOPA TOUG.
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ZxAua 8-3: Ta duo Baoctka uepn evog FCU: To oTolXEl0 KAl 0 QVEUIOTHPAG

Mepav Tou aveploThpa KAl TOU OTOLXEIOU, UTTAPXEL Eva KEAUPOG ETAAAL-
K6 ECA OTO ortoio ToroBeToUvVTaAL KABWG KAl éva PIATPO yla va rpooTtateuel
TO OTOlXEio amd TIG OKOveG. Ta TUNUATA AUTA TA PAETIOUME HOVTAPLOMEVA
01O oxNua (8-4), érou gaivetal éva FCU xwpig To UrmpooTivo Tou KAAUUuA.
Katw akpBwg arod To otolxeio gpaivetal n Aekdvn aroppong TwV CUUTTUKV®-
MATWV TIOU TIEPTOUV artd To OTOLXEIO Kal odnyouvTal OTNV AroXETEUOT).

Aekavn
OUUTTUKVWUATWV 21olxeio

— / AuTONATIONOG

AveuloTtnpag ®iATpo

Zxnua 8-4: Ta uépn evog FCU, énwg ¢aivovral povraplioueva

To @iATpo kabapilel oe KATOL0 BaBuUd Kal TOV AEPA TOU XWPEOU Kal BeA-
TIOVEL TIG OUVBNKeg Aveong. H Kataokeur) Tou €ival TIOAU artAr] Kal anoTe-
Agitat and éva eAappU HETAAAIKO OKEAETO, TAVW OTOV OTToi0 oTnpifeTal To
MAQOTIKO QiATpo. Eival peyaAo AGBog yia tov TeXVIKO va aproel To FCU
XWPIG GIATPO, 1 OokoVN Ba erikaBioel oTIg erPAveleg evallayng BepudTn-
Tag Kat dev Ba apynoel va axpnoteloel To oTolxeio. To PIATpo mpémnel va
agaipeital évo yla va TIAEVETAL KAl va €mnavatorobeTeital To TaxuTepo
duvatodv. To KaAuTtepo and OAa eival va undpxouv dlaBECIUA AVTAAAAKTL-
KA QIATPa yla va avtikabiotatal apecws To GIATPO Tou agatpeital.
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To oxnua (8-5) pag deixvel eva aAAo FCU xwpig To kKEAUPOG TOU, TO O-
roio mpoopiletal yia opllovtia tornobETnon. A&iel va nmapatnpricouue OTL
auto 1o FCU ¢xelL otoieio pe 4 KUKAOUATA. 2TO OoXNua dlakpivouue Ae-
TITOUEPEDTATA TOV TPOTIO TIOU Eival HOVTAPIOUEVO TO OOXEIO Armoppon g Twv
CUMIMUKVWUATWV KATW amod TO OTOLXEIO, KABWG KAl O CWANVAG araywyng
TWV OUPTIUKVWUATWY, O OToiog mpoopileTal yia va ouvdoebel otnv anoxé-
Teuon. Av TiPooEEeTe KAAUTEPQA, ard Tov TPOTIO TIOU £ival OUVAEDEUEVOL OL
OUAAEKTEG, Ba O¢ite OTL TO oTolXelo autou Tou FCU avrkel 0tn omavia re-
pirmtwon mou otoixeio FCU eival ouvdedepévo og dlatagn avtipponq. 2u-
vnBwe ta FCU ouvdéovTtal og dlacTAupPOUEVT POT], AAAG O HOVOG TPOTIOQ
yla va katackeuaotei éva FCU 3 celpiv ue 4 KUKA@UATa eival n dlatagn
avTipporng (n oroia rapouctalel KaAutepn anddoon, Wiwg o peyaloug a-
pLBPOoUG CEPWV).

Zxnua 8-5: FCU, optlovTiag kou®rig ToroBETnong, ortou gaivovtal ol KATAOKEUA-
OTIKEG AETTTOUEPELEG OTNV MAEUPA TNG OUVOEDNG

Ot autopaTiopoi ota FCU eival oAU arnAoi kal cuvnBwg artoteAouvTal
and éva dlakomTn, and éva BepuooTatn XWPou (e OLaKOTTN BEPOUG-XEL-
Hova) Kat éva eriAoyéa TaxuTHTwv Tou aveplotpa. ‘'OAa ta FCU katd Ka-
vova SLaBETOUV TPELG TAaXUTNTEG AVEULOTHPA.
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ZxAMa 8-6: Tpiodn Bava, kataAAnAn yia tornobétnon o FCU

Mépav auT®V TWV TUTTOTIOMNMEVWY QUTONATION®V, CUXVA CUVAVTALE Kal
Vv Tpiodn Bava, 6Mweg auth rou eaiveTal oto oxnua (8-6). H tpiodn Bava
KaBopilel Tn Bepuokpacia TG evepyou erupaveiag Tou otolxeiou, Baoel -
VTOANG TIou d€XeTal ard Tov udpooTAtn 1 To Bepuootatn Tou Xwpou. O
TPOTIOG Aettoupyiag Tng tpiodng BAvag avarmtuoosTal 0TO0 KEPAAALD TwV
AUTOMATIOM®WY. KatT auTtdv Tov TPOTIO ETITUYXAVOVTAL N OWOTH puUBuLoN
™G BepPOKPACiag Kat ot IBAVIKEG CUVOAKESG Aveong.

ZxAua 8-7: FCU tetpaowAnviou cuotnuatrog. To ev Aoyw FCU diabetet duo otol-
X€la kat 4 owAnveg ouvdeong (2 yia To BepuavTiko Kal 2 yla TO YUKTIKO OTOLXEID).
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2& OPLOMEVEG TIEPUTTWOELG, Ta FCU €xouv kal €va deUTeEPO OTOLXEIO, TO
oroio eival uévo pe pia n dUo To MOAU CELPEG KAl XPnOoLdorioleiTal yia
B¢puavon. Teétolo FCU BAEnoupe oto oxnua (8-7). Aev xpelddovtal TepLo-
00TEPEG amd Wia oelpég otolxeiou otn BEpuavon eneldn n andédoon Twv
oTolxeiwv pe 1o (eoTd vepPO eival eEalpeTika PeYAAn. Téoco To BepuavTiKo,
000 Kal TO YUKTIKO OTOLXEi0 €Xouv OIKOUG TOUG aveEAPTNTOUG CWANVEQ
KAl YEVIKOTEPA TO OIKTUO TOU {eOTOU VEPOU Kal TO SIKTUO TOU KpUouU gival
TeAeiwg aveEaptnTa 1o €va arnd to AAAo. To ev AOyw ocuoTtnua ovoudleTal
TETPACWARVIO KAL TO CUVAVTAUE OE KALLATIOMOUG XWPWV UYNAWY aratth-
OEWV.
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Zxnua 8-8: FCU ue ouotnua avavéwong agpa.

Ta FCU ouxva €xouv 1n duvatotnta va KAvouv Kal avaveéwon agpa.
Tov Tpd1o 1oU AgtToupyei autd 0TO CUCTNUA TOV BAEMOUNE OTO OXNUa (8-
8). Xpeldletal va urapyxel éva Avolypa oTov ToixXo Tou KTipiou. Eva ecwTe-
PIKO TAUTEP PUBUICEL TN OXEON TOU VWTIOU a€PA Kal TOU agPa aVOKUKAOPO-
piag. To taurep TO BAETOUNE KAl OTO OXNUA (8-9) KOBWG KAl TIG OXETIKEG
B£oelg nou uropei va napel. To cuotnua autod yla va AEITOUPYROEL CWOTA,
Ba TpETEL va €Xel TNV KATAAANAN TIp6BAeYn yia tnv aroppdn agpa oto
repBAAAOV.
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Taunep

©¢on a: Taunep KAeLOTO,
0 agpag eivat povo
ard peoa
©¢on B: avolktd 50%
Taunep
-———

©¢on y: TeAeiwg avoikTo,
0 aépag eival povo
ard 1o neplBalAov

ZxAua 8-9: H Aettoupyia tou tduriep FCU ue ouotnua avavéwong aspa. Oson (a)
UOVO agpag avakukAopopiag (B) agpag avakukAopoplag kat vwrtog agpag (y) uovo
VWIiog agpag

Ta FCU, un@pxouv Kat o AAAEG TTAPAAAAYEQ TIOU EUPAVIOTNKAV OXETL-
KA Tpoopata. AUuTEQ eival OUOLEG PE TIG HOPPES TWV KALUATIOTIKWOV HOVA-
dwv areubeiag ekTOVWONG. AnAadr undpxouv FCU tumou kovoodAag 1 ka-
0€1ag. TL eival autd Ba ta doupe otV enodpevn mapdypado. H Bactkn dla-
Popd, eKTOG and Tnv euPavion, eivat 6Tt avti ywa otoixeio DX, ta FCU au-
TAG TNG HOPPNIG DLaBETOUV OTOoLXEID VEPOU.

8-6. TKM ue oroixeio areubeiag ektovwong (DX)

O1 TKM autoU Tou TUToU CUVABWG armoKaAoOUVTAL KOVOOAEG, EVW, OTAV TO-
noBeTouvTal wg TUNHA TG Yeudopodng (otnv B€on uiag MAGKag), ovoua-
Covtal KacéTeg. Ta oTolXEia AUTWV TWV HOVAdWY €ival PIKPA Kal YU auTo
EXOUV WG €Ml TO TIAEIOTOV €va UOVO KUKAWWA, OTIOTE ouxva dev xpelalo-
vTal Tov dlavopéa. O MAEoV ouvnBLONEVOG TUTIOG ECWTEPLKAG Hovadag ei-
val 0 ovopagopevog «kovooAa Toixou» kal In BAEMoupe oto oxnua (8-10).
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ZxAua 8-10: TKM toixou ue otoixeio DX (kovooAa toixou)

Ot kovaoAeg Toixou polddouv TIOAU OTNV KATACKEUN Kal 0Tn Aeltoupyia
pe ta FCU. EKTOg ard tn dlagopd oTo oTolxeio, dlapEpouv kal oTo OTL &-
XOUV duvatdTNTA PUBULONG KAl TNG KAIONG TwV TITEPUYiWY, OTIWG paiveTal
Kat oto oxnua (8-11). ErurnAéov, urnopouv mpoatpeTikd va epodlacTouV Kal
He PIATPO evepyou avBpaka (Yla TIG OCUEG 1] TOV KATvO) 1] UE NAEKTPOOTA-
TIKO PIATPO TIOU CUuYKPATEL TIOAU AETTTA UOPLA ALWPOUUEVA OTNV ATHOCPAL-
pa (oKovn, Baktnpidla, poépLa Kanvou KAT.)

ZxAMa 8-11: PubBuion tn¢ kKateuBuvong pong Tou agpa o€ KOVOOAQ, UECW TTTEQUYIWV

2UxXva autou Tou Turou ol TKM Aeltoupyouv UEUOVWUEVEG, OTIOTE &-
XOUME TA YVWOTA 0g OAOUG HAG QUTOVOUA KALLATIOTIKA dwuatiou (A split
units). 3TNV nepintwon auth undpxel pia eEwTteptkr povada Onwg Tou oxn-
paTog (8-12) rmou TpoPodoTEL TNV HOVASIKT EOWTEPIKT povada. Puoika dev
TiBeTal BEpa yia aAAayr) TNG MOCOTNTAG TOU KUKAOPOPOUVTOG PUKTIKOU U-
YPOU, TO OTI0i0 €XEL OTABEPT) TTOCOTNTA KAl TIAPOXT], TOOO TO XELLWVA 000
Kal To KaAokaipt.
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ZxAua 8-12: ESwtepiko oToixeio yia n AetToupyia piag uovo kovoodag (cuotnua
auTovououU KAaTIoTIKoU dwuatiou n split-unit).

O1 TKM e oTotxeio DX urtapxouv kal oe AAAeC HopPEG. OL TTAEOV ouvn-
Blopéveg and autég eival ol TUMou darédoU-OpOPNG TIOU PaiveTal OTo
oxnua (8-13). Autég, 6Tav TomoBeTnBouv XaunAd otov Toixo, 6Twg Ppaive-
Tal 0To oXNUQ, eival povadeg daréedou. Mropouv OUwG, ol idleg akpIBLS
va ToroBeTnBouv opllOVTIEG OTNV 0POPT], OTIOTE AEITOUPYOUV TIAEOV OAV
MOVAdEG 0pOoPNQ. KATAOKEUAOTIKA KAl AELTOUPYIKA dev dlapEPOUV olaiTe-
pa arod Tov TUTIO TNG KOVOOAQG.
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ZxAua 8-13: KovodAa dariedou-opopnc
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‘Evag aAlog TUmog, apkeTd dladedopévog eival autog Tou OXAUaATog (8-
14), Tiou ovoudlovtal «TKM kaogtag». Ta unxaviuata autda rpoopifovtal
Yla TNV TOToBETNON 0 XWPOUG Tou TortoBeTouvTal Yeudopo®peg. Exouv a-
KPLBWG TIC dlacTAcelg Tou XpeladeTal yia va tdpouyv Tn 8€on piag turorol-
nuévng nMAdkag Yeudopopng, Tou ocuvhBwg sivat 60x60 cm, aAAa urndp-
Xouv dlabéoiueg TKM TUmnou Kao€tag Kal oe AAAEQ JlaoTACELG.

Zxnua 8-14: TKM yeudopon¢ (TUNou KaoeTag)

8-7. Mesoaiou ucyé6oug KAINATIOTIKEG HOVADEG

Mponyoupévwg avagepdnkaue oTiq UKpeG TKM. Mpotou avartugoupe TG
KEVTPIKEG KALLATIOTIKEG povadeg (KKM) Ba avapepBoupe ota evdldueoa
MEYEDN TWV KALLATIOTIKAOV JovAdwY, OL OTIoieq eV gival EUKOAO va Bewpn-
Bouv wg TKM, aAAd kat oute wg KKM. Autég dlakpivovtal capmg arod ta
AAAa duo €idn kal gival TIOAU eUKOAO va TI§ Eexwpiooupe T6CO ard TA
FCU 600 kat aré 1ig KKM. Agev arnoteAouvTtal arnod dla@opa TUTOTIoOINUEVA
TUAuaTa onwg Ba doupe 611 cupPaivel pe TiI¢ KKM kat oute akoAouBouv
Mia OUYKEKPIUEVN OVOUAOTIKA Tutonoinon onwg tTa FCU. O k&be kata-
OKEUAOTNG autou Tou Turtou KM akoAouBei Tn SIKA Tou Turoroinon.

MNa va avagepodpaote KaAltepa o’ auteg TiIg KM, Ba TI¢ arokaAouue
o010 BBAio Hulkevtpikeég KAlpatioTikég Movadeg Kat yla cuvtopia 8a TIq
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ypapoupe HKM. H esupdvior) toug ocuvhbwg eival Onwg Tou OXNHATOG
8-15). 210 oxNua auTtd BAETIOUKE TNV KATACKEUT TOU KEAU®OUG piag HKM,
TO oroio eival ard maveA. MNpokettal ya pia akpBr) Kat mpooeyuevn Kata-
OKeUN, OMwe akpIB®S eival kal To KEAUPOQG piag KKM.

ZxAua 8-15: HKM kAwuatioTikn povada, Ue KEAUPOG OlaUopPWUEVO OTTwS TwV KKM

Ot KM onwg tTwv oxnuatwv (8-15) kat (8-16), cuvavt@vtal oToug Kata-
AOYOUG TwV KATAOKEUAOTWV [E OVOUACIeQ TToU ToLKiIAouv omrwg «KavaAa-
1a FCU», «Mikpég KevTtpikég KALNaTIOTIKEG Movadeg», «TKM yla Aspayw-
youg», «Opiovtia Fan Coils», «KAuaTioTikéG Movdadeg Weudopopng»
K.ATL 1] KOUN KAl e KATIOLO EUTIOPIKO OVOUA TOU KATAOKEUAOTY) XWpig va
yiveTal avagopa av autog Tig Bewpel FCU 1 KKM. H mokiAia Twv ovoua-
TWV pag Kavel pavepr|) TNV EAAEWUN HiOG CUYKEKPLUEVNG KAL KOLV(IG aTIOdE-
KTG ovopaciag. H éAAewn uiag ovopaciag yia va avapepoyacte o’ au-
TEG, TIOU eival arapaitntn ywa 1§ avaykeg tou BiBAiou, pag avaykace va
TOUG OWOOUE €UEIC KATIOO KOO Ovoua Kal, OTwg avagpEPQAiE TIPONyou-
MEVWG, TIG anokaAeoape Hukevtpikeég KAlpaTiotikeg Movadeg (HKM).

i " |

ZxAua 8-16: Aiapopetikoc Turnoc HKM. O kataokeuaoTnG NG TNV Xapaktnpilet wg
FCU.
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Yridpxouv OUWG APKETEG TIAPAAAAYEG OTNV Kataokeur) Twv HKM, mou
TOWKIAOUV ard KATAOKEUAOTY) 0€ KATAOKEUAOTT|. 2T0 oXAua (8-17) BAEMOU-
pe tnv HKM Tou oxnuatog (8-16) pe diagpopa 1poobeta eEaptruara pe ta
oroia urnopei autn va e€onAloTel. To mpwTo €€GpTnUa eival yla tn ouvde-
on HEXPL TPV aEPAYWYWV KUKALKAG dlatoung (oTabepwv i OTipdA), eV
Ta eNOPEVA KATA oElpa gival éva KIB®TIO yia PiATpa agpa UPnANng anddo-
ong, TAUTeP PUBULONG TNG TIAPOXNG KAl €va KIBOTLO WiENG Yla TNV ouvdeon
AEPAYWYW®V OTNV ELI0AYWYN VWTIOU aEpa, av autod aratteitat.

ZxAua 8-17: Ta eéaptiuata ta oroia uropei va dextel n HKM tou oxruarog (8-16).

Mia avdAoyn ddtagn HKM pe auth twv oxnuatwy (8-16) kat (8-17), a-
AG GAAou KaTaOKEUAOTH, gaivetal oto oxnua (8-18). Ek mpwtng oYewq
@aivovtal oxedov dleg, aAAG €xouv pia onuavtikn dlagopd: H povadsa
Tou oxnuarog (8-17) €xel Tov aveuloTnpa TG WIEOCTd, Tou ival n ouvh-
Bng TOaKTIKA TIoU akoAouBeital ota peyaia otolxeia, 6mwg autd Twv KKM,
eV N povada Tou oxnuatog (8-18) 1o €xel micw amod To oTolXElo, OMWG
ouvnBiCeTal ota uKpa otolxeia Twv FCU.

ZxAua 8-18: Ta eéaptnuara

VoG dAAou turou HKM.
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H B€¢on Tou aveuloTPa 0e OXEON UE TO OTOLXEIO PpaiveTal kaBapad av
npooeEte ta oxeda (8-17) kal (8-18). 210 oxnua (8-17) dwakpivovtal ta
mrepUyla TWV avepLoTpwy (dpa To oTtolXeio eival miow amd autoug), eV
07O oxnua (8-18) BAEMOUNE TOUG CWANVEG TOU OTolXeiou ToU eival oTo
MIPOOTIVO PEPOG TNG HOoVAdAG (Gpa 0 aveloTrpag eival Tiow arod To oTol-
X€lo).

ZxAua 8-19: To AsiToupyikO (E0WTEPIKO) UEPOG Lutag HKM

2710 oxnua (8-19) BAemoupe nwg mepinmou gaivetal pia HKM otav agat-
pPECOUNE TO eEWTEPIKO TNG KEAUPOG. To KEAUPOG AUTAG NG Hovadag ¢ai-
vetal oto oxnua (8-20). ducikd kat €W UTIAPXOUV dLAPOPES METAEU TwV
KATAOKEUAoTWV, Oev gival duvato va €xouv OAoL TNV idla ECWTEPIKA KATA-
OKeUn. 2e TpwTn ¢aon iowg 1o oxnua (8-19) va cag BuuiCel Tnv kata-
okeun evog FCU, onwg e€EAAou Ba propoucate va SlArIOTWOETE AV CU-
YKpiveTe Ta oxnuata (8-5) kat (8-19). Awakpivouue 6uwg £va oTolxeio ue 6
oelpég (oe dlatagn avtippong). ZTolxeia ue 6 oclpég ouvavtaue ot KKM
aAAa oudenote oTig TKM. Mowddel donAadrn n HKM twv oxnuatwv (8-19)
kat (8-20) ocav éva FCU pe otolxelo KATAOKEUAOUEVO OTIWG TA OTolXEla
Twv KKM.
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ZxAua 8-20: H HKM tou oxnuarog (8-19) ugoa oto kKEAUPOG TNG. 2TO TMioW UEPOG
olakpivetal To QIATPO TOU agpa.

O1 HKM kataokeuaoTikd dlagpépouv amnd ta FCU kupiwg oto OTL gmo-
poUV va cuvdEovTal HE aspaywyouq Kal eival KATAAANAEG yla va KAQTi-
Couv pia meploxn 1 MoAAOUG HIKpoUg Xwpoug (ornwg ot KKM), avti yia éva
Kal JoVAadLIKO XWwpPo.

Tn HuEBOBO cUuPwva Ue TNV oroia ouvrBwg cuvdéovTal ot HKM tn BAé-
ToupEe oTo oxAua (8-16), drou dlakpivetal pia HKM, toroBetnuévn péoa oe
Peudopor). MNpooéETe Tov TPOTIO TTIOU avappoPa agpa arod To Xwpo. Puoikd
n toroBETnon oe Yeudopodr| eival €vag arod Toug TPOToUG TOTIOBETNONG.
Mia HKM, uropei va tomoBetnBel e omolovdrnote AAAo Tporo (T.X. EUPa-
VNG, KATAKOPUPN OTOV TOIX0, LECA OE UNXAvVooTAoLO OTwG ol KKM KATL.).

Zxnua 8-21: HKM toroBstnuevn LEoa o€ Yeudopopn, OUVOESELEVN LUE AEPAYWYOUG
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Ot HKM xpnotuorolouvTal Kupiwg o€ TePUTTOOoELS TIou eival SUCKOAO
va €PAPUOOTEL €va PEYAAO KEVTPLIKO OIKTUO agpaywywyv Kal avti yI' autd
UTIAPXOoUV TIOAAG UIKPA TOTIKA OiKTua. TETola TEPIMTWOon PAETIOUNE TI.X.
07O oxNua (8-22). Mepovwuéveg UMopEl va TIG ouvVavTHoouue 6tav £Xou-
ME va KAVOUUE e €va TIOAU HIKPO OIKTUO (TT.X. K€ Mia LOVOKATOLKIQ).

ZxAHa 8-22: KAiuaTtiouog Ktipiou e aveEdptnta Torikd oiktua.

H duvatdtnTa Mpootnkng Twv AgpaywyWV Kal N KATAOKEUAOTIKY Ola-
MOPPWON TOU OTOLXEIOU TOUug, eival TA XAPAKTINPLOTIKA TIOU TIG KAVEL va
polalouv pe Ta PBapld kal TEPITTAOKA CUYKPOTNUATA TIOU TA ATIOKAAOUME
KKM evm katd ta Aotnd poldlouv neplocotepo ue Ta FCU.

O1L HKM &gv €xouv amoKAELOTIKA TN Hop®Pr TNV oroia eidaue PEXPL TW-
pa kat propei va urtdpxouv kat oe AAAEG TAPAAAQYEG oL oTtoieq ertiong Ba
TMPETEL va XapakTnplotouv wg HKM. lMNa rnapadetyua avapEPoue To oU-
otnua Tou oxnuatog (8-23). H KM mou BAEmoupe TeplExeL Ta navta péoa
og éva Kal povadikd TepiBAnua (ouurieoTr), eEATULOTA, CUUTIUKVWTY) Kal
Mrtopei va eEUMmMpeTnoeL éva UIKPO oiknua A €va Xwpo.
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Zxnua 8-23: AAAo¢ turnog HKM, rou neplexel 0To KEAUPOG NG KAl TO WUKTIKO OU-
YKpOTnLA.

MaAawotepa n xprion HKM, dev Atav roAu dladedouévn, aAAG oTtadlakd
yivetal 6Ao Kal peyaAuTepn, 1OIWG AOYW NG auEavopuevng XpHong Twv «a-
TIOKEVTPWHEVWV» ouoTNUATwY (decentralized systems). Autad cuvnbwg a-
rodidovTtal oTa EAANVIKA PE TOV OPO «NUIKEVIPIKA». Ta oUOTAUATA AUT4,
oTa oroia Ba avagepboupe KAl OTO EMOUEVO KEPAAALO, AroTEAOUVTAL Ao
OUO TOUAGxLOTOV aveEdptnTa PETAEU TOUG MIKPA KALLATIOTIKA CUYKPOTH-
MATA TIOU TO KABEVA KAAUTITEL [Wia TIEPLOXT) TOU KTIPioU. 2’ auTd cuvavTtape
TIOAU ouxva Tig HKM.

8-8. Kevrpikég KAluariotikég Movadeg (KKM n AHU)

["la CUVTOMIO Ol KEVTPLKEG KALLATIOTIKEG OVASEG YPAPOVTAL [E TA APXIKA
KKM. Zuxva Ba Tig¢ ouvavinoeTte Kal e tn ouvtopoypagia AHU, amnd ta
apxXka Tou avtioTolxou ayyAlkou opou Air Handling Units ttou kKata AEEN
peTappdletal «Movadeg EneEepyaociag Aépax». e avTiBeon e OTL OUVERN
pe ta FCU, 0’ auTéqg €xel emkpatroel 0 eAANVIKOG 6pog KKM. AnoteAouv
pHeYAAa Kal TIOAAEG POPEQG TIEPITTAOKA OUYKpoTAHuaTa. Kataokeualovtal a-
16 dLAPOoPA TUTIOTIONKEVA TUNUATA TIOU CUVAPHOAOYOUVTAL KATAAANAQ [E-
TA&U TOoUuG. 2xedOV KATA Kavova cuvdEOoVTal e Eva KEVTPLKO DIKTUO agpa-
YWYWV TO OTT0i0 dlavEEL TOV A€PA OTOUG KALUATICOUEVOUG XWPEOUG.
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Ot evaAAdKTeg BepudTNTag ) oToLXeia Twv KKM, 1ou eivat kat Ta KupLo-
Tepa e€aptnuata Toug (6rnwe yia kabe KM, aoxeTwg peyeboug), eivat oAU
OLAPOPETIKA KATAOKEUAOUEVOL AV TOUG OUYKpivouue pe autoug twv FCU.
Av Kal K TIPAOTNG 6Yews 1o otolxeio piag KKM polalel KaTaoKeuaoTIKA Ue
autd evég FCU kal gaivetal oav va urdpxel dlapopd poévo oto péyebog,
€V TOUTOLC UTIAPXOUV Kal AAAEG OLAPOPES, Ol KUPLOTEPEG ard TIG OToieq
BpiokovTal 0Toug CUAAEKTEG KAl OTO CUCTNUA PONG TIOU ival avTLppor).

ZxAua 8-24: Ta rraveA twv KKM (a) n popen twv rmaveA (B) O 1porog Evwong Toug
OTIC YWVIEG

Ot KKM eival 1oxupd BepuopovWUEVEG KATAOKEUEG, O avTiBeon pe ta
FCU mou oxedov Kata Kavova eival xwpig Beppoudvwon. MNa va ermreu-
XBei autd, arotelouvtal and MAvel ONwG aAuTda TIoU BAETIETE OTO OXNUA
(8-240). Ta maveA eival cuvnBWSG KATAOKEUAOUEVA ard dUO AETTA PUAAQ
Aapapivag, orou avapeoa Toug xel TapeuBAnBel éva katdAAnAo Bepuo-
HMOVWTIKO UAIKO, OTIwG eival n SLOYKWUEVN TIoOAuoupeBAvn (gival UALKS Tou
kaiyetal oAU OUOKOAQ). H Beppopdvwon eival anapaitntn ot KKM, e-
Tedn TornobeTouvTal 0 Un KALLATICOMEVOUG XWPOUG (OKOUN Kal TAvw o€
TapAtoeg Mou BAAAovTal cuveXwg amo Tov NALO) Kat KaTd ouveénela, Adyw
TOU HEYEBOUG TOUg, XwpPIg TNV Loxupn Beppoudvwon Ba napoucialav pe-
YAAeg anwAeleg. EMioONG n KATAOKEUR TOUG eival TIOAU ETILEANUEVT] XWPIG
OLaPUYEG agpa. 210 OXAUA (8-24) BAETETE TN KATAOKEUN TwWV TIAVEA Kal &-
vav aro Toug TPOTIOUG TIoU YiveTal N €vwon Toug OTIG YWVIEG.
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ZxAua 8-25: Mikon KKM, eEwtepikn sugpavion

O 6pog KKM kaAurtel pia TepdoTia YKAUA KATAoKeuwy, ard TIOAU Li-
KPEG WEXPL EVTUTIWOLAKA PEYAAEG. 2TO oxnua (8-25) BAEMoupe pia Pikpn
KKM kat oto oxnua (8-26) BAEMouue pav aAAn pikpr) KM onwg ¢aivetal 6-
Tav avoitoupue ta kardakia g.

Zxnua 8-26: Mikon KKM, ue avolktd Ta Karakia tne

21a oxnuata (8-27) kat (8-28), £xoupe Uia TTOAU KaBapr) ECWTEPIKN Arto-
Pn duo pecaiou peyeBoug KKM, orou unopeite va Eexwpioete ta didpopa
TUAMATA ard ta oroia aroteAouvtal. H povada mou ¢aivetal 0To oxXfua
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(8-27) ovopddetal povada moAAanAwv wvav. Exel duo otoixeia otnv €8o-
00 TG (éva ya Tnv k&Be {wvn) Kal To KABe oTolXeio eAgyxetal ard 10 kO
TOU OUCTNUA QUTOMATIONOU.

5 8 6 7 3 2

ZxAua 8-27: Meoaiou ueysbouc KKM, moAAanAwv {wvwv. 1:0£pwv OKEAETOG,
2:Oepuouovwugva Kamakia, 3: 2toixeia (duo, To kabgva e Olkn Tou ££000 agpa),
4: O £€odol Tou agpa, 5: Elocaywyn agpa 6:3nusio aroxETeuonsg OUUTTUKVWUATWY,

7: Aveulotnpag, 8: Yypavtnpag ue UypoOUAAEKTN

270 oxAua (8-28) qaivetal Kat o TPOTOG Mou TorobeTeiTal £vag MAAKO-
e1ONG EOLKOVOUNTAG evépyelag peoa oe pia KKM.

EPQTHZH: MNMpoomadnote va okepteite 0To oxnua (8-28) nwg kateubuve-
TalL 0 agpag. Moldg eival o pdAog Twv aveloTAPwWY OTIC BEoelg (5)
kat (7);
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ZxAua 8-28: Meoaiou ueysboug KKM, e e€otkovountn eveépyelaq. 1:0£pwv oKkeAe-
T0G, 2:0gpuouovwueva kamakia, 3: EEoikovountng evépyelag, 4: H ermotpo@n Tou
agpa, 5: Aveuiotnpag nmpooaywyng 6:YukTiko Kat BepuavTiko otoixeia, 7: Aveul-
oTHEAG artoppIITTOLUEVOU agpa

210 oxnua (8-29) BAEMOUNE TN AEMTOUEPELO KATAOKEUNG TOU TAUTEP
PUBUIONG TNG TIAPOXNG TOU Agpa ETIOTPOPNG KABWG KAl TOU CUCTAUATOSG
TAvuong TwV LAVTWV TOU QVEULOTNPA.

ZxAua 8-29: To tduriep Tou vwiioU agpa Kal To oUoTnua Tavuons TV IUAviwv

2iyoupa, akoun dev Uropeite va KAtaAdpeTe apkeTa mipaypata BAENo-
vtag pa KKM e avolktd ta karmdakla tng. 2TNV E0WTEPLKI) KATAOKEUT| TWV
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KKM Ba avagpepBoupe apydtepa oto napdv KePAAALO, OTIOTE OL EIKOVEG
mou deixvouv 1o ecwTtepikd KKM Ba apxicouv va oag yivovTal meploooTe-
QO KATAVONTEG.

Mivakag ®iktpa agpa |
eAEyxoU plenum

Hyonayida

Kanékia Movwon

2roxeia

Taunep

Taurep
akpiBeiag
napoxng

Aveulothpag

e~ AVTIKPASAOUIKA
Evaoelg aveuoTnpa

MAaioclo TUNMATWV

DiATpa
agpa

ZxAMa 8-30: Meoaiou ueysboug KKM e e1dika Taumep yia tn akplBn pubuion tme
roooTnNTag TOU agpa

2710 oxnua (8-30) BAEmoupe pia peocaiou peyéBoug KKM, kat@AAnAn yla
TOV OKPIPBA EAEYXO TWV OUVONK®WV TOU KALUATI(OUEVOU a€pa, o€ Wia TIOAU
napaoTtatikn dlatagn. H ev Adyw KKM €xel Tnv 1810TNTA, HECW TWV EWOLKWV
TAUrep TIoU BAETIOUE OTO OXAMA KAl TOU KATAAANAOU CUOTNMATOG TNAE-
XEPLOUOU, va PETPAEL e aKpiBela Kal va puBpuilel Tnv MocdHTNTA TOU ELCEP-
XOUEVOU a€pa.
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ZxAua 8-31: MeydAn KKM

Ot KKM TIOAAEG POPEG £XOUV EVTUTIWOLAKA UEYAAEG dlaoTdoelg. TETOL-
€q dlwpoPeg povadeq BAEMoupe ota oxnuata (8-31), (8-32) kat (8-33) mou
TIPOEPXOVTAL ATIO TPELG DLAPOPETIKOUG KATACKEUAOTEG.

