HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA NEPOY

2UCTAMATA KAIMATIOMOU MOVO HE VEPO

270 CUOTAMATA QUTA O €AeyX0oC TwWV CuvBnKwv Tou
aEpa VIVETAI JE TNV KUKAOQ@OPIO TOU dEpa TWV XWPWV
HECO ATTO KATAAANAEC TEPMATIKEC OUOKEUEC, OTIC
OTTOIEC KUKAO@OPEI BEpUO N wuxpo vepo (Fan-coils). Ol
TEPUATIKEC OUOKEUEC Eival EYKATEOTNUEVEC OTOUC
XWPOUC TOU KTIpiou.

H TTapaockeurn Tou Wuxpou vePOU VIVETAlI OE WUKTIKEC
Lovadec (UOPOWUKTEC N AEPOWUKTEC).
H TTapackeur) Tou Bepuou veEPOU VivETAl OE AEBNTEC.



HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA NEPOY

Ol TeppaTikEC ouoKeueg (Fan-colls) treplAauBdvouy
OepUAVTIKO /WUKTIKO OTOIXEIO KOl AVEUIOTAPA VIO TNV
eCAVAYKQOMEVN KUKAo@opia Tou agpd. Kevipika
KAIMATIOUEVOC QEpAC eV TTAPEXETAl OTOUC XWPOUC N
OTIC (WVEC TOU KTIPIOU.

H TtTapox @piéoKou EeCWTEPIKOU QEpa TIPETTEl VA
QAVTIMETWTTICETAI CEXWPIOTA.

EEMTE]I}IM REAUpOE Egwrspire KEAupog
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2 UCTNHA KAIJATIONOU Je Fan-coils

EYETHMA KAIMATIEMOY ME NEFD KAL FCU



HAEKTPIKEZ EIKATAZTAZEIX

2 TOIXEIA TIOY AMNAITOYNTAIT'IA THN EKNONHZH MEAETHX
HAEKTPOAOIIKHZ EIKATAXTAZHZ

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA

Ta Baoikd cuoTAPATA KAIMJATIONOU CUNGPWVA UE TIC TTPONYOUMEVEC KATATAEEIC
gival o€ YEVIKEC YPAUMEC T akOAouBa:

1. ZuoTnpa KAIYATIOUOU vePOU. H eGwTEPIKA ovada ival JovAda agPOYUKTN
(QAANAETTIOPA PE TOV EGWTEPIKO OEPA) EVW HETAGU TWV ECWTEPIKWV Kal TNG
EGWTEPIKAG HOVADAG TO PECO EiVAI VEPO TO OTTOI0 PETAPEPEI TIG ETTIOUUNTEG
1010TNTEG TTOU OTTaITOUVTAI VIO Yugn — BEppavan. O1 eEowTepIKEG JOVADEG gival
TOTTIKEG HOVADEG avepioThpa-aTolxeiou (fan coil units — FCU) ol otroieg
dIATACCOVTAI OTOUG XWPOUG O€ Hop®r) €TTIOATTEDIA, OPOPNG, WEUDOPOPNG, KATT.

To ouykekpipévo ouaTnUa Bewpeital iIowg TO TTAEOV OIODEDOUEVO OTOV KTIPIOKO
TOHED KOBWG EXEI OXETIKA XAPNAG KOOTOG EYKATAOTOONG, XWPIG OUWG Va Eival
EVEPYEIOKA TO ATTODOTIKOTEPO.

270 oUOTNUA AUTO N NAEKTPIKN TDOPODOTNAN TTAPEXETAI OTNV EGWTEPIKA JOVAdA
TToU TTEPIAGUBAVEI TOV GUUTTIEDTN. 2UVABWG N TTapoxn gival TPIPACIKN. Ol
EOWTEPIKEC HOVADEC TPOPODOTOUVTAI HE XWPIOTO SiKTUO CUVABWC KaAWDdIO
SIaTOMNAG 2.5mm2 yia TN AgIToupyia Twv avepioTipwy Twv FCU.



KAIMATIZMO2/©EPMANZH
2Y2THMATA KAIMATIZMOY
TYETHMATA NEPOY - FCU

2YZTHMATA NEPOY E'INAI TA Z2YZTHMATA ZTA OINOIA H NAPOXH WY=HZ KAl OEPMANZHZ
FINETAI ME BAZH 'ENA AIKTYO NEPOY MNPOzZAIQrHz KAI ENIZTPO®HZ NPOZ EZQTEPIKH
TEPMATIKH MONAAA AITO EZQTEPIKH KENTPIKH MONAAA AEPA-NEPOY.

TA MO AIAAEAOMENA ZYZTHMATA NEPOY QZ TEAIKOI ANTOAEKTEZ 2TON KAIMATIZOMENO
XQPO E’INAI Ol TOMIKEZ MONAAEZ ANEMIZTHPA-ZTOIXEIOY (FAN COIL UNITS)

H AEITOYPIIA TOYZ ZTHPIZETAI ZE AYO BAZIKA ZTOIXEIA

1. TO WYKTIKO/OEPMIKO ZTOIXEIO TO OMNOIO ANMOTEAEITAI AITO XAAKINOYZ AIrQroyz KAI
2TO OlNOIO KATAAHTEI MEZQ AIKTYOY ZQAHNQZEQN TO WYYXPO/OEPMO NEPO AITO THN
KENTPIKH MONAAA. MEZQ TOY 2TOIXEIOY ENMITYTXANETAI WYY=H ME A®YIPANZH KAl
OEPMANZH TOY ANAKYKAO®OPOYNTOZ AEPA TOY XQPOY.

2. TON ANEMIZTHPA O OlNOIOzZ ME BEBIAZMENH KYKAO®OPIA MNMPOQOEI 2TO XQPO TON
AEPA NOY KYKAO®OPEI I'YPQ AITO TO 2TOIXEIO KAl EPXOMENOZ ZE EMNA®H ME AYTO
AINOKTA TIZ IAIOTHTEZ TOY ZTOIXEIOY (OEPMOKPAZIA).

3. BAZIKH NAPAMETPOZ THXZ AEITOYPI'IAZ TOY FCU E'INAI O AEPAZ ANAKYKAO®OPIAZ
TOY KAIMATIZOMENOY XQPOY. TO FCU INPENEI NA “ANATNEEI"" MEZA AITO TO XQPO
Q3TE NA AEITOYPrIEL

4, 2E ENA®H ME TON EZEQTEPIKO AEPA MEZQ ANOIFMATOZ TO FCU MIMNOPEI NA ENITYXEI
KAI YINIOTYNQAH AEPIZMO.



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA NEPOY - FCU

NMAEONEKTHMATA
1. EYEAIZIA ZTO 2XEAIAZMO ANAAOTIA ME TIZ ANAITHZEIZ TON XQPQN TOY KTHPIOY.
2. AYNATOTHTA EMITEY=HZ AYTONOMIAZ XQPOY KAGQZ TO KAGE FCU MITOPEI NA

EAEMXETAI AYTONOMA AIMNMO GEPMOZTATH XQPOY KAl KATAAAHAH HAEKTPOBANA,

MEIONEKTHMATA

1. AAYNAMIA MAPOXHX MHXANIKOY AEPIZMOY ME TIZ EMIOYMHTEZ IAIOTHTEX TOY
EZQTEPIKOY AEPA, EMITEY=H NMPOKAIMATIZMOY MEZQ EMNA®HZ ME YTAIOPO

2. AEN EMITYTXANOYN YITPANZH TOY AEPA TOY XQPOY IAIAITEPA TH XEIMEPINH MNEPIOAO.

3. H ZYNTHPHZH KAI Ol EMIAIOPOQZEIZ BAABQN TMPEMNEI ANATKAZTIKA NA TINONTAI ZTO
IAIO XQPO NMOY SYNHAOY YMNAPXFI KAI MAHAYSNMOY ATOMON
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2Y2THMATA KAIMATIZMOY

« ZYXZTHMATA NEPOY - FCU
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2Y2THMATA KAIMATIZMOY
ZYZTHMATA NEPOY - FCU

MONAAA AAMNEAOQOY KAI AIKTYO 2QAHNQZEQN
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Chilled/Hot Water Return

KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA NEPOY - FCU
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2U0Thua 2 cwAnvwyv

To Baolkd cuoTnuo Z2-CwWANVWY, €VOC NPOCAYWYNS Kat
EVOC anaywync VePOU, MNAPEXEL HOVO Wuetn n Hovo
BEppavon o€ OAOUC TOUG KALHATICOPEVOUCG XWPOUG.

O €AeyX0C TNC BEPUOKPOOIOC TOU XWPEOU YIVETAL UE TN
puBLION HEOW BEPUOOTATN XWPOU Kal Tpiodne BaApidac,
TNCG Napoxnc vepou oto Fan-coil.

Mia eninA€ov puBbuion tTng Beppokpaaciag yiveTal Kal ano
TOV QVEMOTAPQ, ouvnBwg 3 TAXUTATWY, O 0noiog
QUEOUEIWVEL TNV NOPOXHN TOU AEPA OTO OTOLXEIOD.
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2uoTtnua 4 cwARvwv

2. TO oUOTNHa 4 ocwANVWY UNAPXOUV:

- ‘Evac owAnvag npooaywyng yuxpou vepou

- ‘Evac owAnvag npooaywyng Bepuou vepou

- ‘Evac owAnvag enotpo@nc wyuxpou vepou Kal

- ‘Evacg owAnvacg

2. TO OWUA MAPEXETAL UOVO WUXPO 1 HOvo BeEpUO vEPO,
ano pHia tpiodn PBaApBida otnv €icodo | ano 2 diodeg
BaABidec NpoodEUTIKNC AElTOUpPYIAC.

2Tn €000 TOU OTOLXEIOU ouvRBwc TonoBeTeltal pia
Tpiodn OUo Beoewv, nou odnyel TO VEPO OTOV
QVTIOTOLXO KAGDOO ENOTPOPNC.
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£fodor KApanapEvoy aépa
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2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA NEPOY

_‘I'Iwurmq Texvikwv XapayXTneloTikwv

DA-107 | DA-108 | DA-190 | DA-112 | DA-207 | DA208 | DA-210 | DAZi2 I
-"-"EHIE'"-'I']F'I'-‘J'E DIDW
ApiBpde aveRoTpLy 1 1 1 1 2 2 2 2
Owauaarer) napay agpd (LERAT Tagimmra) méh 1.250 1,460 2.220 3,800 2,500 3.380 4,970 8,350
SraBEmpun eEuTEp otankn misom Pa 1] 63 a0 200 7o a5 &0 200
Evalkikine Scpudtnion ¥okKoowdnvas JE MTEpUVIO ahoupiviou
Ot gruscrine arigdagm L T4 B.E9 13.55 2317 16,25 20,50 3238 43,80
Aaafnr puknisn andboon KW 5,30 5.18 847 16,20 11,25 14,40 22.20 35,00
Mopoyg vepad (W) I 1.277 1,492 2326 3978 2,780 3.518 5.555 83483
Muign rmipone veood (PUER) kiPa 14 30 24 13 15 33 f
BEppavTikn anchoon kK 820 4953 14,85 25,40 17,10 22,50 33,50 54,60
MNapoys vepau (BEppovan) I'h 1.425 1.664 2.580 4.2417 2.970 3.900 5,515 9,482
Mradony mieons vEpod (GEpuavom) kPa 17 34 2F 14 17 34 7
Mapogh Viph'Hz) 230150
hroppogodpsem ayie [Lmbs Tmpdmn) W 290 00 B20 1,700 580 1.200 1.240 3.400
REyIame pedjs Aemouoyias A 1.3 28 24 7.5 26 5.6 5.3 156
Tl avemaTipa 3 3 3 1 3 3 3 1
AasTdosg Mnkag mim T30 243 943 1.096 70 43 243 1.086
Mdroc mim G52 B2 R 968 1.274 1.274 1.580 1.885
"ipoe mirmn 58 A58 54 GE2 458 455 S04 B2
Bipog kg 60 75 110 100 110 130 185
IHMEKIEH:
Ot npéc 1ou Nopordve TEVaKS WyUouy v e EERC ouvBrkes
WOEn: Eioobog ogpa 27 "COB /19" CWE
Eiooboc EEoboe vepol 7T/ 127 C (Erageia 4R)

Bepuavan: Eicolor nepo 207 COE

Eiooboc EEoboc vepod 4570/ 4070 (Frooeio 4R)
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« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ
WYKTIKH AMIOAOZH: 2,5 KW - 10,5 kW

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA OEPMANTIKH ATNOAOZH: 5,7 KW - 17, 2 kW
2Y2THMATA NEPOY
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« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA NEPOY
NMpoocaywynl vwTTou aépa o€ CUCTAMATA HOVO HE vEPO

‘Eva and ta npoBAQpATA NOU EXEL VO QVTILETWNIOEL O
LNXOVIKOGC OTO OUOTAUATA KAILOTIOPOU HOVO LE
VEPO, E€Ilval QUTO TNG QVAVEWONC TOU OEPQ TOU
XWPOouU.

To npoBANUa QUTO QVTILHETWNICETOL EITE PE TNV
TOMOBETNON ECOEPIOTNPWY OTOUC XWPOUC, OnoTE O
agpac dleloduel and TIC XOPAPAdEC, €iTe HE TNV
EI0aywWyn vwnou aepa peow Twv Fan-coils anod
QVOLYLOTA OTOUC EEWTEPIKOUC TOIXOUC.

Mic Avuon, n onolad nNAapeEXEL IKAvVOMoINTIKA
AMOTEAEOUATA, E€lval QUTN TNC

, and &va KEVTPIKO
aEpaywyod npooaywync.



HAEKTPIKEZ EIKATAZTAZEIX
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EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA NEPOY

Types of Air Side Systems

Space recirculating
alr system

~  All-water systems are those with

fan-coil. unit ventilator. or valance

- type  room  termunals  with

M unconditioned  ventilation  air

supplied by an opening through
Y the wall or by infiltration.

X,Fun coil

Conditioned ~ Cooling and dehumidification is
space hS provided by circulating chilled
water through a finned coil in the

L | L] unit.

All —water system: Fan Coil Unit only ~  Heating is provided by supplying
hot water through the same or a
separate coil.



KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY
ZYETHMATA NEPOY - FCU
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Fig. 68-b4 Fan colil unit with primary air supplied directly to the room
1 Primary air 5 Fan-coill unit
6 Exhaust air 6 Outerzone
3 Supply air {  Inner zone

4 Recirculated air
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Parallel t
Sensibie Cooling Coil—

Optional MERV 8 Filter

_..J"".