ZxAua 8-32: AAAo¢ TUrnog usyaAng KKM
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Ta pépn and ta oroia aroteAeital pia KKM, rou ta BAEMETE OTA OXN)-
pata arnod 1o (8-25) ueExpl kat 1o (8-33), eival éva BEUA APKETA EKTETAUEVO
Kal Ba To avartrtuEoupe o enduevn TIAPAYPAPO TOU TIAPOVTOG KEPAAAiou,
OTO Or10i0 Ba aoxoAnBoUlEe AMOKAELOTIKA YE TO KABE TUAUA ard TO Oroio
artoteAeital pia KKM. ' autd dev Ba erektaboupe 3w TEPLOCOTEPO O
0,TL apopd TNV KATAOKEUT Kal ToV TPOTIo Acttoupyiag Twv KKM.

ZxAua 8-33: MeydAn KKM, eAAnvikiG kataokeung

8-9. O e&omAiouodg piag KM

Mia KM, yia va gival mAfpng, apkei va rneplhappavel Touhaxlotov ta eEng
eCaptiuarta:

o 'Eva otowxeio evaAhayng BepudtnTag
o ‘Evav avepiompa
o Ta @iATpa KaBaplopou Tou agpa arod Tn okovn

o 'Opyava autouaTiopou
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2xedov katd kavova ta FCU kat ol ieplocdtepeg HKM diaBétouv povo
ToVv rapanavw £EOMAIOUO TTOU €ival 0 EAAXIOTOG duvaTOG TIOU UMopEi va &-
X€l hia KM yia va etuteAéoel Tnv arooToAn TnG.

Ektég amd ta mapandavw, ouxva cuvavtape, 1ding otig¢ HKM kat erurnAé-
ov eEomAlouo, Tiou cuvnBeoTtepa eival o €ENG:

e Av ol KM kA@vouv kal eloaywyr vorou aépa, aralteital kat éva Ta-
MTTEP YA TN PUBULON TNG TIAPOXNG TOU VWIIOU agpa.

o Av ekTdg arod N Bepokpacia, pubuiouv TO KOAOKAIPL KAL TN OXETIKN
uypaoia, Tote €xouv aveEAptnTo BepuavtikG oTolXEio (Yo avabép-
pavon).

o Mrnopei va urntdpxel Kal uypavtneag yla In pubulon tng OXETIKNAG U-
ypaociag To xewva.

MoAovoTt prtopei kat ot KKM va repihapavouv povo ta napanave Ba-
OlKA TUNUATA, OUVRBWG, Orwe eidape, eival TepinMAoKa CUYKPOTHUATA TIOU
OlaBETOUV TIOAU TEPLOOOTEPO €EOMALONO. 2Ta oxnuata (8-26), (8-27), (8-
28) kai (8-30) eidaue técoeplc KKM pe avolkTd ta kamdkla Toug Kat aro
QuTEQ YiveTal avTIANTTO TO TIOCO KON TILO TIEPITTAOKN UIOPEL va eivat n e-
OWTEPLKY) dopr) TOUG.

. TUAMQ aveULOTAPA TIPOOAYWYNG

. TuRua oTtolxeiwv pe PIATpo agpa

. TuAua oTtowxeiwv pe PIATPO agpa
Kat uypavon

4. TUAUA KIBOLTIWV PIENG agpa

w o =

ZxAua 8-34: KAiuatioTikeG Lovades opi{ovTiou TUMoU o€ OUMBOAIKT oxediaon

210 oxnua (8-34), BAemete KKM oe cupPoAikn diatagn. Movo amo Té-
TOlO OXNMATA, OTIG LEYAAEG Kal TiepiAokeg KKM Ba uropoucape va kata-
AGBoupe TL iepinou cupPaivel. OL povadeg autég ovoupalovtal opllovTIou
TUTIOU.
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1. TURMA QVEULOTAPA TIPOCAYWYNG 5. Tunpa avaktnong BepuotnTag
2. Tunua otolxeiwv pe PIATpo agpa 6. Tunua nxomnayida

3. Tunua otolxeiwv pe PIATPO agpa Kat Uypavon 7. TUAUQ aveuLoThpa eTILOTPOPNAG
4. Tunua dutAou KiBwTiou PiENG

ZxAMa 8-35: AiwpoPpeg KAILATIOTIKEG ovadeg o€ oUUBoALKT oxediaon

OL cupBoAilouoi dev gival 6Aol ol Dol oe OAOUG TOUG KATAOKEUAOTEG.
270 oxnua (8-35) BAEMoupe Hovadeg oplOVTIOU TUTIOU, O CUMPBOALKA Oxe-
olaon, pe Ta cuuPBoAa Tou xpnotuoriolel AAAOG KATAOKEUAOTNG. Ta cuupo-
Aa 0w eival AtydTepo avaAuTikd aAAd eival Tiio eUKOAO va oxedlaoTouv.
Evag yevika amodeKkTtoq GUUPBOALOHOG ival OTL Ue TO OUMPPBOAO (+) OUMBOAI-
Coupe TO BepUaVTIKO OTOLXEIO, UE TO (-) TO YUKTIKO, EVM 1 TAUTOXPOVN TIa-
poucoia kal Twv dUo cUUBOAwWY UTTOdNAWVEL OTL TO {BlO OTOLXEIO XPNOLUO-
roleital AAAOTE yia YUEN Kat AAAOTE Yia BEpuavaon.

Ta TuApata rmou cuykpotouv pia KKM, ta oroia kat 8a eEnynoouue otn
ouvexela, eival kupiwg Ta eENg:

2Tolxeia ya 8¢ppavon 1) YU&n Tou agpa.
2TAYOVOOUAAEKTNG

TuAua Uypavong Tou agpa (Ue atuo 1 PYekaouo)
Taurep autdPaTa 1 XELPOKIvNTA yia Tn pubulon g pong
KiBwTlo MiENG vwtiou agpa - agpa avakukAopopiag

Ta @iATpa KaBaPLOUOU Tou agpa amod Tn oKovn

KiBwTlo pe PiAtpa oe pdAo

2aKKOPIATPA

‘Evag TOUAGXLIOTOV LOXUPOG (PUYOKEVTPLKOG AVEULOTHPAG
HAEKTPIKES AVTIOTAOELG YIA avaBEPPAvVON TOU agpa
KiBwtio andoBeong Bopupou (nxomnayida)

TunRua e€0IKOVOUNONG EVEPYELAG
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KiBwTio aépa nmapdkapyng
Tunua dtaxwplopou TIOAAATA®Y {wViV
Kevd KiBwTia (Teplocotepo YvwoTd wg plenum)

‘Opyava autopatiopoU

21N ouvéxela, Ba avagpepbouue og OAA TA £ HEPOUC TUAMATA ard Ta
ortoia urnopei anoteAeital pia KM. Agv 8a avagpepboupe dUwg Kal ota 6p-
yava auTouaTIoNoU, Yia Ta oroia urndpxel 1dlaitepo kepaAlalo tou BiBAiou.

4
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ZxnMa 8-36: KAiuatioTIKEG UovAdeG, oc OlAPOopeS KAQOIKEG dlatdéelg ue AAAo Turo
OUUBOALIKNG oxediaong. Ot ouuBoAiouol mou xpnoluoriolouvtal ival autol rmou gai-

vovtat oto oxnua (8-37).

8-10. Or1 ouuBoAiouoi Twv TuNUATWV piag KM

210 oxnMa (8-37) avapEépoupe ATAOTIOINKMEVOUG CUMBOALOMOUG TIOU UTTO-
pouUV va XpnoluoTrionBouy OTIG aoKAoEeLg TIou Ba kaveTte. Eival dpwg mpo-
Ppaveg 6TL Ta cUPPBOAA Tou oxruatog (8-37) dev eival Turoronpéva kat o-
TL 0 KABE KATAOKEUAOTNG XPNOLUomolel Toug OlkoUG TOU CUMBOALOMOUG.
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ErmA€éxBnkav AOyw tTng anAdtntag Toug, aAAd, av oag eEumNPETOUV KAAU-
TEPA Ol CUMPPOAIOUOL KATIOLOU AAAOU KATAOKEUQOTH , UTOPEITE va TOUQ
XPNOLUOTIOACETE.

8-11. Ta kupioTepa e&EapTiuara Tng KM

21n ouvexela Ba avartuEouue ta Kuplotepa eEapTtnuata ta oroia 6a cu-
vavtnoete péoa oe pia KKM. Ta e€aptriuaTta auTtd BpiokovTal ToroBeTnue-
va ota diapopa Turuata e KKM. To kuptdétepo QuUOLKA ard autd kat To
TAEOV TIEPITTIAOKO €ival TO OTOLXEi0. Oa uropoucape va TIOUUE OTL OXEOOV
otwdnmnote undpyxel otnv KKM eivatl yla va AelToupynoel To OTOLXEIO KATA
TOV TPOTIO TIOU BEAOULE.

(1) To oToIXEIO

To oToweio avamTuxBnke O0To KEPAAAIO 7 KAl OTIC EPYACTNPLAKESG AOKN-
oelg 16 kat 17. Edw dev €xoupe Tinmote AAAO va TpooBECOUNE. 2TO TUAMA
Twv oTolXeiwv, av analteital, TornobeTelTal KAl 0 OTAYOVOOUAAEKTING. To
Katd 1ooo XpelAleTal 0 OTAYOVOOUAAEKTNG e€apTtdtal and tnv TIUn Tou
SHF kal arnd tnv tTaxutnTta Tou agpa. Zuvnbwg dev XpeladeTal yia taxutn-
Ta aépa UkpodTEPN ard 2,5m/s. 210 oxfua (8-38) BAEmoupe TO OTOLXEIO KAl
AUEOWG META A0 AUTO £vA OTAYOVOOUAAEKTT.

ZxAua 8-38: To tunua twv otoixeiwv uiagc KKM
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(2) O avepioTApag

‘Evag tunog avepotipa FCU @aivetar oto oxrua (8-39A) kat évag Tunog
aveplotpa HKM oto oxfua (8-39B).

Evdiapépov napouotdfouv oL aveplotnpeg Twv KKM. TEtolou Turou a-
VEULOTNPEG BAETIOUNE OTO OxXNUa (8-40). 210 (A) BAEMOUUE AVEULOTAPA XA-
MNANG mieong kat oto (B) aveplothpa uPnAng nieong. H dlagopd Toug €i-
val OTOV TPOTIO TIoU eival dlapoppwuEva Ta mrepuyla TnG MTEPWTAS TOUG.

ZxAua 8-39: Turor aveutotnpwy (A) FCU kat (B) HKM

2710 oxnua (8-41), BAEMouNEe TNV TITEPWTN EVOG AVEULOTAPA UYNANG Tiie-
ong. 2uykpivovtag To oxnua (8-40A) pe 1o (8-41), eival eUKoAo va avTiAn-
@Boupe TN dlaPopd Kal va avayvwpioouus auEéows av TIPOKELTAL YIA AVEL-
oTNEA UYNANG N XapnAng rieong.

ZxAua 8-40: Aveutotnpe¢ KKM (A) xaunAng riieong (B) YynAng niieong
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H Aettoupyia evog aveplotipa Bpioketat and ta dlaypauuara Pe TG
XOPOAKTNPLOTIKEG TOUG KAUTIUAEG Aeltoupyiag. TETolo dldypaupa BAEMOUUE
OTO OxNua (8-42) mou avagépeTal O’ €vav aveulotnpa uPnAng mieong.
‘Otav napayyéAvoupe uia KKM, divouue tnv o0Aikn itwon mieong Tou Ot-
KTUOU TWV AEPAYWYQV (avagpepBrikape OTov TPOTIO UTIOAOYLOMOU OTO Ke-
@AaAalo 4) Kabwg Kat TNV emmBUPNTY TIapoxn Tou agpa. O KATAoKEUAOTNG
™G KKM Ba mpocBéael oTnv TITWON TEONG TWV AEPAYWYWOV TNV TITOOT UE-
oa otnv KKM kat 6a Bpel TNV CUVOAIKY] 0AIKA TITWOT) TIiEONG TIOU TIPETIEL va
KOAUTITEL O aveMOTAPAG. BaAoel authg kat Tng embuunThg apoxng aépa
Ba eruAEEEL TOV AveEULOTNPA.

ZxAua 8-41: Mrepwtn aveuotnpa uYnAng risong

Eim NAPAAEITMA

To diktuo pag €xel apoxn aépa 1120 L/s kal n oAlKA TITwon Tieong eival
0,54 kPa. O KaTaokeuaoTNG UTTIOAGYLoE OTL 1 OIkr Tou KKM Ba €xel rrtwon
niiteong 0,11 kPa, dnAadn cuvoAika 0,54+0,11 = 0,65 kPa. Aré 1o oxnua (8-
42) BAEmoupe OTL oL dUO eubeieg ouvavTwvTal HETAEU TwV KauMuAwy 2000
kat 2400 otpodrv. Apa Ba TIPETEL O AVEULOTHPAG VA AELTOUPYNOEL OTIQ
2200 otpopég. Emiong Bpiokoupe 6TL 0 B6puBog Ba eival 80 dba kat n a-
ToppoPpouUeVn LoXUG Ba eival 1 kW (o Kivnthpag Ba mpérnel va eivat peya-
AUTEPNG LoXUog). O Babuog andédoong Tou aveplotnpa Ba eivat 72% (ka-
VOTIOINTIKOG).
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ZxAua 8-42: XapakTnploTIKEG KQUIMUAEG aveuloTnpa

270 oxnua (8-43) BAEémouue dUO JLATAEELG KvnTPa aveuloThpa. Auto
Tou Ba TPETEL va TIoUE Kal va Tovioouue eival OTL pia HEAETN e TimoTe
Oev uropel va eAeyEel Tn guon. ETol, uetd tn Asttoupyia tng eykatdota-
ong, €ivat oAU cuvnBlouévo va xpelddeTal va pelwbouv 1 va au&nbouv ot
OTPOPEG TOU AVEULIOTAPA YL VA ETUTUXOUNE TNV €TIOUUNTA TIAPOXT agpa
(autr mou AGBaue unoyn pag otn LEAETN).
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Zxnua 8-43: Aiatdéeig aveuiotnpa-Kivntnea

Av Béloupe peiwon oTpoPwyv, Ta MPAYUATA gival OXETIKA arAd. AAAG-
Coupe TIG TPOXAALEG Kal TEAELWOAUE. AV OUWG BEAouue auénon, uropei va
UN pag €TAPKEL N LOXUG TOU NAEKTPOKLVNTAPA, ETEWON N LOXUG gival avalo-
YN TOU KUBOU TwVv oTpoPpwv. ' auto, 6Tav napayyEAvouue pia KKM, KaAo
gival va rpodlaypa@oupe OTL 0 NAEKTPOKLVNTAPAG Ba £XEL ETAPKY LOXU YA
auvénon PEXPL Kal 25% Twv oTpoPwv. H 1oxUg ou anatteital, HeETABAAAE-
Tal UE TOV KUBO TV OTPOPWYV, dNAAdN LOYXUEL:

n 3
P, =P, x —2)
1 2 n
! (8-1)

‘Orou:
P, = H 10XUG pe oTpo@ég n,
P, = H 10XUG pe otpogég n,

“iL
E i MAPAAEIFMA
O avepotipag piag KKM Aettoupyei otig 1600 RPM kat o Kivntrpag arnop-
popd oxu 1,2 kW. Xpelafdbuaote va AUENOOUUE TIG OTPOPESG TOU OTIQ
2000 RPM. Na urtoAoyloTei n veéa anoppo@ouUpevn LoxUg.
Bdoel Tng oxéong (8-1) €xoupe:

_ 2000\° _ 3
P, =1.2x(200017_ 1 5 1,25° = 2,35 kw

Me aAAa Adyla, pia augnon Twv OTPOPWV KATA 25% ouverayetal OL-
MAQOLAOUO TNG LoXUOC TOU NAEKTPOKIVNTAPA £Medr) 1,258 = 1,95.
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(3) Ta piATpa TOoU aépa

Ot molotNTEG TWV QIATPWV TOU agpa kKaBopifovtal arnd dUo eUPWTIALKA
npotuna, To EN 779 yia ta anAd ¢iAtpa kat 1o EN 1822 yia ta ¢iAtpa mo-
AU peydAng lkavotnTag QIATPAPIOUATOG TA Oroia ovouddovTal amdéAuta
@iATpa. 210 mivaka (8-1) BAEMoue TAPACTATIKA TIG TIOWOTNTEG TWV PIA-
TPWV KAl TIG Tpodlaypa®ég Toug. Ol katnyopieg apyiCouv ard 1o 1 Kat
@Bavouv pexpL To 17.'000 peyaAmveL 0 aplBudsg TOOO PEYAAWMVEL KAL 1) IKA-
vOTNTA TOU PIATPOU va kaBapilel Tov aépa.

EKTOG and Tov aplBud, urdpxel kat Eva ypapua. Autd €Xel va KAvel Je
TO £id0G 0TO omoio evrtaooetal To KABe QiAtpo. MNMalaldtepa Xpnoylorolei-
TO UOVO O CUMPBOAIONOG EU, aAAG o aplBudg Atav o idlog. AnAadn av oe
pia rmoAaid KKM doupe va avagepetal OTL Ta QIATpa Ba eival katnyopiag
EU4, t6te Ba mapayyeiloupe PiAtpa katnyopiag G4. Ta €idn ota oroia
OlaKpivovTal Ol KaTnyopieg Twv OQIATPWV eival TECOEPLG PeE avTioTolKa
ypduuata ta G, F yia ta anAd ¢iAtpa kat Ta H, U yia ta andAuta @giAtpa
onwg eEAAANOU BAETIOUNE KAl OTOV TTivaka (8-1). Zuykekplueva:

Mivakag (8-1): O1 kaTnyopieg TWV PiATpWV

EN 779 Class EN 1822 Class
G1 Am < 65 E% @ 0.3 um
G2 65 < Am < 80 295
80 <Am < 90 >98
90 <Am >99.99
F5 40 <Em < 60 >99.997
>99.999

F6 60 <Em < 80

E%@ 0.12 um
Uis | >99.995

F7 80<Em <90

F8 90 <Em < 95 ui6 >99.99995

F9 95 <Em ut7z >99.999995
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e To G eival yia ta xovrpa ¢iAtpa (coarse filters) katnyopiwv ano G1
ueEXpL G4.

o To F eival yia ta Aenrra @iAtpa (fine filters). OL katnyopieq Toug gival
aro F5 pexpt F9.

e To H eivalr yua ta améAuta ¢iATpa mou xapaktnpifovrar wg HEPA
(High Efficiency Particulate Air), katnyoptwv H10 uéxpt H14.

e To U eival yia ta améAuta ¢iAtpa mou xapaktneifovratr wg ULPA
(Ultra Low Penetration Air), katnyopiov U15 péxpt U17.

O TpOTOG TIOU HETPATAL 1) IKAVOTNTA PIATPAPIONATOG TOUG, SlapEPEL YIa
TO KABe €idog Tou piATpou. Ta PiAtpa G, peTplOUVTAL UE TO TIOCOCTO TNG
okoévng Tou Kpatdve, 1o ornoio cupPoAiletal pe Am Kal ovopdalstal ou-
Ykpartnon (arrestance). lN.x. To G2 xapaktnpi¢etat 611 cuykpatei 65-80%
NG OKOVNG, dnAadn 65 < Am < 80%, onwg ¢aiveTal otov rivaka (8-1).

Mavw and tv katnyopia G4, to Am dev eival TIAEOV TO KATAAANAO HE-
YeB0Q yla va arnodwoel TNV IkAVOTNTA QIATPAPICUATOG KAl Xpnoluoroleital
é€va aAlo peéyebog, mou ovopdletal amédoon (efficiency) kat cupfBoAileTal
pe To Em. To Em eival SUOKOAO va TO TEpLypAPoUlE TL akpIB®G sival, aAAd
OlEUKPLVICOUUE OTL OgV €XEL OXEOT UE TO TIOCOOTO TWV CUYKPATOUPEVWV
owUaTdiwy (rou eivatl apkeTd o ndvw arnd 1o 90% tng Katnyopiag G4).

G3/30 Pa G2 /303 Pa
Vinax = 2,5 m/s Viax = 1,5 m/s Viax = 1,5 m/s

F7 /50 Pa F9 /75 Pa H13 /250 Pa
Vinax = 2,5 m/s Vinax = 3,2 m/s Viax = 1,5 m/s

ZxAua 8-44: Aidpopa €idn piAtowv
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Ta améAuTta QiATpa petplouvtal pe AAAo TPOTIO Kal XapaktnpidovTal a-
Mo TNV IKAvOTNTA TOUG VA KPATAVE WUIKPOOKOTIKOUG KOKKOUG OKOVNG, au-
oTNPA KABoPLoUEVNG SLAUETPOU. SUYKEKPLUEVAL:

o Olapetpou 0,3 um Ta GiATPa H 1) piAtpa HEPA
o Olapétpou 0,12 um ta piAtpa U n piAtpa ULPA

Mpdkeltal yia pia €EAIPETIKN IKAVOTNTA PIATPAPIOUATOS AV OKEPTEITE
ot 1 um = 1/1.000 mm. I.x. arné Tov mivaka (8-1) Bpiokoupe OTL Ta PIATPA
H11, kpatdave 10 98% Twv cwuatidinwv dapétpou 0,3 um.

210 oxnua (8-44) BAEmoupe TN HOP®T dLAPOPWV PIATPWY, TNV TTOON
Tieong HEOW AUTWYV KAl TIG ETUTPETOUEVES TAXUTNTES Tou agpa. ‘Oco auta-
VETAL N KATNYOPIia, OTIWG BAETOUNE, 1 TITWON TeONG SLAPKWG aveRAivel.
211g KKM, otav n npodlaypadn dev TPoPAETEL KATL KAAUTEPO, OUVHBWS
xpnoloroLeitat PiATpo o pOAo OTwG auTtd Tou oxnuarog (8-44), katnyo-
piag G3 ) G4, ue amodektr) Taxutnta uEXPL 1,5 m/s. H iIkavotnTa QIATPApI-
OMOTOG TWV QIATPpWV 08 pOAO ouvhBwg dev urepBaivel Tnv katnyopia G4.

ZxAua 8-45: ®iAtpo KKM, ue srutpernouevn tTaxutnta agpa 1,5 m/s kat UETWITKNA
oT1o otolxeio 2,5 m/s. Me tn uopen autn auéavetal n CUVOAIKT ETIPAVELA TOU PiA-
TPOU, OMOTE LEIWVETAL KAl N KABETN OUVIOTWOQ TNG TaxUTNTAG NMAvw OTOo PIATPO.

O kataokeuaoTtng ™G KKM, avaloya pe To €i00G ToU UAIKOU PIATPapI-
OMOTOG TIou Ba ToroBeTroel, Ba TPETEL va KABoPIoeL KAl TN HopYn Twv
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QIATPWV MWOTE N TaXUTNTA va UnV UTEPPAIVEL TIG ETUTPEMOUEVEG TLUEG.
‘Otav n PETWIIKA Taxutnta sivat peyaAutepn (rmou ouvhnbwg sival), epap-
pOCeTal OlaTagn OMwG auth Tou oxnuarog (8-45) yia va augnbei n empa-
vela Tou PpiAtpou. lMNpémel va .oxueL n oxeon:

V,=Q, /A <V, (8-2)
‘Ortou:
V, = H taxutnta Tou aépa dla H€cou Tou PIATpoU
Q, = H mapoxn tou aépa
A; = H erupavela Tou giAtpou

Vi ax = H HEYLOTN eTUTPEMOUEVN TAXUTNTA TOU a€pa dla HECOU TOU PiA-

Tpou

S —

ZxnMa 8-46: Zakopidtpa n pocket filters

270 oxNMa (8-46) BAEMoupe €va AANO €idog piATpou, To oroio ovoudle-
TAlL 6akOPIATPO (Ariddoon ota eAANVIKA Tou 6pou Tou eival pocket filters =
PIATpa Og OXNUA TOEMNG), TOTIOBETNUEVO HECA OTO AVTIOTOLXO TUNKA piag
KKM. Ta @iATpa autd ocuvnbwg eivat arnd G4 péxpt F9 kat n ertpenodpevn
METWTIKN TAXUTNTA TOU agpa gival, avaloya pe To €i00g Tou UAIKOU, arod
2,5 uéxpL 3,2 m/s.

Ta ouvhon PeyEBN PIATPWY TIOU XpnotuoriolouvTal oTig KM givat:

e 2TI¢ TKM, yla v npootacia tou ototxeiou: G2
o [a Tnv npootacia Twv e€olkovounTwyv evepyelag: G3

e 32TA MNXAVAMATA KAWATIONOU KAELOTOU KUKAWUATOG, Ta oroia Ba
douue mapakdtw: G4

o 2TI¢ KKM, yla Tov KaBaplopod Tou agpa Tou Xwpou: F6 ) F7
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e 2TI¢ KM 10U TIpOOPIifovTal Yia XMWPOoUG TWV OUVHBWY XELPOUPYEIWY,
eldIKWV gepyaotnpiny KAM.: H12 4 H13

Euvonto eival 611 n nmowdtnta Tou PIATPOoU eival oTnv Kpion Tou JEAETN-
M. Av vouiel 6TL ol ouvBnKeg To eTBAAAoOUV, uropei va rpodlaypayel a-
VOTEPN 1) KATOTEPN TIOLOTNTA PIATPOU.

(4) Ta Taumep

Ta TaQurep XPNOLMOTIOUVTAL Yia TN pUBUIoON TNG Mapoxhg Tou agpa. Eival
OlapoOpwWV 0WV, XELPOKIVNTA 1 NAEKTPOKIVNTA 1) AKOUN Kal TNAEXEIPILOUE-
va. 210 oxAua (8-47) BAEMoupe dlapopa €idn TETOLWYV TAUTEP.

ZxAua 8-47: Aidpopa €idn tauresp

2710 oxnua (8-48), BAEnoupe €va AAAO €id0G TAUTIEP TO OTIOIO ETUTPETIEL
™ PUBULON ToU agpa e HeYAAN akpifela kat ouvhBwg eival TnAexelplloue-
VvO. XPNOLIOTIOLE{TAL OTIG EYKATAOTACELG OTIOU AMALTEITAL HEYAAN TIPOCOXT)
oTnV ToLOTNTA TOU E0WTEPLIKOU aépa. To Taumnep autod 1o eidaue TorobeTn-
pévo otnv KKM Ttou oxnuatog (8-30).

(5) H nxomayida

H 1o10TnTa TOU a€Pa OTO XWPO EXEL OXEON KAl e TN 0TABUN Tou BopuRou.
Ol avelohpeg TIPOKAAOUV LoXUpO B6puUBOo Kal autodg dev Ba Tipénel va Je-
TAPEPETAL OTO XWPO. N'a Tnv arodofeon Tou BopuBou XpnoLorolouvTal oL
nxorayideqg. Tetoleg nxonayideg rmou torobeTouvtal péoca otnv KKM ¢ai-
vovTal 0To oxrnua (8-49).
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ZxAua 8-48: Taurep e1dikou Turou. Erutpérnet tn uETpNon kat I pubuion
NG MAapoxNG ToU agpa Ue LeYAAn axkpifeia.

Zxnua 8-49: Hyorayideg¢ o KKM

O nxorayideg, OMWG AuTéEG Tou oxnuartog (8-49), armoteAouvtal ard
OlaxwpLloTIkA (splitters) kataokeuaoueva and KAataAANAo UAKO andofeong
Tou BopuBou, TIou €xouv Taxog cuvndwg ard 100-200 mm Kal prkog arod
500 péxpt 2000 mm. ToroBeTouvTal Katd Tn dleubBuvon TNG PorG TOU agpa.
To kevo avaueoa og dUOo dLadoxXIKA dLaXWPLOTIKA TIOIKIAEL cuvnBwg ard 50
pEXPL 250 mm. 'Oco peyYaAUTEPO €ival TO TIAXO0G KAl TO PUAKOG TwV dlaxwpl-
OTIKWV KAl 600 PIKpOTEPN N andotaon YeTa&u Toug, TOOO KAAUTEPN eival 1
aroéoBeon TOU fXou TIoU ertuyxavetat.
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FROW

ZxAua 8-50: Hyorayideg aspaywywv

©06puUPOG OUWGS PITopEl va dnuioupyeital kat oe AAAa onueia Tou OIKTU-
OU 1] AKOUN VA UNV Urtdpxel OLAaBECIUOG XWEOQ YIa TNV KATAOKEUN HEYAAOU
prikoug KKM, omdte ol nxomnayideg va unv givat duvato va tornobetnbouv
peoa otnv KKM. ToTe n Auon eival va tornoBetnBouv otov agpaywyo. Te-
Tolou eidoug nxomnayideq BAEMoupe oTo oxnua (8-50). H (A) eival yia opbo-
YWVIKO agpaywyod evo ol (B) katn (M) yia KUKAIKO.

(6) O1 NAEKTPIKEG AVTIOTACEIG

2UvnBwg, 6Tav UTIApXouV, XPENOLUOTIOIoUVTAL Yia TNV avabépuavon Tou ag-
pPA TO KAAOKAiPL. 2XedOV KATA Kavova TIG TOTOBETOUV PaKpLa amnod ta on-
peia mou dnuioupyeital uypacia kat ouxva pdAlota ToroBeTouvTal pEoa
oTov asgpaywyod. Eva ocuvnBlopévo onpeio Tomobetnong sival otnv €£0do
TOU QVEULOTNPA TIOU OTEAVEL TO AEPA OTOUG XWPOUG. 2TO Oxnua (8-51)
BAEmoupe €va oTolxElO e QVTIOTACELG TIOU €XOUV TITEPUYLA. YTIAPXOUV Kal
AAAWV €10MV NAEKTPIKEG AVTIOTAOCELG.

ZxAMa 8-51: 2toixeio ue NAEKTPIKEG QVTIOTACEIG
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(7) O1 uypavThpeg

O uypavtnpeg eival Baolka eEaptruata yia tn AelToupyia Katd To XEUW-
va. To HELOVEKTNUA Toug gival OTL XpelalovTal augnuévn ouvTnpnon Kat &-
XOUV TIEPLOCOTEPOUG KIVOUVOUG, 1Biwg av urtdpxouv otnv KKM nAeKTPIKEG
QVTIOTACELG.

ZxAua 8-52: Tunua vypavong KKM (ue To oTayoVooUAAEKTN)

270 oxnua (8-52) BAEmoupe TO TUAKA Uypavong piag KKM evm oto oxn-
pa (8-53) Tov TpOTo 10U eival SIAPOPPWUEVO TO TUNA Uypavong evog AA-
AOuU kataokeuaoTr. Kat ta dU0 autd CUCTNHHATA £XOUV UYPAVTAPEG Yeka-
opou. Katd kavova, JeTtd and To TUAA Uypavong, ToTIoBeTeiTal OTAYOVOo-
OUAAEKTNG.

ZxAMa 8-53: AtapopeTikOG TUMOG TUNUATOG Uypavong KKM
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Meploodtepo aoPaieg eival 6tav Yekdletal atudg avTi ya vepo. Eva
TETOLOG TUTIOG UYpavThpa ¢aivetal oto oxnua (8-54). Tornobeteital areu-
Beiag otnv KKM.

YTdpxouv akOun Kal ol UYpPavTipeg UE KATALOVIOUO VEPOU TIOU OVOUA-
Covtal Kal air washers. Aegv €xouv ox€on Ue KaBaploud Tou vepou tap’ 6-
Aov OTL | ayYAIKA ovouaocia Toug Propei va agrvel va evvonbei KAtL Té-
Tol0. To vepOd TEPTEL PEca oTo TUAKA Uypavong tTng KKM, oe oAU peya-
A€G TIOCOTNTEG, UE ATIOTEAECHA O AEPAg va eEEpxeTal amod ekel oxedoOv o
KATAOTAOT KOPECUOU.

YYnAd Babud Uypavong EMITUYXAVOUV Ol UypavThpeg Turou pan (8o-
X€io). 2’ autoug, OTO TUAUA Uypavong umdpxouv doxeia yepata pe vepod
Kal KABETEG EMPAVELEG TIOU €ival ouveX®S UYpEQ. KaTtd Tov Tpomo autod u-
ypaivetal o dlepxOeEVOG agpag o€ TIOAU UEYAAO BaBuO.

Zxnua 8-54: Yypavirpag atuou yia KKM

Oa mpenel akoun va avapepbei OTL N Uypavon Uropei va yiveral kal a-
o aveEAPTNTOUG UYPAVTHPEG TIoU Ba TormoBetnBouv PYéoa oTo XWPo. TE-
TOloUG uypavTrpeg BAEMouPe oto oxnua (8-55). To mpoBAnua euoika eival
o€ nold B€on Ba ToroBeTnBoUV Kal av Talpldlouv alobnTikd oTo Xwpo. A-
vTiBeTa, 0 uypavInpag, ou eivat ToroBetnuévog péoa otnv KKM, kavel
Vv Uypavon Xwpig va evoxAel kavévav.
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ZxAua 8-55: Yypavtipeg atuou, kataAAnAol yia tonobetnon
oToV KALATIJOUEVO XWPEO.

8-12. H ord6un tou Bopubou

H ot1dbun tou BopuBou petpietatl oe db. Av 0 EAAXLOTOG 1)XOG TIOU UTTOPEL
va akouoel To avBpwrivo auti eival 0 db, o péyloTog fxog 1 To 6p10 M6~
vou, Onwg ovouddletatl, sivar 140 db. H povada db eival pia AoyaptBuikn
oxéon (Tnv ornoia oxeon dev umdpxel Adyog va Tnv avagépoupe). ArAd a-
vaQEépoupe OTL n otadBun 0 db avtiotolxei oe micon oto auti 20 pPa evo n
oTAabun 140 db oe 200 Pa.