7th Parallel Terminc



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2YZTHMATA NEPOY - FCU
KPITHPIA ETMIAOIHZ FCU 2THN MNPA=H

EMIAOTH TYMOY MONAAAS ANAAOTA ME THN APXITEKTONIKH
MPOTASH

H EMNIAOIH 2YNHOQ2 ADOPA

1. EITE MONAAEX AATNEAOY KATA KYPIO AOI'O EM®ANEIX
2. EITE MONAAEZ WYEYAOPO®HZ MH EMOANEIZ.



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA NEPOY - FCU
KPITHPIA ENIAOIMHZ FCU 2THN NPA=H

2THN NEPINTQZH MONAAQN WEYAOPO®HZ EZEETAZONTAI TA AKOAOYOA

2.1. TO AIAGEZIMO YWOZ IN'A THN ETKATAZTAZH.

‘OTAN TO YWOZ E'INAI NMEPIOPIXMENO ANAAOI'A ME THN E®PAPMOIH
AMNAITEITAI AIEPEYNHZH ZE TEXNIKA OYAAAAIA KATAZKEYAZTQN A
THN NMPOTEINOMENH MONAAA. TO YWOZ THZ MONAAAZ FCU MNOIKIAEI
AIMTO ETAIPEIA ZE ETAIPEIA TIA THN IAIA IZXY MONAAAL.

2.2. ZYNAEZH THZ MONAAAZ ANEYOEIAZ ME 2TOMIO 2THN KATAOAIYH H
MEZOAABHZH AEPAIQroy AorQ AnOzTAzHx AITO TON TEAIKO
AMNOAEKTH. AIEYPENHZH YIMNAP=HZ ENAIAMEZQN AOKQN KAI

KPEMAZHZAYTQN. MMNOPEI NA AHMIOYPTEITAI MIPOBAHMA "OAEYZHZ

2.3. EEEYPEZH AYNATOTHTAZ ANAKYKAO®OPIAZ TOY AEPA EIAAAANQZ H
MONAAA AE AEITOYPTEI

2.4. AYNATOTHTA YNAP=HZ ANOPQIOOYPIAAZ IKANQN AIAZTAZEQN,
ENIZKEWHZ INA ZYNTHPHZH H ENIAIOPOQZH THZ MONAAAZ.

2.5. AIEPEYNHZH THZ OAEYZHX THZ ANNTOXETEYZHZ THZ MONAAAZ. ENIOTE
ATNMOTEAEI ZOBAPO NMPOBAHMA NMOY ANAITEI KAl APXITEKTONIKH
NAPEMBAzH



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA NEPOY - FCU
KPITHPIA EMIAOIMHZ FCU ZTHN MNMPA=H
EMIAOIH TYNOY MONAAAZ ANAAOI''A ME THN APXITEKTONIKH NPOTAZH

H EMIAOINH ZYNHOQZ AQOPA
1. EITE MONAAEZ AAMNEAOY KATA KYPIO AOI''O EM®ANEIZ
2. EITE MONAAEZ WEYAOPO®HZ MH EMOANEIZ.

2THN NEPINTQZH MONAAQN AAMNEAQN
1. EZETAZH TOY AOMIKOY ZTOIXEIOY MNMOY OA BPIZKETAI H MONAAA.

EAEMXOZ TOY MHKOYZ THZ MONAAAZ Q>TE NA MHN EZEXEI NMPOz
MMNAAKONOIOPTA.

EAEMXOZ TOY YWOYZ THZ MONAAAZ QZTE NA MHN YINEPBAINEI TO YWOZ
THZ NMNOAIAZ TOY NMAPAGYPOY.

2. EAEMXOZ TPOMNOY ANMOXETEYZHZ THX MONAAAX KAOGQZ MEIAAEZ
OPIZONTIEZ AIAAPOMEZ E'INAI ANMATOPEYTIKEZ XTO AAIEAO.



KAIMATIZMOZ/©@EPMANZ2H
2Y2THMATA KAIMATIZMOY

2YZTHMATA NEPOY - FCU
KPITHPIA EMIAOIHZ FCU ZTHN MNMPA=H
EMIAOMH MONAAAZ ME BAZH TO AMNMAITOYMENO ®OPTIO

1. H ENIAOIH BAZIZETAI ZTH AIEPEYNHZH KAAYWHZ TOZO TOY AIZOHTOY 020 KAI TOY
AANOANONONTOZ ®OPTIOY.

E®OZON O YMNOAOIIZMOZ YYKTIKQN ®OPTIQN AINEI THN AMNMAITHZH XQPIZTATIA TA
AYO EIAH ®OPTIQN ANAAOTIH E'INAI KAI H AIAAIKAZIA ENIAOIHE.

H KAAYWYH TOY AANOANONTOZ O®OPTIOY EINAI ZHMANTIKH EIAAAAQZ AEN
ENITYFXANETAI IAIAITEPH A®YITPANZH ZTO XQPO.

AMNOTEAEI TO BAZIKO KPITHPIO EMIAOIHZ. EAN AEN KAAYNTETAI 12Q% XPEIAZTEI
MEFAAYTEPHZ IZXYOZ MONAAA H MNEPIZZOTEPEZ MONAAEX ZTO XQPO (E®POzZON
MPOBAENONTAI) NA THN KAAYWYH TOY ®OPTIOY.

EAN H METAAYTEPH MONAAA AHMIOYPTEI YNEPAIAZTAZIOAOIHzZH 12Q% AMNAITHOEI
KAAYTEPH PYOMIZH TOY ZY2ZTHMATOZ EAEIMXOY INA THN EYPYOMH AEITOYPTIA.

NMOGANOTHTA AIEPEYNHZHZ ZE KATAAOIOYZ KATAZKEYAZTQN NA MONAAA MNMOY NA
KAAYNTEI TIZ ANAITHZEIZ



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA NEPOY - FCU
KPITHPIA ENMIAOIMHZ FCU 2THN NPA=H
EMIAOCH MONAAAZ ME BAzZH TO ANMAITOYMENO ®OPTIO

2. EMNIAOCH ME BAZH TO ®OPTIO ZHMAINEI ENIZHX AIEPEYNHXZH EAN H
MONAAA OA KAAYINTEI MONO ®OPTIA XQPOY KAl OEPMOIMNEPATOTHTAZ
(EZQTEPIKA KAI EEQTEPIKA KEPAH) H KAl ®OPTIA AEPIZMOY ZYNAYAZMO
ME ENAAAAKTH AEPA QZ YNOKATAZTATO KKM.

2TH AEYTEPH MNEPINTQZH TO ®OPTIO OA EINAI AY=HMENO AOIQ TOY
YMNOAOINOY ®OPTIOY TO OINOIO AEN ANAKTATAI AITO TON ENAAAAKTH
OMOTE KAI KAAYIMNTETAI ANATKAZTIKA AITO TH MONAAA.

H AIEPEYNHZH ZzTO ENINEAO AYTO FEINAI AAAHAENAETH ME TA
NMPOHITOYMENA KPITHPIA EMIAONHX (AIAZTAZEIZ MONAAAZ, KAAYWH
AANOANONTOZ, KA)

EMIAO'H ME BAZH TO ©OOPYBO OTAN O ©OOPYBOZ AINOTEAEI BAZIKO 2TOIXEIO
TOY XQPOY KAI AYNATAI NA ANOTPAIEIL



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA NEPOY

HAEKTPIKA XAPAKTHPIZTIKA 2YZTHMATQN KAIMATIZMOY NEPOY

1. ANTAIA OEPMOTHTAZ H WYKTHZ =>
YNOAOINZMOZ HAEKTPIKHZ IZXYOZ XYMIMIEZTH MONAAAZ

2. AEBHTAZ =>
YNOAOINZMOZ HAEKTPIKHZ IZXYOZ KAYZTHPA

3. TEPMATIKEZ MONAAEZX NEPOY (FCU) =>
YNOAOIZMOZ HAEKTPIKHZ IZXYOZ ANEMIZTHPA 2TOIXEIOY

4. AIKTYA AIANOMHZ NEPOY

YNOAOINZMOZ HAEKTPIKHZ IZXYOZ KYKAO®OPHTQN — ANTAIQN
NEPOY AIKTYQN AIANOMHZ ANAAOI'A ME TIZ AYTONOMIEZ TQN
XQPQN



HAEKTPIKEZ ETKATAZTAZEI~
ZYETHMATA KAIMATIEMOY ZTON KTIPIAKO TOMEA

2YZTHMATA NEPOY
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HAEKTPIKEZ EIKATAZTAZEIX

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA NEPOY
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HAEKTPIKEZ EIKATAZTAZEIX

POPTIA KINHZHZ HAEKTPIKQN
EMrKATA2ZTA2ZEQN

KAIMATIZMOX
2Y2THMATA AEPA-AEPA

PIKEZ KAIMA

I2TIKEZ MONAAEX



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

2 UOTAMATA KAIMOTIOMOU HOVO HE aEpa

2T CUCOTAMOTA  aAUTA 0O  KAIJATIOPEVOC OEPAC
TTapaoKeuadleTal otnv
KAl HETAQEPETAI OIQMECOU DIKTUOU QeEQOYWYWY OTOUC
KAIMOTICOMEVOUC XWPOUG. 2TNV

ECWTEPIKOC QEPAC avappo@dTal ATTo TO
UTTaIBpo, avapiyvueTal otov BAAduo MiEnc Me éva
THAMQ TOU QEPQ TTOU ETTIOTPEPElI QTTO TO KTIpPIO KAl
QIATPAPETAL.
2 TN Ouvexela okoAouBei n emelepyacia Tou agpa
ONAadn n B&¢puavon, wugn, uypavaon, aeuypavan
K.A.TT. avdAoya Pe TIC ETIBUUNTEC OUVONKEC.



HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

2UCTAMATA KAIMATIOMOU HOVO JE aEpa

TeAIKA 0 agpag odnyeital HEOW TOU AVEWIOTAPO KAl
TWV depaywywyv Olavournc aToug 0IAPopoUC XWPEOUC.

H puZn kal n apuypavon Tou aEpa Vivetral e Yuxpo
VEQPO, TO OTTOI0 TTAPACKEUAETAl TNV WUKTIKA Povadd
Kal odnyeiTal JEoa OTNV KEVTPIKN HOVAdA KAIUMATIOHOU
o€ (WUKTIKA oToIXEia)

H Bfppavon Tou aépa yiveral PHe Bepud vepd, TO
OTTOI0O TTAPACKeUAETAl O AERNTA KAl odnyeital HEad
OTNV KEVTPIKA HovAdd KAIMATIOMOU Ot& eVAAAAKTEC
dEpa-vepou (BepuavTiKA aTolXeld).

H UuUypavon Tou dépa Yiverdl aATO  KATAAANAEC
OUOKEUEG, TOUC UYPOAVTNPEC, Ol OTToiol OIOXETEUOUV
VEPO N ATHO OTNV KEVTPIKN HOovAdd KAIMATIOMOU



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

2UCTAMATA KAIMATIOMOU HOVO JE aEpa

H Bépuavon Kal N Wugn Twyv XWPwV KaBwc
Kalr o TOUG,
gcaoc@alAideTal HE TIC  OUVONKES  Tou
KAIMATIOCMEVOU CEPA TTOU EICEPXETAlI OTOUG
XWEOUCG.

O1 xwpol TToU €Xouv daTraiTncn oe Wuen
KAIJaTICovTdl e aEpa KATAAANANG TTApOXNGg, ©
OTTOIOC £XEI UTTOCTEI Wugn, Kdl o€
TTOAAEC TTEQITTTWOEIC METABEPUAVON.

Ol XWPOol TToU £XOUV dTTaiTnon ot Bépuavon,
KAIMATICOVTAl JE AEPA KATAAANANG TTAPOXNG, ©
OTTOIOC EXEI UTTOOTEI BEpavOon Kal :



HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ
2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA

2Y2THMATA AEPA
2Y2THMA KENTPIKOY KAIMATIXMOY ME AEPA
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HAEKTPIKEZ EIKATAZTAZEIX

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

TTOIXEIA TOY BAIIKOY ZYITHMATOE KAIMATIZMOY

ITOIXEIA TOY IYITHMATOZ

AEITOYPTIA

KYKAGMA AEPA

1, Elmafog vuwmed afpa {oTopio,
aywyde, puBuioTikd Sagpaypara)

2. Puuramikd Sagpedypara oipa
avaKUkhopoplog

3, PuBpankd Bioppdypard afpd
amoppIYS

4. didtpa

§. MNpoBeppavinpag

8. WukTikd oToigEia

7. BeppavTikd gTonEn

8. Yypavig

8, AvepoTipe Tpagaywyis -
EmigTAODAS

10, AfkTuc CEpOYWYILLY

11, Erbpia mpooaywyfs aipa

12, Tropic EMaTpoons oipa

13, GeppooTdimng Xupou

14, YypoaTdmg Kwpou

15, PuBjiais Siagptypdnuy omo
KiptTio pigng

Avavwan Tou aépa Tou KTipiou
Pigpian moodmrug afpa avakukAopopiag

PiByion moodrnrag afpo andppiung

ATTOUGKPUVTT PUTTOYOVIOY DUILY

MpoBippavon Tou aépa

WOEn v aglypovion Tou atpd

Gépuavon Tou cipa f) peroBEppavon i poBpion
Beppoxpacias Ko GXETKAS Uy padiag

“Yypavan Tou Epa

Mptofiean g amapairnmg EVEPYEINS yia T Kivnon
TOU CEpd

Meragopd Tou aépa Tpog! amaywyl Tou GEpa ammd
Toug khipaniupEvoug ¥ipoug

Aigvopn Tou aipa OToug ¥Upoug

Arroyuryri ToU GEA OO TOUG XWpoug

PUBan Beppokpagiag Tpooaywyr; ToU aEpa ‘
POBiGn oyETkAG uypaoias Tou afpa

PuBpon apoyc Efwrepikol  ofpa ke oépa
avakukhogoplac

[KYKAQMA YYKTIKOY MEZOY

16. Yok povida oupTleams
(eEamyioTg, OuyMEDTG JURTTU-
puwtrc, fakRiGa exrovwang) f
WukTIKA ovadi gmopognang

Mapaylyr wuypod vepod

KYKAQMA YYXPOY NEPOY
17. AvThEG
18, LwAnvwonc wuypsl vepol

19, PuBpiomikég Pahpif;

20, Twhnuiaeig sukhiuarog vepol
améppIunG Beppdmrag

21. Npyos wotng

KYKAQMA GEPMOY NEPOY

22. hefnrac meTpehaiou  puaikol agplol
23. AvThieg

24, Tuhnvasaeig Bepuod vepod

25, Pubyomikés BoApiGeg

MNpbodoon evépyeis yia T kinan Tou vepol
Meragopd wuypol vepold amb v yuknikf Hovdda
TIpOC T YUKTIKG aTaiyEld

Pi6yion Tapoyc vepol oTa YuxTikd aTaela
Meragopd vepod omd v wukmk povdda orov
Tipyo yikng

Ambppipn BeppdTmia amd 1o oupITURVWT T
yuknkhg povadag aro TEpiBAkhoV

Mapayuyr Bepyod veped A aryod

Mpdadwan evépyelag yia T Kivaan Teu vepal
Meragopd Beppod vepol amd 1o AEfno Tpog Ta
BeppavTicd aronyEla

PuAuion ropoyi vepod aTa Bepuaviikd aTonEin




HAEKTPIKEZ ET KATAZTAZEIZ
ZYETHMATA KAIMATIEMOY ETON KTIPIAKO TOMEA

2Y2THMATA AEPA

H Kevipir KAlpatiot itk Movada (KKM)

KAIMATIZOMENOZ XQPOZXZ

H + [pwrelwv adepag

- AUpac avakukAogopiac

NwTTOC agpag




HAEKTPIKEZ EIKATAZTAZEIX

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

H Kevipir KAlpatiot itk Movada (KKM)

Tn OoL&taén Agitoupylac plac KKM, oT1LC VEVLIKEC CpXEC INng, 1IN
BAEémmoune ouvonILlk& oto oyxynua (7-11). O oépoc MToU QIOCTEAAOUV,
ovoudleTol NPWIEVUOV AEPAC £V O OEPOC HOU TpopodoTel TO OTOL-
xelo Toug, ovoudlctol agpag tTpopodoociag. O wepag TpoPodooliac o-
noteAel nlyua 1ToUu oépa TOU YOPOU MOU oVOU&d{eTol OEPOUG OVAKUKAO-
poplog KXol TOU CEpa TOU NeEPLPOAAOVIOC NoU OVOUA(ETOl VRNOG oHE-
pog. To otoiyelo 6épupovonge oupPoiAiletcal pe 1O +, TO VYUKTLKO

crtoLyxelo pwe 1o —-. Av n KKM éyxelL pdébvo €va otolyelo MOU TO YE€LUO-
Vo xpnoLuponoleital GAroTe yvio YUEn kol GAAOTE VI DE€puavon, ouU-
16 ouuPoAiletal wcg +/=. H KALUOTLOT LK povada TOoU oyxnuatoc (7-

11) dev amoppintel oépoa oto mneplPpdirov. lloocdinta Ouwc aeépw, Lon
HE TO VIO oE€py, VUINOYPEWTLKY oHouokpUveTlol ond IO ovolyuoto,
TLC Yopou&deC KAMN., QAALOC Ba NTov oadUVvoTIn N €Looaywyl VernoU of-—
ool .



HAEKTPIKEZ EIKATAZTAZEIX

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

H Keviptrfl KAitpatiot Lkl Movada (KKM)
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HAEKTPIKEZ EIKATAZTAZEIX

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

H Keviptrfl KAitpatiot Lkl Movada (KKM)

1o oXfhupo (7-12) éyxoupe ploa &AAn di1&dtofén, pe tnv omnola n KKM
anoppintel ofpa oto neplPé&iirov. T'la va enitteuxBel autd Ba npé-
net n KKM va slvoal g€podloacpévn kol pe &va akdun oveulLotfhpo, O-
nw¢ eoivetal oto OYAuA. LInNv nepinitwon oquiln, O oEépaC MOU oIouc—
KPpUVeETAL ornd 10 XOPOo OVOUA(ETOL OMOYOHEVOCQ QEPAG, £VO EVva TUAUX
Tou poévo ypnolLuornoleltol ©C ofépag ovarukAopopiag OnwC okplLPAC
pailvetal oto oxnuo (7-12).

O oépac péoa otnv KKM unopel va Beppalvetal o1to BepuaviLkd
cotoLyxelo, f va YUyxyetal oto YuxktLkd otolxelo. Me 1nv Yuén oto
YUKT LKO otolyxelo enttuyyxdvetal Kol n oapUypavon. AviiBetoa, n U-
ypoavon otnv KKM upnopel voa snttuyxdvetoal pdvo péow ToOU UypovIin-
oot

Ye OplLOpéveg PEALOTO MNEPLOTOCELC TNOU anolTelTtoal peydAn oel-
ypovon tou oépa, KateP&louupe mnoAU 1n Beppokpoacia 1tou YUKTLKOU
cotolLyelou, mpokeLluévou vo enLTUXoUpe Tnv enLbuunthy oelypovorn,
oG mpotoU otaiel o npwiteltev afépac OTOUC XWpouc oavobepuoive-
Tol. AnAadf, 10 KaAokalpl, péoo otnv KKM, unopel va &xyoupe tou-
1Oy povn Agttoupyla tou YUKTLKOU KoL ToUu BegpuavilkoU otolyelou,
mTodvIie To omoio oudégnmote vivetol aotio TKM.



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

« 2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

wW  33°C,28°C

ENE=HIMHZH ZXEAIOY

1. EEQTEPIKOZ AEPAX ANAMIITNYETAI
ME AEPA ENIZTPE®OMENO AITO
TO XQPO.

2. TO MIFMA AEPA ME ENAIAMEZH 25 oC
OEPMOKPAZIA NMEPNA AIMO ZTOIXEIO
NOY WYXEI H OEPMAINEI TON AEPA 25 deg C, 50%RH

3. ME XAMHAOTEPH/YWHAOTEPH ,
OEPMOKPAZIA O AEPAZ NPOZAIETAI h
2TO XQPO

4. META AIMTO XPONIKO AIAZXTHMA O
AEPAZ TOY XQPOY AMNOKTA TIZ
EMNIOYMHTEZ ZYNOHKEZ KAI O 13 oC 13 °oC
KYKAOZ ENMANAAAMBANETAL.

33 oC

Air side system



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2YZTHMATA AEPA
H Kevipir KAlpatiot ikl Movada (KKM)
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HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
H Keviptkf] KAlpatiot ikl Movada (KKM)

2xnua (7-8): Tumikn popen piag KKM

1o oxhuo (7-8) PAEémoupes 1tnv TUnLKh popen ploac KKM. H povddo
aUTH tpogodoteltal pe kpUo vepd and 1o kKeviplkd ocuykpdinuo Yo-
Enc kol pe (eo1d vepd and 1tov AéPnita. H éfodoc 1ng ocuvdéetal pe
10 OlKTIUO aepaywydv Inc¢ sykat&otaonc. TonobBeteltol ouvABwe ot1o
undéye Lo Tou KALUoTL{duevou KiLplou, KOVI& OTIn HovAada HNopoywyncg
tou YuyxpoU vepoU. OL evaAA@kiec Bepudintoag nou dLabBétel eival
ctolxela (coil) vepol, 1, onaviditepa otolyela DX.



HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA




KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY

TYETHMATA AEPA — KENTPIKEE KAIMATIETIKEZ MONAAES (AIR HANDLING UNITS-
AHU)

1. AIAZTAZIOAOINHZH KENTPIKHZ KAIMATIZTIKHZ MONAAAZ
Chapt. 16 Humnidifier

Chapt. 13 Fan Chapt. 15 Heat exchanger Chapt. 11 Filter

Chapt. 10 Damper

Chapt. 13 Fan
Chapt. 14 Air cooler

Chapt. 14 Air heater

Chapt. 11 Filter Chapt. 17 Electrical equipment, controls



KAIMATIZXMO2/0EPMAN2H

2Y2THMATA KAIMATIZMOY
ZYZTHMATA AEPA — KENTPIKEZ KAIMATIETIKEZ MONAAES (AIR HANDLING UNITS

AHU)
1.  AIAITAZIOAOTHIH KENTPIKHZ KAIMATIZTIKHE MONAAAE
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KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

« 2ZYZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING UNITS

AHU)
Tifua aveuemipty
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KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

. IYITHMATA AEPA — KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING UNITS
AHU)

KEVTRIKN KAIJATIOTIKR povada
OE TTPOOTITIKG OXnpa



HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
H Keviptkf] KAlpatiot ikl Movada (KKM)
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2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA
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KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

TYETHMATA AEPA — KENTPIKEE KAIMATIETIKEZ MONAAES (AIR HANDLING UNITS-
AHU)

1. AIATAZEIZ KKM
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KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY
TYETHMATA AEPA — KENTPIKEZ KAIMATIETIKEZ MONAAES (AIR HANDLING UNITS-

AHU)
1.  AIATAZEIZ KKM
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KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

TYITHMATA AEPA — KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING UNITS-
AHU)

1. AIATAZEIZ KKM
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2Y2THMATA KAIMATIZMOY

TYITHMATA AEPA — KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING UNITS-
AHU)

1. AIATAZEIZ KKM
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KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY

TYETHMATA AEPA — KENTPIKEE KAIMATIETIKEZ MONAAES (AIR HANDLING UNITS-
AHU)

1. AIATAZEIZ KKM

= SR o
i [ |(ETE F
“! :

el Bl 4ol

‘|.| I'|
-ir '

it wfl 14 -l-




KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

SYETHMATA AEPA — KENTPIKEE KAIMATIETIKEZ MONAAES (AIR HANDLING UNITS-
AHU)

EZAPTHMATA KKM




KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

« 2ZYZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

All-air systems

Roorn heating and cocling with air only
in a low velocity plant
or a high velocity plant

Single-duct system Dual duct system
Hot and cold air duct

with variable with constant with variable with constant
volume flow rate volume flow rate volume flow rate volume flow rate
|
Single-zone Multi-zone
systems systems

—with local reheaters
—with alternating dampers (older systems)




KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

TAZINOMHZH 2YZTHMATQN AEPA (ALL AIR SYSTEMS) - ENE=ZHIMHZH
NMPOHITOYMENOY ZXHMATOZ

1. 2Y2THMATA MONOY Aroroy - MONO ¥Y=H 'H MONO ©OEPMANZzH
1.1. ME ZTAOEPH NAPOXH AEPA (CONSTANT VOLUME FLOW RATE)
1.1.1. MIAZ ZONHZ
1.1.1.1. ME ENANAOGEPMANZH TOMNIKH
1.1.1.2. ME PYOMIZOMENA AIAOPAIMATA
1.1.2. NMMOAAATIAQN ZQNQN
1.2. ME METABAAAOMENH NAPOXH AEPA (VARIABLE VOLUME FLOW RATE)

2. XYIZTHMATA AINAOY ArQroy — oOEPMANzZH+WYY=H TAYTOXPONA
2.1. ME ZTAOEPH NAPOXH AEPA (CONSTANT VOLUME FLOW RATE)
2.2. ME METABAAAOMENH NAPOXH AEPA (VARIABLE VOLUME FLOW RATE)



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
H Keviptkf] KAlpatiot ikl Movada (KKM)

Cooling Heating Humidifier
Coil Coil Fio R —
h, / \ / s F Supply Duct
Outside ; LB a0
Qutside (o) \ }/ \/ ( ) P I
—» \ —» IX : #
T o b1 supply Fan H-/
)\.\ s P e D A
L
Dan:pers | ] Conditioned
\ Recirculated Air (RA) Space
\ T
-
Exhaust (EA) O =
G Return Air (RA)

Return Fan

Single Duct, Constant Volume, Single Zone System



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING

UNITS-AHU)
7
1 \[ 8
| o 3
] 5
2 \ :
— O 4
¥Y 4
9 -
O o
(X
Fig. 68-38 All-air system
1 Qutside air 6 Recirculated air
2 Exhaustair 7 Primary air handling
3 Supply air 8  Air ducts (supply and extract air)
4  Extract air 9 Boller
5 Room 10 Refrigeration machine



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

2Y2ZTHMA ZTAOEPHZ NMAPOXHZ MIAZ H NEPIZZOTEPQN ZONQN

Air Handling Unit

2 ‘ Supply Duct Supply To
QOutside Air ’| / /@[I | * Other Zones

c 1__7_1 fl*_'a 1'_7_:1 ZOME

g . v i

¥ (| m— i

P @ ' Return From
Exhaust Air Rt Al i Return Duct Other Zones

(Optional)

All - Air System



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

« 2YZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

« 2YZTHMA MONOY ArQroy zTAOEPHZ NAPOXHZ MIAZ H MNMEPIZZOTEPQN ZQNQN

T
: I IR ER

5

Fig. 6-29 Single-duct systems without zone aftertreatment

1 Outside air 5 Room or zone

2 Exhaust air o Recirculated air

2 Supply ar 7 Prnmary air handling
4  Extract air



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

2Y2THMA MONOY ArQroy zTAOEPHZ NAPOXHZ MIAZ H MNMEPIZZOTEPQN ZQNQN
NMAEONEKTHMATA ZYZTHMATQN

1. EINAI H ATTIAOYZTEPH KAI MAEON AIAAEAOMENH MOP®H 2YZTHMATQN AEPA.
2. MIKPOTEPO KOZTOZ ZE ZXEZH ME TA YINOAOINA ZYZTHMATA AEPA
3. EYKOAOTEPH ETKATAZTAZH ZE ZXEZH ME TA YINOAOINA ZYZTHMATA

MEIONEKTHMATA ZYZTHMATQN

1. MIMOPOYN NA EAEM=0OYN MONO MIA ZONH. AYTO E'INAI MEIONEKTHMA
‘OTAN AEN EQAPMOZTOYN ZQ2TA

2. AEN MIMOPOYN NA ENMEKTAOOYN ZTON EAEIXO NOAAAINAQN ZQONQN
KAOQZ O EAEIMXOZ NNETAI ZTHN KAIMATIZTIKH MONAAA.



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

2YZTHMATA MONOY AraQroy ziTAOEPHZ NMAPOXHZ MNMOAAAMNAQN ZONQN ME
TOMIKH ANAGEPMANZzH

RN AT AL

Fig. 6-40 Single-duct systems with local aftertreatment of zone air

1 Outside air 7 Primary air handling

2 Exhaust air g Airduct

3 Supply air 9 Heating register for aftertreatment
4 Extract air 10 Cooling register for aftertreatment
5  Room 11 Room with external heat gain

6 Recirculated air



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

2Y2THMATA MONOY Araoroy xTAOEPHZ NMAPOXHZ MOAAAIMNAQN ZONQN ME
TOMIKH ANAGEPMANZzH

Reheatﬂﬂns

£\ 'y 3
VRV, e
Couﬁhg Heating
Coil Coil

Humtdlfler

Single Duct, Constant Volume System with Multiple Zones and Reheat



KAIMATIZMOZ/©OEPMANZH

2Y2THMATA KAIMATIZMOY
ZYZTHMATA AEPA — KENTPIKEZ KAIMATIETIKEEZ MONAAES (AIR HANDLING

UNITS-AHU)