O fxog mou uropei va akouoel To avBprivo auti gival oTnv mepLoxn
ouxvotntwyv 20 - 20.000 Hz. INa mpakTikoug Adyouq Tta dedouéva Twv a-
KOUOTIK(OV UETPNOEWV €XOUV UOLPAOTEl Og 8 MePLOXEQ TIoU ovopdlovTal o-
KTAREG. H KeEVTPIKEG OUXVOTNTEG TWV OKTABwWV eival:

63 125 250 500 1000 2000 4000 8000

O NX0G avaAUPEVOG KATA OKTAREG, £xEL Evav aplBud mou cupBoAileTal
w¢ NC 1 NR. Ot kapruAeg, avaioya pe tov apiBuo NC, didovtal oto oxn-
pa (8-56). 3e €éva Xwpo, avaAoya [e ToV TIPooPLoud Tou, kabopifouue Kat
710 NC 1tou B€Aoupe va €xel. Av TLX. TIPOKELTAL Yla Ypageia kal rpodlaypd-
Youpe anodekTr 0TdBUn BopuRou NC-40, autd onuaivel 6TL 0 BOpuRog dev
Ba npénel, og kauia ouxvotnta, va urepPaivel T oTtddun TOoU paiveTal
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oT1o oxnua (8-56) yia NC-40. ETol TO punxavnua tou oxnuatog (8-57) yive-
Tal artodeKTO.
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KENTPIKH ZYXNOTHZ OKTABAZ - Hz

Zxnua 8-56: KauruAeg NC 11 NR (otabueg BopuBou avd oktaBa ouvaptrnoet e
ouxvotnTag)

EkTog amod v avaAuon Tou 1)XouU KAt OKTAREG, UTIAPXEL KAl N NXNTIKA
mieon ye otddpion ‘A’ e povadeg ou cuppoAiCovtatl wg db(A) To oroio
OUVAVTAUE Kal Ue TO CUUBOALONO dba. SZuxvd, ylia CUVTOMIa, arokaAeital
oT1aéun BopuBou oe db(A) 1) nXnTIkA mieon og db(A). Eival éva AoyapiBpt-
KO dBpoloua dlaPpopwy TIUWV TIoU uttoAoyi¢ovtal Baoel Twv okTtaBwv. H
riieon KABe okTAPRAG, 0’ Autd TO dBpoloua dev £XEL TNV dla Baputnta emel-
o) To avBpwrvo auTi eival MeEPLOCOTEPO €UAICBNTO OE KAMOLEG OUXVOTN-
TeQ KAl Alyotepo o Karmoleg AAAeg. Katd ouveémnela n nxnTikA Tieon ue
oTaduon ‘A’ pag divel, KAt KAMolo TPOTO, Uia CUVOALKA TIPOCEYYLON TNG
aiobnong mou Ba éxoupe yia évav nxo (dev undpxel Adyog va ernektabou-
HE KAL VA TO EENYNOOUIE TIEPLOCOTEPO).
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63 125 250 500 1000 2000 4000

KENTPIKH XYXNOTHTA
OKTABAX

Hz

METAAH TAXYTHTA
MEZAIA TAXYTHTA
MIKPH TAXYTHTA

ZxAua 8-57: KauruAeg BopuBou evog ouykekpluEvou Turou FCU, mavw oto dia-
yoauua twv kaurmuAwv NC

O Abyog mou ypagoupe db(A) i dba avti yia db eival yia va dlakpivou-
ME TNV NXNTIKY Tiieon pe otabuion ‘A’ and v nXNTLKN Tieon TG oKTARAg
TIOU OUVOEETAL UE Wia OUYKEKPLUEVYN ouxvoTnTa. Eival dnAadn n €vdel&n oe
db(A) pia povadikn T mou pag divel pia ekTipnon ywa tn otdbun Tou Bo-
pUBoU, Xwpic va xpelaletal va avatpeEoune oe dlaypauuata, aAAd n o-
roia ard pévn g dev pag eEac@alidel OTL N NXNTIKA Tiieon oe KABe ou-
XvotnTa Ba eival arnodeKTr.

2T1ov Tiivaka (8-2) BAEMOUUE TIG ETUTPETONEVEG OTABUEG TOU BopuRou
yla KABe Xwpo.

‘Otav mpodKelTal YA Pnxaviuata mou torodeTouvTtal areubeiag peoa
OTO XWPO, Tpodlaypagetal n KapruAn NC kat n otadun db(A) Bdoel Tou Tii-
vaka (8-2). Tetowa punxavnuata eivat ot TKM kat ot povadeg KAOTOU Ku-
KAQUATOG TIoU Ba doUuE TIAPAKATW.

‘Otav npodkettal yia KKM, 0 KaTaokeuaoTng Tng, avaioya pe to 86pupo
Tou KAvel 0 aveuloTnpag, Ba arogacioel av xpeldletal nyxorayida f oxL.
O agpaywyoi AetToupyouv Kal auTtoi cav PELWTEG BopuRou, e TIPOCOOKW-
pevn arnéoBeon 0,3 db/m 1} db(A)/m unkoug agpaywyou. Avaioya pe Tov
aveuloThpa mou Ba erAeyei Kal Tnv embuunTn ot@bun BopuBou, 0 Kata-
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Mivakag (8-2): EmTpenmopeveg oTabueg 6opuBou

XpRon xwpou NC /NR db(A)
AiBouoeg padIOPWVIKWY EKTIOUMWOV 20-25 25-30
AiBouoeg KOVOEPTWV KAl OTEPAQ 20-25 25-30
©¢atpa, aibouoeg ocuvedpiwv, EkKAnoieq 25-30 30-35
@dAapol voooKoeiwy, Xelpoupyeia 25-35 30-40
Owieg, urtvodwudTia 25-35 30-40
Kwvnuatoypagolt 30-35 35-40
IBlwTiKA Ypapeia, BIRBALOBNKEG, dIdAKTNPLA 30-35 35-40
[evikd ypageia 35-45 40-50
[papeia eEomAlopéva e unxaveg ypagpeiou 40-50 45-55
EoTiatépla, prap, KAOPETEPLEG, KAVTIVEG 35-45 40-50
MoAukataoTAuaTa Kat KaTaoTrpuata 35-45 40-50
upvaotnpla kat KoOAupRnTeLa 35-50 40-55
Kougiveg 40-50 45-55
Epyootdoia eAapplag Blounxaviag 45-65 50-70
Epyootdoia Baplag plounxaviag 55-70 60-80

oOKeuaoTng Ba Kpivel av TeAlka anatteital nxomayida. O kGbe TUMOG nXoma-
Yidag €xel dlaypaupata andoBeong TOU 1X0U KATA OKTAREG.

B

2g éva OIKTUO KALUATIONOU, TO UNKOG TOU agpaywyou arnod To MANCLECTEPO
OTOMLO UEXPL TNV £E000 TNG KKM egival 35 m. H o1dBun tou BopuPou Tou &-
ruTpémnetar oto Xwpo eivat NC40 kat 45 db(A). Ti otoixeia Ba dwooupe
otov kataockeuaoTn TNg KKM yia va eEstdoel av xpeldletal nyxorayidaq;

Mriopoupe, av BEAoupe, va Tou dWOOUUE TA OToLXEla arnAd, €10l Onwg
Ta dNAWOAUE TIAPATIAVW, OTNV EKPOVNON Tou mapadeiyuatoq. Mropouue
OUWG va KAvoupe Kal Tov eENG uroAoylopd: n avauevopevn andéopeon n-
Xou ard Tov agpaywyo eivat 35 x 0,3 = 10,5 db. EvroniCoupe oto oxnua
(8-56) tnv kaumuAn NC40. Metpapue nepinmou 10,5 db mavw amd autrv kat
kataAryoupe otnv NC50. Eniong 45 + 10,5 = 55 db(A). Apa uropouue va
Toupe OTL otV €€o0d0 NG KKM, uetd tnv nxorayida, Ta épla tou Bopupou
Ba eival kata NC50 kat 55 db(A).

NAPAAEIrMA
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8-13. H g&oikovounon evépyeiag

270 KePdaAalo 7, avapepbrikaue otoug eEO0IKOVOUNTEG evepyelag. ESw Ba
avartugoupe Tov TPOTIO TIOU auTol XpnotuoriolouvTal. ‘Onwg eixaue ava-
PEPEL, BaOIKA XpnolporolouvTal TPV EWOWV eE0IKOVOUNTES evépyelag: O
TMAGKOEIONG, O TEPLOTPOPIKOG Kat Ta RAC (run around coils). O mAgov dia-
0edouEvog og Xpron eival o TMAAKOELdNG. TOU OTIoioU TOV TPOTIO AELTOUpP-
viag BA€moupe oto oxnua (8-58).

. Nwrog agpag

. E§owovountng

. Aépag xwpou

. MeptBaiiov

. Mi&n agpa

. Mpog KAPATICOPEVO XDPO
. ®iATpa agpa

NO O~ WN =

ZxAua 8-58: O 1porog Acitoupyiag Tou nAakoesidn eEolkovounTn EVEQYELQQ

IMAakoeldn eVAAAAKTN, ToroBeTNUEVO pEca oe KKM BAETIOUNE OTO OXNA-
pa (8-59). Alakpivoupe kal Ta QIATPA aEpa TIoU €Xouv ToroBetnBel KaBwG
Kal Toug TUTIOUG TOUG.

EPQTHZH: Mropeite va nieptypayete nwg eival n Aeltoupyia Tou TAAKOEL-
On eVOAAGKTN Tou oxnuatog (8-59), BAEmovtag ta oxnuata (8-58)
kat (8-59); Moo eival To peUpa TOU AMOPPUTTOUEVOU AEPA Kal TIOLO
TOU TIPWTEUOVTOG agpa; MAMwG Aeimel karolo piATpo and Tov evaA-
AAKTN; Av val, ylati oTtevueTe OTL 0 KataokeuaoTtng Tng KKM to ma-
pEAEPE;
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T

ZxAua 8-59: Tunua nmiaxkoetdous evaiAaxktn uiag KKM.
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ZxAMa 8-60: Mikpgg, moAuU Aiteég, KKM aAAa ue eEoikovounon evépyelag

2710 oxnua (8-60) BAEmnoupe duo anhouotateq datagelg KKM, mou rept-
AapBavouv uévo to otolxeio YuEng-B€puavong kat Tov eVAAAAKTN. To po-
vadLlKO MIATPO KABAPLOUOU TOU agpa eival autd Tou evaAAAKTn. Amo 1o
oxNUa autd kataAapaivoupe OGoO amAn propei va eival pia KKM mou €xel
ArtoOTOAR TNV €EO0LKOVOUNON EVEPYELAG.
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ZxAua 8-61: Tunua nepiotpopikwv evaAlaktwv KKM (e&otkovountwv evépyeiag)

‘Evag dAAog og xprion eVAAAAKTNG €ival 0 TIEPLOTPOPIKOG, O OTIOI0G EXEL
TO TIAEOVEKTNUA, OTIWG avaPEPAE KAl OTO KEPAAALo 7, va uropei, av o di-
OKOG TOU KATAOKEUAOTEL Ao UYPOOKOTIKO UAIKO, va KpaTAeL EUKOAA TN U-
ypacia. Autd onuaivel OTL To KaAOKaipl uropei va eival kat agpuypavtrieag
EVM TO XELWWVA va gival kal uypavtipag. To PELOVEKTNUA TOU gival OTL
XPelaleTal apKeTY) oUVTHPNON. 2T0 oxNua (8-61), BAEMouUPe Eva TUAUA [E
OUO TIEPLOTPOPIKOUG EVAAAAKTEG, TO OToio €£xel apalpebel ard pia oAU
peyaAn KKM.

Mia AAANn ouvABNG TAKTIKY €EOLKOVOUNONG EVEPYELAG, HE XAUNAO KO-
OTOG OAAG e OXL Kal TOOO KAAO BaBud arnodoong, eival ta Run Around
Coils mou yia ouvtopia oupBoAiCovtal wg RAC. Agv umtapxel ETITUXNG €A-
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AnVIKA arédoon autou Tou Opou. H MANoLlEoTepn €Kppaon Tou Ba Urmopou-
OauE va XpnoLdoriojooupe Ba ftav «cuotnua 2 ouvepyalodEVwY OTOLXEL-
wv». 2T0 oxnua (8-62) BAémoupe to ovuotnua Twv RAC tomoBetnuévo oe
Mia KKM.
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ZxAMa 8-62: Juotnua RAC toroBstnuévo oe KKM. Ta duo tunuata teg KKM, av a-
rnalteital, UrmopouV va KataokeuaoTouV TeAgiwg ave&éaptnta Kat, av xpelaletal, va
QrrouaxkpuvBouUV To £va amo To dAAo.

To peyAaAo MAEOVEKTNA AUTOU TOU CUCTNHATOG eival 6TL OTav dev Uro-
poUlE va PEPOUNE KOVTA Ta OUO peUATA AEPA, UMOPOUUE VA ArouaKpU-
voupe Ta duo Tunuara g KKM mou BAEnoupe oto oxnua (8-63). Mpayua-
TL Ba Oeite 6TL autd Ta dUo Tunuata dev cuvdgovTal TIoubevd, anAd eival
TO €va TAvw artd 10 AAAO. To TAumep 1ou BAETIOUNE OTL TA EVOVEL UTIOPEL
eite va apalpebei teAeing eite va mapapeivel av evwbouv Ta dUO Tunuata
K évav aepaywyo, av Quolka dev eival TIOAU pakpld To €va amnd 1o AAAo.
Ta duo otolxeia Tou ocuothuarog RAC, cuvdéovtal HECW avTAiag Kal pe
OWANVeQ vepou. OndTe eival eUKOAO va cuvdeBouv peta&u Toug 60O Ha-
KPLA Kal av eupiokovTal TormoBeTNUEVA.
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2touixeio 2

Mpog Tov
KALLATICOUEVO
X®OPO

2towxeio 1

Anoppurttdevog
agpag

OLACTOANG

AvTAia

Zxnua 8-63: H Acitoupyia ouotnuatog Run Around Coils (RAC)

O TpoOTIOG ActToUpYyiag Toug paivetal oto oxrua (8-63). O aropptrtdpe-
VOG a€pag YUXEL TO vEPO OTO OTOLXEIO 1 KAl aPrjvel, e auTtdv Tov TPOTIO,
MEPOG TNG EVEPYELAG TIOU €XEL KATAVOAWBEL yia TNV YUEn Tou. And TO OTOL-
Xeio 1, TO KpUO vePO LETAPEPETAL OTO OTOLXEIO 2, ard OToU JLEPXETAL O
VWTIOG agpag Tov oroio Kal Puxel oe Karolo Babud. EToL 0 eloepXOUEVOQ
VWTIOG agpag Ba xpelaoTel AlyoTepn evépyela yia Tnv YUEn Tou PEXPL TIG
ATALTOUEVEG OUVONKEG.

8-14. O1 KM KA€ioTOU KUKAWMATOG

Ot KALATIOTIKEG POVADEG KAELOTOU KUKAWMATOG (closed control circuit), ei-
val CUYKPOTHATA TIOU TIEPLEXOUV TA TAVTA PECA O €Va KAl LOVADIKO KE-
AUQOG €KTOG artd ToV EEWTEPIKO AEPOYPUKTO CUUTTUKVWTH. AlaBETOUV eri-
ONG NAEKTPOVIKO CUCTNUA €AEYXOU aKPLBeiag, TIOU ETUTPETEL TN PUBULON
NG BepuoKkpaciag kat uypaciag oe embuunta enineda. H eEwTePLKN HOp-
1) TOUug eival 6mwg oTo oxNua (8-64).
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IxAMa 8-64: TUMKEG LLOPPEG LOVAOWV KAEIOTOU KUKAWMATOG

Ot KM KAEL0TOU KUKAWUATOG eival KATAAANAEG YA XWPEOUG OTwg Ol N-
AEKTPOVIKOL UTIOAOYIOTEG, TA HEYAAQ TNAEQWVIKA KEVTPA K.ATL., AAAG Kal
Yla OTIOLoUCdNIOTE AAAOUG XWPOUG OTIoU TO {NTOUMPEVO eival va €Xouue
TIAAPN EAEYXO TWV CUVENK®V KAl aKPLR puBuLon Tng Bepuokpaciag Kat g
uypaoiag. ZuvnBwg ekei iou TortoBeToUuvTal UTAPXEL Kal PeudodAarnedo.

I

4 &1

Zxnua 8-65: Eykaraotaon LovadwV KAEIOTOU KUKAWUATOG o€ Yeudodarnedo

‘Onwg BAEoupPe oTo oxAua (8-65) oL povadeg auteg eival duo edwv. Ot
downflow Tou KateuBUVOUV TIPOG TA KATW TOV A€Pa, HEoA OTo Yeudodarte-
00, aro orou eEEpxeTal LECW OTOMIwV Kat ol upflow TIou KAvouv akpIR®G TO
avtiBeTo. MeplocoTtepo xpnotuoroteital n KM downflow. Ot povadeg upflow,
TIOAU OUXVQA KataokeualovTal £TOL WOTE VA avappopouV ToV agpa arneubei-
ag Yéoa and Tov Xwpo, ornoTe To Yeudodaredo dev eival anapaitnTo. Ot 6-
pot downflow kat upflow xpnolgorioloUvTtal Kat 0Tnv €AANVIKY TEXVIKA OpO-
Aoyia, yiati eivat BUOKOAN 1 EMITUXNG ArOdOO0N TOUG OTA EAANVIKA.
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ZxAua 8-66: To eowTepIkd Kal Ta eEWTEPIKA OTOLXEIQ Uiag LovAdAG KAELOTOU KU-
KAwuatog

O TtpoOTI0G OUVdEDNG Wiag povadag gpaivetal 0To oxnua (8-66). H pova-
oa autr ovopdaletal SUTAOU KUKAMWMATOG Kal ouclaoTiké eival oav dUo,
oxedov avegdptnta PeTtagu Toug CUCTAUATA, JECA OTO (DLo TTAaialo.

ZxAua 8-67: KAuatiouog ouykpoTnuaTog ypageiwyv ue uovada
KAEIOTOU KUKAWUATOG
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2710 oxAua (8-67) BAEMeTE €va XwpPOo Ypadeiwv TIOAUTEAEIAG TTOU KALLQO-
TifeTal pe pia povada Downflow. O xwpog auTtog dlaBétel avtou YPeudo-
oanedo. O agpag MpoodyeTal OTOUG XWPOUG arnd Ta oToula Tou Peudoda-
TESOU TIoU BAETIOUE.

Mivakag
eAEyxoU

HAEKTPIKEG
avTiotaoelq

ZUUTILEOTEG,
uypavtnpag

ZxAua 8-68: To eowTePIKO UOVADAG KAEIOTOU KUKAWUATOG, UE EPUNTIKOUG CULTILE-
oTéq. H ovouaotikn 1oxug e givar riepirtou 30 kW.

21a oxnuata (8-68) kat (8-69) BAEmoupe MwG eival TO EOWTEPIKO Wiag
Tétolag KM. Yridpyxouv 6Aa 6oa Ba urnopoucape va Bpoupe og €va TIANPES
YuxpooTdolo Kat og pia KKM, padi kat pe eva TEAE0 oUOTNUA EAEYXOU
TWV OUVBNKWV TOU XWPoU. H olkovopia xmwpou Tou yiveTal 0TO EOWTEPLIKO
TOUG eival popavig. H OAn OUwG eowTEPLKT dlappubuLlon Twv HovAadwv
auTV eival Tétolq, Tou TIap’ 6A0 TO CUMTAYEG TNG KATAOKEUNG TOUG, OU-
VTnEouUvTal Kal eTiokeualovTal Iapa TTOAU EUKOAQ.
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ZxAMa 8-69: To sowTEPIKO USPOYUKTNG HOVADAG KAEIOTOU KUKAWUATOG, LIE NUIEL-
UNTIKOUG CUUTTIECTEG. H ovouaoTikn 1oxUg g eivat riepirmou 60 kW.

O1 povAadeg KAEIOTOU KUKAWUATOG OUVhRBwS eival agpoYukteg. ‘Otav 6-
MWG n andéoTtacn arod TO onueio Tou propei va Tornobetndel 0 CUMMUKV®-
TAG eival peyaAn (mavw and 40 m), kataokeudZovtal WG UOPOYUKTEG. Té-
TOla povada Kat aAlota SmAoU KUKAWUATOG, BAEMoue 0To oxnua (8-69).

8-15. Movaodeg Biounxavikou KAIuaTionou

270 BLOUNXAVIKO KAILATIONO UMOoPOoUV UOIKA VA EQAPPOCTOUV OAd TA CU-
oTNUATA Tou eidaue PEXPL Twpa. YTidpxouv Ouwg TPORAAUATA, Ta oroia
OnuiloupyouvTal €€altiag Tou UYPOUG TOU XWPOU TIOU TIOAAEQ (pOpPEQ elval
MEYOAUTEPO AKOUN Kat artd 12 pETpa.

Ta epyootdola, ouvnbwg, eival TIOAU PnAoi Kal peydiol xwpol kat yu
auTO €XOUV TIEPLOOOTEPA TIPOPRANMATA OTOV KALLATIONO TOUG. To HEYAAU-
TePO TPORANUA gival OoTn BEpavon OTIOU AEPAS CUYKEVTPOVETAL PnAd Kal
aro ekel TIOAAEG POPEG, PECW TOU CUCTAHUATOG £€agpLOpoU, XAVETAL OTO
neplBAAAovV. Amalteital o aveuloTeag va €xel KATAAANAn loxu wote va
propel va oteilel Tov agpa xaunAd. Auto dev sival KaBOAou gUKOAO, SLOTL
0 BepUOG agpag £xeL LOXUPY TAOoN Yla va KivnBel pog Tnv avtibetn kateu-
Buvon kal va avéBel mpog ta enavw. O agpag, 6tav Ba ¢pbacel xaunAd 6a
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TPETEL va €XeL XAoeL OXeOOV OAn Tnv TaXUTNTA TOU, WOTE VA YNV UTAp-
XOUV pelpata agpa.

To ouotnua mou Ba AslTOUpPYEL e TOV TIAPATIAVW TPOTIO, TO KAAOKA(PL
Ba avtipeTwridel peyaio mpoépAnua. O Kpuog agpag €xel TNV TAon va Ka-
TEREL ard YOVOG TOU TIPOG TA KATW KAl EAAXLOTN eival n Borbela ou €xel
avaykn and Tov aveuloTnpa. To oUoTnua Tou €ival KATAOKEUACUEVO Yia
Bépuavon, dev gival katdAAnAo yia riapoxn Wuéng. To kKahokaipt o agpag
MPETEL va KateuBuveTal Kata To duvatov opllovTia, yia va kateBaivel ap-
Y& yla va un dnuoupyeitat mpdRAnua uPnAng YUEng f peupdtwy.

2TIQ evlldueoeg Teplodoug, OTav n Bepuokpacia Tou TEPIBAAAOVTOG
KAl TOU XWpou eival Tiepimou ol idleg, Ba mpénel 0 agpag va KateubuveTal
KaTA TPOTIO WOTE va [n dnuloupyouvTal peUuata O0To Xwpeo. H Katakopu-
¢n katevBuvon, Adyw Tng arouciag avwong, Ba €xel oav arMoTeEAEoUa va
@BAvEL 0 AEPAG XAUNAA pE PeEYAAN TaxUuTnTa Kal va dnuioupyouvTal peu-
pata. H opllovTia armooTtoAr) Tou Ba ooduvapei pe Tnv aroucia e&aepl-
opouU. Apa Ba Tpérel va armooTEAAETAL UTIO Ywvia (TAaying).

O mapanavw TPELg TIEPUTTWOELS paivovTal oto oxnua (8-70). 1o oxn-
MO auTO BAETIOUUE TOV TPOTIO TIOU TIPETIEL VA ATIOOTEAAETAL O AEPAG OTOV
KALLATIOUEVO XWPO.

&l

{A) EEGE e B B () WiEs

e

ZxAua 8-70: O TpOr0¢ rou MPETIEL VA ATTOCTEAAETAL O AEPAG OE XWPOUG UEYAAOU
uyoug, yia tn dnuloupyia ouvBnkwv aveong.

Ta mapardavw MPEORARUATA UITOPOUV va eMAUBOUV e JLlAPopoug TPO-
roug. Evag and autoug eival va urndapxel QuTOUATO TAUTEP TIOU VA TIaipvel
EVTOAN arod éva BepuooTdatn xwpou. H KAlon Twv mTepuyinv Tou TAPTEP
propei va kaBopiletal e TN Ponbela evog oepPfokvnthpa, €TOL WOTE TO
XEWWVA (0T B€puavon) va OTEAVOUV TOV a€PA KATAKOPUPA KAl TO KAAO-
kaipt (oTnv YUEN) va Tov oTéEAVOUV OxXedOV 0pLLOVTIA. STIG EVOLANEODEG TiE-
plLodoug, Tou dev aratteital oute BEpuavon oute YUEN, Ta mrepuyla ba
mpérel va Aaupdavouy pia evolaueon BEon.



410 ErKATASTASEIS KAIMATIZMOY I

Yrdpxouv Kal NUIKEVIPIKA CUCTHUATA €EEIBIKEUPEVA OTO PBLOUNXAVIKO
KAlLATIONO. AuTd eival peEAETNUEVA KATA TPOTIO WOTE VA AVTILETWTTICOUV
Ta TPORANUATA KALLATIONOU HEYAAWV Kal YnAwv Xwpwv. TéTola BAETOUNE
oTa oxnuata (8-71) kat (8-72). H povada tou oxnuatog (8-71) eival oxett-
KA arnAn. Agv dlaBETeL EEOIKOVOUNTY) EVEPYELAG OUTE avaveéwon aépa. Ala-
BETEL OUWGS TOV IOXUPO AVEULOTIPA TTIOU XPELAleTal Yia va OTEIAEL TOV agpa
XaunAg, 10-12 petpa mpog Ta KATw, TIoU £ival TO UPOG eVOG TUTILKOU EPYO-
OTAOLOKOU X(WPOU KABWG £TioONG €XEL KAl TO TAUMEP UE TA pubBulopeva
repuyla.

Eulixd Taprep

o G T puSmon

™ T saTeuBuvong
T QU

ZxAua 8-71: Movada Blounxavikou KAIUQTIOUOU, YA XWEOUG IIE UEYAAO UYOG

H povdada mou BAEMoupe 0To OXNUa (8-72) KAVEL KUPLOAEKTIKA Ta TId-
vTa, dnAadn BEpuavon, YUEn, eEaeplond Kat givat eEOMALOPEVN LE TIAOKO-
€101 evaAAAKTN €€olkovounong evépyelag. Kal puaolkd, yia To KaAokaipl,
OLaBETEL TOV KATAAANAO LOXUPO AVEULOTHPA, HE TO BEANVEKEG TTIOU Xpeldle-
Tal yia va oTeilel To agpa XaunAd. ZTI¢ AAAEG TIEPLOOOUG, HECW KATAAAN-
AOU Taumep OTEAVEL TO agpa umod AAAN kAion (To KaAokaipt Tov OTEAVEL
oXed0V oplloVTIA).
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ZxAua 8-72: Movada Llounxavikou kKAUaTiouou e rAfpn autovouia kat eEoikovo-
unon evépyelag

O eykataotdoelg BlounxavikoU KALMATIOPOU priopel va dlabEtouv Kal
KEVTPIKA CUYKPOTNUATA TIAPAYWYAG TNG YUENG TepaoTiwv SlaoTACEWV.
2710 oxnua (8-73) BAETOUNE TO OUYKPOTNUA TWV TIUPYWV YUENG evog eEYaA-
Aou epyootaciou. Amd 1o PEYEBOG AUTOU TOU CUYKPOTAMATOG avTiAaupa-
VeOTe TIOCO UEYAAN Uropel va eival n eykataoTaon BLOUNXAVIKOU KALLATL-
OloU evOG epyooTaciou.
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ZxAMa 8-73: JuykpdTnua nupywv Yuéng eykaraoraong Blounxavikou KAyLatiopuou

Eriong oTig eykaTtaoTdoelg BLOUNXAVIKOU KALLATIOUOU XPNOLUOTIOIoUVTAL
0€ OPLOMEVEG TIEPUTTWOELS KAl agPAYWYOL ard UPACUATIVO UAIKO, TO OTI0io
olartepva o aépag. To Xelpwva o agpag peuyel anod endvw, Kal To KAAoKai-
pL arod KATw, Ornwg paivetal 0To oxnua (8-74). Auto pubuiCetal ue v ote-
yavr peuppavn, n onoia, ye tn Porbela kwvntpea, aAAadel 8€on (1o akpo
NG TIEPLOTPEPETAL, KAL LETA TO PeUUA TOU AEPA TN PEPVEL 0T B€0N TNG).

210 oXAua (8-75) BAEMOUNE TETOWO £YKATAOTAON PLOUNXAVIKOU KALMATL-
ouou.

(A) Wuxpdg (B) @epuog
Agpag Agpag
Aeltoupyia KaAokaipt Aeltoupyia Xelpwva

ZxAua 8-74
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ZxAua 8-75

8-16. H amédoon Twv KM

H arnodoon Twv KALWATIOTIKOV HovAadwv uttioAoyiletal eite pEow TIPOYPA-
pHaTwv H/Y eite pe nelpapaTikeg pebBodoug ite e ouvduaouo Kat Twv duo.
Eriong propei va ekTiunbei Kata pooeyylon e tn Bonbela Tou YPuxpoue-
TPIKOU XApTn, Onwg eidape kal 0To KepaAato 2. Agv umapxel pEBodog mou
va urtoAoyicel TIq arnododoelg e arodAuTn akpifela kKat auto To OLAMOTWVEL
KQVEIG av OUYKpivel TIG aroddoELg TIOU TIPOKUTTTOUV Yia TNV idla KM oe duo
OlapopeTIKA epyaoTtnpla. OL dlagpwvieg mou mapoucidlovtal PeTtalyu Twv
EPYACTNPLOKWV UETPHOEWV, KAULA POpA gival EVTUTIWOLOKEG. Kata peifova
AOYO UTAPXOUV OLAPOPEG Kal OTIC artodooelg Tou uttoAoyilovtal PHEoW
npoypapuatwy H/Y.

ApPKETOl KOTAOKEUAOTEG £XOUV TIUOTOTIOINUEVEG ATIOOOCEIG Yla KArola
and Ta mpolévIa Toug arnod Popeig onwg eivat To ARI (oTig H.I.A) kaw n
EUROVENT (otnv Eupwrin). H rotomnoinon yiveTtal KaTom £pyactnpla-
KOU EAEYXOU Kal OAOL OL evOlapepoOeVoL EAEYXovTal amod To Olo epyaoTn-
plo, oTo 010 TEPIBAAAOY, OTIOTE Ta aAroTeAEoMATA eival peTa&u Toug ou-
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YKpiowa. MNa v apeBatdétnta rmou urndpxel wg TPog TIG arnodooelg, apKel
va avapépoupe 61t n EUROVENT déxetal OTL eival owoTEG ol arnodooelg
TIOU aVaPEPEL O KATAOKEUAOTNAG, av Urtdpxel arokALon 5% OTIG HovAdEeg
vepoU kal 8% oTig povadeg DX. 'Otav umndpxouv autéG ol arokAIoELg, 1
EUROVENT dgv Intasl aAAayr Twv anodocewv TwWV KATAAOYwV, dnAadn)
TIG OEXETAL WG OWOTEG.

‘Ouwe n akpifela oTig armoddoelg dev Hag evolaPpépel WBlaitepa emeldn
ol KM eival unxaviuata mou pe tnv napodo Tou Xpovou dev dlatnpouv
oTabepr| TNV anodoor| Toug. H arddoon eEapTdTal OAU Kal and Tnv Kata-
oTaon purnavong otnv oroia Ppiokovrtal. Ot katackeuaoTtég Twv KM oi-
VOUV TIG arnodooelg Toug O0Tav auTeg eival oAokaivoupleg, aAAG dev onuai-
VEL OTL O TEXVIKOG TIOU Ba TIG EYKATAOTNOEL, Ba TMPETEL va Bewproel OTL au-
TEG Ba eival oL arnodooelg Toug TAvVToTE. Kal pUOLKA, Ol TILOTOTIONMEVEG a-
rnodooelg ard ARI f EUROVENT agopouv emiong Kawvoupleg Kal axpenot-
porointeg KM.

H purnavon mou pelwvel v arnoddoon sival Tplwv el0wV:

o H punavon twv nrepuyinv AdYw 0&eidwong Twv MAAKWY AAOULVioU
KAl TNG €rkABlong okévNg NMavw oTIG ETILPAVELEG.

e H pumavon eocwTepkd TwV CWARVWOV TOU oTolxeiou, n omnoia eival re-
PLOCOTEPO ALOONTY) OTA OTOLXEID TIOU XPnOoloriolouvTal yia 8€puavon.

e 3TNV puUMavon Tou QIATPoU Tou aépa n Oroia OPEIAETAL OTN CUYKE-
VTIPWON OKOVNG TIAVW OTNV ETILPAVELA TOU.

H purtavon OAwv TwV W0WV AVTILETWTICETAL OXETIKA EUKOAQ. ZUYKEKPL-
MEVA Ol epyacieq Tou yivovTal yia ) dlatipnon Twv KM og KaAr katdota-
on eivat ot e€ng:

o Ta QiATpa TAEVOVTAL 1] AVTIKABIOTAVTAL KATA TAKTIKA XPOVIKA OlaoTH-
pata. 2Tig TKM ouvhBwg yiveTtal 0 KaBaplopog Twv QIATpwv katd dla-
OTNUATA TIOU TIOIKIAOUV arto 2 HEXPL 6 unveg. 2Ti¢ KKM yivetal mio ou-
Xva enedn ta QIATPA TOUG CUYKPATOUV TIEPLOCOTEPN OKOVN. ZUVI)-
Bwg, yla katnyopieg PiATpwv F6-F7 yiveTtal akdun kat kaBe unva.

e 2Ta MTEPUYLA TWV OTOLXEIWV YiveTal XNUIKOG KOBAPLOUOG KATA XPOV!L-
K& dlaOTAUATA TIoU TIoKIAouV and KaBe 2 uexpl kabe 4 xpovia. O xn-
MIKOG kaBaplopndg yiveTal e To MAUCLUO ToU PIATPOU HE Eva ELBIKO U-
YPO, apalwuévo oe vepd, TO omoio YPekAdeTal TIAvw OTO OTOLXEIO ME
TO KATAAANAO unxavnua. Ot TKM €xouv avaykn aro neplocdTePO CU-
XVO XNMIKO KaBaplopo arod 61t ot KKM eneldn nmpootatevovTal AlyoTe-
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po ard ta QiATpa Toug. Emiong n peydAn taxutnta Tou aépa OTIG
KKM cupmnapacupel T okovn, omnote Ponbdel 0to va dlatnpeital 1o
oTolxeio Toug kabapd.

Meta arnd pia mAnen cuvthpnon, n KM eival aAL, aAAd yia Aityo povo
Kapo, oxedov oav Kawvoupla. Aev eival duvatd va yivovtal ouvexwg kaba-
popoi. '’ autod Ba mpénetl katd tnv ermAoyn Twv KM, va eKTIUNOETE, TIOLEQ
Ba eival ol arnoddoelg, Katw ard Kataotaon purnavong. MNwg Ba yivel Ouwg
auTo aPoU Ol KATAOKEUAOTEG Oivouv armodooelg HOVO yia Kavoupla Pnxa-
viuata; O KaAUTEPOG TPOTIOG €ival:

e Ta FCU, ta omoia ol KATAOKEUAOTEG TA JLABETOUV e TPELG TaxUTn-
Teg (XaunAn, peoaia kat uPnAn), va ermAgyovral Bdoel Twv anoddoe-
WV TIOU €XOUV OTn peoaia Taxutnta Aettoupyiag.

o OLKKM va éxouv TIg emBuunTég anoddoelg 6tav n TaxutnTa Tou aé-
pa £xel neoel ota 80% NG KAVoVLIKNG Taxutntag Asttoupyiag. Na In-
TATE WG €K TOUTOU amnd ToV KATAOKEUAOTN) KAl TIG arodOCELg O€ TIAapOo-
X1 agpa ion pe 80% tnNG KAVOVIKAG.
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MEPIAHWH - ANAKE®AAAIQZH

o Ot KM prtopouv va dlakplBouv o€ 5 BACIKEG KATNYOPIEG: TOTIKEG KAL-

MATIOTIKEG povadeg (TKM), NUKEVIPIKEG KAWIATIOTIKEG MOVADEG
(HKM), keviplikég KALATIOTIKEG povadeg (KKM), povadeg kAeloTou
KUKAMUATOG KAl BLOUNXAVIKEG KALUATIOTIKEG UOVADEG.

O1 TKM JdiakpivovTal oTIC Hovadeg Ue oTolXElo vepou, TIou eival Tie-
ploocdTePo YVwoTeG wg FCU kat oTig povadeg pe otolxeio DX, mou
eival ol KovooOAeg Kal ol Kaoéteg. H dlakplon autr dev gival kat oAU
oapng eneldn katackeudlovrtal kat FCU pe otolxeio DX kabwg kat
KOVOOAEG KAl KAOETEG UE OTOLXEIO vEPOU.

O1 HKM eivat éva evdlaueoo péyebog ueta&u twv TKM kat Twv KKM.
O 1pOTI0C KATAOKEUNG TOUg Bupilel meploodTepo HeydAa FCU. Ala-
PEPOUV OUWCS ard AUTA WG TIPOG TO OTL CUVOEOVTAL UE AEPAYWYOUG,
€XOUV LOXUPO aveEULOTNPA KAl TO OTOlXElo TOUG €ival KATAOKEUAOUE-
VO O1wg Ta otolxeia Twv KKM.

Ot KKM egival Bapld cuykpothuata, e peydha otolxeia kal arodod-
oelg. Ta TuRuaTa rou propei undpxouv avw oe pia KKM Kuping &i-
vat: Ta oTolXeia, ol avelloThPEG, Ta PIATPA, O UypavTneag, 0 CTAyo-
VOOUAAEKTNG, OL NXomayideg, Ta TAUMEP, TO KIBWELO MIENG, TO KIBWTLO
TAPAKAUYNG, Ol NAEKTPLKEG AVTIOTACELS, TO KIBOTIO Slaxwplopou
MOAAANA®V CwVQV, Ta plenum, o eEOIKOVOUNTNG EVEPYELAG Kal TA Op-
yava autouatiopou toug. Mia KKM omavia cuurepthappBavel 6Aa pa-
(i Ta mapanavw.

O aveulopeg emA&yovtal and Tov Kataokeuaoth Twv KKM, Baocel
TWV XAPAKTNPLOTIKWOV AELTOUPYIOG TOUG apou Toug dOBEL N ITwon Tiie-
ONG TWV AEPAYWYWOV KAl N TIAPOXT] TOU aEpa. 2TnV TTwon 1ieong Twv
AEPAYWYWV O KATAOKEUAOTAG TIPOCHETEL TNV TTWON Ttieong TG KKM.

Ta @iATpa Tou agépa dlakpivovtal ota arnAd kat ota andéAuta. Ta a-
A& €xouv OUO €idn, Ta xovTpd Pe Katnyopieg ard G1 uéxpt G4 kat
Ta Aemtd pe katnyopieg ard F5 pexpt F9. Ta amoéAuta dakpivovtal
o710 £idog HEPA pe katnyopieg ard H10 péxpt H14 kat ota ULPA e
katnyopieg U15 péxpt U17. 'Oco avefaivel o apBudg tng katnyo-
piag, T6oo avefaivel kKal n IkavoTnTa PIATPAPICUATOC.
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H ot@Bun tou BopuBou ava ocuxvoTnTa PETPLETAL o db Kat 1) CUVOAL-
Kk oe db(A) (ouppoAiCovTal kat wg dba). O otdbueg BopuBou katd o-
KTAReg €xouv turtorondei Baoel evdg apBuou NC A NR rou didetal
o€ e0KO dlaypauua. H erutpemnoduevn otabun BopuBou emAEyeTal O-
IO TIVAKEG, avaAoya He TO €id0g Tou XWPOou.

O agpaywyoi €xouv kavotnta andéofeong BopuRou mepirou 0,3 db
avd UETpo unkoug. Av autr n ueiwon Tou BopuBou dev emapKei yla
va aroofeoTel 0 B6pUBOG TOU aveULloTnPA, TOTE Xpelaletal nyorayi-
oa otnv KKM.

H e€okovounon evépyelag eruTtuyxAaveTal e TNV TOTIOBETNON TWV €-
VOAAGKTQOV 0TO avTtioTtolxo Tunua g KKM. Ot evVaAAGKTEG TTIOU XPN)-
olotiolouvTal cuvnBwg eival TAAKOELOEIG Kal oTIavIOTEPA TIEPLOTPO-
@wol. ‘Otav dev Propoupe va PEPOUNE TO PeUUA TOU ATIOPPLUTTOUE-
vou agpa kovta otnv KKM, uropoupe va Xpnouomnow|coule To OU-
omua RAC (run around coils).

Ot KM KA€lOTOU KUKAWUATOG, £€XOUV TaA TMAVTIA PECA OTO KEAUPOQ
TOUG, ONAAdY| AVENULOTNPEG, CUYKPOTNUA TIAPAYWYNG YUENG KA. Kal
Madi ue OAQ auTda umdpxel MAvTa €va ouoTnua EAEYXOU OuVBNKWOV
XWPEOU, UYNAAG akpifelag kat a&lomoTiag.

270 Blounxavikd KAATIONS uttdpxouV TIPORANMATA TIoU dnULoupyouU-
vtal e€attiag Tou peyadlou UPoUG TIOU OUVHBWS €XOUV Ol Blounxavi-
Koi Xxwpol. Ot KM Kal, yevikoTepa, Ta CUCTAMATA TA OTIoia XPNOLUo-
ToloUVTAL OTO BLOUNXAVIKO KAIMATIONO TIPETEL Va eival KAtAAAnAa
OlAUOPPWEVA YIA VA AVTILETWITICOUV AUTA TA TIPORANATA.

OL arnodooelg Twv KM moté dev dlatnpouvtal 6mnwg 6Tav nTav Kat-
voupleg, AOYW TNG pUMavong OTo PIATPO TIOU MPELMVEL TNV TIAPOXN
Tou aépa Kal Adyw Tng puUravong Tou OTOLXEIOU TIOU JELWVEL TNV a-
nodoon. '’ autd Ba mpénel ot TKM (FCU kATL) va eruAgyovtal Bacel
g anoddoong Toug oTn Heoaia taxutnta evw ol KKM Bdaoel g anéd-
doong Toug otav Ba dlappéovTal arnod 10 80% NG NMAPOXNS TOU aEPal.
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9) EPQTHZEIZ

1.

10.

11.

12.

Mowa eival Ta Baoika €idn ota ormoia propoupe va dLaKPivVOUlE TIG
KM;

Ti ovoupdloupe mpwtevovTa aépa Kal Ti agpa TPoPodooiag Tng
KM; Molég vouiCete OTL eival n dlapopES ToUG;

O1 TKM og mola €idn dakpivovtat; Eival ocagng n diagpopd Toug;

Mowa eival Ta Tumotompéva peyédn twv FCU tng ayopdg; Mou
otnpileTal autn n Tunoroinon;

AUo FCU 31apopETIKOV KATAOKEUAOTWY e TNV (dla TuroTioinuE-
vn ovopacia €xouv Tnv dla AelToupyLkn cuureplpopd; Mropeite,
av oag xoAdaoel oe £va diktuo €éva FCU evog KaTtaokeuaoTr, va
TO avtikaTtaoTroete e 10 FCU evog GAAOU apkei va €xel Tnv idla
EUTOPLKY) (TUTIOTIOINUEVN) OVOUAOIQ;

Méoeg oelpég €xouv ouvnBwg Ta otolxeia Twv FCU kat roloi a-
pLOUOl KUKAWPATWY epappolovtal o’ autd; Ti ocuotnua pong &-
XOUV OUVnBwg;

Ti eival To TETPACWAARVIO CUCTNUA CWANVWoewv; Ti eEOTIAIOUS €-
Xouv 0’ auto ta FCU; Mold ta MAEOVEKTALATA KAl TA PELOVEKTH-
MaTa TOU OCUCTAUATOC;

Mowa eival ta €idn twv TKM pe oTolxeio areubeiag ekTOVWONG;
Mou xpnoluorolouvTal;

Me molég ovopaocieg ouvavtaue Ti¢ HKM otnv ayopd (avapépete
MEPIKEG amd auTég). Mold eival Ta XapaKINPLOTIKA TOUG TIOU TIG

kAvouv va potagouv e Tig KKM;

Mou Bpiokovtal cuvhnBwg ToroBetnuéveg ol HKM; Moldg o Adyog
TIOU TIG XPNOIUOTIOIOULE;

ExeTe €va KTiplo TIOU 1 APXLTEKTOVIKN TOU SLATAEN dev ETUTPETEL
N OlEAeUON UeYOAwV agpaywynyv. MNmng Ba prmopoloate va ePpap-
HOOETE 0’ QUTO, €va cUCTNUA KALLATIOPOU PE agpaywyoug;

Mg eivalr kataokeuaopévo 1o otolxeio piag KKM;



13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
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Mowd eival ta KupldTEPA UEPN TIOU WITOPOUKE VA CUVAVTHOOULE
navw oe pia KKM; (avagépte ta POVO OVOUAOTIKA).

Ti eival n povada moAAanAwv (wvwv; 2& Tt vopileTte OTL autr Ba
0ag eEurnpeToUce OTOV KALLATIONO EVOG KTIPIOU;

‘EXETE VA KAVETE TOV KAIMATIONO £VOG KTIpiou, aAAd n Wia rieploxn
TOU KTIpiou eival armoBnkeg xaptiou kat n AAAn ypageia. MNpopa-
VG N KABe tieploxr) (Cwvn) TOU KTIpiou EXEL TEAEIWG SLAPOPETIKEG
AVAYKEG KALMATIONOU artd TNV AAAn. Agv €XETE OUWG APKETO XW-
PO Yla vVa ToToBeTroeTe U0 aveEAPTNTEG KALUATIOTIKEG UOVADEG.
Ti Auon Ba propoucate va dWOETE;

2€ Mia KEVTPLKN €YKATAOTAOT KALLATIOMOU, dlarotwoate OTL JeTa
™ Aettoupyia Tng kat Tnv €§looppoOMNON TOU SIKTUOU TWV aepa-
YWYV, tapouctdlel kata 30% peyaAuTtepn riapoxn aépa arno tnv
APXIKN eKTIUNON TNG MEAETNG. AnoTéAeopa eival va onploupyou-
vTal peupata, n TaxuTnTa oTa PIATPA va eival peydaAn kat 0 aEpag
va un eBAavel 0ToUg XWPOUG apkeTa Kpuog. Ti Ba uropoucaTte va
KAVETE;

MNwg pubuiCeTal n Bepuokpacia TNG evepyou erpaveiag Tou OTol-
Xxelou piag KKM 1) evog FCU;

Moldg eival o eAdXIOTOG €EOTIAIOMOG TIoU Urtopel va €xel pia KM
Yla va eTUTEAECEL TNV ATIOOTOAR TNG;

2 Ti vouiCeTe OTL XpNOLWEUOUV TA QUTOUATA KAl TA TNAEXELPLLOUE-
va TAurep Tou aépa;

Mwg Ba arnogpacioesl 0 KATaokeuaoTr ¢ TNG KKM yla Toug aveuLloT-
peG Tou Ba ToroBeTnOoEL; Ti oTolXEla Ba TIPETEL VA TOU DWOETE;

2e Ti SlaPEPOUV Ol AVEULOTNPESG UPNANG KAl XAUNAnRGg rieong;
[Molég eival ol oldTNTES TWV PIATPWY TOU A€PQ;

Mati Ta eiATpa mou 1 MPWTN UAN Toug eival o€ PpONO KOTAOKEUA-
Covtal og POPPEG OMWG ToUu oXAUaTog (8-76) mou auEavouv Tnv &-
TLpavela Toug;
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24.

25.

26.

27.

28.

29.
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Zxnua 8-76: Epwtnon 23

Ti eival n Taxutnta ToUu aépa PECwW Tou PiATpou; Ti vouileTe OTL
B6a cupBei av urepPBoupe karola 6pLa;

[Nolég eival oL TIAEoV OUVNBIOUEVEG KATNYOPIEG PIATPWY TIOU XPN-
olorolouvTal ota dlagopa unxavhuata (FCU, KKM KAr.);

2ag ¢ntnoav va BaAete QiATpa agpa yia tnv KKM piag povadag
EVTATIKAG Bepareiag evog voookopeiou. Ti katnyopia GiAtpwy Ba
TPOTIHOUCATE Va BAAETE;

2¢e Ti xpnowevel n nxorayida; MNwg dlapopemvetal kat ToLol eivat
Ol TIaPAYOVTEG arod Toug oroioug e&apTtdtal n ardofeon Tou K-
XOu;

Ti ouoThuaTa Uypavong UMopoUlE va XPNOLUOTIOWCOUE O [ia
KKM;

Ti e€E4pTnNUA XPNOLUOTIOIOUUE AUECWS UETA TOV UypavThipa YeKa-
OMoU; Mou aAAoU vouileTe OTL Ba TipEMEL va Xpnoluoroleital autd
To €EGPTNUA KAl YIATE;
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Ti Ba rpénel va TIPOCEXOUNE OTAV €XOUUE NAEKTPLIKEG AVTIOTACELQ
Kal cuoTtnua Uypavong;

Ti eival ot kaurtuAeg NC 1§ NR; Ti eival n 1oxUg tou fxou oe db kat
Tt og db(A) (1) dba); lMoLdq eival, kata T Yvwun oag, O 1o owoTog
TPOMOG Yla va mpodlaypdgpoupe Tn oTdBun tou nxou: (a) Bacel
Twv KauruAwv NC 1 (B) Baoel Twv db(A);

Mold eival ta €idn e€olkovounTwy eVEPYELAG TIOU XPNOLUOTIOOUUE
oTig KKM;

Av €XETE TOV AEPAYWYO ATIOPPUTTOUEVOU AEPA LAKPLA artd TOV a-
€pAYWYo TOu vWroU agpa, urdpxel TPOTIOG va KAveTe £EOLKOVO-
Mnon eVEPYELQG;

Ti eival oL povAadeg KAEIOTOU KUKAMUATOG, TIOLA Ta €idn TOUG Kal
TIoU XpnotlJoriolouvTal;

Avagépate TIOTE KATA TN YVWOUN 0aG 0 €va KALLATI(OPEVO XWPO
Ba xpnotluorololoate PovAdeG KAEIOTOU KUKAWUATOG;

[Mola moTeveTe OTL eival TA TTAEOVEKTNATA KAl TIOLA TA LELOVEKTY)-
paTta 6Tav KAVOUUE KAIMATIONS UE HOVADEG KAEIOTOU KUKAWUATOG;

Mowd eival Ta mPoBANUATA TWV EYKATAOTACEWVY BLOUNXAVIKOU KAL-
MATIOMOU Kal TwG eMAUOVTAL;

Katw arod mnolEg npoUumnobeoelg unopei €va ocUoTNUA KALLATIONOU
va eEUTMPETNOEL TOV KALLATIONO £VOG eYAAOU EpYOOTACIOU;

MNati otig KM, 600 tepvdel o kalpog, LELWVETAL 1) artod00T ToUG;
Agv priopouv va diatnprijcouv tnv arndédoon 1ou eixav é6tav Atav
KALVOUPLEG;

Mold eival n Bacoikn cuvTnpnon mou Ba mpérnel va yivetal otig KM
yla va €X0ouV LKavoTIoINTIKY arnddoon);

Mg urnopeite MPAKTIKA va QVTILETWITIOETE TO TIPORANUA TNG UEL-
wpEvNg arovdoong piag KKM, Adyw puravong, oTLG TIPOOLAYPAPES
TIou Ba dWOETE OTOV KATAOKEUAOTH;
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AZKHZEIZ

2e pia KKM, 1o otoxeio eivar 1x1 m kal n mapoxr tou agpa 2500
L/s. To ¢@iATpo 1oU Ba TomOBETNBEL £XEL LEYIOTN ETUTPETIOPEVN TA-
xutnta agpa 1,5 m/s. MNowd Ba mpénel va sival n emeavela Tou oe
m?2; SKITOAPETE TOV TPOTIO TOU AuTO Ba ival SIAUOPPWHEVO YIa VA
TIETUXETE AUTN TNV ETLPAVELQA.

Evag aveplotpag napouotalel 80puBo 75 db(A) kat o etutpenodpe-
vog B6pupog oto Xwpo eivat 60 db(A). To uAKOG ToUu agpaywyou,
artd v KKM péxpt 1o mpmTo oTtoulo, eivat 50 m. Xpelaletal va To-
rnoBeTnBel nxorayida otnv KKM;

Evag aveplothpag napouotalel Bopupo 82 db(A) kat o erutpendpe-
vog 86puBog oTo Xwpo eivat 50 db(A). To uAKOG Tou agpaywyou,
ard v KKM péxpl To mpwto otoulo eivat 35 m. lMNMowa Ba mpérnet va
eival n anooBeon nou Ba mpérel va kavel n nxorayida os db(A);

2e éva Xwpo BEAouue oTtABUn Bo-
puBou NC45. O agpaywyodg €xel
prkog, ard tnv KKM pexpt To mpw-
TO OTOMIO, 50 m. Ti ot@Bun Bopu-
Bou Ba mpodlaypdyoupe otnv £E€o-
00 g KKM;

210 oxnua (8-77) BAémnete €va Tun-
pa KKM. Avayvwpiote ta Tpia e-
EapTtruata tTng Tou ¢aivovtal oTo
oxnua. Zxedldote e BEAN Tola €i-
Val 1 TopEeia Tou agpa.

ZxAua 8-77: Aoknon 5
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6. 210 oxnua (8-78), BAenete pia KKM. Katovopdote Ta pépn amno ta
oroia auTr amnoTteAeital. 2Tn CuVEXELa TTEPLYPAYTE WG eival n Ael-
Toupyia NG Kkat Tt eidoug eneEepyaoieg Tou aEpa EKTEAEL.
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o @

Zxnua 8-78: Aoknon 6

7. Opoiwg pe Tnv KKM tou oxruatog (8-79)
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2xAua 8-79: Aoknon 7

8. Oupoiwg pe tTnv KKM tou oxruarog (8-80)
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Zxnua 8-80: Aoknon 8
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9. 310 oxnua (8-81) BAénete pia KKM. Mepypadte nwg eivar n Aet-
Toupyia TnG Kat TL eidoug eneEepyaoieq Tou aEpa eKTEAEL.
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ZxAua 8-81: Aoknon 9

10. Opoiwg pe Tnv KKM tou oxnuatog (8-82)
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Zxnua 8-82: Aoknon 10

11.  Opoiwg pe tnv KKM tou oxnuatog (8-83)
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Zxnua 8-83: Aoknon 11
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12.  Opoiwg pe v KKM tou oxnuatog (8-84)

Zxnua 8-84: Aoknon 12
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LYZTHMATA KENTPIKOY
KAIMATIZMOY

oYy
IKEZ MONAAEZ

KAIMATIZMOZXZ ME AIKTYO AEPATQrQN

LYZTHMA TTPOKAIMATIZMENOY AEPA KAI TOITIKOQON
KAIMATIZTIKON MONAAQN

LYZTHMATA METABAHTHZ NMOZXOTHTAZ AEPA (VAV)
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p 7
wy\\mnKOMENo: ZTOXO\

Na pabouv oL HaBNTEQ TIWG KUKAOPOPEL 0 AEPAG OTO XWPO.

Na evnuepwbouv yla To TL €ival PUOIKY) KUKAOPOpPIa TOU agpa Kal yla
TIG TIAPEVEPYELEG TNG OTA CUCTHMATA KALUATIOMOU.

\/ Na pdBouv mold eival Ta CUCTHIATA KEVTPLIKOU KALUATIONOU.

Na evnuepwBoUV Yla TA TAEOVEKTAUATA KAL TA YLELOVEKTNATA TIOU O-
VTILETWITCEL TO KABE CUOTNUA KEVTPLIKOU KALUATIOUOU.

9-1. [lwg emiTuyxdveral n KUKAopopia Tou KAINATIONEVOU agpa usoa
0TO XWPO

‘Onwg €xoupe 1Ndn avapepel otnv rapaypagpo (8-2), n epyalduevn pada
OTOV KALUATIONO gival o agpag. Mia oodTtnta agpa rmou ovopaleTal agpag
TpoPodoociag g KM, digpxeTal peca amnod v KM kat apou YuxBei, kaba-
ploTel Kal uypavBel, AMOOTEAAETAL LECA OTO XWPO YLIA va TOV KAlLATIOEL.
Auti n epyadoduevn pala tou agpa, ovoudleral, OMwg noOn avaeEPAUe
MPWTEVWV AEPAG.

H KukAogopia Tou TIpwTEUOVTOG agpa ECA OTO XWEO Wropel va yive-
Tal pe dUo TPOTIOUG:

o QuOIKA KUKAOQPopia.
o E&avaykaopévn KukAogpopia.

O aépag, apxik@ armooTEAAETAL UE AVEMLIOTAPEG, AAAA UECA OTO XWPO N
KUKAOQOpPIa TOU cuveXifeTal UTIAKOUOVTAG OTOUG VOUOUG NG (PUOLKNG KU-
KAogopiag
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9-2. H @uoIKn KuKAogopia Tou agpa

Ma va avtiAngboupe KAAUTEPA TO PNXAVIOUO TNG (PUOLKNG KUKAopopiag
Tou aépa, dev €xoupe TIapd va BuunBouue TN AslToupyia Tou BepUavTiKoU
OoWMATOog, TIoU gidape oTnVv napdypado (7-1). ‘OTav éxoupe Povo BEpuavon
TIoU yiveTtal pe BepuavTikd ompata, dev €XOUlE TIOAAA va KAVOUE, ETELDN
n QuUoN and Povn TG €Xel dWOeL AUON OTO TIPORANUA TNG KUKAOPOpPIag Tou
aépa. Epeig apkei va Baioupe 10 KABE BepPAVTIKO COUA OE Hia KATAAANAN
Beon pEoa 0To XWPOo (OuvhBwG KoVTA og KAroLo TapdBupo 1) ToPTA) yia va
eEaopaiiooupe Tn cwWOTH KUKAOPOpia Tou aépa.

H @uolkr) KukAopopia opeileTal otnv 1O1OTNTA TOU BepPoU agpa va a-
veBaivel TPog Ta eMAVW Kal Tou YPuxpou va katefaivel Tpog 1a katw. O
KpUOG a€pag mou BpiokeTal Kovtd oto daredo, Bepualvouevog, avepaivel
PYnAd Kal oTn ocuvEéxXela, KABmG UeELVETAL N BepUoKpaoia Tou, apxifel va
KaTtePaivel opolopoppa 0To XWPEo. Katd tv kKdBodo Tou, avaulyvUeTal e
TOV UTIOAOLTTIO a€pa TOU XWPOU Kal eVaAAAooel BepudTnTa nadi Tou. Me Tov
TPOTO AUTO O A€PAag TOU XWwpou dlatnpeital og [ia KATIWG OUOLOPOPPN
Bepuokpaoia.

Movo 6tav TpoKeLTal Yia XMPEOUG UE HEYAAO UYPOG, N KATAOTAON Uropel
va €ival TIOAU SLaPOPETIKN KAl va €XOUNE KATW KPUO aépa kal mavw oAU
Ceo16. Ta mpoPAARuUATA AQUTE, TIOU TIapouclalovTal 0TO BLOUNXAVIKO KALUA-
TIOMO, Ta eidape otnv mapaypago (8-15), ornou avapepdrikape otig KM
Tou TipoopifovTal €10IKA YIa EYKATAOTACELG BLOUNXAVIKOU KAIMATIONOU.

9-3. H g&avaykaouévn KukAopopia

H e€avaykaouévn KukAogopia epapuoletal 6Tav n PUOLKY KUKAopopia
TOU agpa Oev ETIAPKEL yla va €XOUUE TA ETIIBUUNTA ATIOTEAECUATA KAl XPEL-
acetal pia o woxupn KukAogopia. Emiong epapuoletal 0tav n PpUOLKY Ku-
KAogopia evepyel avtiBeta amod n dleubuvon Tou gueic BEAOUUE va £XOu-
pe, dnAadr 6Tav BEAouUE va oTIpLEOUE KPUO agpa TIpog TA EMAvVW, 1 Bep-
MO TIPOG TA KATW.

Ag BuunBoupe tn Aettoupyia evog FCU. 'Otav rapdyetal 0 YPuxpog ag-
pag, arnod Tnv emagn PE TO OTOlXEio, auTog Teivel, AOyw TNG PUCIKAG Ku-
KAopopiag, va kateRel pog Ta KATw. Epeic duwg tov BEAoupe va aveéRel
TPOG Ta eMAVW Kal arod eKel va apxioel va kateBaivel opoldpopPpa Kal va
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Wuxel To xwpo. Na va erreuxbei auto, eival anapaitnto va urdpxel €vag
KATAAANAOG QvVEULOTNPAG TIOU va wbei To aépa 1pog Ta endvw. TOTE £Ppap-
poCoupe og TPWTN PAcn TNV e§avaykaouévn KUKAogopia. 2Ttn ouvéxelaq,
Ta urtdAola yivovtal hue Tn pUOIK KUKAopopia. ‘Otav €xouue YUEn, TOTE
N QUOLKY KUKAO®Opia evepyel TIpog TNV avtiBetn kateuBuvon ard authv
OTNV oroia KATteubuvel TNV KUKAOPOPIa 0 aveULoTpag.

21n B€puavon n QUOLKY KUKAOPopia urtofonBast Tnv KUKAogpopia Tou a-
€pa onodTe OleUKOAUVETAL Kal N AelToupyia Tou aveulothpa Tou FCU. Zuy-
XPOVWG OuWG eEWOEeL Kal Tov Bepud agpa va CUYKEVTPWVETAL YNAQ. AvTi-
BeTa, Ol KOVOOAEG TOiXOoU, EMELDY) OTEAVOUV TOV A€pA TIPOG TA KATW, Bon-
Bdave oAU TnVv Katdotaon oe B¢ppavon aAAd ta npdyuata ¢’ auTég sival
OUOKOAOTEPA OTNV YUEN.

9-4. [lapevépyeieg oTOV KAINATIONO MO TN PUOIKI KUKAOpopia

H Urap&n g e€avaykaopévng KUKAOpopiag Tou agpa, KAvel To Ppalvolevo
NG PUOIKNG KUKAOPOPIAG TOU a€pa OTOV KALLATIONO va ¢aiveTal, EK TIpW-
NG oYewg, TeAeinwg aocrjpavto. Kat épwe dev eival. INa va 1o kataAdBoupe,
ag doupue TNV mepInTwon piag KApatilouevng Katolkiag mou eivatl pefoveTa.

2Tn pefovéta €Xoupe Toug dUO OPOPOUG TIOU ETIKOLVWVOUV €AEUBEPQ
MEoa ard To Avolyua NG OKAAAG, Xwpic va mapeuBAAAETAL KATIOLA TIOPTA.
TotTe, KATA TO XEWMWVA, HECA AT AUTO TO AVOLYHA, O BEPUOG AEPAG KATEU-
BuveTal MPog Ta EMAVW Kal cupPaivel o TTAvw 6pogog va gival oAU Bepuog
Kal KATw 6poPog va £xEL AveTapkn BEpuavon. AvtiBeta To KaAlokaipl, HEoa
arod 10 Avolyua NG oKAAAG, 0 Puxpog agpag kateBaivel mpog Ta KATW Kat
OUYKEVTPWVETAL KUPIWG OTOV KATW OPOPO, UE AMOTEAECUA O KATW XWPOG
va eival To KpUuog arod OTL TIPETIEL, EVD O ETIAVW VA €XEL AVETIAPKY KAILATL-
OMO. AUoelg Tou TIPORANUATOG TIPOPAVIG UTIAPXOUV, apkel va TipoBAe-
@BoUV eYKAIpWG EVMD N EYKATACTAON £ival akéun otn ¢pAaon g HEAETNG.

To mapandvw TO ava@EPOUPE ocav €va UIKPO TAapAdelyua yla 1o Twg
MTTopel va emnpedcel n PpUOLKY KUKAOQpopia pia katd ta Aotnd aptia eyka-
Taotaon KAwatiopou. '’ autd Ba mpérmel va AapBavovtal wlaitepa péTpa
Yl TNV QVTILETOTION auToU ToU palvouévou. AuToO Tou Ba TIpETEL va €Xe-
Te UtT OYn oag eivat OTL N PUOLKA KUKAo®opia Tou aépa, map’ OAov OTL
OTOV KALLATIONO £XOUUE EEQAVAYKAOMEVN KUKAOPOpIa, dev eival aohuavtn
TIAPAUETPOC Kal Ba mpérnel avTta va Aappavetal urnoyn, aveEaptnta ano
TO oUOTNUA KAMATIONOU TIou epapudleTal.
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9-5. [lwg emiTuyxaveral o KAINATIONOG EVOG XWPOU

Ol cuvBnKeg TOU TIPWTEUOVTOG AEpa eival SLAPOPETIKESG Ard TIG CUVONKEQ
Tou agpa Tou xwpou. O Adyog eival 6TL 0 TpWTEUWV agpag xpeladletal va
TPOCBECEL 1] VA apalp€CEL KATIOA TIPAYATA OTOV A€PA TOU XWPEOU. AV TL.X.
artatteital Yuén, o agpag Tpopodoaciag Ba MpETeL va gival Tio Kpuog, av a-
natreital 6€puavon Ba mpémnel va eival o {eoTtog, 1) av xpelaletal va mpo-
otebei uypaoia Ba eival o uypdG KATL

Yridpxel Aorodv n avaykn va Kavouue OlAkplon PMETAEU TwV OUVBNK®V
TOU TIPWTEUOVTOG AEPA KAl TWV CUVBNKWY TOU a€pa TIou Ba eTIKPATOUV [é-
o0a oto Xwpo. O mpwTtelwv agpag, UETA TNV (0000 TOU OTO XWPEO, AVAUL-
YVUETAL JE TOV KALLATIOPEVO Aépa TOU XWPOU Kal TO ArOoTEAEOA ival va
dlatnpouvTal OTABEPEG Ol CUVONKEG TOU KALUATIOUEVOU aEPQl.

[Ma va To KaTaAdBoupe KAAUTEPA AG TO OOUNE Kal PE €va TapAadelya.
Av og éva KAATICOMEVO XWPOo €xouue 27°C, Kal SIaKOYOUPE TNV mpooa-
YWY agpa tpo®odoaciag, n BepudTnTa TIoU Ba Praivel 0To Xwpo arod To
neplBaAAov, Ba yivel attia Ba avéBel n Bepuokpacia. ZTEAvVouPEe OUWG TNV
KATAAANAN TIOCOTNTA MPWTEUOVTOG AEPA, O OTI0I0G £XEL BEPLOKPATIa TIOAU
MIKpOTEPN aTd TO XWPEO, OUVRBWS 14-16°C. AuTOg avaulyvUeTal e TOV ag-
pa TOU XWpPou. AMOTEAEOUA AUTNG TNG avaulgng eivat o agpag T1popodo-
olag va naipvel v elogpxopevn anod 1o MeEPIBAAAOV BEpUOTNTA KAl £TOL N
Beppokpacia Twv 27°C va dlatnpeeital otabepr. MNpoumndBeon puUOIKA gival,
N MooOTNTA TOU TIPWTEUOVTOG agpa va eival téon, 6on xpelaletal ya va
dlatnpnBei n Beppokpacia otoug 27°C Kal cuvnBwS AuTo ETIITUYXAVETAL UE
Tn Borbela KAToLloU CUCTIUATOG AUTOUATIOUOU.