2YZTHMATA MONOY ArQroy ziTAOEPHXZ NMAPOXHZ MNMOAAAMNMAQN ZONQN ME
KENTPIKH ANAGEPMANZH

i
EH B 7 8
s =

e

Fig. 6-41 Single-duct systems with centralized aftertreatment of zone air

1 Qutside air 2 Cooling coll

2 Exhaustair 9  Humidifier

3 Supply air 10 Reheater

4  Extract air 11 Fan

5 Recirculated air 12 Aftertreatrnent unit (reheater)
6 Filter 13 Zone valve

7 Preheater



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

2Y2THMATA MONOY AraQroy xTAOEPHZ NMAPOXHZ MOAAAMNAQN ZONQN ME
KENTPIKH ANAOGEPMANZH

NMAEONEKTHMATA ZYZTHMATQN
1. ATAITEI ZXETIKA MIKPO XQPO EMKATAZTAZHZ

2. AKPIBHZ EAEIMXOZ OEPMOKPAZIAZ KAl YTPAZIAZ T'lA MIA EYPEIA MNEPIOXH
POPTIOY ZQONQN

3. AIATHPHZH IKANOINOIHTIKOY AEPIZMOY KAI ENITEY=H NOIOTHTAZ AEPA
OzZO H NOZOTHTA TOY NMPOZAITOMENOY AEPA AIATHPEITAI 2TAOGEPH
KATQ AITO OMNOIEZAHIMNOTE 2YNOHKEZ

MEIONEKTHMATA 2Y2THMATQN
1. AKPIBO ZTHN AEITOYPI'IA TOY

2. MH ANMOAOTIKO ENEPIEIAKA KAOGQZ XYNAYAZEI 2TH OEPINH TOY
AEITOYPI'IA WY=H KAl ANAOGEPMANZH, H OMNOIA BAZEI TQN OAHTIIQN
2KOMIMO E’INAI NA ANTOPEYTETAI.
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KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

2Y2THMATA AYO AIrQrQoN zTAOEPHZ MAPOXHZ NMOAAANAQN ZQONQN

Cooling
Coil (CC) Mixing Box
A Cold Air
_.n. S—
Supply Fan / @)
= Heating
\. Coil (HC) S
l/ Warm Air
-— ‘ — Return Air

Return/Relief Fan

Dual Duct, Constant Volume System



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

2Y2THMATA AYO AITrQIrQN xTAOEPHZ NMAPOXHZ NMOAAATNAQN ZONQN

1 >F-©<

:ﬂ
"

Fig. 6-44 Dual duct system with dehumidification of the overall supply air flow

1 Cutside air 7 Frirmary air handling
2 Exhaust air 2 Reheater

3 Supply air 9 Stearm humidifier

4  Extract air 10 Hot air duct

b Room 11 Cold air duct

= Campers 12 Mixing box



KAIMATIZMOZ/©EPMANZ2H

2Y2THMATA KAIMATIZMOY

« ZYXZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZX (AIR HANDLING
UNITS-AHU)
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Fig. 6-45 Dual duct system with partial dehumidification of the supply air

1 QOutside air 9 Supply airfan
2 Exhaust air 10 Reheater

3 Supply air 11 Cooling coil
4 Extract air 12 Hot air duct

5 Dampers 12 Cold air duct
6 Filter 14 Mixing box

7 Preheater 15 Extract air fan
8  Hurmidifier



KAIMATIZXMO2/0EPMAN2H
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

NMAEONEKTHMATA ZYZTHMATQN AEPA

E'INAI TA 2YZTHMATA ME THN KAAYTEPH AIAXEIPIZH TOY AEPA.

H EFKATAZTAZH TQON KENTPIKQN MONAAQN TINETAI ANTOMAKPYZMENA
AIMTO XQPOYZ KYPIAZ XPHZHZ ENMOMENQZ Ol XQPOI AEN ENOXAOYNTAI AITO
TIZ MONAAEX OzON AO®OPA E OOPYBO, AIAGEZIMH EMI®ANEIA,
2YNTHPHZH, KATl.

H ENAAAATH XEIMQNA-OEPOYZ TINETAI EYKOAA XEIPOKINHTA H
AYTOMATA.

TA 2YZTHMATA MIMOPOYN NA AEXOOYN BEATIQZEIXZ E=OIKONOMHZHZ
ENEPIEIAZ ME TH XPHZH ENAAAAKTQN OEPMOTHTAZ, OIKONOMHTQN, KA.
NMAPAAAHAA ZE IKANOTOIHTIKEZ ZYNOHKEZ MN.X. NYKTEPINHZ AEITOYPIIAZ
MIMOPOYN NA ENITYXOYN ®YZIKH ANE=OAH WY=H (FREE COOLING) ANTI
THZ AATTANHPHZ MHXANIKHZ WY=HZ

ENITYFXANOYN IKANOMNOIHTIKO EAEMXO OEPMOKPAZIAZ KAl YITPAZIAZ ZE
NMOAAEZ OEPMIKEZ ZONEZ I'lA MIA MEIFAAH MNMEPIOXH TIMQN ®OPTIOY
ZONHZ.

MMOPOYN NA XPHZIMOINOIHOOYN Z2E ZYNOHKEXZ AY=HMENHX ZHTHZHZXZ
AIMNMOPPIVYHZ AEPA (EIAIKEZ EOAPMOTIEZ EMNAITEAMATIKQN XQPQN)

MIMOPOYN NA XPHZIMOINOIHOOYN 2E MEIAAEZ EOAPMOIEZ EKTETAMENQN
KTHPIQN ANEZAPTHTQXZ MEMEOOYZ AOI'Q TQN AIKTYQN AEPAIQIrQN.

MIMOPOYN NA ENITYXOYN OEPMANZH KAl WY=H zE AIAQOPETIKEZ
OEPMIKEZ ZONEZ. TAYTOXPONA.



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

MEIONEKTHMATA YZTHMATQN AEPA

AMAITOYN 2XETIKA MEFAAEZ ENMI®ANEIEX TIA THN OAEY:ZH TQN
AEPATQrQN KAl ENIMNAEON ENI®PANEIA TIA THN KKM E®OzON
EFKAGIZTATAI EZQTEPIKA TOY KTHPIOY

ATMAITOYN AY=HMENO YWOxz XQPOY IA THN AMPOzZKOINTH OAEYzZH TQN
AEPAITQrQN rnoy TMOAAEX ®OPEz FEINAI MNMPOBAHMATIKO EQX KAI
AIMAIrOPEYTIKO

AYZKOAIA ZTHN EZIZOPPOINHZH TOY AEPA :iTO AIKTYO EIAIKA ZE
EKTETAMENA AIKTYA AEPAIQIrQn

ATMAITOYN MOAYMNAOKO AYTOMATO EAENrXo AOrQ TQN ENIMEPOYZ
YNOZYZTHMATQN MNOY NEPIAAMBANOYN KAI ZYNENQZ IKANH 'NQzZH TQN
AYTOMATOY EAEIXoy

H EMNANAOGEPMANZH MOY ZXEAON [MANTOTE ENIBAAAETAI AOINQ THzZ
ADYIPANZHZ AMOTEAEI ZHMEIO MH ENEPIEIAKA AMNMOAOTIKO KAI MNPETMEI
FENIKA NA MNMEPIOPIZETAI OzO TO AYNATON.

O ZXEAIAZMOZ TQN 2Y2ZTHMATQN AMNAITEI MOAY ZTENH XYNEPT AZIA TQN
MEAETHTQN MHXANIKQN TOY EPIroOY, APXITEKTONA, XTATIKOY KAI
MHXANOAOIOY.



HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ
2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
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Zynua (7-9): Khparniopog kripiou péow KKM

ZTo oyxhuoa (7-9) dLokpivoupese pia KKM nou 1pogodorteital oand
kpUo 1 {eo1d vepd (avdroyo peg Inv enoxn tTou £toug), and £vo oe-
POYPUKTO ocuykpdinuo nou AsLtoupyel wg aviAlo Bepudinrtoac. AUTH 1
KKM givol eYKOXTECTINUEVI OTInNV OpoPn 10U KIilpliou.
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EFrKATAZTAZHZ
2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA

2Y2THMATA AEPA
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HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

2UCTAMATA KAIMOTICHOU MOVO JE aEpA
METARANTNG TTAPOXNG

TO XOPOKTNPWOTIKO TwV OCUCTNHATWYV
LETAPAAAOUEVNG napoxng aegpa (MI1A)
Elval OTL O QEPAC EIOEPXETAL OTOUG
KAILOTI(OPJEVOUC  XWPOUC e oTabBepn
Oeppokpaola GAAN N nopoxn  Tou
QUEOMEIWVETAL avaAoya it TIC



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

H petaBoAn Tt™nC nApoxnC VIVETOL HE
KOTAAANAEG TEPUATIKEC OCUOKEUEC PUBUIONG -
OlOVOLNC TOU OEPQA, Ol OMNoieC EAEyXOVTAL Ano
eva BeppooTatn.

H petaBoAn tnC napoxng ouvdualdetal
ouvNOwe pE aveloTAPA HETABANTAC NAPOXNG
N TONOBETEITAL EVOC AVEUIOTAPAC NAPAKAUYNGC
(by pass).

O eykataotaoelc MIMA eival e@odlaopeveC Kal
LE OUOTAMATA EAEYXOU TNG OTATIKNG nieonc.



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA

2Y2ZTHMATA AEPA
EepuooTdme
3 - Xiopou
Zuagreun anmaywync MIA

Agpag

avakukhogopios
Pudnomig
HECR Andppujm aépa

+ * MNwmée aépac

KevTpir) khuaTiot povasda -8
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Ewova 9. Ziomua kApaniopou petaBalléyevng napoxnc aépa



HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

j CFy S S

W7 |4 i
4
3
9
8 T T T

Fig. 6-48 Vanable AirVolume system (VAV)

1 Outside air & Single-zone primary plant

2 Exhaustair 7 VAV boxes (supply and extract air)
3 Supply air 8 Base load heating

4 Extract air 9 Room

5 Dampers



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

- IYITHMATA AEPA — KENTPIKEZ KAIMATIZETIKEZ MONAAEZ (AIR HANDLING UNIT-
AHU)

« 2ZYZTHMATA METABAHTHZ NMAPOXHXZ AEPA (VARIABLE AIR VOLUME SYSTEMS)

Outsid Supply Duct -+ Cold Air
utside _ — _'
Air VAV |-ww
S | 7]

I Supply T unit | [ unit -
. Fan . _ 1
Cooling . ‘ |

Coil (CC) | ® . V' -
Return > f
Air I Zone 1 Zone 2
i
Exhaust \ ‘
Ai — .
" Return Duct p—

Return Fan

Single Duct, Multiple Zone, VAV System



KAIMATIZXMO2/0EPMAN2H
2Y2THMATA KAIMATIZMOY

2YZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING UNIT-AHU)
2YZTHMATA METABAHTHZ NMAPOXHZ AEPA (VARIABLE AIR VOLUME SYSTEMS)

NMAEONEKTHMATA ZYZTHMATQN

1.

XAMHAOTEPH ENEPIFEIAKH KATANAAQ:ZH ZzE MEPINTQZEIZ MEPIKOY ®OPTIOY
KAGQZ O AEPAZ AEN WYXETAI ZE MNOAY XAMHAEX OEPMOKPAZIEZ KAI META
METAGEPMAINETAI ONQZ 2TA 2YZTHMATA ZTAOGEPHZ NMAPOXHZ

2THN MNEPINTQZH XAMHAHZ NMAPOXHZ AEPA Ol ANEMIZTHPEZ
KATANAAQNOYN  AIFOTEPH HAEKTPIKH ENEPIEIA

AINElI TH AYNATOTHTA ME MIA MONO KKM, TOY EAErXoy T[MoOAAQN
AIAOOPETIKQN OEPMIKQN ZONQN ME MEIAAEZ AIA®OPEZ 2TO ®OPTIO THZ KAOGE
ZONHZz. 2ZE ANTIOETH TMEPINTQZH XZYZTHMATQN ZTAGEPHX T[APOXHZ OA
XPEIAZOTAN APIOMOZ AYTONOMQN ZYZTHMATQN ANTIZTOIXOZ ME TON APIOMO
TQN ZONQN APA ZHMANTIKA MEFAAYTEPOX XQPOZ EFKATAZTAZHZ
MONAAQN

O EAErXox THz TNAPOXHX TOY AEPA OAHIElI ZE METAAYTEPH
E=ZOIKONOMHZzH 2E 2XEZH ME TON EAErXo THX OEPMOKPAZIAZ TOY
NMPOZAITOMENOY AEPA.

ENITYTXANOYN IKANOMOIHTIKO EAErXO OEPMOKPAZIAX KAl YIPAZIAZ TOY
AEPA TOY XQPOY.

TO ZYZTHMA AEITOYPIEl ME EAErXO THZ NMPArMATIKHZ ZHTHZHZ TOY XQPOY
(DEMAND CONTROL) OMNMOTE H NMPAIrMATIKH ANAITHXH KAOOPIZEI THN EN IENEI
AEITOYPI'IA TOY. O AYTONOMOZ OEPMOZTATIKOZ EAEIXOXZ ZE ANTIOEZH ME TON
KENTPIKO 2TA ZYZTHMATA :TAOEPHXZ TAPOXHZ EMITYMXANEI E=OIKONOMHZH
MEzZQ THZ ZHTHZHLZ.

TA ZYZTHMATA VAV AEITOYPIOYN IKANOIMOIHTIKA ZTHN MEPIOAIKH AEITOYPIIA
ENOZz KTHPIOY ME AIAZTHMATA AIAKOMNHZ (ZABBATOKYPIAKA) KAIQX KAI
ENINAEON QPEZ AITO TO NPOKAO®OPIZMENO QPAPIO AEITOYPTIAL.

AYNATOTHTA ZYNAEZHZ ME KENTPIKO ZYZTHMA AYTOMATIZMOY KTHPIOY.



KAIMATIZMOZ/GEPMANZH

>YZTHMATA KAIMATIZMOY
TYITHMATA AEPA — KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING UNIT-
AHU)
SYITHMATA METABAHTHE MAPOXHE AEPA (VARIABLE AIR VOLUME SYSTEMS)

MEIONEKTHMATA 2Y2THMATQN

1. YWHAOTEPO APXIKO KO2TOZ ETKATAZTAZHZ

2, MH IKANOIOIHTIKH ANMOAOZzH NOIOTHTAZ AEPA ZE XAMHAO ®OPTIO
AOIQ THZ EAAEIYHZ IKANOINOIHTIKHZ MAPOXHZ AEPA

3. MH ENAPKHZ AIANOMH NMPOZAITOMENOY AEPA 2TO XQPO zE NEPINTQZH
NMOA'Y XAMHAOY ®OPTIOY

4, AYZKOAIA ZTON EAEINXO YIPAZIAZ ZE MNEPINTQZH METABAAAOMENQN
AANOANONTQN ®OPTIQN

5. AYZKOAIA XTHN EZIZOPPOINHZH TQN AIA®OPAIMATQN ZTHN NEPINTQZH
AKPAIQON METABOAQN ZTHN NAPOXH AEPA

6. AY=HMENEZ KAAQAIQZEIZ KAl ZHMEIA EAEMX0OY AOIMQ2 TQN TEPMATIKQN
MONAAQN METABOAHZ THZ NMAPOXHZ

7. AY=HMENH YNTHPHZH AOI'Q TQN TEPMATIKQN MONAAQN PYOMIZHZ
KAOQZ NEPIAAMBANOYN NNEYMATIKA 'H HAEKTPIKA ZTOIXEIA BAABIAQN

8. EMINAEON ANOPQIMOOYPIAEZ ENIZKEWIMOTHTAZ TQN TEPMATIKQN
MONAAQN.



HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2YZTHMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA
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KAIMATIZMOZ/©OEPMANZH

2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

EINAlI ZY2THMATA TA OIOIA KAAYITOYN TO ZYNOAO TQN O®OPTIQN ENOZ XQPOY-
KTHPIOY ME TH AIANOMH AEPA ZE AYTON.

TA ®OPTIA NMOY KAAYTTONTAI E'INAI

1. ®OPTIA KEAY®OY2 KTHPIOY (EEQTEPIKA OEPMIKA KEPAH) AOI'Q
OEPMOINEPATOTHTAZ KEAY®OYZ (ArQriMOTHTA-CONDUCTION KAI ZXZYNAIQIrH-
CONVECTION) KAl AKTINOBOAIAZ (RADIATION) (BAETE WYKTIKA ®OPTIA).

2. POPTIA EZQTEPIKQON OEPMIKQN KEPAQN AOIQ TMAHOYZMOY, O®QTIZMOY KAl
2YZKEYQN.

3. ®OPTIA MHXANIKOYAEPIZMOY AOINQ TQN ANAITHZEQN ANANEQZH> AEPA :TO
XQPO-KTHPIO.

O NPOZAITOMENOZ AEPAZ AIAOGETEI OAA TA ENIOYMHTA XAPAKTHPIZTIKA (OEPMOKPAZIA-
YIPAZIA) ENQ H NAPOXH TOY YINOAOIIZETAI ETzI QXTE NA KAAYIMNTEI TO XYNOAO TQN
NMPOANA®GEPOMENQN ®OPTIQN.

Ol MONAAEZ TMOY YNOZTHPIZOYN XYZTHMATA AEPA EXOYN THN EYEAIZIA NA
ANTIMETQIMIZOYN OINOIAAHIMOTE NEPINTQZH ZYNAYAZMOY KAI ZENAPIOY ®OPTIQN.

H AIAZTAZIOAOINHzZH 2YZTHMATQN AEPA MNMEPIAAMBANEI TA NAPAKATQ 2ZTOIXEIA
1. AIAZTAZIOAOINHZH KENTPIKHZ KAIMATIZTIKHZ MONAAAZ (IZXYZ,MAPOXH, KA)

2. AIAXTAZIOANOINHzZH AIKTYQN AEPAIQrQN NPOzZArQrHz KAI AnArQrHz AEpPA
3. AIAZXTAZIOAOINHzZH TEAIKQN ANMOAEKTQN AIANOMHZ AEPA (ZTOMIA KAIMATIZMOY)



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

1.

AIAZTAZIOAOINHZH KENTPIKHZ KAIMATIZTIKHZ MONAAAZ

H MONAAA EMNEZEPIrAzIAxZ TOY AEPA AIAZTAZIOAOIEITAI ME BAZH Tiz
IAIOTHTEZ TOY AEPA (EZQTEPIKOY KAI ENIOYMHTOY, KAl TQN ®OPTIQN) MANQ
2TON YYXPOMETPIKO XAPTH.

H AIAZTAZIOAOINHZH KATAAHTEI ZE OAA TA AMNAPAITHTA ZTOIXEIA MOY
XPEIAZONTAIT'IA TON ZXEAIAZMO KAI THN NMPOMHOEIA THZ MONAAAZ KAI
2YITKEKPIMENA.

1.

© NSO RARWN

WYKTIKH IZXYZ

OEPMIKH IZXYZ

NMAPOXH AEPA

OEPMOKPAZIA KAI YTPAZIA MPOZAIQIrHz

OEPMOKPAZIA KOPEZMOY

NMAPOXH NEPOY

OEPMOKPAZIA MIZHZ

2YNTEAEZTEZ AIZOHTHZ OEPMOTHTAZ (XQPOY,2YZKEYHZ KAl ENEPIO%)

. AOINEZ NAPAMETPOI KATA NEPINTQZH



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2YZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING UNITS-AHU)
EZOMNAIZMOZ - TMHMATA MONAAAZ

ANEMIZTHPAZ NMPOZAIQIrHz

KOINO YYKTIKO/OEPMIKO XTOIXEIO (WY=H ME A®YIPANZH, AIZOHTH OEPMANZH)
KIBQTIO MIZHZ (ZE NEPINTQZH ANAKYKAO®OPIAZ AEPA)

YIFPANTHZ (YTPANZH TH XEIMEPINH NEPIOAO)

PIATPA | ZAKOODIATPA

ANEMIZTHPAZ ANAIQrHz

METAGEPMANTIKO ZTOIXEIO (ZE MNEPINTQZH MET'AAOY AANOANONTOZ)
ENAAAAKTHZ AEPA (YNMOXPEQTIKOZ NA ANAKTHZH OEPMOTHTAZ)
AIAOPAIMATA AEPATIA PYOMIZH NAPOXHZ (EZOIKONOMHZH)

© o NGO RN

TA ZTOIXEIA TQN ENIMEPOYZ TMHMATQN TOY EZOlMNAIZMOY YINOAOrIIZONTAI ME XPHZH
EIAIKOY AOTIZMIKOY KATAZKEYAZTPIAZ ETAIPEIAZ, EXONTAZ OMQZ HAH AEAOMENH THN
EMIAYZH THZ MONAAAZ O2ON ADOPA TA ZTOIXEIA TQON ®OPTION (WYKTIKQN, OEPMIKQN),
NMAPOXQN AEPA, OEPMOKPAZIQN ZXEAIAZMOY, KAl TQN ENIOYMHTQN XAPAKTHPIZTIKQN
THZ MONAAAZ

AMMO THN ENIAYZH ME TO EIAIKO AOrzZMIKO AIAMOP®QNETAI H TMPAIrMATIKH
KATAZKEYAZTIKH AOMH THZ MONAAAZ OINOTE KAI MIMOPEI NA NPOXQPHZEI H TIPOMHOEIA
KAI ETKATAZTAZH THZ.



KAIMATIZMOZ/©OEPMANZH

2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

KPITHPIA EMIAOIMHZ

H EMNIAOIMH MIAZ KKM E'INAI MOAY ZHMANTIKH IN'A TO ZYZTHMA KAIMATIZMOY
ENOZ KTHPIOY KAOQZ Q3 KENTPIKO ZYZTHMA EMHPEAZEI TO ZYNOAIKO
2XEAIAZMO TQN EFKATAXTAZEQN

1. POPTIO MONAAAZ

AIEPEYNHZH TQN ®OPTIQN MNOY KAAEITAI NA KAAYWEI H MONAAA. AYO
AYNATOTHTEZ KAI MAPAAAATEZ AYTQN

1.1. H MONAAA KAAYTITEI MONO TA ®OPTIA AEPIZMOY ME 100% NQIMNO
NMPOKAIMATIZMENO AEPA.

®OPTIO AEPIZMOY ZHMAINEI MIKPOTEPO 2XYNOAIKO ®OPTIO I'A THN KKM
(ZYMMETEXEI KAl H ANAOGEPMANZzH) APA ZHMAINEI MIKPOTEPH MONAAA
2E 12XY KAI KYPIQZ MIKPOTEPO AIKTYO AEPAIQIrQN zTO XQPO.

1.2. H MONAAA KAAYTITEI TO ®OPTIO AEPIZMOY KAI MEPOZ (ENIAOIH
MEAETHTH) TOY ®OPTIOY AOI'Q KEAY®OYZ. METAAYTEPH MONAAA KAI
AIKTYO AEPAIQIQN.

1.3. H MONAAA KAAYTITEI TO ZYNOAO TQN ®OPTIQN TOY XQPOY KAI TOY
AEPIZMOY. AKOMA MEIT'AAYTEPH MONAAA KAI AIKTYO AEPATIQI'QN.



KAIMATIZMOZ/©@EPMANZ2H
2Y2THMATA KAIMATIZMOY

2YZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING UNITS-AHU)
KPITHPIA EMIAOIHZ

2. Ol AIAZTAZEIZ THZ MONAAAZ

H KKM E'INAI MIA MEITAAH MONAAA AINOTEAOYMENH AMO EMNIMEPOYZ TMHMATA
(MODULES). AYTO THZ AINEI TH AYNATOTHTA EYEAIZIAZ 2THN KATAZKEYH THZ.

2YNEMNQZ E'INAI ZHMANTIKEZ Ol AKOAOYOEZ AMNO®AZEIZ

1. AIMO MNOIA TMHMATA OA AINOTEAEITAI TEPAN TQN ANAPAITHTQON AHAAAH
ANEMIZTHPQN NMPOZAIQrHz KAI ENIZTPO®HZ, KOINOY 2TOIXEIOY

YYZ=HZ/OEPMANZHZ KAl ®IATPQN.

TA ENMNIAEON TMHMATA T[POKYNTOYN AMO TH MEAETH KAI THN T[POTAZH

TOY MEAETHTH.

TA ENINAEON TMHMATA MIMOPEI NA E’INAI, TO KIBQTIO MIZHZ, O YTPANTHPAZ, O
ENAAAAKTHZ AEPA QX EZOIKONOMHTHZ TA AIA®PAIMATA TOY AEPA, EMINAEON

PIATPA, KA.

‘OAA TA EMINAEON TMHMATA MNMPOZOETOYN AIAZTAZEIZ 2THN KKM.

2YNENMQZ MNPENEI NA AIEPEYNHOEI H AYNATOTHTA ENAAAAKTIKQN AIATAZEQN THZ

KKM (AINAH KATA YWOz, AINAH KATA MNMAATOZ, KA)

A NA T'INEI AYTO OA MNPENEI NMEPAN THZ BAZIKHZ ENIAYZHZ ME TO AOIIZMIKO NA
MEAETHOEI KAl ME AOINZMIKO KATAZKEYAZTPIAZ ETAIPEIAZ Q2TE NA NMPOKYWOYN

Ol MPAIrMATIKEZ AIAXTAZEIZ KATAZKEYHZ.



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

MEAETH AIAZTAZIOAOIMHZHZ KKM.

1.
2.

YNOAOIIZMOZ WYKTIKQN ®OPTIQON KEAY®OYZ KAI AEPIZMOY
YNOAOIZMOzZ ©OEPMIKQN ®OPTIQN

EMIAOIH AEITOYPIIAZ KKM ZE ZXEZH ME TA ®OPTIA NOY OA KAAYITEI
3.1. NAHPH ®OPTIA KTIPIOY (KEAY®OZ + AEPIZMOZ)
3.2. POPTIA AEPIZMOY (TA ®OPTIA KEAY®POYZ KAAYIITONTAI ME FCU)

TA ZTOIXEIA ®OPTIQN MEPNOYN 2TO NMPOIrPAMMA YYXPOMETPIAZ

EMNIAOINH THZ MEOOAOY ENMIAYZHZ THZ KKM.

5.1. YY=H ME AQYI'PANzH (XQPIZ 'H ME ANAOGEPMANZH) 2THN NEPINTQzH
KAAYWHZ TOY ZYNOAOY TQN ®OPTIQN

5.2. YY=H ME A®YI'PANZH - MPOKAIMATIZMENOZ AEPAZ ZTHN NEPINTQZH
KAAYWHZ ®OPTIQN AEPIZMOY MONO.

5.3. GEPMANZI;)OME YgPANZH 2THN MNEPINTQZH KAAYWHZ TOY ZYNOAOY TQN
PTIQN

5.4. OEPMANZH ME YIT'PANZH - NPOKAIMATIZMENOZ AEPAZ ZTHN MNEPINTQZH
KAAYWHZ ®OPTIQN AEPIZMOY MONO

6. ENIAYZH ZTON WYXPOMETPIKO XAPTH. AIAZTAZIOAOIHZH KKM.

7. XPHZH EIAIKOY AOIZMIKOY KATAZKEYAXTPIAZ ETAIPEIAZ I'lA THN ENIAOIH

OAQN TQN 2TOIXEIQN THZ KKM, ZE ENINEAO KATAZKEYHZ, MTPOMHOEIAZ,
ErKATAZTAZHZ



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA

HAEKTPIKA XAPAKTHPIZTIKA 2YZTHMATQN KAIMATIZMOY AEPA

1. ANTAIA OEPMOTHTAZ H WYKTHZ =>
YNOAOINZMOZ HAEKTPIKHZ IZXYOZ XYMIMIEZTH MONAAAZ

2. AEBHTAZ =>
YNOAOINZMOZ HAEKTPIKHZ IZXYOZ KAYZTHPA

3. KENTPIKH KAIMATIZTIKH MONAAA =>
YNOAOINZMOZ HAEKTPIKHZ IZXYOZ ANEMIZTHPQN ZTOIXEIOY
BAZEI ENEPITEIAKOY KANONIZMOY - KENAK

4. AIKTYA AIANOMHZ NEPOY

YNOAOINZMOZ HAEKTPIKHZ IZXYOZ KYKAO®OPHTQN — ANTAIQN
NEPOY AIKTYQN AIANOMHZ ANAAOIA ME TIZ AYTONOMIEZ TQN
XQPQN



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA TIOY AMNAITOYNTAITIA THN EKINONHXH MEAETHZ
HAEKTPOAOIIKHZ ETKATAZTAZHZ

HAEKTPIKA ®OPTIA KENTPIKQN KAIMATIZTIKON MONAAQN

['1a TOV aEPIOUO-ECAEPIOUO KAl TTPOKAIMATIONO TOU VWTTOU QEPa TWV
XWPWV XPNOIUOTTOIOUVTAI KEVTPIKEG NOVADEC ETTECEPYATIAC AEPQ TTOU
OvOuAdovTal KEVTPIKEG KAIMATIOTIKEG Jovadeg (KKM).

Eival ol povadeg TToU CUVAVTAME EYKATECTNMEVEC OTA DWHATA TWV KTIPIWV
ATTO TIG OTTOIEC AVAXWPOUV PEYAAA DIKTUO AEPAYWYWYV TTPOG TO ECWTEPIKO
TWV XWPWV

O1 HOVADEC QUTEC KATAVAAWVOUV NAEKTPIKN EVEPYEIQ VIO TN AEITOUPYia
TWV QVENIOTAPWY TTPOCAYWYNG KAl ETTIOTPOPNG TOU AEPA.