9-6. Ta ouornuara kKAiuariopyou

Baolka dlakpivoupe TECOEPA CUCTAATA KALLATIOMOU TA OrToia eivat:
o Me TOTIKEG KALATIOTIKEG povadeqg (KM vepou, VRYV)
e Me arnooToAr Yovo MPwTEUOVTOG agpa
o Me TIPOKAIUATIOPEVO AEPA KAL TOTIKEG MOVADEGQ

o Me petafAnt moootnTa aépa (ouotruara VAV)
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9-7. To ouoTnua Ue TOTTIKEG KAINATIOTIKEG IOVADESG

Eival To cUotnua pe 1o oroio o agpag TpoPodoaoiag mapdyetal kat dlatibe-
TaL aneubeiag PEca oToV XWPO, MECW TOTIKWY HOVAdWY KALLATIOMOU. H ap-
XN Aettoupyiag Tou paivetal 0To oxnua (9-1). To MAeovekTNUa Tou eival OTL
n K@Be TKM dlaBETel eVOWPATWUEVO BepOOTATN 1 eival cuvdedeuevn e
BepuooTaTn TOiXOU, HECW
TOU Oroiou  eA€yxetal
owoTa 1n Beppokpacia

TOoUu XWpou orou PBpioke- WiwTng ,/J
e
TaL (0TO OoXNMa deixvoupue e

L -
6Aeg TI¢ TKM va éxouv ] >d_—_—
| |

BeppooTtarteg Toixou).

Emiong auté To ou- et l—_r,_!_“=— _
OTNUa €XEL XAUNAO KO- B
OTOG KAl EUKOAIQ oOTnv _Rin
Kataokeur. ‘Ouwg de vi- i

VETAL Kauia avavewon

Tou agpa. PuBuion g u- | —! p—
ypaoiag, oe Karolo Pad- - IO
MO, uropei va yivetal oto Elln
ouotnua  vepou, UEOW DEQPOaTATRC

Tpiodng Bavag mou Ba
dlabéTel N kGBe TKM yia |
va puBuifetar n Bepuo- I:r I

Kpaoia tng evepyou erit- ] i

@aveiag. Onwg eidaue LFI—
s

Kal otnv YuxpoueTpia, n
Bepuokpacia NG evep- I -

you erpaveiag eival au- .

M) TIou KaBopilel TNV TN i

Tou SHR, dnAadn T oXé- | i‘ =
on aicbntou kat Aavedavo-

vTOG popTiou. MKpr TIUA

Tou ouvteheam) SHR on- TxAmMa 9-1: H apxrj Aettovpyiag | &l o
Maivel peyaAn aguypav-

on Kal To avtibeTo.

——

TOU OUOTNUATOG UE TOTIKEG KAL-
UQTIOTIKEG HOVAOEG
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KiennaOho
VEpOU FCU

ZxAua 9-2: Aidraén tou ouvotnuarog ue ti¢ TKM

‘Onwg avantu&aue kal oto KePAAaLo 6, £€XOUE KEVTPLKY TIAPOXH KpUou
vePOU TIoU TpoPodoTel €va diktuo ard FCU, 1 kovoOAeg vepoU 1] KAOETEQ
vepou. Akbun uropei va €xoupe arneubeiag tpopodooia tTwv TKM pe Yu-
KTIKO peUCTO, omoTe €xouue To cuotnua VRV, 1o omoio evracoeTal ota
TIAE0V OUYXPOVa CUCTAHUATA KALLATIOMOU. AKOUN, avTi yia éva KeEVIPIKO Oi-
KTUO, UTOpel va £XOUNE QUTOVOUEG KALMATIOTIKEG LOVADEG 1) avTAieg Bep-
MOTNTAG.

2¢e OTL aPopd TNV avavewaon Tou agpa, Ba TPETMEL va TIoUUE OTL TIPOKEL-
TAL YA KALMATIONO TIOAU XaunAwv arattnoewy. H avavéwon propel va yi-
vETAL POVO [E TO Avolyua TwV Tapabupwy, 11 HEow eEaeplotnpwy. ‘OTav e-
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pappoleTal auto To cuoTtnua, Ba Tpénel va eEetdloupe Katda noco ta md
TIOU avaAoyouv o€ KABe ATOUO OTO XWPO €ival CUNPWVA UE TNV OXETIKY O-
dnyia ™¢ EOK' otnv oroia Ba avapepBoUue Kat TN CUVIAPENONG, OTOV
EPFASTHPIAKO OAHIO.

To poRAnua eivat 0Tt dev eival MAvtoTe duvATOV va EXOUUE AvaveEwon
ToUu aépa. [Na va PrmopecoulE va €XOUNE CUCTNUA AEPAYWYWV OE €Va XW-
po, Ba mpémel va dlaBETOUNE Kal €va UPog TOUAAXLIOTOV 3 PETPWY, YA va
un dnuoupyouvTal erkivouva peupata agpa. Emiong to diktuo Twv agpa-
YWYV, ouvnBwg analtei kat karowa Peudopodr|. ETOL, avaykaoTika Kata-
PEUYOUE TIOAAEG POPEG OTO CUOTNUA AUTO, WG Hovadikr Auon.

BeATiwon TG motdTNTAG TOU ECWTEPIKOU AEPQ, OTav deV €ival duvatn 1
avaveéwon Tou, UTOPOUE VA KAVOUUE e NAEKTPOOTATIKA QIATPA (Yla OKb-
VN Kat Karvo) Kat Ye GIATpa evepyou avBpaka (Yo OOUEG Kal Karvo). Té-
Tolou eidoug piATpa BAEMoupe oTo oxnua (9-3). Puoikd urntdpxouv oe TIOA-
AEG QKON LOPPEG Kal LEYEDN.

ZxAMa 9-3: MeyaAou ueyeB8oug nAeKTPOOTATIKO QIATOO Kal PIATPO evepyoU avBpaka.

HAekTpoOoTATIKA QIATPA Kal PIATpa evepyoU AvBpaka cuxva Torobe-
Touvtal péoa ot TKM, 18iwg oTIG HovAadeg TUMOU KovooAag. MNa peya-
AOUG OUWG XWPEOUG, OTIoU Ta UIKPA GiATpa Twv TKM dev Ba emnapkouoayv 1)
yua diktua pe FCU, urndpyxouv Kat aveEaptnTeg povadeg 1ou rpoopidovtal
QATTOKAEIOTIKA Yla TETOLOU TUTIOU PIATPA, OMWG auTd Tou PBAETIOUPE OTO
oxnua (9-4). Ta eiATpa auta £Xouv MOAU LEYAAN arodoon.

1 Odnyia EOK 89/654 kat vopog 16/1996: MNa KaBIOTIKY epyacia MPEMEL va avaAo-
youv 12 m3 x@Gpou ava Aatouo, ylia EAAPPLa CWUATIKA gpyacia 15 m3/atouo kat yia
Bapld owuatikh epyacia 18 md/atouo. Zta md MPoPAvVAS voouvTal Hovo Ta kada-
pa M3 avd Atouo TNG aiBoucag Kal 8sv CUMMEPIAAUBAVOVTAL XHPOL EKTOC TNG ai-
Bouoa Anwe SIAdPOUOL KAl Ol AOUMOi XMEOL. STOV UTIOAOYIONO TwV M3, To YEYIOTO
Uog Tou Xwpou Aaupavetat uExpt 3m
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H mapouocia Tomk®v povadwv KaBaplopou Tou agpa, eV PEPEL HOVO U-
okaBLoTa Tov €€agplopnd. AldTL, av Kal kabapiouv Tov agpa Kal BEATIw-
VOUV TIOAU Tnv TIOLOTNTA TNG aTHOoPAlpag TOU XWPOoU, dEV avTIKABLIoToUV
To oEuyovo mou katavoAwvetal. Etol o e€agploudg TETOIWV XWpwy Ba
xpeladetal kKat TaAL va yivetal aAAd kaTtd apaia diaotrpara (m.X. Je 1o a-
VOLYHA TV TIapabupwv).

Zxnua 9-4: Movadeg kabaplouou agpa xwpeou. AlaBETOUV UITOOOXEG YA NAEKTPO-
OTaTIKO PIATPO Kat yia PiATpo evepyou avBpaka (A) Movada opopng (B) Movada
oartédou

9-8. To rerpaowAnvio ovotnua pe TKM vepou

2TA CUOTAKATA UYNAGV analthoewy Urnopei va yivetatr kaAutepn puBuLon
TWV CUVONK®WV TOU XWPEOU UE TNV EPAPMOYT TOU TETPACWANVIOU CuoThua-
TOG. 2T0 TPOTO Kataokeung Twv FCU autou Tou CUCTANATOG avagpepbika-
pe otnv apdypago (8-5).

27O TETPACWARVLIO CUCTNUA, OTIG OKPAIEG KAAOKALPLVEG KALPIKEG OUVOT)-
Keg, AelToupyYEel HOVO TO YUKTIKO OTOLXEIO KAl OTIC AKPAIEG XEILEPLVES AEL-
Toupyei uévo to BepuavTikd oTolxeio. Katd tnv nepiodo auti n Asttoupyia
Oev €Xel TIOAU PeYAAN dlapopd arnd auTr| TIoU £XOUUE UE TO OIOWANVIO CU-
otnua. H dlapopd @aiveTal Kupiwg OTIG TIEPLODOUG TIOU deV YVWPILouE av
Ba pag xpetaletal YUén n BEpuavon. Ta duo otolxeia AauBavouv eVToAY
ard Tov dlo BeEPUOOTATN KAl AELTOUPYEL EKEIVO TO OTOLXEIO TO OTIOIO XPELA-
Cetal. ETol erutuyxavovtal ol araltouheveg ouvBnkeg dveong kata Tov
KaAutepo duvatd Tpoéro.

Me 10 TETPACWANVIO CUCTNUA KAL E TOV KATAAANAO QUTOUATIONO, UTTO-
pouv va yivouv TIOAAA akoun mou dev gival duvaTtdv va avartuyxbouv o
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autd To BRAio. AuTo Suwg Tou Ba TipETEL va AexBei eival 6TL kata kavova
armo@eUyYETAl N TAUTOXPOVN AelToupyia Kal Twv dUO OTOolXEiwV TI.X. aTo-
@PeUyeTaL N areubeiag AstToupyia Tou BEPUAVTIKOU GTOLXEIOU WG OTOLXEIOU
avabépuavong Tou agpa (kAtL rou Ba arattouoe kat HeyadAo KO6OToG O€ au-
TOMATIONOUG). Av O€ €va XWPOo Ol CUVBNKEQ eival TETOLEG TTOU dNULOUPYOUV
evaAlaooobpeveg avaykeg BEpuavong Kal YPugng, Ta CUCTAUATA QUTOPATL-
OloU TIOU epapuodovTal OTO TETPACWARVIO CUCTNUA €ival TETOLA WOTE va
AelToupyel MOTE TO PUKTIKO KAl TIOTE TO BEPUAVTIKO OTOLXEIO.

‘Eva dAAO TTIAEOVEKTNUA OTO TETPACWANVIO cUCTNUA gival OTL dnuloup-
youvTal dUo TeAeiwg aveEdpTnNTa KUKA®UATA CWAAVWVY vePOU ({eoTou aro
TOV A£BNTa KAl KpUou aro Tov YUKTN) Kal €TOL anoPeUyeTal TO VEPO TOU
OLIKTUOU BE€puavong va KUKAOPOpPEL 0TO KUKAwUA Tou Kpuou vepou. To Ce-
OTO vePO TIPOKAAEL pUTIAVON, KUPIWG AOYW TNG ArOBOANG TwV OAATWY TOU
aoBeoTiou KAl TNG €MIKABIONG TOUG E0WTEPIKA TwWV CWANVWY. Me 1O TETPA-
OWANVIO cUuoTNua aropelyeTal n pUMAvVON ToU euaicbntou oe arddoon
WUKTLIKOU oToLXeloU (TO KpUO vePO oXedOV Oev pumaivel).

Ta peyadAa PELOVEKTAUATA TOU TETPACWANVIOU CUCTHATOG gival OTL Ba
EXOUUE aVAYKN XWPOU SIEAEUONG YIA TECOEPIG OWANVEG Kal OTL TO KOOTOG
TOU OUOTNMATOG eival TIOAU uPnAd, Wiwg To KOOTOG TOU AUTOMATIOMOU TIOU
aratteital yia tn owotn agloroinon tou. AveEAPTNTOC AQUTOUATIOUOG UITO-
pei va anatteital va untdpxel akoun kat oe kabe FCU.

9-9. To KevTpIiK6 OUOTNUA HE ATTOOTOAR HOVO MPWTEUOVTOG Aépa

Eival To ouotnua KeviplkoU KAIMATIOMOU, OTO OTIOI0 O KAIMATIONEVOG Qé-
pPAGg TIAPAYETAL HAKPLA aTIO TOUG XWPoug, peoa otnv KKM kat otn ouvé-
X€la OLOXETEUETAL OTOUC KALUATICOPEVOUG XWPOUG HECW agpaywywv. To
ouoTnua auto eEaoc@alidel Tnv avavewaon kat Tov kabaplopd tou agpa. To
MELOVEKTNUA ToU eival OTL Mapouclalel TTIOAAEG OUOKOAIEG OTn puBuLon Kal
Ol BEPUOKPADIEG TWV XWPWV EAEYYOVTAL TIOAU SUCKOAQ.

211 KKM, eKkTOG arod tn B8€ppavon 1 tnv Yuén tou agpa yivovtal kat
AAAeg eme€epyaoieg, avaloya He TIG AVAYKEG TOU XWPOU, OTwg Uypavon
1 aguypavon, 0 KaBaplouog Tou agpa Pe PiAtpa KA. Ermiong yivetal kat n
avaveéwon Tou aépa, TIou onuaivel OTL €va PEPOG TOU AEPA TIOU TIPOEPXETAL
ard Tov XWwPo aroppirTeTal Kal avTikadiotatal ue PPECKO ATHOOPALPIKO
QA€pa, TIAOUCLO 0 0EUYHOVO Kal ATTAAAAYUEVO aTTO KATIOLEG OOUEG KATIL.
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Anym
< --—— OAKNG
rieong

Snueia AMng
g OTATIKNAG Tieong
. (MepLpePELOKA)

Alapopa Ap = Auvapikr rieon

OAWA mieon
ZxAua 9-5: SwAnvag pitot oe Toun

[Ma va Asttoupyhoel autd TO CUCTNUA, XPELAZETAL TIOAU KAAR pUBLLON.
Ta épyava 1ou XpnoLLOTIoloUE gival BACLKA TO AVEUOUETPO Yia TA OTOLA
ToU avagépaue oTInVv napaypago (4-2) kar o cwArvag pitot mou BAénoupe
OTo oxXnua (9-5). H pétpnon g TaxUtnTag HECA O AgPAYWYOUS UECW
Tou owArva pitot, av yivel cwoTd, ivat apketad a§lomotn, aAAd arattei
oTabeportoinon NG Porg Tou aépa. MNa va yivel autd anatteital va eiga-
OTe Tiepinou 8 dlapéTpoug pakpld ard To onueio rmou urtapxel SIakAAdwon,
dlaoTaupwaon, avellotpag KA. EEaipeon aroteAei 1o avodikd peupa aé-
pQa, OTIOU UTTOPOUKE Va TIEPLOPLOTOUUE OTIC 4 SlapeTpoug. Me AAAa Adyla
Oev gival EUKOAO VA HETPTIOOUUE OTTOUSTTIOTE TNV TIAPOXN TOU aépa.
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Zxnua 9-6: Awagpopa opyava UETpnong TaxutnTag agpa (A) owAnvag pitot (B) -
AEOKOMKOG OwANvVag UETPNONG TaXUTNTAG aspa O agPAaywyous (BeATiwon Tou
owAnva pitot) (I') HAekTpovikO opyavo €E€IdIKEUUEVO OTN UETPNON TNG TAXUTNTAG
TOoU agpa otnv ££000 TwV OToUIWV

O owAnveg pitot untpxouv ce dlapopa YnRKn, avaloya e TOV agpayw-
Y6 Tou BEAoUE va PeTPOOUNE. AV Kal 0 OwAfvag pitot mapapével To kKAa-
OlKO €PYOAEIO Yla TN METPNON TWV TAXUTATWY TOU A€PA OE agpaywyoug &-
XOUV eupavioTel Ta TeAeuTtaia Xpovia kat AAAa 6pyava yla tn JETpnon g
TaxutnTag Tou agpa. Eva arnd autda eival oL TNAEOKOTIKOL CWAAVEG LETPN-
ong Tou BAEMouuEe oTo oxAua (9-6), ue Toug OToiouG UMopoUE va PuUBui-
Coupe Kal TO UNKOG TOU gpyaAeiou.

[Rr 110
[A) (B}
Zxnua 9-7: Meétpnon ¢ TaxutnTag Tou aspaywyou [e ouyxpovo eEonAlouod (n a-
VW Om UETPNONG PalveTal va arExeEl QPKETA ario 1a TolXwuaTa, aAAd auto ouu-
Baivel enetdn unapxet n uOvVwon Tou agpaywyou)

O Ttpod1Og Mou yivetal n péTpnon Ue €va ocUuyxpovo epyaleio, gaivetal
07O oXNUa (9-7). 210 eV AOYW OXNUA, OTIWG PAETIOUE, €XEL XPNOLoTIoINBEl
TNAEOKOTIKOG OWANVAG.
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To mpdBANua SUwG TNG PUBUIONG TWV OTOUiwY, dev eival KaBdAou a-
TMAG. SUYKEKPLUEVA, €va AABoG OTnVv Mapoxh Tou vepou, TG TAEewg Tou
20%, ouvertayetal AdBog otnv arnddoon g KM katd 3-5%, evw éva Aa-
Bog ™G TéEewg Tou 10% eival ouclaoTikA Pndev. AAAG 1 arodldouUeEVN
BepudTnTa OE £va XWpPo, OTaV O KALMATIONOG YiVETAL UE TOV TIPOCAYOUEVO
agpa, didetal and T YVwOoTH Hag oxeon:

qs=C4 x Q x At (9-2)
‘Orou:
Q : O O0YKOG TOU amnatToUPEVOU KALLATIOUEVOU aépa o€ L/s.
dg : To alobnTo PopTio Tou Xwpou oe W.

C, : 2T0BePOG OUVTEAEOTNG, OL TIUEG TOU omoiou didovTtal OToV Tivaka
(3-22). Ztnv erugpavela g BaAacocag €xet v T 1,2 (agpag
standard).

At =t, - t, yia 6épuavon kat t, - t; yia Yugn, orou:

t, . H Beppokpacia tou kAlpatiopévou agpa mpoocaywyng oe °C. lNa
TIPOXELPOUG UTIOAOYIOUOUG UMopeite va AQuBAVETE yla TO XElLwva
45°C kal yla To kaAokaipt 16°C.

t, . H Beppokpacia tou KAatifopevou xwpou oe °C.

Ag doupe TL cupPaivel katd Tn AelToupyia Tou CUCTAUATOG TO KAAOKaipL.

Av Katd Tn AelToupyia TOU CUCTNMATOG TIECEL ATIOTONA N TIAPOXT) TOU a-
£€pa katd 20%, toTe, ONWG PAETIOUNE amnd Tn oxeon (9-2), Ba meoel Kal 1 a-
Todoom. Na va arnopUYOoUE TIEPITTAOKOUG UTIOAOYLIOMOUG, ag OEXTOUE OTL
TO (g €ival KaTa MPOCEYYLON OTaBePO, OonoTe arod N oxeon (9-2) MPoKU-
TTeL OTL:

Q x At = otaBepog aplBuog C (9-3)

Ormote Ba apyioel va avefaivel n Beppokpasia ToU XWPOU UEXPL va ETL-
TeuxBei veéo onueio wwopportiag. Av n apxikr mapoxn NTav Q, kat YeTa
ueiwon katd 20% eival Q,, Ba é€xoupe Q, = 0,8 x Q,. AvtioTolXa av eixaue
At,, autr) 8a yivel At,. Onote Baoel g (9-3) €xoupe:

C=Q,xAt; =Q,xAt, = Q, xAt; =0,8 x Q, x At, =
At, = 1,25 x At, (9-4)
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Ao Ta mapanavew gaivetal OTL pia peiwon TNg MapoxnS Tou agpa Kata
20%, emupépel pia av&non tou At katd 25%. ZTnv nMpayuaTikoétnTa N napa-
00X TIoU Kavaue OTL To PpopTio eival otabepd dev oVl EMAKPIBOG. Mé-
£OG TOU (POPTIOU, KAl CUYKEKPIUEVA AUTO TIOU OPEIAETAL OE BEPULKT aAywY!L-
MOTNTA, ermpedleTal and TNV EOWTEPLKY BepUOKpATia Kal Ta SUCUEVT Arto-
TeAéopaTa petplalovral KAnmwg. To TEAIKO armoTeEAEoUa Ba gival va Exouue
Mia peydAn avgnon g Beppokpaciag oto Xwpo, g Ta&ewg Tou 20-22%,
Tou eival MoAU onuavTikA. MevikA Propouue va deXxOMaoTe OTL KATA TIPOo-
ogyylon, 0on ival n noocooTlaia au&oueiwon NG MAPOXAHS TOU agpa TOON
Ba eival n au&opeiwon Tou At.

AvTioTtola, kata To Yelpwva Ba exoupe peiwon tou At katd 20-22%
OnAadn Ba néoel oNUAVTIKA N BEPUOKPATCIA TWV XWDPWV.

AA\G Ta TipoPAfuaTa dev TeAElwvouv e0w. H pubuion e to vepd eival
APKETA AKPIBAG KAl Ol YETPNOEIC apKETA aglomoTeq. AvTiBeTa n pubuion
ME TOV agpa eureplexel peyda opaipata. Emiong 8a npérnel va rouue 6Tl
Oev undpxel kapia duvatotnTa pubuiong Tou goptiou. 'l autd €va KTiplo,
HE TO armAd cUoTNUA AEpaYWYWV, Ba TPETEL va eival XWPLOPEVO e (WVEG
avaloya He ToV MPOCAVATOALIOUO TOU.

Acg urnoBeooupue OTL 1 BepPoKpPaAoia Tou Xwpou eival 27°C kal 0 agpag mpo-
odayetal pe 15°C. Katd tn puBuion Tou SIKTUOU TWV aspaywywy, Eywve Ad-
B0G pEXPL £25% OTNnV TIApOXN TOU AEPA TOU XWPOoU (eival lKpdTEPN TNG Q-
narroupevng). Na extiunBouv oL Beppokpacieg TIou Ba £XOUlE LECA OTOUG
KALLATIOUEVOUG XWPOUG.

Exoupe At = 27 - 15 = 12°C. To 25% x 12°C = 3°C. Apa oL BepuoKpa-
oleg TV KAATICONEVWV XWwpwV Ba £xouv dlakupavon +3°C, dnAadr| arod
24-30°C. H KAIATIOTIKY) £yYKATAOTAON Ba £XEL TIPOPAVDG ATIOTUXEL.

NMAPAAEITMA

9-10. To mp66Anua TnG NETPNONG TNG IMAPOXNG TOU Aspa

H €vdelgn Tou aveOUETPOU eV ETTAPKEL YIA va €XOULE Olyoupa ArOTEAE-
OMaTa YA TNV Tapoxr Twv OTOMIWY, EVW Ol UETPNOELG e TOV OwANva pitot
yvivovtal oe TOAAA onueia og pia KABeTN Toun Tou agpaywyou, ard Orou
MAipVoUlE TO HECO Opo0. ETOL TO OpAAUa propei va eival oAU onpavTiko
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KAl o€ TIOAAG TUAPATA Prtopei va utiepPaivel katd oAU akOun Kal 10 25%.
EvOelKTIKA avagpEpouue OTL Ol HETPNOELG TIAPOXNG TOU agpa Tou yivovtal
oc eldIKA epyacTrnpa Orou eAEYXOVTal Ol arodO0ELG KALMATIOTIKDV UNXa-
VNUATwy, map’ 6Aov OTL XPnoldoriolouvTtal eEEALYUEVA CUCTHUATA KAl CU-
OKEUEG WETPNONG, EUTIEPLEXOUV KAl AUTEG ONMAvVTIKA AdBn. OL ueTPRoElg
NG TAPOXNG Tou aépa PeTa&U dUo coBapwv epyaotnpinwv propei va dla-
PEPOUV onNuavTIKa (m.X. dlapopeg NG Ta&ewg Tou 8-10% 1 UEPLIKEG POPEG
AKOWUN TEPLOCOTEPO). M6CO PAAAOV Ba propoUcaue va EUTIOTEUTOUE TIG
METPNOELG TIOU YivovTal e €va arnAO AVEUOUETPO 1) TO TIOAU [E €va OWAT-
va pitot (rou €xel duwg TTOAU KAAUTEPN akpiBela and To aveuouETPO).
2XETIKA KOAEG LETPAOELG UITOPOUV va AngBouv pévo pe cwAnva pitot a-
Mo EUMELPO TEXVIKO KAl apoU akoAoubnBouv auoTnpeég odnyieg wg mpog
Tov aplBud kal Ta onueia HETPNONG. TETOOU €id0Ug OUWG XpovoRopa [eé-
Tpnon a&iCel iowg ToV KOTIO va KAVOUWE PMOVO YL TNV KEVTPIKA TIApoXr TNG
KKM (oToV KeVTPLIKO agpaywyo Kal LEPIKA HETPA HAKPLA aTo TO Onueio TG
€EO00U Yla va €xel oTabeporiondei n por) Tou agpa) 1 To TIOAU YIA TOUG Ke-
VTPIKOUG KAGOOUG Tou dIKTUOU. Emiong undpyxouv onueia rou dev Umopou-
LE VA TA UETPrIOOUME OUTE Ue CWANva pitot (M.X. HeTA amd KAUTUAEG). Ot
TIPOUTIOBECELG YIa va TIAPOUE A&LOTILOTN HETPNON e TO OwARva pitot ivat:

e Na AngBouv Touldxlotov 25 onueia HETPNONG. Z€ UIKPOUG aspayw-
Youg, SIAUETPOU [IKPOTEPNG ard 450 mm, uropouv va AngBouv Atyo-
Tepa onueia, 6xtL 6uwg Atyotepa arto 9.

e H taxumnTa Tou agpa va eival Touhdyxlotov 7,5 m/s, mpdayua 1ou Katd
Kavéva LoXUEL YIa TOUG KEVTPLIKOUG agpaywyouq.

e OL armooTtdoelg Twv onpeiwv PETPNONG HETAEU TOUG va unv eival pe-
YaAutepeg ard 200 mm. e agpaywyous SIaPETPOU UIKPOTEPNGS artd
450 mm, uropei va eivat To oAU pexpt 150 mm.

e AMO TA TOLXWMATA TOU agpaywyou, Ta ev AOYw onueia, Ba mpemel va
areyouv Tepinou kata to 1/3 ng wg dvw amnootaong. MNapadeiypata
paivovtatr oto oxfua (9-8). NoAloi texvikoi Aappavouv 1o 1/2 Tng a-
noéoTaong, ornoTe 0 AgpPaAYWYOq XwpileTtal og ioa TteTpaywvakia. lMa-
VIWG, UTIAPXEL aBeRalOTNTA OXETIKA Ue TNV B€on TIou Ba TPETEL va Je-
TPNBei 1 TaXUTNTA KOVTA 0TA OPLa, Yia va dWOEL AVTIMTPOCWTIEUTIKO a-
noTéAeopa. '’ auTtd oL agpaywyoi Ye HeYAAeg OlAOTACELG, TIOU £XOUV
OTO OUVOAO TWV TETPAYWVWYV, AlydTepa TeTpaywva (%) va Epyxovrtal
o€ eTAPN UE TA TOLXWHATA, divouv o a&lOTIoTA aroTEAECUATA.
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o Na améxoupe TouhaxlotTov 8 dlapETpoug arod TNy TeAeutaia dlatdpa-
&N TNG PONG Tou aépa (KAUTUAN KATL) yla avodiko peupa. Mropouue
Va TEPLOPLOTOUNE OE 4 BLAPETPOUG.
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Zxnua 9-8: Mapadeiyuara kabopiouou onueiwv UETPNONG UE CwAnva pitot

Mia TouAdxloTOV TETOLA HETPENON BA XPELQOTEL OMWOONTIOTE VA KAVOU-
ME OTOV KEVIPLIKO agpaywyo, yla va Bpoupe tnv napoxn agpa tng KKM kat
av xpelagetatl, va augNooule 1 va PUELWOOUUE TIG OTPOPEG TOU AVEWUIOTH-
A, WOTE TOUAAXLOTOV VA €XOULE TN OWOTN TApoXr Tou agpa. Av n rapo-
X TOU Q€pa TIPOKUYEL LEYAAUTEPN Kal TO OIKTUO (PaiveTal va AELTOUPYEL
IKAVOTIOINTIKA, Ba Tipénel va e€eTaocoupe Katd ooo Kal n KKM €xel t du-
vatodTNTa va deXTEl TN HEYAAUTEPN TAXUTNTA AEPQ, TL.X. AV N TaXUTNTa aé-
pa ota QiATea ival anodektn. H HEAETN TOU SIKTUOU TWV AEPAYWYWV TIPE-
TeL va €xel Kavel Tnv PORAeYN yia va urtdpxel kKAtdAANAn B€on yla tn pé-
TENON, TIOU VA eKTANP®VEL OAEG TIG ATTALTOUNEVEG TIPOUTIOBECELS YA va
AN@Bei wa a&loroTn PETPNnon.
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(A) + = peTpnbévta onpueia (B) Evdelgn pétpnong
+ = Onueio uro PETpnon Kat Tueavng andékAlong
X = Onpeia rou arouévouv
yla va petpnBouv.

Zxnua 9-9: Stoixeia u€tpnong arod v 08ovn evog ouyxpovou opydvou (A) Ta on-
ueia pétpnong (B) amoteAéouara ano Tiq LETPNOEIG Ue To mBavo opaAua

Eva ocuyxpovo mpoypaupatifouevo 6pyavo HETPNONG oiyoupa MAG
BonBael meploodTEPO. H 080VN €vOg TETOLOU OpYAVoU, OTIWG PaiveTal Kal
oTo oxnua (9-9), urnopei va pag divel kAl OTOLXEIQ OXETIKA YE TN METPNON
Kat To TiBavo opdaApa. MNMapd 10 ouyxpovo Tou €EOTAIOUOU, 1 SUCKOAIQ
oTnVv akpifela Tng PETPNONG TNG TIAPOXNG aépa eival oxedov n idla, 1Biwg
OTIC MIKPEG TaXUTNTEG TOU agpal.

[Ma 6Aoug Toug maparnavw AOyoug, To anAd cUCTNUA KALLATIOMOU Ue
Olavour TIPWTEUOVTA AEPA, O€ €va TIEPITTAOKO KTIPLO HE EKTETAUEVO OIKTUO
AspaAYWYWV oXedOV TIOTE dev Xpnoloroleital. AvTiBeTa, Uropei va 10 ou-
VAVTHOOUUE va AEITOUPYEL Ye emiTuXia oe HeYAAOUG XWPOUG Kal aiBouceq
N 0 BlOUNXavieg KATL., Orou TPOKELTAL YIO Eva PEYAAO evIAIO XWPO OTOV
oroio TEAIKA kaTaAnyel 6Aog o agpag. Katd ouvenela tTa opAaAuaTa Kata-
VOURG TNG TIAPOXNG HEOW TWV OTOUIwV eAaxlota ernpedlouv v OAn Ka-
Tdotaon.

MoAAoi unxavikoi dokipacav va £papuoéoouv TO oUCTNUA HE TIAPOXT
MOVO TIPWTEUOVTOG a€pa Kal og TepinmAoka diktuaq, T.X. o€ Karolo Eevodo-
XEi0, KAVOVTAG UTIOAOYLOWOUG 0aV KAl auToug Tou eidape oTo KePAAalo 4.
AANG TO QrOTEAECUA NTAV, OTIC TIEPIOCOTEPEG TIEPUMTWOELS dEV NTAV KAl
1600 IKavoToNTIKO. H guon epapudlel Toug SIKoug NG aucTnEoug Kal To-
AU riepinmAokoug Kavoveg. H peAETN dev eival apd pia apxIKh TPOoEyYYLoT.
‘Eva diKTuo, Yla va AEITOUPYAOEL CWOTA, TIPETEL va pubuioTel. Kal pubuion
akplBeiag oe €va OikTuo agpaywywyv Oev yiveTal.
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Ta nmaparavew mpoBAnuata, aviiuetwridovtal pe dAAa CUCTAUATA KAL-
MATIOMOU KAl OUYKEKPIUEVA auTd Ta TPOoPAruaTa dev UTIAPXOUV OTO OU-
OTNUA UE TIPOKALLATIONEVO AEPA KAl OTA CUCTHUATA HETABANTNAC TIAPOXNSG
6ykou agpa (VAV) 1ou Ba doupe oTn cuveéxela.

9-11. To ouoTnua pe MPOKAIUATIONEVO AEPA KAl TOMIKEG HOVADEG

270 oUuoTnua autd yivetal ouvduaopog Twv dUO TWV TIPONYOUUEVWY CU-
omnuatwyv. Me autd tov TPOTOo, cuvouAlovTal TA TIAEOVEKTHUATA KAl TiE-
plopiCovtal oe peyalo Babud ta pelovektrhuata touq. Eival moAu diadedo-
MEVO emeldn eival TTOAU €UKOAO va eMITUXEL OTN AELTOUPYIA TOU Kal autdg
TIOU TO £PAPUOlEL €Xel EAAXIOTEG TIIBAVOTNTEG VA YNV TA KATAPEPEL VA KA-
Taokeudoel €va owoTo KAl AEITOUPYLKA Aoyo cUuoTnua.

H Baowkh apxn TG AElToupyiag Tou CUCTNUATOG PaiveTal OTO OXHua
(9-10). Yndpxet kat maAL n KKM, orou napdyetal o mpwTelwv agpag Kal o
oToiog l0AYETAL OTO XWPO HECW £VOG OIKTUOU AEPAYWYWDV. ZUYXPOVWG &-
XOUME KAl TTApaywyn TPwTEUOVTOC aEpa arod TIG TOTIUKEG KALUATIOTIKEG UO-
vadeq. AnAadr o MPWTEUWV A€PAG TIOU KALLATICEL TOV XWPO TIPOEPXETAL A-
1O OUO OLAPOPETIKEG TINYEG.
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ZxAua 9-10: H apxn Aettoupyiag Tou CUCTHATOG UE TIDOKAILATIOUEVO agpa
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O pooayouevog aEPAG HECW TWV AEPAYWYWV OKOTIO £XEL KUPIwG va a-
VAVEWDOEL TOV A€PA TOU XWPOU, aAAG OXL va Tov Beppdavel i va tov PUEel
ard Povog Ttou. MNa va un dnuioupynBouv mpdobeTa BepUIKA 1) PYUKTIKA
POopPTIa OTO XWPEO, TOV KAlUATICOUUE TIPLV va TOV OTEIAOUPE. ZUVNBWGS 0 aé-
pag mpooayetal pe Bepuokpacia rou dagpepel eAdxlotoug °C ard tn Bep-
MOKPAOoia TOUu XWPOouU Kal ovopdaleTal TIPOKAIMATIONEVOG. YTIAPXEL OUWG N
OuvatoTNTA 0 AEPAG VA ATTOOTEAAETAL APKETA KPUOG 1) apKeTa {e0TOG, a-
VOAOYWGS TWV KALPIKOV CUVONKMOV.