AlaoTaolohoyouvTal yia To atTodIdOOUEVO POPTIO YUgNG-0Eppavong Tou
VWTTOU a€pa aAAa Kal he BAon TNV atTaITOUPEVN TTAPOXT VWTTOU aépa.
To NAEKTPIKO TOUG QOPTIO UTTOAOYICETAI EITE UE EUTTEIPIKOUC AAAQ

ATTOOEKTOUG KAVOVEG €iTE UE TTAN PN dlaoTacioAdynon UE Xpron
ECEIOIKEUMEVWY AOYIOUIKWYV KATAOKEUAOTPIWYV ETAIPEIWV.



HAEKTPIKEZ EFKATAZTAZEIZ
ZTOIXEIA MOY AMAITOYNTAI A THN EKIMTONHZH MEAETHE
HAEKTPOAOTIKHZ EFKATAZTAZHE
HAEKTPIKA ®OPTIA KENTPIKQN KAIMATIZTIKQN MONAAQN

2TNV TTEPITITWON TOU EUTTEIPIKOU UTTOAOYIOHOU I0XUOUV TO aKOAouBa

21nV TepiTTTwon KKM pe avepIoTAPES TTPOCAYWYRG KAl ETTICTPOPNG N
NAeKTPIKA 10XUG gival 1.5KW/(m3/s).

2 ¢ €10IKEG TTEPITTTWOEIGC KKM e eTITTAéOV OUCTAMATA OVAKTNONG
OeppodTnTag OTTWG ETTIRAAAEI 0 KENAK N nAekTpIKi 10XUG gival 2.5KW/(m3/s)

2TNV TTEPITITWON ATTAOU AVEMIOTAPA TTPOCAYWYNRS N ETIOTPOPN G (fan
section) n nAekTpIkA 10XUG gival 1.0KW/(m3/s)

Ta CUCTANATO AEPICHOU-EEAEPICHOU BEWPOUVTAI QPOPTIA Kivnong Kal
TPOPODOTOUVTAI HE XWPIOTEG TTOPOXESG ATTO AVTIOTOIXOUG TTiVAKES. ZUVHBWG
Ol TTAPOXEG Eival TPIPACIKES KOOI OTTAVIOTEPA HOVOPACIKEG.



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

« 2ZYZTHMATA AEPA - KENTPIKEZ KAIMATIZTIKEZ MONAAEZ (AIR HANDLING
UNITS-AHU)

« TIPOAIATPA®EZ KENAK

2Uppwva pe 1o dpBpo 9 tou KEEVAK., via TIC KevipikéC kAIJamaTikéC povadeg (KK.M.) Tou
KTnpiou ava@opdc ITYUoUV Ta EERC

« [ ng KK.M tou kmpiou avag@opdc ToU TRITOVEVOUC TOPED N 10XUC TWY CVEITTIPWV
(TTpoaywync n emoTpo@nc) Aappdverar ion pe 1.5 kW.-"(mE".-"s). € EIDIKEC TTERITITWOEIC, KOTA TIC
OTTOIEC amTaiTeiTan dIdTacn edIKwy QIATpWY, I/Kal UTTIAPYEN oUaTNEA Uypavang, /K ouaTnua
avakane Beppatnrac, nI1ox0c Twy AVERITTAPWY VId TO KTHPIO ava@opdc AdpBdaveral ion pe
2 5 KW/(m'/s)

+  DAeg o1 KK.M 10U KThpiou ava@opdc Tou TRITOYEVOUC TOPEN Je TTapoxrn vwtmou aépa 2 60%
ETTI TNC OVOHOOTIKAC TTapoxnc Toug DiaBéTouv ouaTnua avdktnone BeppotnTac Je evahAdKT
BeppotnTac Kol pe ouvteheaTr| avdknang TouAdyiotov ng = 0,5.

+ To guompa Uypavang aépa Tou KTnpiou avagopdc Tou TRITOVEVOUC TOPET EVal iDI0 |JE EKEIVO
Tou efetalOpevou Krnpiou, avetdapmra av eivar evowpatwpévo omyv KKM 1 amoreh
AUTOVOLO ECWTEPIKO aUATUA.



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

ENAAAAKTES AEPA
(HEAT EXCHANGERS)



KAIMATIZMOZ/©EPMANZ2H

2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

Otav atroppiTreTal  aépac amd Eva XwWPo O€
BepUoKpaaia JIAQOPETIKA ATd Tn BepUoKpaacia Tou
ECWTEPIKOU TTEPIBAAAOVTOC, €ival TTOAU TriBavo Ol
XAVETAI EVEPYEIQ.

O a€pacg TToU QTTOPPITITETAI TTPETTEI vd AvaATTANPWOEI
ATTO QPPECKO £CWTEPIKG aEpA. 1DIaITEPA OTAV O XWPOC
KATOIKEITAI, O OEPAC TIPETTEl vda TTPOCAXOEl Pe HIA
oplouévn Bepuokpaaia waTte va dnuioupyel aicBnua
Aaveanc.

H diadikagia auty T¢  avamAnpwaong Tou
QTTOPPITITOUEVOU QEPQA ATTAITEI TNV TTPOCOWOCN ) TNV
apaipeon BeppdtnTag, AvAAoya ME TNV €TTOXH TOU
ETOUC KOl TIC OUVONKEC TOU €COWTEPIKOU Kal TOU
ECLWTEPIKOU TTEPIBAAAOVTOC.



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

O dEpAc ATTOPPITITETAI ATTO £va XWEO, VIATI TTPETTEI VA
ATTOMAKPUVBOUV oI eTTIPAABEIC oudieC TIC OTIOIEC
TTEPIEXEL.

Ol TTAEOV KOIVEC dTTO QUTEC TIC ougiec eival TO
OloZeidlo Tou dvBpaKka Kal n uypacia. Kal ol duo gival
TO QTTOTEAECHA TG Trapoucdia¢ avBpwtwy HETA
OTOUC XWPOUC.

YTApXouv KAl AAAEC ouciec TToUu  TIPETTEl  vd
ATTOMOKPUVBOUV e TNV ATTOpPIYN TOU aEpd, OTTWCE N
OKOVN, To Oloceidlo Tou Beiou, To XAWPIO K.4.



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

Me Ta CUOTAMATA AVAKTNONG EVEPYEIAC, N EVEPYEIA
TTOU TTEPIEXEI TO PEUNA TOU QTTOPPITITOUEVOU aEpd
LETAQEPETAI OTO PEUNA TOU @PECKOU ECWTEPIKOU
aépa.

AnAadr To KOAoKdipl TO peUud ATTOPPIWNG TTPOWUXE!
TOo (eoTd vwttd aépa (mr.x. 40°C), e agpa TTOU
ATTOPPITITETAI OTOUC 2/°C. To XeEIJwva TO idI0 peUNA
TTpoBepuaivel Tov Kpuo vwtrio agpa (t.x. 0°C), ue
QEPA TTOU ATTOPPITITETAI OTOUC 21°C.

Ol PUTTOYOVEC OUCIEC TTPETTEI OUWCE VA TTAPAPEVOUV
OTO Q&pa amoppiwnc. AnAadry T1Ta oCuoThuaATa
AVAKTNONG EVEPVEIAC £VW TTPETTEI VA ETTITEETTOUV TN
LETADOON OepuOTNTAC TIPETTEI VA OTTOTPRETTIOUV Th
LETADOON PUTTWV.




KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

2TIC TTPOCTIAOEIEC VA IKAVOTTOINBoUV Ol TTapATTAvVW
ATTAITACEIC KAl TAUTOXPOVA VA HEIWBEI TO AEITOUPYIKO
KOOTOC V[e(e EYKATAOTAONC KAIJATIOUOU
avaTmTuxenkav d1apopol TUTTOI EVOAAAKTWYV
BepuOTNTAC KAI CUCTNUATWY AVAKTNONG BepUaTNTAC.

O1 dla@opEc avdueoa aToug OlA@opPOUC TUTTOUC
OUCOKEUWY, UAIKWV Kdl ouaTnudtwy KaBopiovTal
KUPIWC aT1TO TIC AEITOUPYIKEC ATTAITAOEIC.

Ol amaIToeI AuTEC eival ouvABwe n avdykn yia
pugn, BEpuavaon, uypavon n aeuypavaon Tou dEpa, n
O108eaIudTNTA TOU XWPEOU KAl N Admméataon avdueoa
OTO CnuEio AaTopPPIWNG TOU AEPA TOU XWPOU Kdl OTO
OnMEio AMWNS Tou vWTToU a£pa.



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)
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KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

H ANAKTHZH OEPMOTHTAZ E’INAI H AYNATOTHTA ENOZz XYZITHMATOZ NA
AZ=IONMOIEI THN MNEPIZZEIA H ATOBAAAOMENH OEPMOTHTA ENOz XQPOY MEzZQ
TOY AEPA, NA THN EMNE=EPIrAZETAI KAl NA THN META®EPEI ME ENIOYMHTEZXZ
IAIOTHTEZ =ZANA ZTO XQPO.

EINAI TEXNOAOIIA EZOIKONOMHZHZ ENEPTEIAZ KAGQZ H ANOBAAAOMENH
OEPMOTHTA T1OY OA KATEAHIE xTO T[NMEPIBAAAON MEzZQ TOY AEPA,
AZIONOIEITAI TMPOX O®EAOZ THZ KATANAAQZHZ ENEPTEIAZ MOY OA
AMNAITOYZE O XQPOZ NPOKEIMENOY NA ®EPEI TH ENIOYMHTH NOZOTHTA AEPA
KAI NA THZ NMPOZAOZEI TA ENMIOYMHTA XAPAKTHPIZTIKA TOY XQPOY.

H KATANAAQZH ENEPIEIAZ A®OPA 2TO EPIroO NnoOY OA ENPEMNE NA NAPAXOEI
Q3TE H NOXZOTHTA TOY NQINOY AEPA NA NEPAZEI Z2TO XQPO AMNOKTQNTAZ TA
EMNIOYMHTA XAPAKTHPIZTIKA OEPMOKPAZIAZ KAI YITPAZIAZ

Ol ZYZKEYEZ NOY EMITYTXANOYN THN ANAKTHZH ©OEPMOTHTAXZ (ENEPIEIAZ)
ONOMAZONTAI ENAAANAKTEZ AEPA KAI AIAKPINONTAI ZE AYO KATHIOPIEZ

1. ENAAAAKTEZ OEPMOTHTAZ (HEAT RECOVERY AIR EXCHANGERS)
2. ENAAANAKTEZ ENEPIEIAZ (ENERGY RECOVERY AIR EXCHANGERS)



KAIMATIZMOZ/©EPMANZH

2Y2ZTHMATA KAIMATIZMOY
ENAAAAKTEE AEPA -ANAKTHEH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

(OI ENSA)J\I\AKTEZ AMNMOTEAOYN 2YZTHMATA AEPIZMOY TQN XQPQN OlMnQz Ol ANEMIZTHPEZ
FANS).

AIAOOPA ENAAAAKTQN - ANEMIZTHPQN

H AIAQOPA TOYZ E'INAI OTI 2TOYZ ANEMIZTHPEXZ AEN YINAPXEI ANTAAAATH OEPMOTHTAZ
KAI ENMOMENQZ ANAKTHZH. H OEPMOKPAZIA TOY AEPA MNOY EIZEPXETAI H EZEPXETAI
AITO TO XQPO E’INAI ZTAGEPH

2THN NEPINTQZH EIZAMQrHz AEPA AITO TO NEPIBAAAON O AEPAZ EIZEPXETAI 2TO XQPO
ME TH OEPMOKPAZIA TOY MNEPIBAAAONTOZ (XAMHAH TO XEIMQNA KAl YWHAH TO
KAAOKAIPI). AYTO AEN E’INAI NANTA ENIOYMHTO. H KATANAAQZH ENEPIEIAZ 2TON
ANEMIZTHPA EIrKEITAI ZTO EPIO NOY AMNAITEITAI QZTE NA XYAAEXOEI KAl NA OAHIHOEI
O AEPAxX AIMO '‘ENA ZHMEIO (E=ZQTEPIKO TIEPIBAAAON) ZE 'ENA AAAO ZHMEIO
(EZQTEPIKOZ XQPOZ). TO IAIO IZXYEI KAl ZTHN ANTIOETH KATEYOYNZH.

O AEPAX TIAPOAA AYTA AEN AINOKTA EMOYMHTA XAPAKTHPIZTIKA AlNAQzZ
META®EPETAI.

2THN MNEPINTQZH MNMOY OA XPEIAZOTAN KAI ENEZEPIrAzZIA TOY OA EINPENE NA
KATANAAQOEI ENIMAEON EPIro rA TH YY=H/©OEPMANZH TOY AEPA, MEZQ MNPOZOETHZ
MONAAAZ KAIMATIZMOY.

2TOYZ ENAAAAKTEZ ANTIOETQZ MEPOX THX AINOBAAAOMENHX OEPMOTHTAZ
ANAMII'NYETAI ME THN OEPMOTHTA THX EIZEPXOMENHZ NOZOTHTAZ NQIOY (PPEZKQY)
AEPA KAI AITO TH MI=H NMPOKYNTEI H TEAIKH OEPMOTHTA TOY EIZEPXOMENOY AEPA :TO
XQPO, ME TA ENMIOYMHTA XAPAKTHPIZTIKA OEPMOKPAZIAZ KAI YITPAZIAZ.

ENMOMENQ2 H KATANAAQZH ENEPIEIAZ NOY A®OPA :TO EPIFO THX METAO®OPAZ
NMOZOTHTAZ AEPA KAI NMPOzZAOzHZ EMIOYMHTQN XAPAKTHPIZTIKQN EINAI MIKPOTEPH



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

Ol ENAAAAKTEZ AEPA OEQPOYNTAI KAl MONAAEZ NMPOKAIMATIZMOY TOY AEPA KAGQZ
XPHZIMOMNOIOYN TH OEPMOTHTA (ENEPIEIA) TOY ATTOBAAAOMENOY AEPA ETzI QTE NA
EMNI®PEPEI KAAYTEPA XAPAKTHPIZTIKA ZTON EIZEPXOMENO NQI1O AEPA.

TAZINOMHZH ENAAAAKTQN AEPA

1.