’ =t
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ZxAua 9-11: To tunua mapdaxkauyng (by-pass) tng KKM

Ma v mapaywyn Kat tn pUBUIoN TG BEPUOKPACIAg TOU TIPOKALUATL-
oupévou agpa, n KKM eivar epodiaopévn pe 10 TURUa mapakaudng (by-
pass), Tou Qaivetal oto oxnua (9-11). Tn Aettoupyia Tou TUAUATOG TAPA-
kauyng TNV eidaue Kupinwg otnv mapaypado (2-13). Me tnv Kat@AAnAn
puBuon NG B€0ong TwV TAUnep, pubuileTal kal n Bepuokpacia Tou agpa. H
€PYQOia aQUTH UIopel va yiveTal Kal e ToV KATAAANAO auTOUATIONO.

Eival AdBog va napaAeineTtal 1o TuApa apdkapyng arndé v KKM. Mia
KKM mnapaywyng MPoKALLATIOUEVOU agpa, TIOU OTEAVEL OTO XWPO TOV agpa
TIOAU KPUO TO KOAOKAIPL KAl TO XEIHWVa TIOAU {e0TO, UTopel va dnuioupyn-
oel TPORBAAUATA OTAV Ol AVAYKEG TOU XWwpou o YUEN 1 BEpuavon eival pi-
Kp€Q. ToTte n TKM Ba ndpel evtoAn amnod 1o BepUo0TATN va OTAPATAHCEL, OA-
Ad n Xwpog Ba eEakoAoubnoel va Yuxetal 1) va Bepuaivetal arod 10 SIKTUO
TWV AEPAYWYWV.
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HimTuo
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HFOAA WEDOIL FCU

ZxAua 9-12: Eva cuotnua ue arooToAn npokAuatiougvou agpa Kat e TKM

To oUoTNUA PE TOV TIPOKALUATIOUEVO AEPA UTTOPEL VA EAEYXEL TTIOAU Ka-
AG Kat TNV uypacia Tou agpa Tou xwpou. Na nmapadelyua, oto oxnua (9-
12) BAEMoupe pia OlaTagn EAEYXOU TNG UYPAOCIOG TOU TIPOKALLATIOUEVOU a-
¢pa. Na 1N Asttoupyia KATA TO XEWOVA UTIAPXEL O YVWOTOG LA UYPAVTH-
pag. MNa 1o KaAokaipt uttapxel €vag aguypavtneag mou anoteAeital and
OUo oTolxeia To éva amod Ta oroia eival eEATUIOTNG KAl TO AAAO CUMTU-
KvwTnhQ. Kal ta duo otolxeia Aettoupyouv [e Tov 0o YUktn. O agpag, mou
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€XEL NON nepdoel ard To TUAUA TIAPAKaUYNG, YUXETAL OTO TIPWTO OTOLXEIO
Katl armoBAAAEL TNV uypacia Tou, evw oTo deUTEPO avaBepuaiveTal Kat Tou
mpoodideTal aAL n apalpebeioa BeppdTNTa. O AEPAg CUVEXICEL VA KATEU-
BuveTal TPOg TO XWPO, Pe TNV dla oxedodv Bepuokpaoia, AAAG UE TIOAU
MELWWMEVN TN OXETIKY uypaocia Tou. To cuoTNUa auTo Propei va torobetei-
Tal Kal péoa oe agpaywyo (avti otnv KKM).

Yypavtipag
(yla 10 xepwva) ZUMMUKVWTAG E&atuiotg
)N [
L_J }»-\ LJ
0\
N ) )
= *\] ®iATpo agpa
N
f\ /,
<:] ot - <]
NI
N
N
/\ Y- o LW
1 M-S M
3| [
4
AY VY I ZxAua 9-13: [lapdadeiyua
oUCTHATOG EAEYXOU TNG
WukTiko uypaoiag Tou rmpokAuati-
OUYKPOTNUA < .
ouEVoU agpa
Az panyayol

ZxAua 9-14: AAAn didraén ouotnuartog nmpokAuatiougvou agpa -TKM
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To KOO OTOLKEID PETAEU TOU TIPWTEUOVTOG AEPA KAL TOU TIPOKALUATIOUE-
VOU aépaq, eival OTL Kal oTI¢ OUO TIEPIMTWOELG O AEPAQ TIPOCAYETAL UECW AE-
paywywv. H dlapopad eival 6Tt 0 mpwtelwv aépag avarapBdavel pévog tou
TO POPTIO KALATIOMOU TOU XWEOU, EVW O TIPOKALUATIONEVOG avaAauBAavel pi-
KPO OVO PEPOG (M kal KaBOAou) Kat To uttdAoLro 1o avaAiaupBavouv ot TKM.

270 oUOTNUA HUE TIPOKALUATIOUEVO agpa, Xpelaletal kat maAl puBuion
TWV OIKTUO TWV AEPAYWYWY, YA VA ATTIOOTEAAEL TN OWOTH rMocdTNTA aépa
OTOUG XWPOoUG. AAAG Ta AdBn Tng puBUIong TIou avapEpape, 6cov apopd
TNV TIOCOTNTA TOU TIPOCAYOUEVOU Aépa yia eEAEPLOUO, UTTOPOUV Va Yivouv
arodektd. O agpag mou anatreital yia e€agplond, onwg €idaue Kat 0To Ke-
@AAAL0 UTIOAOYLOUOU TWV WUKTIKWV KAl BEPUIKWV POPTiwV, €XeEl HEYAAQ
neplBwpla dlakuuavong.

9-12. To ouornua VAV

2TIG OUYXPOVEG EYKATAOTACELS KALLMATIONOU, epapuolovTal EIOIKEG TEXVL-
KEG KAl OUCTAUATA QUTOMATIOMOU Yla Tn pubuion tng BepuoKpaciag Tou
KaBe xwpou. H plhocopia Toug eival yevikd MOAU amAf: Ye Eva BepuooTa-
N pubuifoupe tTn BEoN evog TAUMEP TPV ard To oToéuo. EToL, Xwpic va
pag evolapépel va paboupe iéoa akpBwg sival Ta L/s Tou aépa 1ou aro-
OTEAAETAL OTO XWPO, Ba €XOULE AKPIBWG TNV TIOOOTNTA AEPA TIOU XPELale-
TAl Yla va ToV KALYATioEL.

2NV napandvw mepintwon apxiCouue va €Xoupe pia HeTaBANnTr ood-
TNTA A€PA OTO XWPO Kal UAGUE TIAEOV YA TA CUCTAMATA TIoU gival dlebvng
yvwota pe In ovopacia VAV (Variable Air Volume). Auta BaciCovtal ota
KATAAANAQ OTOWUIA a€pa Kal o€ TAUrep Ta oroia pubuifovtal pe Tov KaTtdaA-
ANAO autouaTIONO.

ZxAua 9-15: Mia didraén otouiou agpa oe ouotnua VAV
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Eva tétolo e€eAtypévo cuotnua otopiou BAEMoupe oto oxnua (9-15).
To OTOMUIO AUTO €XEL EVOWUATWUEVO €vVaV ELOIKO UNXAVIOUO, OTIWG BAETIOU-
pe oto oxnua (9-16), uEow Tou oToiou yivetal 1 puBLION TOU agpa.

ZxAua 9-16: To Baoiko e&dptnua Tou orouiou (9-15) rou pubuilet
TNV rapoxrn Tou agpa.

Eva dapopetikd cuotnua BAEMoupe oTo oxnua (9-17). To xapaktnpl-
OTIKO AQUTOU TOU CUOTAHPATOG €ival OTL SIABETEL EVOWUATWUEVO OTOLXEID
KAl QUOIKA QIATPO agpa (OTa oTolXEIQ TIPETEL TAVTA VA TIPOTACOETAL PiA-
TPO agpa). To oTOUIO auTd cuvdEeTal areubeiag ue Toug agpaywyous Ka-
TA TOV TPOTIO TIOU paiveTAL OTO OXAMA.

-

ZxAua 9-17: AAA0G TUMOG oUOTNUATOG EAEYXOU TNG MAPOXNG TOU agpa

AVGRUBADIDODED
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‘Evag dAAog turog otopuiou cuothuatog VAV, KatdAANnAog yla tnv To-
noBETnon og MAGKa Peudopopng, paivetal oto oxAua (9-18). Alabétel erti-
ONG EVOWUATWUEVO OTOLXEIO VIO TOV KAAUTEPO EAEYXO TWV CUVBNKWV TOU
agpa.

2710 oxNMa (9-19) BAemoupe dUo eEapTAATA TIOU TIOAU CuXva cuvdua-
Covtal ota cuothuata VAV. To mpwTo eival éva Taumep mou pubpuilel tnv
TIapoX1 Tou agpa kat To AAAo eival £vag e18IKOG TUTIOG oToUiou aépa 1ou
ovopagetal dtackopriotng (diffuser).

‘Onwg oupBaivel kat pe Ta cuotuata VRV mou eidape oto kepaAiawo 6,
€10l kal pe ta VAV, 0 kKdBe KaTaokeuaoTng €xel To OO Tou cuoTnua. Na
va PEAETNOEL KATIOLOG KAl VA KATAoKeudoel éva cuotnua VAV Ba mpérel
va €pBeL TIPWTA OE EMAYPT| UE TOV CUYKEKPIUMEVO KATaokeuaoTr|. H dlapopd
gival OTL n PEAETN evog cuoThpaTog VRV gival oAU eUKOAN, eV eVOG OU-
omuartog VAV eival moAU dUOKOAN kat propei va ekrovnBei pévo amnod é-
MIELPO UNXAVIKO OE€ CUCTIATA KALLATIOMOU.

ZxAua 9-18: >1outo Yyeudopopng
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fuaowapmatic
(Diffuser)
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OepuooTATNg 2160 VAV Awcbntnplo
XWpou Tapoxng agpa

ZxAua 9-20: Zynuatikn didraén evog ouotnuatog autouatiouou VAV
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Ta ouotApata VAV mpénel erunAéov va dlabEeTouv Kat To KATAAANAo ou-
OTNUA QUTOUATIOMOU Kat eAéyxou. Eva TéTolo paiveTal 0To oxnua (9-20).

ZxAua 9-21: 2Uotnua pubuiong tng rnapoxns Tou agpa e Taurep

EKTOG amod tn pubuLon Twv OToUiwVY, 0 EAEYX0G TNG PONG TOU agpa Yive-
TAl KAl JE TAUTEP, TA OoTtoia Uropel va TpoPodoTouV £va 1) Kal MEPLocOTE-
pa oTopla. OUOIKA UTTAPXEL TO KEVIPLKO cUoTNa eAéyyou. Tn ¢plhocopia
™G PUBULONG HECW TV TAUMeP TN PBAEMOUNE KAl OTO oxNua (9-21). Evag
ard Toug TTOAAOUG TUTOUG TwV TAUTEP £ival AQUTOG TIOU PaiveTal OTO OXN)-
pa (9-22).
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ZxAua 9-22: Taurep pubuUIONG TNG MAPOXNG TOU agpa.

‘Eva aAAo ocuotnua VAV pe puBuion tng mapoxng Tou agpa PEow Td-
priep eival auto mou BAEmoupe oto oxnua (9-22). MNpodkeltal yia éva pikpo
ouoTnua, aAAd n dopr Tou o€ dlageEpeL arod AUTV eVOg UEYAAOU CUCTNUA-
TOG.

ZxAua 9-23: Juotnua VAV
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Ta npayuata 6uwg ota cuothuata VAV dev gival T1éco anAd 6co miba-
vov, €K TIPWTNG OYewg, vopiCoupe. Ymapxouv, ONMwG Kal O0To ouoTnua
VRV, npofAnuata yia va ermAuBouv. Movo mou oto cuotnua VRV, to pévo
0oBapo6 PoRANua sival ot ueTaBaiAopeveg avaykeg Tou goptiou. Edw €-
XOUME va KAVOUNE Kal [E TIG avAykeg o€ TIoooTNTA aépa yla Tov e€aepl-
OMO TWV XWpwV. Mepika and Ta npopAnuata eivat:

o Av KArolog XWPog dev MApoUcLalel PpopTio, TO OTOWIO Tou Ba KAeioEeL.
Ti yivetal t161e Ye TOV £EQEPIONO TOU XWPOU;

e '‘OTav n napoxn Tou agpa sival petaBaiAouevn, G Ba avtanokpive-
TAL O AVENLOTAPAG TIOU AELTOUPYEL UE OTABEPEG OTPOYEG;

o [Mwg Ba ertUxoUuE va €Xoupue GAAN PUBULON YIA TO XEWWVA Kat AAAN
yla 10 KaAokaip;

Ta mpoAHuata autd €Xouv QUOLKA eTIIAUBE], aAAG pE SLAPOPETIKOUG

Tporoug and Tov KABe Kataokeuaotr. lN.x. oTo oxAua (9-24) BAénoupe
TOV TPOTIO TIOU AVTILETWITCEL £VAG KATAOKEUAOTNG, TO TIPOPRANUA TNG AEL-
ToupYiag Tou aveuloTpa o€ €va NUIKEVTPIKO cuotnua VAV. O agpag mou
eEepxetal aro v HKM, katd €va UEpog kateubBuveTal 0TA CTOMLA KAl Ka-
TA €va AAANO PEPOG, OO0G TIEPLOOEUEL, LEOW EVOQG TAUTEP by-pass, eTIOTPE-
@EL THoW OTNV el0aywyn g povadag. ETol o avepwotpag tng HKM Aet-
Toupyel oe oTabBepég oTpoPéG. O aépag mMou KateuBuveTal OTa OTOMLA
(TIou ev TIPOKEIEVW, OTO OXNUA €ival OIAOKOPTIOTEG AEPA), EAEYXETAL WG
TIPOG TOV TPOTIO KATAVOUNG TOU PEOW TWV TAUTEP, TIOU pubuifouv Tnv ma-
pPOXN Tou agpa aveEAPTNUA OTO KABE OTOLO.
To dikTUO TWV agpaywywv evog cuothuatog VAV, cuvnbwg xpeldletal Kal
auTo eELlOOPPOTINGT YA va AelToupyHoel cwoTd. Xwpig eElooppdrmnon Uro-
pei X, va oupBei To TeAeuTaio oTOULO EVOG KAAOOU va unv arodidel, OLOTL
Oev PBAvel ApKETOG AEPAG Yla va Tov OTEIAEL OTO Xwpo. H eElooppomnon
TWV Agpaywywv Ouwg oto cuotnua VAV dev napouctdlel dlaitepa mpo-
BANuata. To diKTUO apkei va eival kAtd TPOCEYYLON €ELCOPPOTINUEVO, €-
neldn) n TeEAKA puBuLon NG MocdHTNTAG TOU AEPA YiveTal YEOW TWV OTO-
Miwv VAV. Mropei akdun n €€looppornon va yiveTtal ue TNV KATAAANAnN k-
névnon ™G HEAETNG, WOTE TO SIKTUO [E TO TIOU Ba KATAOKEUAOTEL KAl Te-
Bei og Aeltoupyia va eival oe IkavoroinTikd Babuod eElooppormnuévo.

KataAnyovtag Ba mpérel va moupe OTL Ta cuothpata VAV eival mapa
TIOAAQ KAl TO KABE €va €XEL TIQ LOLAITEPOTNTEG TOU. EdW KAvAE Mia YEVIKT
avagpopd e oKOTIO TNV evNUEPWON TIAVW G’ AuTo TO TEPACTLIO AVTIKE(UEVO.
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Mepattépw avarrtugn, oxL poévo dev €xel vonua, aAla Eepeuyel kat ard
TOUG OTOXOUG Hag. To Bactkd eival va €xouue avtiAngdei 1L eival Ta ou-
omuata VAV Kal wg autd, rmap’ 6Aov OTL AelToupyouv HoOVO e TIPWTEUO-
VTa a€pa, KAWaTiCouv IKavortonNTIKA OAOUG TOUG XWPOUG, OCO TIEPITTAOKO
KAl av gival To SiKTUO TWV aEPAYWYWV.
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ZxAua 9-24: EAcyxoq TnG napoxng Tou aEpa e aveuloTHpa oTabepwy oTPOPOV.
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MEPIAHWH - ANAKE®AAAIQZH

o H KukAogopia Tou agpa o’ évav KALMATILOPEVO XDPO dlakpiveTal oe

QPUOLKN Kal e€avaykaouevn. H Quaolkh ogpeiletal otnv 1016TNTA TOU
BepuoU agpa va avepaivel Pog Ta EMAVW KAl TOU KPUOU va katefai-
VEL TIPOG TA KATW.

2TOV KALLATIONS dnpoupyouvTal TIOAAEG TIAPEVEPYELEG ATIO TN PUOCL-
K KUKAOQOpPIa TOU a€pa, ol ortoieg, orolodnmoTte cUOTNUA KALLATL-
OMoU Kal av epappocouue Ba mpérnel va emmAubouv. lMdpa moAAd
TIPORAALATA KALLMATIOUOU O £va XWPO oPeiAovTal OTn PUOLKA KUKAO-
(opia Tou agpa.
O KAMATIONOG EVOG XWPOU ETUTUYXAVETAL UE Wia epyalduevn uala a-
€pa Tou ovopaleTal TMPWTEUWV a€PAC Kal Ol CUVOAKEG Tou eival dla-
(POPETIKEG ArTd TIG CUVOARKEG TOU XWPOU.
Ta CUCTAUATA KEVTPLIKOU KALLATIOMOU gival TECOAPWV E0WV:

(a) Me TKM to oroio propei va gival

(a1) To kKAaowkd cuotnua TKM vepou
(a2) éva ouyxpovo cuoTtnua KAlatiopou VRV

(B) pe MpwTEUOVTA AgPa Kal OTOWIA oTABEPNG pUBULONG

(Y) ne mpokAlpaTiopévo agpa kat TKM

(8) pe puetaBAnTr) moodTNTA agpa (VAV).
To ovuotnua pe TKM epapudletal kel TIou dev €Xoule ooBapég ava-
YKEG O€ VWTIO agpa 1) TIou OevV €XOUNE ApKETO UYPog yia OIKTUo aegpa-
Ywymv. O KaBaplopog Tou agpa ToU XWPOU UItopel va yiveTal Je nAe-
KTPOOTATIKA PIATPA KAl Ue PIATPA evepyoU AvBpaKa, TIou TOTIoBEeTOU-
vTal eite arneubeiag peéoa otic TKM eite oe aveEGpmnteg HovAadeg
PIATPWV. Agv UTTOKABLOTOUV OPWGS TAHPWG Tov eEaeploud eneldr) dev
AvaveE®VETAL TO 0EUYOVO TWV KALLATICOPEVWV XWPWV.

To Keviplkd oUCTNUA UE TIPWTEUOVTA AEPA KAl UE OTABEPY) puBuLoN
TwV oToMiwv TIapouctalel coBapd TIPORANUA OTN CWOTY PUBULON TWV
TIAPOXWV TOU a€PA Kal TwV HETARAAAOUEVWY avayYKWV BEpuavong 1
YUENG o¢ KABE XWwpo. XpnoldoroleiTal Ye emmtuxia uovo oe eyaioug
Xwpoug. AdBog oTnV TIaPOoXr TOU Agpa CUVETIAYETAL EYAAT QTIOKAL-
On OTNV TEAIKA BEPPOKPACIA TWV XWPWV.
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o H mapoyxn tou agpa petplétal oAU dUCKoAA Kal To AdBog propei va
eilval oAU onuavTiko.

e IKQVOTIOINTIKA PMETPNON TNG TIAPOXNAG TOU aépa, UMopEel va AngBei uo-
VO EPYACTNPLAKA (6TaV autd sival duvatov) 1 emi TOTIOU e CWARvVA
pitot, apou An®Bouv TIOAAA onueia LETPNONG KATA CUYKEKPIUEVEG Q-
nootdoelg. H taxutnta aépa, ya va esivalr aglomotn pétpnon, a
TPETEL Va eival TouAdXLoTov 7,5 m/s KAl va UtiapxeL APKETN anooTta-
on and To TeAeUTAiO onueio dlaTtapaxnq Tng pong (8 dauetpol 1 yia
avodikd peupa agpa 4 dapetpol). Oco peyaAutepng OlaToung eival
0 agPAYWYoOg, TOoO 1o a&loTioTn Ba TpeTel va Bewpeital n pétpnon.

e To cUOTNUA UE TIPOKALATIONEVO agpa Kal pe TKM Auvel dplota 6Aa
Ta MPOBAHUATA TWV TIPONYOUUEVWY U0 cuoTnuaTtwy. Asttoupyei a-
Yovya Kal eival eUKoAo va erituxel. To uévo tou TpoRANuUa eivat 6TL o
XWPOG eriBapuveTal pe dUO CUCTAUATA KALATIONOU (TO éva Pe Ow-
ANVaoeLg Kal To AAAO agpaywyouq) avti yua éva.

e To ocuomnua VAV alornolei MANpwg TO OIKTUO TWV AEPAYWYWV TIOU
Ba KaTaokeuaoTel Xwpig va urapxel avaykn evog deutepou SIKTUOU
artd TKM. Xpnouuotolel edIkA OTOWUIA KAl TAUTEP YA TN pUBULoN NG
TapoXNQ Kat xpelaletal eEEALYUEVNG TEXVOAOYIOG QUTOUATIOUOS.

o O Kd@Be KATAOKEUAOTNG £€XEL TO OIKO Tou cuotnua VAV. Na va peAe-
Bel éva ocuotnua VAV mpénel nmpwta va Angbel arnodeaon yla to
Tolog Ba gival o PounBeuTHG Tou EEOTIALOMOU.

e AKOUN Kal 0To cuotnua VAV undpxouv dlagopa mpoBAnuata, onweg
TO B€PA TNG Avavewong ToU agpa OTav KAeioel To €l0IKO OTOMLO, Ab-
YW arnouciag goptiou KAM. Ta mpoAnuaTa Twv cuoctnuatwv VAV a-
VTILETWITICOVTAL E DLAPOPETIKO TPOTIO artd TOV KABE KATAOKEUAOTH).

e To ouotnua VAV egival 6Tl KOAUTEPO UTIAPXEL OTNEPA YA LOVTEPVO
KAl QELOTILOTO KALLATIONO XWPWV.



@

ErKATASTASEIS KAIMATIZMOY I

9) EPQTHZEIS

10.

11.

Moloi eival oL TpoOTIOL e TOUg oTtoioug KAwaTiCeTal 0 aépag evog
XWPOU;

Ti mapevePYeELEG UIMOPEL VA dNULOUPYNOEL 1 PUOLKT) KUKAOPOpPIa Tou
agpaq;

MoéTe dev UMOPOUUE VA PAPUOCOUE AANO CUCTNUA EKTOG aTTO TO
ouoTnua rou dabétel pévo TKM (vepou 1) cuotnua VRV);

Mropoupe va €xouue cUOTNUA TIPOKALUATIONEVOU agpa padi ue ou-
otmua VRV; Mag cupgpeépel va epapudooupe KATL TETOLO;

220G €0woav Tn MEAETN KALLATIOMOU evOG KOAUMPBNTNpPiou ue uPog 7
m. AwrotwveTe OTL gival pévo pe TKM. Ti Ba mpemel va KAVETE;
Mriopeite va avapépeTe MePLooOTEPES arod Wia duvatég AUoELG.

Mold eival Ta YEIOVEKTAUATA TOU CUCTAHUATOG HE TIPWTEUOVTA agpa
Kal pe otabepd oTOMIQ;

2ag {nTnoav va eKTEAECETE TN UEAETN KAIUATIONOU evog Eevodo-
X€iou. AlAMOTOVETE OUWG, MEAETOVTAG TA OXEDLA, OTL XPNOLUOTIOL-
eital To oUoTNUA PE TIPWTEUOVTA AEPA KAl UE OTABEPNG pUBUIONG
oToua. Ti Ba mpénel va kavete; Mropeite va avapEPETe TIEPLOCO-
TEPEG Ao pia duvateg AUCELG.

2a¢ CTnoav va KAlPATIoETe €va epyOOTAOCLO UE agpaywyouqg Tiou
Ba BpiokovTal YnAd ce UPog 6 pETpwy. To ouotnua eival povo e
TIPWTEUOVTA AéPa, Kal oTaBepd OTOMIA OTIWG dlATIIOTWOoATE artod TN
HEAETN. loTeUEeTE OTL Ba AettoupyRoeL KAAQ; Av OxL, Ti TIPoBANUa-
Ta replPéEveTe OTL Ba TTapoucLlacTouV;

Mropeite va UETPAOETE e ETILTUXIA TNV TIAPOXT a€pa eVOG OTOWI-
Ou TToU BpilokeTal AUECWS LETA ATTO Hia KAUTIUAN;
Ma va HETPOETE IKAVOTIOINTIKA TNV TIApOoX1 aépa ue cwAnva pitot,

o€ 1016 onueio propeite va tn peTpnoete; Mnopeite va PeTproeTe
META ard Wia KAUTUAR;

Moleg eival ol ipouTroBEcelg a&LoTIOTNG HETPENONG HE OwANva pitot;
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13.

14.
15.

16.

17.

18.

19.
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Mwg dikaloAoyeite OTL OL YUETPNOELG TNG TIAPOXNG Tou aépa, Bew-
pouvTal TEPLOcOTEPO AEIOTIOTEG OTOUG AEPAYWYOUG TIOU E€XOUV
MEYAAEC OLATOWPEG Kal WIKPR OLAUETPO;

BAérieTe va undpxel Karolo coBapod TeXVIKO TIPORANUA OTO OUOTN-
MO JE TIPOKALMATIONEVO agpa kal TKM to oroio Ba aroteAouoe a-
VAOTOATIKO TIAPAYOVTA YA TNV £MIAOYY) AUTOU TOU CUCTAHUATOG;

Moid eival n apxn Aettoupyiag Twv cuotnudtwy VAV,

Me moloug Tpomoug pubuileTal n mapoxr Tou agpa o €va cUuoTnua
VAV;

Mropeite va {nTroeTe TNV TANEN KAl AVOAUTLKY HEAETN €VOG OU-
otuarog VAV av mponyoupévmwg dev €XeL KaBoploTel o Tipounbeu-
TG TOU CUCTNATOG;

Mol6 cuotnua arod 6Aa, KATA TN YVWUN 0ag ivat To 1o a&lomoTo
AEITOUPYIKG;

Mol ouotnua eivat autd mou €§acPaAifel TIG KATOAANAOTEPEG
OUVBNKEG OTO XWPO;

Me mold kptthipla Ba erAEyaTe €0eiq TO KATAAANAO cUOTNUA KALLO-
TIOMOU €VOG XWPOU;
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#ﬁ ASKHZEIE

EkTiuAceTe Ta onueia 6mou Ba nApeTe TIG PMETPAHOELG UE CWARvA
pitot oe €va agpaywyo dactaocewv 700 x 1500 mm.

Ouoiwg og agpaywyd 300 x 400 mm
Opoiwg og KUKALKO agpaywyo dlapeTpou 600 mm.
Opoiwg og KUKAIKSG agpaywyo 350 mm

Ao 1o PECO OPO TWV PETPNOEWV TIOU €ylvav og agpaywyo 700 x
1500 mm pe éva owAnva pitot, Bpebnke duvauikn mieon 40 Pa. Na
UTIOAOYIOETE TNV TAXUTNTA TOU A€PA KAl OTn CUVEXELQ TNV TIAPOXN
TOU a€pa.

Ao To JECO OPO TWV UETPNOEWV UE Eva owAnva pitot, Bpédnke du-
vaukn riieon 12 Pa. Na urtoAoyioeTe Tnv TaxutnTa Tou agpa. Kata
TIOCO Wropeite va Bewpeite a&lomotn T HETPNON;
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TO TMHMA AYTOMATIZEMQN
LTON KENTPIKO
KAIMATIZMO

X AYTOMATIZMOY

EAETXOZXZ TOY PPEIKOY AEPA KAI TOY EZAEPIZMOY

AYTOMATOZ EAETXOZ KENTPIKHZ MONAAAZ
KAIMATIZMOY

ILYTXPONEX TAZEIZ AYTOMATOY EAEIXOY TON
ETKATAZTAZEQN KAIMATIZMOY
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e(\\b\QKOMENOl ZTOXO\

\/ Na EavaBuunBouv oL pabnTeg TIG PACLKEG EVVOLEG TOU AUTOMATIOHNOU
OTWG auTEG avarttuxdnkav otn B’ Ta&n Tou A" KUKAOU.

‘/ Na e€olkelwbouv pe Baolkd BEPATA AUTOUATIONOU NULKEVIPIKOV KAl
KEVTPLKWYV HOVADWYV KALUATIOUOU.

\/ Na paBouv va avixveuouv ouvnBlopeveg BAGBEG CUCTNUATWY AQUTO-
MATOU EAEYXOU TWV HOVAOWYV KALUATIOMOU.

‘/ Na pdabouv ol pabnTég va ouvtneouyv Kal va pubui¢ouv ta didgpopa e-
EQPTNUATA QUTOPATIOMOU O HOVASEG KALUATIOWOU.

10-1. O okom6g TWV CUCTNUATWYV AUTONATIONOU

2KOTIOC TWV CUOTNUATWY AUTOUATOU €AEYXOU OTO KAlMATIONO, gival va e-
EaopaAifouv 0TO KAMATIOMEVO XWPO OAOUG TOUG TIAPAYOVTEG AVECONG
TIOU ETUOIWKOUUE UE TOV KALMATIONO. AnAadn) va eAEYXOUV Kal va Kpatouv
O€ OUYKeEKpLUEVA 6pla:

o Tn Oepuokpacia Tou XWPEOU.

e Tn OXETIKA uypacia.

e Tn KaBapdéTnTa Kat TN TaxUuTNTA TOoU agPA (roLdTNTA TOU AéPal).

AkOUN dev TIPETIEL VA TIAPAYVWEICOUNE TO oroudaio pOAo Twv CuoTn-
MATWV AQUTOMATIONOU, OTNV acpaAnl Kal OIKOVOMIKR AEITOUpYia Twv £yKa-
TAOTACEWV KALMATIOMOU. ETOL TO KEVTPLKO OUCTNUA QUTOMATIONOU Wiag &-
YKATAOTAONG KALLATIOUOU UTOPElL va XwPLOTEL OTIC TTIAPAKATW TPELG HEYA-
AEG KATNYOPIEG:

1) 2T OUCTAUATA QUTOMATIOMOU TIOU €AEYXOUV TN YUXPOMETPIKA Ka-
TAoTaon Tou KAIMATI{OMEVOU XWPOoU.
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2) 2TOUG QUTOMATIONOUG TIOU TIPOCTATEUOUV TNV £ykataotaon (auto-
paTopoi mpootaciag).

3) 2TOUG QUTOUATIONOUG TIoU £§ACPAAICOUV OIKOVOMIKRA AEITOUpYia Tng
£YKATaoTaong.

2TOUG AQUTOMATIOMOUG TNG TIPWTNG KAtnyopiag avrikouv ta eEaptnuata
KOl Ol CUOKEUEG €KEIVEG TIOU EAEYXOUV T Beppokpacia Tou KALATICOE-
VOU XWPOU, TNV uypacia Kat Tn moiéTNTAa ToU agpa HEoa OTo XWpo (kaba-
POTNTA, TaXUTNTA KAT). Ta aiednTtApia Twv uNXaviopwyv A&yxou tng Yu-
XPOMETPLKNG KATAOTAONG TOU KAMATICOMEVOU XWPOU, PpiokovTtal ouvhBwsg
MECA OTOV KAIMATICOMEVO XWPO, TIAPAKOAOUBOUV TIG METABOAEG TwWV OTOL-
Xelwv Tou agpa mou eAéyxouy, eneEepydlovtal TIG PETABOAEG Kal divouv
EVTOAEG Yl VA Yivouv oL arattoupeveg aAAayeg (dlopbwoelg). Ta aiobnth-
pla eival TIG TMEPIOCOTEPES POPEG EVOWUATWUEVA OTOUG OEPUOOTATEG, U-
YPOOTATEG 1] AAAOUG UNXAVIOUOUG EAEYXOU TNG EYKATAOTAONG.

ZxAua 10-1. A. Wnoiakog Bepuootdtng xwpou. B. ¥Ynelakog uypootatnsg xweou.

H meptypaor, n Acttoupyia Kat n pubulon autwv Twv eEApTnUATWY €-
XEL Yivel 01O €101k6 pabnua «HAEKTPOAOTIA-AYTOMATIZMOI» mou d1da-
X6nke otn B” TA&N TOoU A" KUKAOU.

21 OeUTePN KATNYOoPIa AUTOUATION®MY AVAKOUV Ta €EQPTAMATA KAl Ol
OUOKEUEG TIOU O0TOXO0G TOUG €ival N MPOCTACIA TWV EYKATAOTACEWV KALUA-
TIOMOU arto TNV avartuén akpaiwv Kataotaoswy Tieong, Beppokpaciag, &-
VTOONG PEUMATOG K.ATL. AVTITIPOOWIEUTIKA £EQPTAMATA AUTWY TWV AUTOUA-
TIOMWV gival ol TeCooTATEG, TA BEPUIKA TIPOOTACIAG, OPLAKOL OLAKOTITEG,
auTopaTol urtepévTaong 1 EAAEIPYNG TAoNG, OTABEPOTIOINTEG TAONG K.ATL
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Blepums rpodtddiog
TUMyOTWY
ZxAua 10-2. Ocpulko auTOLATNG MPOOTACIAG TOU NAEKTPOKIVNTHEA QIO UMTEPEVTA-
on rou ToroBeteital oTa TUAIYUQATA TOU NAEKTPOKIVNTNPA.