ENAAAAKTEZ ANAKTHZHZ ©OEPMOTHTAZ (HEAT RECOVERY VENTILATION)

2TOYZ ENAAAAKTEXZ TINETAI ANTAAAATH MONO THX AIZOHTHX OEPMOTHTAZ
(OEPMOKPAZIA) TQN AYO MNOZOTHTQN (MITMA) AEPA KAI APA AEN EMIAPOYN
2TH AANOANOYZA OEPMOTHTA (YI'PAZIA) EMMOMENQZ MNMPOKAIMATIZOYN ME THN
ENNOIA THZ AIZOHTHZ H OEPMAN2HZ

ENAAAAKTEZ ANAKTHZHZ ENEPIEIAZ (ENERGY RECOVERY VENTILATION)

2TOYZ ENAAAAKTEZ TINETAI ANTAAAATH THXZ 2YNOAIKHZ ENEPIEIAZ THzZ
OEPMOTHTAZ (AIZOHTH KAI AANOGANOYZA) TQN AYO TIOZOTHTQN (MIFMA)
AEPA KAl ENMOMENQZ H ANTAAAAIH EINAI TNAHPEZTEPH. ENMOMENQZz Ol
ENAAAAKTEZ TOY TYNOY AYTOY ENITYTXANOYN T[MPOKAIMATIZMO ME THN
ENNOIA WY=HZ ME AO®YITPANXH 'H OEPMANZHX ME YIPANZH (BAEMNE
YYXPOMETPIKO XAPTH)

TO MEIFAAO TIAEONEKTHMA TQON ENAAAAKTQN EINAI OTlI O [POKAIMATIZMOZ
ENITYTXANETAI ME THN KATANAAQ2H MIKPHZ NMOZOTHTAZ HAEKTPIKHZ ENEPIEIAZ MONO
NA TOYZ ANEMIZTHPEZ TOY ENAAAAKTH XQPIX NMPOZOETH ENEPIEIA AMO EMINAEON
MONAAA KAIMATIZMOY.



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

2YZTHMA ANAKTHZHZ ©OEPMOTHTAZ (ENEPIEIAZ) ME ENAAAAKTH AEPA
TO 2YZTHMA ANOTEAEITAI AITO

1.

AIKTYO AEPAIQIQN NPOZAIQIrHz TOY NQINMOY AEPA KAI ANAIQIrHz Toy
BP(!))MI(II(OY EZQTEPIKOY AEPA ZE EMNMA®H ME TO MNEPIBAAAON MEZQ  ANTIZTOIXQN
2TOMIQN

AIKTYO AEPAIQIQN NMPOZAIQIrHz TOY NPOKAIMATIZMENOY AEPA 2TO XQPO KAI
ANAIrQrHz ToY EZQTEPIKOY AEPA MNMPOZ TH MONAAA TOY ENAAAAKTH

AYO ANEMIZTHPEZ EK TQN OINOIQN O ENAZ E'INAI YIIEYOYNOZ I'lA THN NMPOZAIQrH
TOY AEPA 2TO XQPO KAI O AEYTEPOZ IN'A THN ANAIrQrH TOY EZQTEPIKOY AEPA
MPOZ TO NEPIBAAAAON

TON NMYPHNA TOY ENAAAAKTH 2TO OlNOIO ENITYTXANETAI H ENAAAATH
OEPMOTHTAZ XQPIZ OMQZ MI=H NOZOTHTQN AEPA

QDIATPA TA OIMNOIA KAGAPIZOYN TON AEPA OINQxz AYTON MNEPIZTOIXIZEI TON MYPHNA
TOY ENAAAAKTH

ANTIMAIETIKO MHXANIZMO O OINOIOZ NPOOGEPMAINEI TON AEPA ZE MNEPINTQZEIZ
NMOAY XAMHAQN OEPMOKPAZIQN EZQTEPIKOY MNEPIBAAAONTOZ

2YZTHMA EAEIrXOY THZ AEITOYPIIAZ TOY ENAAAAKTH lNA PYOMIZH 2TIZ AMAITHZEIZ
TOY AEPIZMOY



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

2Y2XKEYEX ANAKTHXHY OEPMOTHTAX

Ol KUPIOTEPEC CUOKEUEC AVAKTNONCG BepudTNTOC OTA
CUCTAMATA KAIJATIOUOU €ival:

a) O1 evaddakrec Bepuotnta¢ aspa-aspa (fixed plate
exchangers)
AUTOI gival TTAAKOEIOEIC EVOAAAKTEC OIAOTAUPOUNEVNG
PON¢, MECA OTOUC OTIOIOUC ViVETAl aAvAKTNON TNG
Q100NTNC BePUOTNTAC TOU AEPA TTOU ATTOPRITITETAI OTO
UTTaIBpo AaTTd TO VWTTO a£pd TTOU TTPOCAYETAI OTOUG
XWPOUC.
TotmroBeTOUVTAl OCOUVABWCE MHECA OTNV  KAIMATIOTIKN
uovaoa.



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

«  ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)
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2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

H avdktnon BepuoTNTaC
ETTITUYXAVETAI ME TNV
EVOAAQyN BepuodTNTAC
METALU TOU VWTIOU dépa
KAl TOU CQOTTOPPITITOUE-
VOU OEPQ HEOW AETTTWYV
ETTIQAVEIWYV TIOU QUVI-
Bwc¢ eival JETAAAIKEC KAl
ATTEXOUV  MPETALU TOUC
armo 2.5 éwg 12.5 mm.
[TAcovEKTNUA: OEV EXOUV
AEITOUPYIKA PEPN.

MelovEKTNUA: D&V EVAA-
Adooouv uypaoia,
aucdvouv TNV TITWAN
TTiEONC TOU AEpal.

fhmosdne
evaldarTie  oEpoc-oe-
pog, saralbpho; i e
EURTiREn EvEpYEog



KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY

Ta Quo peduata aipa
olagTaupwvovTal TTavw
OTOV EVOAAAQKTN.

O1 duo diodol Tou aépa
gival ocapwcg Olaxwpel-
OMEVEC METACU TOUC Kal
OV _VIVETAl avAMIZN TwWV

Ouo  pPeUNdTWY  TOoUu
aepa.

O PaBuodoc amoédoong
Kuphaivetar amo  40%
Ewe¢ 60%, avdAoya ue
TNV KATOOKEUN Kal TIC
TAXUTNTEC TOU QEPQ.

ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

Hiraows Lo Sapdemaan rar Asitoun via Tlokoadious
EWIINACHTN BEOo-OE00C
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ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

2Y2KEYEXY ANAKTHXHY OEPMOTHTAX

B) Or evaAddakrec Bepuornrac agpa-vepou (finned
tube/coil exchangers)

H avdktnon evePyEIOC OTO OUCTNMA AUTO VYiVETAl ME
TNV TTAPEUPOAN €VOC eVAAAAKTN BeppoTNTAC CQE£POA-
VEQPOU, O OTIoi0C METAQEPEl TNV AloBNT BeppoTNTA
TOU QTTOPPITITOUEVOU aEpd Ot &vA KUKAWMPA veEPOU
aVOKUKAO@opIac.

H BepuoTnNTa QUTH MECW £VOC OEUTEPOU EVAAAAKTN, ©
OTTOI0C TTAPEUPBAAAETAl OTO peUna vVWTIOU a€pq,
XPNOIMEUEl VIA TNV TTROBEpUAvVON | TRV TTPOYWULN TOU
ECWTEPIKOU QEPA.
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ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

Atpac
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avakukhogoplag e
Atpag - 1 2
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LT0YOVOOURAEK NG 7. ©ikTpa
3 YypavTigac 8. Evalhdkiec aépa-vepol
4. OepuavTikd oTolyelo 9. AVELIOT pag avakukAopaoplag
10. Damper aépa avakukAoQopiag

5. WukTikd otolyeio

Avékmon BepudTas Ye CUCTNUA AVAKUKAOQORIAS VEPOU
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2Y2THMATA KAIMATIZMOY

«  ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

Ol eVAAAQKTEC MTTOPEI va gival TOTTOBETNMEVOI KAl EKTOC
TNC KEVTPIKAC  KAIMATIOTIKAC Movddag, oe Ouo
ATTOUAKPUONEVA JETACU TOUC OnUEid.

O PBaBuog¢ avaktnong TNg
QIoBNTAC BepuOTNTAC KUMAive-

Tal a1Td 40% £wg 60%. Stewsio 2

MNepaitépw aufnon Tou Baduou Eia [ quu
atoédooncg ME TTPOCBsoN = . i
TTEQICCOTEPWY CEIpWY OCWAR- 2] ﬁ PR
VWV OTOUC EVOAAGKTEC eival A TpY e
BUokoAn, yiaTi aufdveTtal TTOAU a.qi‘;if;%ﬂg ]

N TTTWON TTiEoNS TOU dEpd KAl *“““?1

ATTaITOUVTAl AVEUIOTHPEC

Ayt TG AR oWy TOU aueT Tria o R Anonsind Codis

MEYOAUTEPNC 1IOXUOC (ME HeEva-
AUTEPN KOATAVAAWGON nNAEKTPI-

K¢ EVERPYEITC).
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ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

2Y2ZKEYEX ANAKTHXHY OEPMOTHTAX

v) Oi avaysvvntikoi eVaAAGKTEC Bepuotnrac (rotary
wheel exchangers)

O AVAYEVVNTIKOC EVAAAAKTNG gival EVOC
TTEQIOTPEPONEVOC DIOKOC ME TA £CNC XAPAKTNEICTIKA:
- ATTOTEAEITAl ATTO KATAAANAO TTOPWOEC UAIKO WE

IKOVOTNTA KATAKEPATNONC BeppdTNTAC (KAl OE TTOAAEC
TTEPITTTWOEIC KAl Uypaaiag)

- TreploTRE@EeTAl Apya (5...10 OTPOPEC/AETITO)

- OlappEeTal  OTN M KATeuBuvaon dAmmo  Tov
ATTOPPITITONEVO OTO UTTAIBPO QEpa KAl OTnV GAAN

KATeEUBUvVON ATTO £EWTEPIKO VWTTO AEpa.
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ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

EZNTEPCOE Ty
ACPAY -~ f;"l
3 2 "F::q_: — fff !,.r'r-’f | :
AVayevvnNTIKOC EVOAAUKTNG *’FLL: ,f% @3 J .i&{ﬁu
| _-""“_—_._..,\_-“ T KT

AEPAT
ANDFPIYHE
LTCMEPIRAAADN

ANEFRYHE

TomroBéTnon péoa otnv K.K.M. \

AEPRE 1 E:NTEPKOE
FPCIATTOHE o A aePar
ETO TR k B
AEPAT AEPAT
ATFCEPIPHE P : | } ATCPPHE
AnoTaETRE P A" rro nEPEaAnGH

Avovewmede evahhdrrne Beppbrrag qipa-atpa 0 Kevipuer] KhpoTaikn Movada
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«  ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

E&wtepikn eupavion meptotpo@ikou EVAAAGKTN
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ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

O avayevvntng €ICEPXETAl APXIKA TTOV Aywyo Tou
OepuoU AEPQ KAl KATOTTIV OTOV  QywyOo ToU Wuxpou
QEPA KAl OlapPEETAl ATTO TA PEUMATA QUTA ACOVIKA.
OT1av &va TUAMA TNC TTEPITTREPOUEVNC ETTIPAVEIAC
PpiokeTal 01O BegpUO  peUPA  AEPA, TO  WUXE
KATAKPATWVTAC BeppotTnTa (kKal uypaaia). Otav peta
QUTO TO TUAMA TOU TTEPIOTPOPIKOU eVAAAAKTN PBPeOEi
OTO PeUNA TOU YuXpoUu aépa, TOTE TN BepudTnTa (KAl
TNV Uypaagid) TTOU €iXEe KATAKPATAOE!, TNV dATTODIOE]
OTO PEUMQ WuxpoU dépda.

Me Tov TpOTTO aQuTO, n aioBnty BepudtnTa (KAl n
uypaaia edv To UAIKO €ival UYPOOKOTTIKO) UETAPEPETA!
ATTO TO BEPUO pPeUNA AEPA OTO WUXPO.

To avTtioTpo@o cuuPaivel To KAAOKQipL.
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ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

[1a va atmo@elyetdl n  HeTddoan puUTTwWY, Eival
ATTAPAITNTO VA TTPOTACCOVTAl QIATPA dEpa Kal OTd
OUO peupaTa, yia va olatnpouvTal ol 0iodol Tou agpa
KaBapéc.

O BaBpoc amddoonc KupaiveTal Ao 65% £wg 80%.
Ol TIMEC QUTEC OMWC I10XUOUV, OTTWC Kal aTIC
TTPONYOUUEVEC  TTEPITITWOEIC, VIO  KAIVOUPYIEC
OUJKEUEC, ME KaBapEg etTipaveleg evaAiaync. Me tnv
TTAP0OO OUWC TOUu Xpovou, ol [PaBuoi ammdédoanc
TTEPTOUV  anpavtikd, 1Diaitepa  oTtav  Ogv  YiveTal
ouvThpPNaOn.

H mmtwon Ttou PabBuou amoédoong o@eiAeTal atny
ETTIKABNON oKOVNG, OKOUPIA K.A.TT.
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2Y2THMATA KAIMATIZMOY

«  ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

TotroBeéTnon e1Ti TS K.K. M.

AvayevvnTIKOC EVAAATKTNG




KAIMATIZMOZ/©EPMANZH

2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

EYNOIKOI MAPATONTEZ INA TH XPHIH ZYZKEY(ON ANAKTHIHE ©EPMOTHTAZ ZE KTIPIA

H didipkeia ¥priong evos Krpiou

H amraitnon yia gpéoxko aipa

Ta uypnrd emimeda mminﬁaqc_; K

@UWTITHOU

— e .|

Kripia, ta omoia Karooivial molAéc wWpEC O
OidpKEId TNEC NuEpas (ToAUKQTOOTPGTA, VOTOKOUEID,
gomiarfpia) OUWVABWEG  Trapéxouv  TIEPICTATEPES
BuvaTdInTES VIO aVAKTTon BEpuoTnIac,

Kripta, 1a omola oammamouy peyaia mwood @pEokou
efwrepwod ofpo (voookopein, epyacmipia, BEarpa,
YWPOol CUYKEVTPWOEWY, KEVTpa aGBAnang) mapeyouv
GpigTeg DUVATOTNTAS YIA QVAKTNGN SeppdTnToC.