Ol autouaTiopoi TNG TPITNG Katnyopiag, dSnAadr autoi rmou ToroBeTou-
VTAL OTIG EYKATAOTACELG KALMATIONOU Yld TNV OIKOVOUIKOTEPN AclToupyia
TOUG, €ival Kupiwg pnxaviouoi eEolkovounong evépyelag Kat eival TloAAwv
MOPPOV Kal Katnyopt@v. Ol AUTOUATIONOl auTrg TNG Katnyopiag unopei va
eAEYYOUV TNV oYU TwV ouprieoTwv (capacity controls), Tnv oocdTNTA TOU
KUKAO(pOPOUVTOG VEPOU (Gpa Kal TNV LoxXU TwV avTALLV vepou), TNV Toco-
™NTA TOU aépa MPOocaywyng (Tnv .oxU TV AVEULOTHPWV) KATL.

PuBiomikag
KoxAiag
Eicodog
WUKTIKOU
uypou
iL
E[aoﬁoq‘ EEodog ZUNTIUKVWTNG
TOU \.rslmu Tou vepal

‘E€odoq

s of e
KaTaBANG uypou 4 PUBWLOTIKY
TOU QUUTILEDTH ZWANVakt BaABida
ouvdeong vepPOU

HE T Ypaun
katabAyng
TOU OUTILEDTT)
ZxAqua 10-3. A. Autouarn BaABida pubuiong tng moooTnTag Tou vepou o€ USPOYU-
KTEG EYKATAOTACEIG KAlUATIOMOU. B. Zuvdeon ¢ autduatne BaABidag pubuiong
VEPOU O€ UOPOWUKTO OUUTTUKVWTT).
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Ta TeAeutaia xpdévia culnteital TMOAU 1 OUMBOAR TwWV OCUCTNUATWV
inverter otnv e€olkovounon evépyelag. Ta inverter eival nAEKTPOVIKA &-
Aeyxoépeva ouoTAUATA TIOU UIopoUV va PETABAAAOUV TO HEYEOOG ThG OU-
XVOTNTAG TOU PEUMATOG KAl ETIOUEVWGS VA PETABAAAOUV Kal TIC OTPOPEQ
TOU NAEKTPOKIVNTAPA TIOU TIEPLOTPEPOUV CUMTILECTEG, AVTAIEG ] AVEWULOTH-
peg. AnotéAeoua autou eival n auvéoueiwon TG PoNg TWV PEUCTWV ToU
METOKIVOUV Ta Taparndvw eEapThuata piag KALMATIOTIKAG €YKATACTAONG
(WUKTIKO pEUCTO, VEPO, AEPAG) KAl UTOPOUV £TOL VA EAEYXOVTAL OL TIAPAYO-
VTEG eKeivol TTou Ba pag eEaocpaAifouv Aveon OTO KALLATICOUEVO XWPO.

10-2. O €Aeyxo0G TNG PONG TOU PEUOCTOU

Ta cuoTAPATA AQUTOUATIOMOU TIOU CUVAVTAWE OTO KALATIONO UMOPOUE va
TA XWPIOOUUE OE TPEIG AKOUN UEYAAEG KATNYOPIEC avAAoya PE TO PEUOTO
TO OT10i0 €A&YXOUV. ETOL £€X0OUNE QUTOUATIOUOUG TIOU EAEYXOUV:

1) TN pof YUKTIKOU PEUCTOU.
2) 1 pon vepou ((eoTO N KPUO).
3) T poR Tou aépa.

2Tn TPWTN KATNyopia avhkouv Ta §ApTAUATA TIOU EAEYXOUV TO WUKTL-
KO PEUOTO OTIWG, Ol NAEKTPOPAYVNTIKEG BAABIdEG on-off, BEPUOOTATIKEG 1)
NAEKTPOVIKEG BAABIOEG KATL., EV(D OTN deUTEPN KATNYOPIA AUTOUATION®V Q-
VIKOUV ol nAekTpoRaveqg (on-off 1 MPOOdEUTIKAG AetToupyiag), Tpiodeg 1
TeTPAodEG BAvEG avAUIENG, UOPOOTATEG KATL

H Tpiodn B8ava pubuilel Tn BepuoKpacia Tou veEPOU TIOU EICEPXETAL OTO
OTOlXEl0. ZUVOEETAL [E TOUG EAEYKTEG (BEPUOOTATN 1) UYPOOTATN) XWPEOU.
‘Otav n Bepuokpacia Tou KAATICOMEVOU XWPOU YIVEL IKAVOTIOINTIKA, N
Tpiodn Bava maipvel evioAr ard To BepUoOTATN KAl KAEIVEL TN TPOPOSO-
oia Tou oTolxeiou. H TpopodOTnon Tou oTolxeiou Ba emavaAngBei, otav n
BeppoKkpacia 1 n uypacia oTo XWwpo TEoEL KATW evog opiou. OL evépyeleq
AUTEG TOU eAeYKTY — BAvag erntavaAaupBdavovtal kat €Tol dlatnpouvtal oTa-
BepEG OUVONKEG OTO XWPO.
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ZxAua 10-4. A. Ao dlapopeTiKoi TUMOL NAEKTPOUAYVNTIKWV BaABidwV.

B. Tpiodn Bava avapiéng.

469

H Tpiodn Bava pubuilel Tn BeppoKpacia Tou vePOU TIOU ELOEPXETAL OTO
OTOLXEID. SUVOEETAL [E TOUG EAEYKTEG (BEPUOOTATN 1) UYPOOTATN) XWPEOU.
‘Otav n Bepuokpacia Tou KAWATICOMEVOU XWPOU YIVEL IKAVOTIOINTIKA, N
Tpiodn Pava maipvel evIoAr amod To BepUOOTATN KAl KAgiveL TN TPOPODO-
oia Tou otolxeiou. H TpopoddTnon Tou otolxeiou Ba ermavaAngBei, étav n
Bepuokpacia 1 n uypacia oTo XWPo TECEL KATw evoqg opiou. OL evépyeleg
AUTEQ TOU eAEYKTY — Bavag eravaAaupfdvovtal kal €Tol dlatnpouvtal ota-
Bepég OUVBNKEG OTO XWPO.

WUKTNg vepou
(Chiller)

Tpiodn Bava

EAeYKTAG XWpPOou
(BepOOTATNG 1) UYPOOTATNG)

)

KukAopopntg

ZxAua 10.5. Turkn epapuoyn 1piodng Bavag.

>toixeio
KALMATIOTIKNG
povadag
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2Tnv TpiTn Katnyopia yla Tov €AeyXo Ing MocoTnTag Tou aépa evodg
XWPOU, XPNOLJOoTIolouvTal EKTOG ard BEPUOOTATES KAl UIKPOL NAEKTPOKLVN-
TNPEG, Ol OTIoI0L KIVOUV PETAAAKG dlappdyuaTa agpa (VIAunep) Tou gival
TormoBeTNUEVA 1) OTOUG KAAOOUG TwV AEPAYWYW®V I OTA OTOIA TIPOCAYW-
YAG KAlATIOpEVOU aépa. Ta dlappayuata KAEIVOUV KAl OTaPaTA n rmapoxn
aépa mpPog ToV KALLATICOPEVO XWPO, OTAV 0 BEPUOCTATNG XWPOU «aichav-
O¢ei» 6TL N BeppoKpAGia TOU XWPOU EXEL LKAVOTIONBEL.

2epBouoTtep

]
[ ]
[ 1]

HAeKTPLKNA

ouvdeon

-
Oegppootatng
HAeKTPIKA
(B) rapoxn

ZxAua 10-6. A. HAekTpokivnto dldppayua aspa (Vvraurep).
B. Turikny ouvdeouoAoyia nAeKTpokivnTou dlageayuaTog agpa Ue 1o BepuooTatn
Kal 1o OgPPBOLOTEP (KIvnTnea).

10-3. Ta péoa Acitoupyiag Twv oUCTNUATWY AUTOUATIONOU

Ta e€aptuata mou XPnNOoLLoTIoOloUVTAL OTOV AUTOMATO EAEYXO TWV KEVIPL-
KWV HOVASWV KALLATIONOU dlakpivovTal 0 TECOEPIC KaTnyopieg avaioya
E TO XPNOLUOTIOIOUEVO HECO AElTOUPYIag Toug. EToL €Xxoupe:

1) Ta eEopTruaTa QUTOUATIONOU TIOU AELTOUPYOUV LE NAEKTPIKO peU-
Ha (MAEKTPLKA 1) NAEKTPOVIKA).

2) Ta e&apTruaTta auTopaTIoONoU TIoU AELTOUPYOUV e ENpo6 aépa (veu-
MATIKO{ QUTOUATIONOL).

3) Ta e€aptruaTta QuTOPATIONOU MIKTOU TUTTOU (€ NAEKTPIKO PEUNA KAl
EnNpo agpa).
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4) Ta e€apTANATA AQUTOMATIOMOU TIOU AELTOUPYOUV [E UDPAUALKN TIEOT
(udpauAikol autopaTiouol).

Mpog dAAoug
MVEUMATIKOG OEpHO0TATNG QUTOMATIONOUG
Bepuootatg TIPOOBEUTIKAG AelTOUPYIag
S | - -

SUUTILEOTNG

I

1 .

I._ = 1 Mveupatikn
: BaABida

|

kpuou 1) {eoTOU vePOU
+ BaABida (kp ng pou)

Mveupatikog
KvntApag

Aldppayua agpa
(vtaurep)

ZxApa 10-7. A. Zxnuartikn rmapaoTaon rnveuuaTikoU QuTouaTIouoU
KAlUATIOTIKNG Hovadag.

Ta 1o ouvnblopéva CUCTAATA QUTOMATIONOU OF WIKPEG KAl UECEQ &-
YKATAOTACEIG KALLATIOMOU €ival Ta NAEKTPIKA-NAEKTPOVIKA, YlaTi eival a-
MAQ, emokeudadovTal eUKOAA KAl €ival OXETIKA pOnva.

2TA TIVEUNATIKA CUCTAMATA AUTOUATIOMOU O ATTAITOUNEVOG aépag yia
Aettoupyia Toug, e€aocpaliCetal arod Evav agpooupmeoTh. O TIETIECUEVOQ
aépag apou PIATPAPLOTEL Kal apuypavlei dloxeteleTal oTa eEapThuata
AUTOUATIOMOU UE XAAKOOWANVEG. H iieon mou anatteitatl yia m Aettoupyia
TWV TIVEUUATIKQOV €§APTNUATWY QUTOMATIONOU eival mepimou 1 bar (15
psi).Ta MveupaTikd CUCTNATA AUTOUATIOUOU TIPOTLMOUVTAL OE £YKATAOTA-
OELG BLOMNXAVIKOU TUTIOU, OTIG OTTIOIEG UTIAPXOUV TIEPLOCOTEPA ATIO OEKA €-
EapTMaTa AUTOUATIOMOU.

Ta UdPAUAIKA CUTAMATA XPNOLOTIOOUVTAL EKEL TIOU amalTouvTal Peya-
Aeg duvapelg kivnong. ‘Ocov apopd TIG apyEG Aeltoupyieg Toug, pLotalouv
TIOAU € TA TIVEUPATIKA cuoTAMATA. AVTi OUWG YO TOV AEPOCUUTTILEDTT, €-
XOUHUE TO OUCOWPEUTH UYpOoU, o UPNAN Tileon, Tou eTuTuyxAveTal JECW
KATAAANANG avtAiag. Ta uypd mou xpnoluoriolouvTal gival Ta USPAUALKA
AGdLa.
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10-4. Ta Tunuara evog cUOTRUATOG AQUTONATIONOU

Kd&Be ouoTtnua autopatiopou aroteAeital arod Tpia Baoika eEapTipara, Ta
oroia ouvdedueva PETAEU TOUG APHOVIKA ATIOTEAOUV €va OUVOAO EAEYXOU
TOU UETABANTOU OTolxeiou Tou BEAOUUE va eAéyxoupue (Bepuokpacia, u-
Ypaoia, miieon kATL). Ta e€aptriuara auta eivat:

o To aioOnTApIo (TI.X. 0 BOABOG evG BepUOOTATN, TA BEPUIOTOP KATT).

o O puBMIOTAG (T1.X. O UNXAVIOUOG evOG BepuooTdTn meCooTdTn 1 U-
YPOOTATN KATT).

o H ouokeun eAéyyxou Tou Taipvel TNV evioAn (.. Mia nAektpoBava,
£VaG aUTOMATOG SLAKOTITNG EAEYXOU AEITOUPYIAC TOU CUUTIEDTT, €vag
UypavTrnpag KATL).

Ta aieOnTApla Bpiokovtal HECA OTO KAATICOMEVO XWPO 1) OTA PEUCTA
e Ta oroia TpayuaToroLlelTal O KALATIONOG (YUKTIKO PEUCTO, veEPO 1) ag-
pag). OL puBuIoTEG Urtopei va BpiokovTal HECA OTO KALLATICOPEVO XWPO, O-
WG Ol BEPUOOTATEG KAl UYPOOTATEG N KAl EKTOG auTou. OL pUBULOTEG OU-
YKpivouv Tn peTaBAnTr (r.X. Bepuokpacia) pe 1o onueio avapopaqg (r.x.
NV TIUN OTnVv oroia €xouue pubuioel To BeppooTATn) Kal Oivouv OXETIKEG
EVTOAEG OTN pubuloOuEVn CUCKeUT eAEyXoUu. OL OUOKEUEG EAEYXOU TIOU
TAipVoUV TIG EVTOAEG AmMd TOUG PUBULIOTEG YA va TIPAYUATOTIOO0UV TIG
HETABOAEG (OlopBwaelg), BpiokovTal CUVHRBWG OTO PNXAVOCTACLO TNG KAL-
MATLOTIKNG EYKATAOTAONG 1) OTIQ TEPUATIKEG HOVADEG KALLATIOMOU.

OePUOKPACIaKO
Oepuokpacia  oPaAApa

Clvqu)opaq PuBuiotng (Hovada YUENg)
_—— e PueulCousvn PUBLIZOLEVN HETABANTA
i OUOKSUI’] (BaABida) (BppoKpasia)
/

PuBuilopevo ouotnua

| | L
I I |

[ ]
OeppooTdTng AloBntnplo
XWpou Beppokpaciag

ZxAua 10-8. Zxnuatikn nmapdoTaon oToiXelwdousG QUTOLATIOUOU
KAEI0TOU KUKAWUATOG. (KAEIOTOU BOYXOU).
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Ta cuoTUATA AUTOMATIOMOU OlaKPIiVOVTAL O KAEIGTOU Kal avoiXTou
KUKAQHATOG. 2T GUCTAMATA KAEIOTOU KUKAQMATOG dlaTtnpeital pia ouve-
XNG emukowvwvia peta&u Tng peTaBAnTAG ou BEAoupe va eAEyxoupe (TL.X.
™G BepoKpaciag evog XWPOU) KAl TOU CRMEIOU avapopag oTo Oroio &-
XOUpe pubuioel To pubWOTY (TI.X. TNG BEPUOKPACIAg TIOU €XOUNE ETIIAEEEL
07O BepuooTdtn). 210 oxnua 10-8 ¢aivetal éva dldypauua autduaTou e-
AEYXoU TnG BepuoKpaoiag evog XWpou o€ BLATAEN KAELOTOU KUKAWUATOG.
Mapatnpolpe OTO MapaArnavw oxnua OTL KABe aAAayn otn Bepuokpacia
TOU XWPOU OTEAVETAL TIIOW OTO alI6ONTAPIO TNG BEPUOKPATIag, TO OToIio UE
N oepd Tou PeTaBBalel To uEyeBOC NG MPAYHMATIKAG OeppoKpaciag oTo
pNXaviopd cUYyKpLong Tou BEPUOCTATN YA VA CUYKPLBEL e Tn OepHoKpa-
oia avagopdg. Zuvnbwg Ta PETABANTA OToLXElQ TIOU BEAOUPE VA EAEYXOU-
He O’ éva KALMATICOPEVO XWPO eival | Beppokpacia, n uypacia, ol OOHEG
Kabwg Kai 6Aa Ta utroAoima YuXpoHETPIKA aTolixEia Tou agpa. ‘Ouwg o &-
AEYXOG TWV YUXPOUETPIKWY OTOLXEIWV TOU a€PA UMMOPEL va yiveTal e TIOA-
Aoug Tpdrouqg. Avaloya Aotrov e tn dladikaoia eAEyXou Tou Talpldlel oe
KABe TEPIMTTWON KAWATIOTIKNAG €YKATAOTAONG, ETUAEYOVTAL KAl TA CUCTH-
MOTO QuTOuaTIONOU.

ouokeun (BAABIBQ) i

PuBuotng

Pubuigopevn -____.w I

Pubuépevo - + N
ouoTtnua
(oTolXEID j
TPoBEPUAvong

agpa) /
7 4

Kupla otoixeia Aveplotpag

AuTtopaTionog
QAVOLXTOU KUKAQMATOG

. Pubuigopevn
I
igjgugKZGOlﬂ-‘_ > PuBuoTAG [P e > petaBAnT
Popasg * (Beppokpaaia)

|
Oepuokpacia } * *
ppéokou —|ALCBNTPLO PUBWIZOpEVN PUBIZOEVO
agpa L OUOKeUN ouotnua
______________ (BaABida)  (MpoBeppavTpag)

OePLOKPACIAKO
OQAApa

=

ZxAua 10-9. A. Autouatog EAeyx0G Tou OTOLXEIOU MPOBEPLAVONG TOU PPECKOU
agpa, KAIWATIOTIKNG Lovadag. B. Alaypauuartikn Lop@rn Tou iGlou oUoTHMATOG
autouartiouod.
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2TOUG QUTOMATIONOUG avoiXTou KUKAwparog 1 Bpdyxou, To alodntiplo
Oev emmnpedletal arod To AroTEAECUA TIoU divel n AslToupyia TNG CUOKEUNG
eAéyxou (T.X. Mia nAekTpofava, €vag uypavinpag kA.m.). To aiobntnplo
Bpioketal £EEw amod Tov KALLATICOPEVO XWPO Kal ETIOUEVWG dpa aveEdptnTa
arod TIG CUVONKEG TIOU SLAUOPPUVOVTAL OTO XWPO TIoU BEAOUUE va KALUATI-
ooupe. 'Onwg paivetal kat oto oxAua (10-9 ), To alebnTrpLlo Tou BepUooTa-
N eAEYXEL TN BEPUOKPACIA TOU PPECKOU AEPA KAl OXL TOU KALLATIOPEVOU
XWPOU. ZKOTOG TOU eival va mpootatelel TA OTOLXEIQ TNG KALUATIOTIKAG
povadag arnd rayetd. H Beppokpacia otnv oroia £xel pubuloTtei o Beppo-
otamng (onueio 1 Bepuokpacia avagpopdg) sival nepirou 2°C. 'OTav 1o al-
oBnthplo aioBavBei Beppokpacia kKatw Twv 2°C, o pubuIoTAG (OLOKOTTING
TOU BepuooTATn) divel EVTIOAN OTn CUOKEUN EAEyXoU (NAekTpofdva) va a-
voi€el kAl va TPOoPOdOTACEL TO BEPUAVTIKO OTOLXEIO TIPOBEPUAVONG TOU
PPECKOU agpa he CeoTo vepd. ETol, 0 Puxpog agpag nepBAAAOVTOG ToU
prtopel va €xel Beppokpacia katw arod 0°C, Ba pBAcel oTa Kupla otolxeia
NG KAILATIOTIKAG Hovadag oe Bepuokpacia peyaiutepn twv 0°C. Me Tov
TpOo autd mpooTaTelovTal Ta KUPIA OTOIXEiIa TNG KAIMATIOTIKAG MOVA-
dag amdé oxXnuaTioué mayou, Mpdyua mou Ba uropouce va dnuloupyroel
O0BapEG (NULEG OTNV EYKATACTAOT).

KAlpatiopevog
XWPOG
HAekTpopava
!
!
s ————
Mapoxn Kpuou vepou :
]
e Oeppootamng
Mapoxn aépa ale 1" xopou
'_'_'_,_,.'-""F Tk
=1
Stoixeio = | I b]
YUEng Anaywyn - Eruotpoen

agpa
ZxAua 10-10. 2ToiXEldNG QUTOUATIOUOG EAEYXOU TNG BepLiokpaoiag
KAuaTI{OUeEVOU XWPEOU.

210 oxnua 10-10 gaivetal o autduatog €Aeyxoqg NG Bepuokpaciaqg e-
VOG KALATICOPEVOU XWPOoU W E€vav BepUoaTATn XWPOoU (alobnthplo kat pub-
MLIOTAG) Kal hia nAEKTPORAvVA TIOU EAEYXEL TO KPUO 1) {e0TO VEPO |LE TO OTI0I0
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TPOPOJOTE(TAL N TEPUATIKA MOVADA KALMATIONOU. To €id0G¢ autd Tou eAEY-
XOU NG Bepuokpaciag evog KAWATICOPMEVOU XWPEOU eival TIOAU amAd ot
KATAOKEUT) TOU KAl UIKPOU KOOTOUG. Agv MAPEXEL OUWG IKAVOTIOINTIKA Aveon
OTO XWPO YLlaTi ol dlakupdvoelg Tng Beppokpaciag eival ouvnBwg PEYAAEGS.
Eva dAAo auTtopato cuotnua eAEyxou NG Bepuokpaciag KALLATICOUEVWYV
XWPWV, eival To cUCTNUA TIOU EAEYXEL TN TIOCOTNTA TOU KAILATI(OPEVOU Q€
pa TIOU TIPOCAYETAL OTOUG XWPOUG auToug. Eival ol autopatiopoi Twv ou-
omnuatwv V.A.V. (variable air volume) mou avagpépaue OTO MPONYOUUEVO
KepdaAalo. Eva TETOLO cUOTNUA EAEYXOU TNG BEPUOKPACIAC KALMATICOUEVOU
XWPOU O€ TIOAU arAn popdn eival kal autd Tou oxfuarog (10-11).

——————— e —

L

B

OepuooTaTng
XWpou

2T6uL0

]
I
l
l
I
|
I
I
l

Ntdaurep
agpa

-

f

2epPoUoTEP

agpa

o )
npooaywyng —*
YN\

i

TeppaTikn
povada V.A.V.

ZxAua 10-11. Autduarog EAeyxoc TnG Bepuokpaciag KAIUATI{OUEVOU XWPEOU LE &-
AgyX0 NG MoooTnNTAg TOU agpa npooaywyng (cuotnua V.A.V).

To peyaho MPOBANUa OTo XELEPWVO KALATIONO (BEpuavon) eival o é-
AEYXOG TNG OXETIKAG UYPAcoiag Tou KALATICOMEVOU XWwpou. O £AeyX0G TG
uypaciag evog KAPATI(OUEVOU (BEpUALVOUEVOU) XWPOoU amnattei Tpia Baot-

Ka e€aptruata:

o Eva aiobnTtApio uypaciag mou eival ocuvnBwe EVOWUATWUEVO TIAVW

OTOV UYPOOTATN XWEOU.

o 'Eva puOpIoTR, TIOU OTN TIEPIMTWOT) HAG €ival O UNXAVIoUOG TOU UYPO-

otatn (dlakomng).

o Mia nAekTpopayvnTtik 8aA8ida vepou 1 atuou TIou EAEYXEL TN TIAPO-
XA vEPOU 1 ATUOU OTOV UypavTrpa (EAEYKTNG).
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O uypoOoTATNG XWPOU Wropei va eival KAaoolkoU TUmou on-off 1 gneia-
KOG, eV 1 NAeKTpoRAva uropei va eival on-off 1) poodeuTIkNG AelToupyiag.
Ot UypPavTNPEG KUKAOPOPOUV OTO EUTOPLO O PEYAAN TIOKIAIQ. 2TO OXAUA
(10-12) aivovtal pepikoi and toug Kolvoug TUTIOUG UYPAVTHPWY TIoU Cuva-
vTApe ouVABWG 0 HECEQ KAL PEYAAEG EYKATAOTACELG KALLATIOUOU.

ZxAqua 10-12. Yypavtipeg diapdpwv TUnwv.

210 oxfua 10-13 aiveTtal n oxnUATikr MapdoTacn Piag KEVTPLKAG Uo-
vadag KALUATIOMOU HE QUTOMATO €AEYXO TNG BeppoKpaciag kal uypaciag
TOU 0€pa OTO KALMATICOMEVO XWPO. To aloBntAplo TOU UYPOOTATN «aloBa-
VETAl» Kal TTapakoAouBei kaBe aAAayr) OTnV Uypacia Tou XWPou (OXETIKN
uypaoia). ‘'OTav n uypacia Tou Xwpou oTov oroio BpiokeTal To alobntrplo
TOU UYPOOTATN «aloBavlei» OTL n uypacia oTov KAATICOUEVO XWPO EXEL
Eemepdoel TO KATWTATO OPLO OTO OToio0 €XEL PUBULOTEL O UypoOTATNG, €-
VEPYOTIOLEL TO UNXAVIOUO €AEYXOU Tou uypootatn (H1) kat autdg pe
oelpd Tou divel EVTOAN OTNV NAEKTPOUAYVNTIKY BaABida eAEyxou Tou ve-
pou (V) va avoi&el kat va TpopodoTnoEL pe vepd Tov uypavtnpa. O uypa-
VTNEAg Ue Tn oelpd Tou apyicel va Yekalel vepd OTO BEPUALVOUEVO AEPQ.
H dladikacia Uypavong Tou agpa ocuvexidetal JEXPL TIOU N OXETIKNA uypacia
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TOU XWwpou pBAceL OTO eminedo OTO Oroio €xel pubuobei o UYpPoOoTATNG
(.X. 50%).

Tote apxiCel n avtiotpo®n dladikacia. AnAadr) To aloBnTAPLO UYPACiag
EVEPYOTIOLEL TO UNXAVIOUO EAEYXOU TOU UYPOOTATN, O UYPOOTATNG HUE TN
oelpd Tou divel EVTOAR OTNV NAEKTPOUAYVNTIKA BAABida va OTANATACEL TN
Tapoxn vePOU TIPOG TOV UYPAVTPa Kal va OTAUATACEL £€T0L N Uypavon Tou
aépa. O napandvw dladlkacieg emavalauBavovtal ouvexwe kad’ OAn
OlapKela Aettoupyiag TG KAWMATIOTIKNAG HOovAdAG, WOTE N OXETIKY uypacia
TOU XWpPou va dlatnpeital mavta peoa ota 0pla Tng aveong.

o O
-

© !
®I

|
T

—t—————f——

ZxAua 10-13. 2xnuartikn mapaocTtaon KEVIPIKNG HovAdAG KAIUAQTIOLOU LE EAEYXO
¢ Bepuokpaoiag Kal Tng uypaotag.

10-5. 'EAeyxog ToU ppEoKou (i vwimou) aépa kai Tou eEaspiouou

H avavéwon tou aépa evog KALATICOUEVOU XWPOU Kal 0 Tautdxpovog e&a-
€PIOCHOQ ToU eival €va arod Ta oroudaldTepa oTolxeia dnuioupyiag ouven-
Kwv dveong kal uyeiag Twv avBpwrwy mou (ouv kal epyalovtal 0To XWpPO.
2T0 KEPAAALO TEPL PUKTIKWV POPTiWV, UTIOAOYIOAUE TO PUKTIKO POPTIO TIOU
TIPOCBETEL OTO XWPO O PPECKOS AEPAG TIOU aralteiTal arnd KAbe mepimTwon
KAlMATICOUEVOU Xwpou. ‘Oco augdvetal To TIOCO TOU PPECKOU agpa TOCO
augdvetal Kat To YUKTIKO POPTIO KAl PUCIKA TO KOOTOG Asttoupyiag tng &-
YKATAOTAONG. YTIAPXOUV TIEPUTTWOELG OTIG OTIOIEG O KALLATICOUEVOG XWPOG
artartei 100% @peoko agpa (6nwg oTnV MEPIMTWON HEYAAWV OTEYAVOV UQ-
AOPPAKTWYV KTIPIWV). 2Z& AAAEG TIEPUTTWOELG Ol ATIALTACELS O PPECKO agpa
eivat ot eAdxloteg (20-25%). Av ol analtioelg TG £YKATAoTaong oe ppé-
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OKO a€pa eival 0TabepES, TOTE UMOPOUNE VA PUBUICOUUE TO TIOCO TOU PPE-
OKOU 0€pa KaTa Tn SOKIMAOTIKA AElToupyia TG eykatdoTtaong Kal va AEl-
TOUPYEL N EYKATAOTAON MOVIUA KAl 0TABEPA e TNV ApXIKA auTr) pubuion.

ZxAua 10-14. lloAupuAAda drappayuara (vraurep) agpa. A. Kivouuevo Ue UKPO n-
AekTpoKivnTipa (0cpPouoTEP). B. Xelpokivnto.

‘Ouwg, yia va eEacpalicoupe Aveon OTO XWPO AAAA KAl OIKOVOUIKA AEL-
Toupyia TG eykatdotaong o€ OAeG TIG OUVBNKeG Aettoupyiag tng, Ba mpé-
TEL va Umdpxel duvatotnta autouatng au&opeiwong Tou TIoocoUu Tou Ppé-
OKOU aépa Kal Tou €€aeplopou, avaloya e TIG OUVONKEG TIOU ETILKPATOUV
oTov KAlpatigouevo xwpo (mapoucia CO,, Karvog, OOUEG KATL) N OTO TiEL-
BaAAov. 210 oxnua (10-15) napouciadetal oXnUATIKA £va autépato oUoTn-
Ma au&opueiwong NG MocOTNTAG TOU PPECKOU AEPA OE KEVTPLKI] KALUATIOTL-
KA HovAada, avaioya pe Thv emkKpartoloa Oeppokpacia mepiBaiAovrog. H
idla didtagn Ba uropouoe va AELTOUPYNOEL Kal Yla Tov €Aeyxo tou CO, N
GA\wV avermBupunTwyv otolxeiwv (Kanvog, OOUEG KATL) OTO KALLOTICOUEVO
XWpo. BéBawa ¢’ autn tn mepintwon, avii Tou BeppooTdtn £EWTEPIKOU
(ppéokou aépa), Ba urmpxe OTov KAPATILOHEVO XWpo aiobntrplo CO, mou
Ba evepyorololoe avaAoya TO CEPPOPOTEP TWV VIAUTIEP, Yla augnon 1 &-
AQTTWON NG MOoOTNTAG TOU PPECKOU agpa Kal TapAAAnAa avaioyn arna-
YWY agpa arnod tov KAUATIOPEVO XWwPo. To oUoTNUA autoOuatng avauEng
(PPECKOU AEPA KAl aEpA TILOTPOPNG Tou oxnuatog (10-15) nmepthappavet:

o 'Eva aicBnthplo BeppoKpaciag oTov el0EPXOUEVO PPECKO agpa
o 'Eva BeppooTdarn rou evepyortoleital anod 1o aiobntrhplo

o Eva nAekTPOKIVATAPA N OcpBOMOTEP, TIOU eival CUVOEDEUEVOG E
TOUG G&oveg TwV dLaPPAYHATWV (VIAUTEP) avAULENG PPECKOU Kal ETIL-
OTPEPOVTOG agpa.
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o Ta diappayuara (VTAQUMEP) QPEOCKOU KAl EMOTPEPOVIOG agpa Ta
oroia Kivouvtal avtifeta. AnAadr 600 avoiyel To €va, TO00 KAeivel
TO GAAO.

EEaeplopog . 2epPopoTEP
T eEaeplopou
o |
2epPouotep . |
| . PPECKOU aépa |
C?I 1 | kat ermotpoPng I
- |
%w)m_ X
dpéokog . ©OEpUOOTATNG '
agpag (PPECKOU agpa
=)

!

Aveulotpag

ZxAua 10-15. Autouarog EAsyxog Tou QPPECKOU (vwrtoU) agpa.

To Tunpa e€aeplopou Tou 1Biou oXAUATOG TIEPLAAUPBAVEL:
e Eva nAekTpoKivnTApa | 6epBOMOTEP.
o Eva diappaypa agpa anaywyng (e§aeplopou).

YroBEToupe OTL N povada AelToupyel TO KAAOKaipL Kal £xel pubBuLOTEL va
Aettoupyei pe ppeoko agpa 30%, He BeppoKpaoia KALLATICOMEVOU XWDPOU
26°C kal Bepuokpacia epiBarAovtog 35°C. ‘'Otav n Bepuokpacia mepBAA-
AOVTOG eival auTr) oTnv oroia €XOuUV UTIOAOYLOTEL T WUKTIKA POopPTia Tou
XWpou, dev €XOUNE KaUia evepPyOTIoinon Tou ocuoThuaTog. Asltoupyei n e-
vkatdotaon pe 30% ppéoko aépa Kal 70% aépa emoTpodpng. O aépag e-
Eagpiopou 1 anaywyng Ba eival icog pe Tn ocoOTNTA TOU PPECKOU AEPQ,
onAadn 30%.

'Otav 6pwS N BepHoKpacia Tou Pppéokou agpa auinel my. otoug 40°C,
TO a1oOnTApPIO divel EVTOAR OTO BEPUOOTATN KAl EKEIVOG UE TN OELPA TOU
OTOV NAEKTPOKIVNTAPA EAEYXOU TOU PPECKOU OEPA KAL OTOV NAEKTPOKLVN-
TAPA Tou €&agpiopol va evepyoromBouv. ETol 1o dldppayua tou gpé-
OKOU 0€pa KIVETAL TIPOG Pelwon TOU PPECKOU AEPA VW TO dlAPPAYUA TOU
aépa emoTPOPNG, TIOU Kiveital avtifeta, avoiyel avaloya Kal ETITPETEL a-
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vAAoyn au&non Tou agpa emoTpoPng. MNMapdAAnAa ouwg, €xel 60Bel evto-
A7) Kal OTOV NAEKTPOKLVNTHPA EAEYXOU TOoU €€aeplool va avoi&el To vTa-
uriep e€aepLOPOU O TIOOOOTO AVAAOYO HE EKEIVO TOU PPECKOU agpa. EToL
olwatnpeital pia Bepuokpacia otov agpa avauiEng nmepimou otabepn. M’ au-
TOV TOV TPOTIO TA YUKTIKA PopTia arod PPeOKO agpa mepLopifovtal Kal n &-
YKATAOTAON PAG AEITOUPYEL TILIO OIKOVOULKA. 2TIC TEPUTTWOELS TIOU N Bep-
Mokpaoia TEPBAAAOVTOG (PPECKOU aEPA) TIECEL KATW amo Tn Bepuokpacia
Tou BEAoupe O0TO KALLATICOUEVO XWPO (OTn mepinmtwon upag 26°C), oe ou-
VEQYQOia KAl UE TO BEPUOOTATN XWPOU, N EYKATACTACT) UTIOPEL va AeLToup-
vel ye ppéoko agpa 100%. To ouyKpdTNUa YUENg otapatd va Aeltoupyei
KAl €TOL O KALMATIONOG (PUEN) TOou XWPOU TipayupaToroleitar Jovo Je TO
PPECKO AEPA KAl ETIOPEVWG UE MIKPO KOOTOG.

10-6. AuTdéuarog €Acyxo¢ KEVTPIKNG HOVAdAg KAINATIONOU

O autdpatog EAeYX0G TWV YUXPOUETPLKWV OTOLXEIWY TOU agpa, aAAd Kal
NG MoLdTNTAG TOU TIPOCAYOUEVOU a€pa O €va KAIUATICOMEVO XWPO, Yive-
TaL ouvnbwg W éva cuvduaoud AQUTOUATION®Y. AVTITPOCWTIEUTIKOL TETOLOL
auTouaTiopol avarTuxenkav oe TPONYOUUEVEG TIAPAYPAPOUSG autoU Tou
Ke@aAaiou. Mropel OUWG va XENOoLUoTIomnBouv Kal ol AAAOL QUTOPATIOMOL
TIoU ava@EpovTtal oTo €10IKO UABNUA QUTOMATIOMWY TO oroio diddokeTal
OTO TIPWTO KUKAO omtoudwv Twv TEE. H aAAayr otn Aettoupyia Tng €yKa-
TAoTaong KAATIONOU ard BEpuavon o PUEn Kal avtioTpoPa Uropel va
vivel xelpokivnta f autépara. 21 rnepinmtwon autonatng aAAayng arod
Mia kat@otaon otnv AAAn, o oXedlAoUOG TOU AQUTOUATOU EAEYXOU TIPETIEL
va eival TIoAU TIPOCEKTIKOG KAl ETIUMEANUEVOG, (DOTE VA ATIOKAElETAL N TAU-
TOXPOVN AelToupyia BEppavong Kal PUENG Tou Propei va TipoKaAEoeL ave-
TIBUUNTEG KATAOTACELG KAL AVTIOLKOVOLKI] AELTOUPYIa TNG eykataoTaong.

Eva oxeTikG anAd cUOTNUA AUTOUATIONOU KEVTPIKAG HovAadag yia 6Ao
TO XpOvo @aivetal oto oxfua 10-16. To cuotnua auto rieplhaupBavel EAey-
X0 OepHOKpaOTiag, OXETIKAG UYpAaCiag Kal ¢pECKOU aspa.

A. ‘EAeyxoq Tou PppEOKOU agpa.

Me Tov eriAoyéa ppeoKou agpa (S), ETMAEYOUNE TO TIOCOOTO TOU PPECKOU
Qagpa Tou €TIBUPOUNE OE MO OUYKEKPLUEVT TIEPITTTWON KALLATIOMOU (TTX.
25%, 50%, 75%, 11 100%). To Moo0o0TO PPECKOU agpa Tou Ba eTiuAéEoupe
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(mx. 25%) Ba eival To EAAXIOTO TIOCOCTO OTO OTIOI0 ETUTPEMETAL VA A€l
Toupyei n povada. Emopévwg To moocooTtd autd propel va auéndei puexpl
Kat 100%, aAANG TIOTE O Uropel va TIECEL KATW ToU 25%, TO OTI0i0 KAAUTITEL
TIG avAYKEG TOU KALMATICOMEVOU XWPOU OE PPECKO agpa. To MoocooTd Tou
PPECKOU aEPA KAL TOU a€Pa avakukAopopiag eAéyxetal ard Toug Beppo-
otareg (T,) ka (T,). Ot BepuooTateg ouVOEOVTAL NAEKTOIKA HETAEU TOUG HE
TETOLO TPOTIO WOTE Ol EVTOAEG TPOG ToV NAekTpoKIvVNTPa (M,) kat ta dia-
PPAYUATA TIOU EAEYXEL VA £XOUV WG AMOTEAEOUA TNV auoueiwon Twv To-
000TMV PPECKOU agpa, avaloya pe tn Bepuokpacia mepBAAAOVTOG (Pppé-
oKou aépa). BEBaia, 6Tiwg avagpepBbnKe Kat 1o avw, n autéuatn avgouei-
WON TOU PPECKOU agpa, Ba yivetal povo PETAEU TwV TIOO0OTWV 25% Kal
100%. Z& Kapia TIEPIMTWON TO TOCOOTO TOU PPECKOU aspa de Ummopei va
méoel KATw amd 1o eAAX10TO 6pI0 TOU 25% OGTO OToio £XEI PUOUIOTEI O £MMI-
Aoyéag (S).

-—_]] i M e
EruAoyéag - T3 Ty =
TIOCOOTOU PPECKOU
agpa MJ:T [
D 5
— Vs L Vs
T B owgdEragy Ms /

dpeoKog aépag
——————

5

A e
| A
KevTplkn T
KALLATLOTLKY) Aveplotpag
povada

Zxaua 10-16. Zxnuatikn nmapdoTacn QuToUaToU EAEYXOU KEVTPIKNG Hovadag
KAUQTIOUOU yia OA0 TO XpOVO.
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B. 'EAeyxoqg ThG Osppokpaciag.

O Bgppoatatng (T;), TOo AOBNTAPLO TOU OTIoioU Eival TOTOBETNUEVO OTOV A-
€pa emOTPOPNG, EAEYXEL TN BaABida (V,) mapoxng (eatou vepou (N atuou)
TPOG TO OTOLXEIO BEpUavoNng kATa Tn AslToupyia BEpPAVONG TOU KAATICO-
pevou xwpou. ‘Otav n Bepuokpacia Tou agpa emoTpoPNg (TIou eival ) Bep-
MOKpaGia Tou BepUalVOUEVOU XWPOU) YiVEL LIKPOTEPN TNG EMBUUNTNG, TOTE
0 Beppootdatng (T,) divel evtoAr| ot BaABida (V) va avoi&el kat va Tpogo-
00TnBei ue {eoTO vePO TO oToLXEio BEPPavong. O agpag ou Tiepvd arod 1o
oTolxeio B€pupavong, BepuaiveTal kKat pe tn Ponbela Tou aveULloThpaA TPO-
odyetal oTo KAWATICOUEVO XWpo. ‘Otav kavoronBei n Bepuokpacia tou
Xwpou, apxiCel n avtiotpoPn dladikacia rmou kAeivel Tn BaABida apoxng
Ceatou vepou (V,) Tpog To OTolXEio B€pUAvonG Kal OTauaTa v Tapoxr
(e0TOU veEPOU TIPOG TO OTOoLXEIO BEpHavoNG.

O Bgppoaotarng (T,), To AloBNTPLO TOU OToioU BPiCKETAL OTOV AEpa Ma-
poxXNG, eAEyxel eniong ™ BaABida mapoxng {eotou vepou (V;) Tpog To
otolxeio Bgppavong, aveEaptnta ano TG eVIOAEG Tou Beppootat (Ty).
‘ETol, 0 0€pag Tpooaywyng Tou avaxwpeel and TNV KEVIPIKA KALLATIOTIKN
povada Ba £xel mavta Tn BepuoKpacia Tou EXOUME TIAEEEL WG EAAXLIOTN
embuunTn Bepuokpaaia tou agpa npooaywyng. O Beppootatng (T;) EAEY-
X€L TN BaABida mapoxng kpuou vepou (V,), mpog To otoixeio YPugng. O idlog
BepUOOTATNG EAEYXEL TIAPAAANAQ KAl TOV NAEKTPOKIVNTAPA TWV OlaPpay-
MATwV (VTAumep) Tou oTolxeiou YUENG kalL Tou agpa mapakauyng (by-
pass). ‘OtTav n KALLATIOTIKA povAada Aeltoupyel oTo Bepivée KUKAO (YPUEN)
Kal n BepuoKpacia Tou aépa TouU ETIOTPEPEL eival HeyaAUTepn and autr
TIoU €XOUE EMMAEEEL YIA TOV KAWATICOUEVO XWwpPo (T1X. 30°C), o Beppoota-
™G (T;) divel evioAn otn BaABida mapoxng kpuou vepou (Vg) va avoi&et
Kal va TpopodotnBei To otolxeio YUENG ue Kpuo vepod. ETol, o agpag rou
repva arod 1o otolxeio YUEng, Yuxetal Kat OTEAVETAL OTOV KALATICOUEVO
Xwpo. OTav KavortonBei n Bepuokpacia Tou Xxwpou, apxiel n avtiotpoPn
Oladlkaoia yia va oTauaTthoel N Iapoxn KpUuou vepoU TIPOG TO OToLXElo YU-
&ng kat va otapatnoel n YUén tou agpa.
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. 'EAeyxoq ThG uypaciag.

Ma Tov éAeYXO TNG UYpPAciag TOTIOBETEITAL OTOV AEPAYWYO ETUOTPOPNG €-
vag UypooTdaTng agpaywyou (H), To aicbntriplo Tou oroiou nmapakoAoubel
TN OXETIKI) UYpaoia ToU agpa eTOTPOPNC KAl ETIOPEVWG KAl TN OXETIKY U-
ypaoia Tou KAlatilopevou xwpou. OTav n OXETIK uypacia Tou agpa ert-
OTPOYNG eival peyaAutepn ard To €rmBUUNTO OPLO OTO OTIOI0 €XEL PUBUL-
otel 0 uypootdng (H), To AloBNTNPLO TOU UYPOOTATN £VEPYOTIOLEL TO [UN-
XQVIOMO TOU UYPOOTATN, O OTToi0g e TN OElpd ToU avoiyel TeAeiwg Tn BaA-
Bida mapoxng kpuou vepou (V) Kal EMITPEMEL TN YEYLOTN TIAPOXN KEUOU
vepou amnd 1o otolxeio Yugng. ‘ETol mpokaAeital mtwon tng Bepuokpaciaq
TOU a€pa Tou Tepva anod 1o oTolxeio PUEng kat dnuioupyeital apuypavon
Tou Yuxopevou agpa. O agpag mou apuypavinke (auTtdg mou TEpace arod
TO oTolxeio YUENG), avaulyvueTal 0Tn CUVEXELA e TOV agpa TIapakapdng
(by-pass), yla va mpokUyeL £TOL 0 A£PAG UE TN OWOTH OXETIKT UYPaoia Tou
Ba otaAei otn cuvexela 0To KAPATICOUEVO XWPO UE TN BonBela Tou aveptl-
otpa. Otav n OXETIKN Uypacia oTo KALATI(OUEVO XWPEO KavoTrownBei, ap-
XiCel n avTioTtpopn dladikacia yia va Pelwdel n TTapoxr Kpuou vePOoU P0G
TO OTOlXEIO YUENG 1 Kat va otapatnoel TeAeiwg n mapoxn ( va kAeioel te-
Agiwg n BaABida mapoxng kpuou vepou Vg ). Av ano tn npoavagepbeioa
oladlkaoia aguypavong TpokuYel agpag Ue Bepuokpacia UIKpOTEPN arod
™V ermbuuntr, TOTE gvepyoroleitat o Bgpuootamng (T,) mou PpiokeTal
OTOV agpaywyo pooaywyng KALMATIOPNEVOU agpa, divel eVTOAR oTn BaABi-
da (V;) va avoi&el kat va TpopodoTtnoel pe (eaTtd vepo TO OTolXEio BEP-
pavong (avaBeppavong). ETol, o kpuog aépag mou mpogkuye amd tn Otadl-
Kaoia t™ng aguypavong Bepuaivetal otn cwoTr BePUOKPATia TIoU TIPETEL
va €XEL O KALLATIOUEVOG AEPAG TIPOCAYWYNAG KAl OTEAVETAL OTOV  KALUATL-
Couevo Xwpo e Tn Bonbela tou aveulotnpa. MNMapatnpouue oto cucTNUA
QuToMATIOPOU TIoU avarTuxnke o navw, 611 Katad ™ dladlkacia g a-
@uUypavong propei va amattnBei n Tautdxpovn Tapoxn kpuou kat (eoTou
vepoU (avabepuavong) otn KAATIOTIKT povada. BEBala, o’ autég Tig mept-
MTOOoELG, eival pavepd OTL TO KOOTOG AELTOUPYIAG TNG KAILATIOTIKAG HOVA-
0ag avefaivel onuavTika. Ao nMAeupdg YuxpopeTpiag, Tn Asttoupyia autn
Vv eidaue otnv napdypaeo (2-12).
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10-7. XUyxpoveg TAOEIG OTOV AQUTOMATO EAEYXO TWV EYKATAOTAOEWV
KAIpatiopou

Me tnv avdantuén tng ouyxpovng NAEKTPOVIKAG TEXVOAOYiag, ival puoilkd
O AQUTOMATIONOG TWV EYKATACTACEWV KALLATIONOU VA akoAoubroel TIg e&e-
Ai€elg. ETol, oNueEpPA O QUTOUATIOUOC TWV E£YKATACOTACEWYV KALLATIONOU
Oev TepPLopifeTal HOVO OTOV EAEYXO TWV BACIKWOV WUXPOUETPIKWY OTOLXEL-
WV Tou agpa ( Bepuokpacia, uypaoia, kaBapdTNTA ), AAAA UE TIG ArepLopL-
OTeG OUVATOTNTEG TIOU ToU SIVEL N YNOLAKY TEXVOAOYia emeppaivel kal oe
TIOAAEQ AAAEQ TTIOPAUETPOUG Miag eykaTdoTaong KALLATIOMOU. TETOLEG Ta-
PANETPOL Uropei va eival:

ZHMEIA EAEFXOMENEZ ZHMEIA EAEFXOMENEZ
EAErXoY EFKATAZTAZEIZ EAErXoY EFKATAZTAZEIZ
1050 KAlLOTIONOG 16 Zoveg M/©
53 Wuxpootdolo 55 HAekTtpOoOTAOLO
192 AVTAieqg vepou 75 E€aeplopnog
19 EvaAAGKTeg 26 AveAKuoTAPAG
57 ZMHVEG PWTIONOU 30 AepnTtootdoio
51 Zwveg FCU 319 Aldpopa onueia
14 Ze0oTO VEPO XPNONG

ZxAua 10-17. Mivakag aro nmpdypauua H/Y ue apibunon twv EAEYXOUEVWY ONUEl-
WV OTIG NAEKTPOUNXAVOAOYIKEG EYKATAOTAOEIG KTIpIOU.

o H e&olkovoéunon evépyelag
o H avd maoca oTiyun Kataypagr tTng KATACTAONG KAl TWV OTOLXElWwV
Aettoupyiag :
— TWV CUPMECTWOV (TILECELG, BEPUOKPATIEG, KATAVAAWON EVEPYEL-
ag, EVIOTUOMOG BAABWY KATL).

— TWV GUPMTUKVWTWOV (TILECELG, BEPUOKPAOIEG VEPOU KAl YUKTIKOU).

— TWV YPUKTWV VEPOU (TILECELS, BEPOKPATIEG VEPOU KAl WUKTIKOU).

— TWV AVEMIOTAPWV TWV KEVIPIKOV HOVASWV KALLATIOMOU (OTPO-
(QEQ, 0TABUN BopuRoU,Md/s).
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— TWV MUpywv YPUEng (meoelg, Bepuokpacieq Tou vepou Kal ToU a-
£pa TEPIBAAAOVTOG, KATAOTACT TWV AVEULOTHPWVY).

— TWV AvTAIQV — KUKAOPOPNTAV TWV KUKAWUATWY VEPOU (TUpYOU
YUENG KAl KALLATIOTIKQOV LOVASWV).

e To pnviaio kKal €TrOL0 KOOTOG AElToUpYyiag KABE KATAVOAWTIKAG Hova-
000G (OUNTILEOTMV, AVTALLV, AVEULOTAPWY KATL.).

o Ta mpoypAuuata cuvtipenong Twv dlapopwVv TUNPATWY Kal eEapTnuad-
Twv OANG TNG eykataotaong.

Ta alobntipa rou TorobsTouvtal o KABe €va ard ta mpoavaPpepbe-
vta e€aptAuaTa ovoualovtal otn Ynelakn YAwooa Kal avaAoyika 6pyava
€10600u. Ta avaloylkd opyava €l0680U PETAPEPOUV CUVEXWDG TIANPOYPO-
pieg (NAekTpkaG ofuata) and 1o eAeyXOUeEVO CUCTNUA (TIX. ard TO CUTILE-
OTN) TPOG TO MANCLECTEPO CNMEIO GUYKEVTPWONG TTANPOPOPIRV (PnPlakoi
€AEYKTEQ R controllers).
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it

Aepnrag

Zxaua 10-18. Zxnuartikn mapaoTacn KEVIPIKOU EAEYXOU, uEow H/Y, eykataoTaong
KAluatiouod.

Ekel oL mAnpogopieg enegepydlovral (LECW WIKPOETIEEEPYAOTWV) YA
va 060UV OTn ouveXeld, eVIOAEG OTa avaloyika opyava £6dou (Baveg,
VTAUMEPG, NAEKTPLKOL OLAKOTITEG LOXUOG KATL), Yla TIG avaykaieg dlopbw-
OElg, MWOTE va dlaTnpeeital mavta n KAAUTEPN duvaTrn KAaTAoTAOT) OTOV KAL-
MaTI(Ouevo Xwpo. OAOKANPO 1o cuoTtnua eAéyxetal ard H/Y kal urdpxet
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QUPIdPOUN ETIKOVWVIO HETAEU XPHOTN (TEXVIKOU) KAL YNOLAKLV EAEYKTWV
(controllers) woTe va yivovTal ot avaykaieg pubuioelg otig dldgpopeg napa-
METPOUG TIOU EAEYXEL TO OUOTNMA, avdloya pe TIG YeTapaAAdueveg anal-
THoelg Tou KAATI(OpEVOU Xwpou. O OAOKANPWUEVOG EAEYXOG Kal N dla-
XEipLon GAwV TWV MAPAUETPWY TNG EYKATAOTAONG urtootnpidetal anod ava-
Aoyo AOYIOHIKG, TO oroio divel Tn duvatoTNTa EYXPWHNG ArEKOVIONG O-
AWV TV Onueiwv eAEYXOU Kal AUEONG TIAPAKOAOUBNONG TwV eMeEUPACEWY
TOU XPNROTN (TEXVIKOU), KOBMOG KAl TO AMOTEAECUA TWV ETEPPRATEWDV TOU.

Temperalure Selltings

Sel Temperature Limits [C)
Cooling st temparatune Heating sat lemperalura

hlimirrium E Isnirrium fI::I
Maximum |E'? Idairmiam |J-i-
Room Temperatura Limits (7C)

Melinirriam Might |'5 Maximum Day I}"

Sliding Temperature [*C)
Sal temparaiure Qutdoar lernporaium

Lower III Lerwar |='L5
Heghiar I."r':- Faghar i*i'l

™ Mo sliding temperature
Change-over lempersture diference [PC) |2 'I

(.3 Cancel [ Help I

Manimur cooling sel lemperatine

ZxAua 10-19. OBovn H/Y otnv oroia gaivovtal ol pubuiocelg BeploKpACIWV
(temperature settings) oTi¢ oroieg uropei va eneuBetl o xpnotng (Texvikog) yla
OlopBwoelg.

2710 oxnua (10-19) gaivovtal 6Aeg oL pubBuioelg Bepuokpaciag mou uro-
pei va KAvel 0 UTEUBUVOG TEXVIKOG TNG EYKATAOTAONG LECW NAEKTPOVIKOU
urtoAoytoTh). Mapatnpoupe OTL 0 TEXVIKOG UTTOPEL va pubuioel TIG MEYIOTEQ
KAl TIG EAAXIOTEG BEpUOKPATIEG YIA XELLWVA KAL KAOAOKAIPL KABWGS Kal va €-
VNUEPDVETAL CUVEX®G YIA TIC BEPUOKPACIEG TIOU ETIIKPATOUV OTOUG OLAPO-
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poug Xwpoug tng eykardotaong. Me tov idlo Tpdro o xeplotig tou H/Y
urtopel va apakoAouBei, va eAEyxeL kKal va erepPaivel SlopBwTIKA o€ OAEG
TIG eAEYXOUEVEG TIAPANETPOUG TNG KALUATIOTIKAG £YKATACTAONG AAAG Kal
OAWV TWV NAEKTPOUNXAVOAOYIKWV EYKATAOTACEWY TOU KTIpiou.

Logs [ |MS Cad Seup Commasd Loghcl Syiwn Mise Loy OF

ViAWY Terminal Unit

ZxAua 10-20. O €Aeyx0G TwV OTOIXEIWV TEQLUATIKNG HOVASAG KAIUATIOUOU, OMWG EU-
@aviCstat otnv 080vn Tou H/Y og kevipiko ouotnua diaxeiptong Kktipiwv (B.M.S.).

Ta ouyxpova cuctipata Jdiaxeipiong Twv Kripiwv (Building Manage-
ment Systems) anoTeAouv EeXwPLOTO KAADO TNG OUYXPOVNG NAEKTPOVIKNG
TeXVOAOYIag KAl TNG TIANPOYPOPLKNG, TIOU dLApKWG BEATIVOVTAL UE TN TIPO-
0BNKN EAEYXOU OAO KAl TIEPIOCOTEPWV TIAPAUETPWY. TO KEVIPO EAEYXOU O-
AOU TOU CUCTNMATOC BpiokeTal PECA OTO EAEYXOMEVO KTiplo, AN propei
va yivovtal eneupBaoelg kat and aAAa onueia Tou KTipiou HECW TEPUATIKOU
TIOU €ival EYKATEOTNUEVO OE CUYKEKPLUEVO XWPO TOU KTIpiou. Emiong, uro-
poUlE va €Xoule €AEYXO0 THG KATAOTAONG TOU KTIpiou Kal amé améoraon
(ekTOG KTIpioU 1) TTIOANG) HECW Modem. Ot SuvaTOTNTEG TIOU HAG TIAPEXEL TO
ouotnua eival TepdoTieg, XpeldleTal OHWS OUVEXNG eKmaideuon Tou Tpo-
OWTIKOU TIOU EUMMAEKETAL OTN dlaxeiplon Tou KTLpiou Kat Babd yvwon éAou
TOU CUCTNUATOG.
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MEPIAHWH - ANAKE®AAAIQZH

e Ta OUCTAUATA AUTOMATOU EAEYXOU TIOU CUVAVTAUE OTIC EYKATAOTA-

OEIQ KAMATIONOU, EAEYXOUV Baclkd Tn BepMOKpacia, Tn OXETIKA U-
ypacia Kai Th moI6TNTA TOU aé¢pa 0TO KALLATILOPEVO XDPO.
Yridpxouv £MiONG KAl CUCTNATA TIOU TIPOCTATEUOUV TIG £YKATAOTA-
oelg 1 €€aopalifouv TNV OIKOVOMIKA TOUG AclTOoUpyia Ta orioia dev
eival UIKpOTEPNG OTIOUdALOTNTAG. AVTIOETA N ACOPAAELd AKPLBWV &-
EQPTNUATWY TNG EYKATAOTAONG, OTIWG Ol CUUTILECTEG KAl 1 OLKOVOWL-
KA AelTOUpYia TOug, aracXoAouv OO KAl TIEPLOCOTEPO TOUG UEAETN-
TEQ KAl TOUG IBLOKTNTEG TWV KAIMATICOMEVWV KTIPIWV.

OL autouatiopoi, avdoya e To PEUCTO TIOU EAEYXOUY, DlakpivovTal
0€ QUTOMATIONOUG EAEYXOU NG PONG TOU YUKTIKOU PEUCTOU, TOU VE-
poU Kal Tou agpa.
Avdaloya e TO XPNOLUOTIOOUKEVO PECO AELTOUpPYiag Toug, XwpiCo-
VTal o€ TPEIG PEYAAEG KaTnyopieg. ETol €xoupe:
— HAeKTpIKOUG 1) NAEKTPOVIKOUG QUTOUATIONOUG (NAEKTPLKOU PeU-
MaTOG).

— MveupaTikoug (Enpou agpa).

— Y3pauAiKkoug (USPAUALKNG Tieong).

— MikTa ouoTApaTta (1.X. NAEKTPIKOU PEUATOG Kal ENpou agpa).
Kd&Be cuoTnua autopaTiopou arnoteAeital arnod tpia Baoikd eEaptrhua-
Ta:

— To aicOnTApIO.

— To puBuIoTA.

— Tn ouoKeun eAEyxouU.

Ta ouoTHUATA AQUTOMATIONOU JlaKpPivovTal 08 CUCTHUATA KAEIOTOU
Kal avolXToU KUKAWUATOG.

2Ta OUOTAMATA KAEIOTOU KUKAWUATOG £XOUUE OUVEXN “emiKoIlvavia’
peTa&u Tou oTolxeiou TIou BEAouue va pubuicoupe (T.X. Bepuokpacia
eVOG XWPOU) Kal Tou pubpioTh (Beppokpacia otnyv oroia xoupe pub-
pioel eva Bepuootatn).
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e 2TNV MEPIMTWON OUWS TWV CUCTNHATWY AVOLXTOU KUKAWUATOG, TO al-

obntplo dev emmpedleTal and TO ANMOTEAEOUA NG AelToupyiag g
OUOKEUNG eAEYXOU (TLX. amd Tn Bepuokpacia Tou KALLATI(OUEVOU
XWPou), aAAd arnd aAAoug Tiapdyovteg (TL.X. arod Tn Bepuokpacia re-
pLBAAAOVTOQ).

O autopatog €Aeyxog ThG uypaciag anattei €vav uypooTtdtn, o oroi-
o¢ meptAauBavel To aiIoONTAPIO Uypacdiag, Kal To pUuBMIOTR, KaBWS
kat Tov eAeykTh (uypavtnpa). O uypooTdtng PpiokeTal ocuvndwg
OTOV KAUATI(OUEVO XWPO, EVM O UYPAVTAPAG OTN KEVTPLKN KALATL-
OTIKY) povada.
O autdpaTog £AeYX0G TNG TIOCOTNTAG TOU PPECKOU (Vwriou) agpa Yi-
VETAL PE EBIKOUG UNXAVIOUOUG TIOU TIEPIAAUBAVOUV:
— A100nTApIO Mapouciag oTo Xwpo CO,, 0ou®YV, KATVAG, KATL N
aloBntpLo Beppokpaciaq agpa MePPBAAAOVTOG (PPECKOU agPQ).
— PuBuioTh (avaAloyo pe to €idog Tou atobntnpiou).
— ZUOKEUR EAEYXOU (OTN TEPIMTWOT HAG TA CEPPBOMUOTEP TwV Ola-
PPAYHATWV VOTTOU Kal aépa eMOTPOPNG KABMG Kal Tou e&aepl-
ouou).

O analtoUuevog PPECKOG AEPAC OE Mia eykatdotaon KAIUATIOHOU
propel va Kupaivetal and 25% Tou OAIKOU OYKOU ToU KALUATICOUEVOU
aépa, €wg Kat 100% o€ eI0IKES KATNYOPIES KTIPIWV.

‘000 AtyoTEPOG £ival 0 OYKOG TOU PPECKOU aEPA, TOOO TILO OIKOVOMUI-
K@ Aettoupyei n eykatdotaon, aAAd Kal TOOO MEIRVETAI i TOI6TNTA
TOU KALLATIOUEVOU aEPQ.

2TIG OUYXPOVEG EYKATAOTACEIG KALLATIOMOU, XPNOLLOTIooUVTAL CU-
OTNHATA MPONYHEVNG NAEKTPOVIKAG TEXVOAOYiag Ta oroia, eKToG a-
O TOV EAEYXO TWV OTOLXElWV TIou avapepbnkav naparndave (Bepuo-
Kpaoia, uypacia, kaBapdInTa, Kivnon Tou agpa, MocooTO PPECKOU
a€pa KAM.), Urmopouv TautOXPOoVa va KaTaypapouv kabe oTiyur 6Aa
Ta oTOIXEiO KAl TI§ TTAPAPETPOUG AeIToupyiag TwV eEAPTNUATWYV (Un-
XAVNUATwy) NG KAMATIOTIKNAG eykataotaong (rieoelg, Beppokpa-
oleg, KaTavaAwoelg evépyelag, eviomioud BAABwY, KOOTOG AELTOUP-
yiag k@Be KATAVAAWONG, TIPOYPALUATA CUVTNPNONG KATL.).

‘OO TO OUCTNUA QUTOUATIONMY WG oUYXPOVNG HEYAANG KALLATIOTL-
KAGQ €YKATAOTAONG €AEYXETAL ATIO KEVTPIKO NAEKTPOVIKO UTOAOYI-



TO TMHMA AYTOMATIEMQN STON KENTPIKO KAIMATIEMO 491

OoTH, TIoU 310BETEL avaAoyo AoYIOMIKO, pEca arod TO Oroio 0 ureubu-
VOG TEXVIKOG €XEL OAN TNV £IKOVA AElTOUPYIAG Kal EAEYXOU TNG £YKA-
TdoTaong.

OL ouyxpoveg TAoelg KATAOKEUNG, AelToupyiag Kal EAEYXOU TwV nAe-
KTPOUNXAVOAOYIKWV EYKATAOTACEWV TWV KTIpiwv, dnuioupynoav ta
KEVIPIKA ouothuata oOlaxeipong Kripiwv (Building Management
Systems) mou amoteAolv &vav EeXwPLOTO KAGDO TNG NAEKTPOVIKNG
TEXVOAOYIAGQ KAL TNG TTANPOPOPLKNG.
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9) EPQTHZEIS

10.

Mowa eival Ta Baoikd oTolxeia Tou aépa Tou TIPETIEL va EAEYXEL Eva
OTOLXELWOEG CUOTNUA AUTOUATOU EAEYXOU OTOV KAIUATIONO;

Aci&te dlaypappaTikG Tn dour Kat Asttoupyia evog autouaTiopoU
QAVOLXTOU KUKAWUATOG.

Mold eival Ta Baoka e€aptuata evog CUCTHMATOS AQUTOUATOU &-
AEYXOU TNG Bepuokpaciag evog XWPOU, Ot KAELOTO KUKAwUQ
(BpoYX0);

2XedlA0Te OTOIXELWOEG JIAYPAUMO AUTOUATIOMOU YIa TOV EAEYXO
NG BepUOoKPACiag XWPoU O KAELOTO KUKAWMA Kal €Enynote N
AelToupyia Tou.

2XedlaoTe OlAYPAUUA KAEIOTOU KUKAWUATOG OTO OToio va ¢aivo-
vTal Ol SLAdOXIKESG PACELG AUTOMATIONOU Yla TOV €AEYXO TNG UYypa-
olag evog kKAaTilopevou xwpou. EEnynote ouvtopa tn Aeltoup-
yia Tou.

2xedldoTe CUOTNUA EAEYXOU TNG TIOCOTNTAG KALLATIONEVOU agpa
(V.A.V.) kat e€nynote Tn Asttoupyia Tou.

2XedlA0TE, dlAyPAUMATIKA, oUOTNUA EAEYXOU TOU OYKOU TOU (ppE-
OKOU a€pa Kal Tou eEagplopoU Tou KALMATI(OUEVOU XWPEOU Kal EN-
YAHOTE TN AELTOUpYia TOU.

2Xe0LA0TE, JlAYPAUMATIKA KEVTPIKN KALLATIOTIKA povada emnegep-
yaoiag Tou agpa kal TOTIOBETOTE QUTOMATIOMOUG TIOU va EAEY-
XOUV TauTtoxpova:

Tn Bepuokpaacia.

Tnv uypaocia.

Tov ppEoKO agpa.

Motd Baolkd eEQPTAUATA TOU AUTOMATIOMOU TieplAaupBavovTal o &-
va BepPOOTATN XWPOU;

Mati dev emAéyoupe ravia 100% QPECKO AP OTIG EYKATAOTA-
O€IG KALUATIONOU;
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Ti evvoouUue e Tov Opo inverter kKAl 0€ TIOLEG TIEPUTTWOELS EPAP-
MOCeTAL OTO KALUATIOUO;

Ti evvoouue e Tov OpO avaloyikda épyava €160660u 0T YPnPLaKm)
YAWOOQ TWV AUTOMATIONWY Kal Ti ue Tov 6po avaAoyika épyava e-
€000u; AvapEPETE OXETIKA TTapadeiypata.

Mowd eival Ta oroudaldTepa TAEOVEKTHATA TWV CUYXPOVWV CU-
onudTwy dlaxeiplong KTpiwv (Building Management Systems);
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NAPOPAMATA

. 0eA.14

«[a va yetatpéPoupe Ta mm oTNANG udatog (mm .Y A mm W) 1 ta
mbar oe Pa...»
Na diaypapei n ppdon «1 ta mbar»

. oeA. 19 — mivakag (0-2)
OToV Tivaka eKel TIoU avaypdagel, oTnV TIPWOTN OTHAN, «mm 1 mbar», va
olaypagei To «f mbar»

. oel. — mivakag (0-3)
OMOiwg oToV Ttivaka auTng Tng oeAidag, va dlaypagel To «1) mbar»

. o€l. 63 (mapaypagog 2-10)
oTn ypauury m=270/0,865=312¢g/s, To m va yivel w
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