Kripia pe upnAa ECWTEPIKG Beppika gopTia TAPEXOUV
TiohkEg  Buvaromieg  yio  avdkinon Bepudinrag,
iBiaiTepa GTOV CUPTTIITTTOUV Of QTS yia BeppdrnTa
LE TNV aToppimTopevn Beppotnra 1000 Xpovikd 0Jo Kdl

TTogoTHd.
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ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

Conirals INTERNDR OUTDOORS
OF TH%
[1]‘ HOME
SCOEEN
Heat-
exchange
core
Cire Elatiun Casing
Exhaust
air autlel
Fresh air
{1}
House — — 0 || gl - ﬁk Hood
g e Insulated duct
/
Stale air |
House :
Fresh air
Filter intake
SCreen

Clrculation
Fan



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

FRESH EXHALST
AIR FROM AIR FRUOM
OUTSIDE INSIDE

EXHALST FRESH
AIR TO AIRTO
OUTSIDE INSIDE




KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

«  ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

ir suction/di i T :
A uctonfuctare e e gy www.fridgetech.com
| Flexible duct
a (Accessory)
High efficiency filter
(Accessory)

Round hood
S Branch duct (Field supply)
‘ (Field supply) S| S :
Silencer ( Accessory) — ot
SA
Duct 1
(Field supply) \i ::
Thermal insulation material ‘
(Field supply) EA



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

200--1.250
m?/h

Torsd by mmcbaorged
eai1h -

-1 TH

mduaged
e e




KAIMATIZMOZ/©OEPMANZH

2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

jnwunuq TeXvVIKWv XapakTnpIoTIKWV

| HE=1561] IHE=200] [HE=250 | |HE=300] IHE=350 | IHE=400]| HE=S0( | IHE=G00| IHESBD0 | IHE=1000]IHE=1250 | HE=1500] HE=2000 | |m|

Hh:n'rm:ﬁ HOPOXTROIOTING AC 230/1/50Hz
‘Dvopooried nogoyr oépn (mas) | 150 | 200 250 | 300 350 | 400 | 500 | 00 | BOD | 1000 | 1250 | 1500 | 2000 | 2500
Trarwi mico {paj[ 80 B0 85 ah 145 | 145 | 160 150 | 140 185 160 150 150 160

Amdd, oo Beppoxpoman | %) | T3-BY | T2-8F | 7489 | T3-BE | V501 | V3-B7 | ¥5-20 | F2-86 | 7400 | 74-89 | V288 | 7480 | 7500 | 72-85
AmdE, evBikmjog (%) kpoo Swy, [ 38-63 | 57-62 | 50-64 | 58-63 | 60-64 | 58-63 | 60-65 | 5B-64 | 61-65 | 63-67 | 61-64 | 60-65 | &60-63 | 58-61
Ceond Aoy, | TH-83 | TE-82 | 79-B3 | TE-B2 | 81-84 | BO-A3 | §1-85 | ¥5-22 | 82-85 | BO-86 | VO-B4 | 81-84 | BO-B5 | 73-79
AmappopodjEeNy 1Txg W 75 100 a5 125 22 | 220 | 240 | 310 | 430 610 900 820 1200 | 1500
Ertfipn fopifou  dB(A) @M | 2T 28 32 33 a5 36 38 42 46 47 48 a0 50 21

Ajoeraag|g Al TBO T80 7RO 7ad 8488 288 | BB& 888 | 1164 | 1184 1164 | 1664 1664 | 1664
B 610 | 610 735 735 ar4 874 [ 1016 | 1016 | 1004 | 1231 1231 | 1004 1231 1231
c| 275 275 275 275 7 T | 3N 33 398 358 398 8O0 00 8O0

Algoriae i cEepropdTuy o| 70O | OO | 700 | VOO | 790 | Y90 ( 740 | TOOD | 1030 | 1030 | 1030 | 1030 | 1030 | 1030

TamaBETHmnG E| B41 641 765 765 306 306 | 1048 | 1048 | 1046 | 1273 1273 | 1046 1273 | 1273
F| 40 Al 40 40 40 40 40 40 0 0 0 0

A OPETPOC DEPOPLYLEY 00 | 00 | #1580 | @150 | & 150 | @150 [ 0200 [ & 200 & 250 | & 250 | & 250 | &350 ( $350 | 350

Aigor, ouvBcopou eepoywyiv G| 975 | 975 | 144 | 144 144 | 144 | 194 | 194 | 248 248 248 348 348 348
H| 110 | 110 | 182 | 162 162 | 162 | 208 | 208 | 298 258 258 358 358 358
4( GO & i 70 7 70 84 &4 a7 ar a7 130 130 130
Migor, owvBEopor eepoywyav K| 450 | 450 | 530 | 530 650 | &850 | 730 | T30 | 690 920 920 510 740 740
L| B0 80 (1025 (1025 112 | 112 | 143 | 143 | 157 | 1555 | 1555 | 247 2455 | 2455
M| 119 [ 119 | 102 | 102 124 | 124 | 124 | 124 | 149 149 149
Bipec (k) 17 18 1 A1 a0 N 33 34 60 &7 68 154 179 181

IHE 150 - 1000 IHE 1500 - 2500




KAIMATIZMOZ/©OEPMANZH

2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

E[FE[Q
102K IT

0 npooaygjicvag agpag mp-u{rt:nnp-ullfpuurﬂr.i A npoyuylicl, pnopd va:
v Gioyeroudo sveufeioy v Khuanioug yugo
v yocuonani £ perBeopanien oreHD vepod A AAEFTINES CYTITTOGLE KOl TRV CUYERED YO

oy coosi oo ipe,
v 1 Byl o uyotuata o eUfen: BrGIANNC B0 Viand: ADoKhCTCuEvER Bpct

MNINAKAZ TPHIOPHEZ ENIADIHZ

MAPGYH | ATADELIMH | IEXYE | AMCAOEH | ANOA. ENOAANIAT | ITAOMH
TYMOE AEPA ETATIEH W BALH Py=H |OEPMANIH [QOPYRBOY
Energy Box—-T m]'.fh Pa QEPMOEP. db(A)

20 200 o5 100 F2+85 SF+62 Fitirn - P
30 300 1200 125 713+87 SE+63 73 33
Lall] 404 155 220 75+47 §9-63 a2+54 36
K 200 160 24 15-+940 Bl+6o e 38
600 600 175 310 73+87 B4 8183 42
S0 800 140 430 74-+90 b2+66 a3+85 46
1,000 1.000 155 &1l 7489 Bi+67 a4 47
1.250 1.250 180) 300 72+87 B2+65 S5 4




Total heat eochanged
foud air

Jean outdoor air

KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

ENAAAAKTEZ AEPA -ANAKTHZH ©OEPMOTHTAZ
(AIR TO AIR HEAT EXCHANGERS-HEAT AND ENERGY RECOVERY)

Total heat

Foul indace ai "f;':_l"ijd

Veniilation VAMISORY | VAMSORA | VAM3ISORA | VAMSIORA | VAMGSORA | VAMADORY | VAMIIOOR. | VAMISOORA | VAMXXOFA
Airflaw rae (1) HH mih 150 250 15 500 &30 B 1000 1,500 2000
Sound pressure level (1) (220V] HH dBA a1 3 EY, EE H35 3% 345 40
Extemal static pressure HH Fa ] & o 93 137 157 137
Temperature =ichange sfficiency HH % I 72 75 4 75
Enthalpy echange efficiency Coding [HH |% M &1 i1 &0 61

Heatirg (HH % £ &5 fl &3 &5 £
Cimensions Height i 285 Al d 726

Width i 78 B8 1 004 1514

Depth i 325 &la ol 1,156 B 1,156
Weight kg H 3 48 al 132 |58
Duct diarreter rm 2100 @ 150 220) o 250 @ 250
Cyperation rarge (Ambient] Rk =15 S0 A0GRH or less)

Power supply

|~ 220-2400, 50Hz



HAEKTPIKEZ EIKATAZTAZEIX

POPTIA KINHZHZ HAEKTPIKQN
EMrKATA2ZTA2ZEQN

KAIMATIZMOX
2Y2THMATA AEPA-NEPQOY



HAEKTPIKEZ EIKATAZTAZEIX

2TOIXEIA NOY AMNAITOYNTAI A THN EKNONHZH MEAETHZ HAEKTPOAOTIIKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA-NEPOY

2 UCTAMATA KAIMATIOMOU QEPA-VEPOU

2TO OUCTHAMATA AUTA TTAPEXETAI KAIMATIOUEVOC QEPAC
Kal wuXpo N Beppd vepd O& KATAAANAEC TEPUATIKEC
OUJKEUEC, Ol OTIoIEC €ival EYKATEQTNMUEVEC OTOUC
XWPOUC TOU KTIpiou.

ATTAITEITAl ETTOMEVWC N eYKATAOTAON €vOC OIKTUOU
AEQAYWYWYV Kal €VOC DIKTUOU CWANVWAOEWYV VEPOU.

2€ TIOAAEC TTEPITITWOEIC N TTAPOXN TOU QEPA OTOUC
XWPEOUC ViveTal £Ew ATTO TIC TEPMUATIKEC TUOKEUEC
(Tr.x. Fan-coils) pye aveZdptnTto OIKTUO QEpAYWYWV).



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY

EINAI MIKTA ZYZTHMATA TA OIOIA KAAYTITOYN TIZ ANAITKEZ TOY KTHPIOY ZE
KAIMATIZMO/OEPMANZH ME ENMIMEPOYZ AIKTYA AEPA KAI NEPOY.

2YNHOQZ TA AIKTYA AEPA KAAYIMTOYN TIZ ANAIKEZ TQON ®OPTIQON AEPIZMOY
TQON XQPQN ENQ TA AIKTYA NEPOY KAAYINTOYN TIZ ANAIKEZ KAAYWHZ TON
QOPTIQON WY=HZ/OEPMANZHZ MNOY O®EIAONTAI 2TA ®POPTIA TOY KEAYPOYZ
(EEQTEPIKA) KAI TA EZQTEPIKA TOY XQPOY (NMAHOYZMOZ, ®QTIZMOZ, KAIN).

KAI TA AYO EIAH AIKTYQN KATAAHIOYN 2E TEAIKOYZ AMNMOAEKTEZ MEZA 2TON
KAIMATIZOMENO XQPO. TA AIKTYA TIEPIAAMBANOYN MONAAEZ T1OY
TPOOPOAOTOYNTAI ME NEPO (KPYO/ZEZTO) MEZQ KENTPIKHX E=QTEPIKHZ 'H
EE(YIE_EOPIKHZ MONAAAZ NMAPAZKEYHZ TOY NEPOY. TO NEPO E’INAI TO WYKTIKO

TA AIKTYA AEPA ANAXQPOYN AMO KENTPIKH 'H TOMIKEZ MONAAEXZ AEPA
(KENTPIKH KAIMATIZTIKH MONAAA 'H TOMIKEZ MONAAEXZ TYINOY FCU), KAI
KATAAHITOYN MEZQ AIKTYQN AEPAITQIrQN zE zTOMIA META®OPAZ TOY AEPA.

TA AIKTYA NEPOY KATAAHIOYN TOINIKEZ MONAAEZ NEPOY (MN.X. FCU), ME THN
YNOBOHOHZH AIKTYOY ZQAHNQZEQN NEPOY KAl BEBIAZMENH KYKAO®OPIA
MEZQ ANTAIAZ (KYKAO®OPHTH).



KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY
TYETHMATA AEPA-NEPOY

TA ZYZTHMATA AEPA-NEPOY EXOYN OZON A®OPA 2TO NMPQTEYON KYKAQMA
TOY AEPA THN E=HZ IAIOMOP®IA. O AEPAZ MNOY MNEPNA AINMO TH MONAAA
EMNE=EPT AZIAZ E'INAI 100% NQIMOZ AEPAZ XQPIZ NA MAPAAAMBANEI ®OPTIA
YYZ=HZ/OEPMANZHZ TOY XQPOY.

TA ZYZTHMATA 100% NQMOY AEPA O OlNOIOzZ AIOXETEYETAI £TO XQPO ME
AYNATOTHTA NMPOKAIMATIZMOY ONOMAZONTAI KAI DEDICATED OUTDOOR AIR
SYSTEMS KAI AlTOTEAOYN MIA AITO TIZ KAAYTEPEZ ENAAAAKTIKEZ AYZEIZ
AEPIZMOY TQN XQPQN

TA ZYZTHMATA DOAS EXOYN NOAAA NAEONEKTHMATA ZE ZXEZH ME TA
2Y2THMATA METABAAAOMENHZ NMAPOXHZ AEPA (VARIABLE AIR VOLUME)
KYPIQZ OZON AQ®OPA ZTA AKOAOYOA

1. KAAYTEPO EAEINXO THZ YIPAZIAZ (HUMIDITY CONTROL)
KAAYTEPH AIANOMH AEPA 2TOYZ XQPOYZ

3. KAAYTEPH ZYMIMEPI®OPA AEPIZMOY ZE XQPOYZ XAMHAHZ MYKNOTHTAZ
NMAHOYZMOY

4, AMAOYZTEPO EAEINXO TOY 2YZTHMATOZXZ XQPIZ THN NMOAYINAOKOTHTA
EAEMXOY TQN AIAOPAITMATQN AEPA

5. XAMHAOTEPO KOZTOXZ EFKATAXTAZHZ



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA-NEPOY
FENIKO ZKAPI®OHMA AIATA=ZHZ ZY2THMATOZ AEPA-NEPOY

BAZIKH MAPAAAHAH AIATA=ZH 2Y2THMATOZ AEPIZMOY KAI 2Y2THMATOZ NEPOY
MNA THN NMAHPH KAAYWH TQN ®OPTIQN TOY KTHPIOY

J High
A B DOAS Unit Cool/Dry Aspiration
less OA, W/ Energy Supply Diffuser

- Recovery -

Building
with
Sensible and
‘ Latent
Parallel j Cooling
Sensible Decoupled

Cooling System




KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY
ZYETHMATA AEPA-NEPOY

BAZIKEZ APXEZ EMNIAOIHZ ZYZTHMATQN DOAS

AIAXQPIZMOZ TQN ®OPTIQN TOY XQPOY AITO TA ®OPTIA TOY AEPIZMOY. ME
TON TPOMNO AYTO TINETAI KAAYTEPH AIAXEIPIZH AYO AIAKPITQN
2Y2THMATQN ME EM®AZH 2TO 2YZTHMA TOY AEPA.

TO 2YZTHMA AEPA KAAYMNTETAI ME ZXEAIAZMO KKM ME AYNATOTHTA
EZOIKONOMHZHZ ENEPTEIAX MEZQ XPHZHX ENAAAAKTH AEPA-ENOAAIIAL.
O KATAAAHAOZ EAEMXOz OEPMOKPAZIAZ KAl YITPAZIAZ TOY EZQTEPIKOY
NQMOY AEPA KAOQZ [POKAIMATIZETAI TNMEPNQNTAX AIAMEzZOY TOY
ENAAAAKTH MIMOPEI NA OAHIHZEI 2E BEATIZTOMOIHZH TOY ZYZTHMATOZ
KAIMATIZMOY.

TO 2Y2ZTHMA KAAYWHZ OOPTIQON TOY XQPOY MITOPEI NA E’INAI ENINAEON
AIKTYO AEPA ME KKM, 'H AIKTYO NEPOY ME TEPMATIKEZ MONAAEXZ NEPOY
(FCU), H MONAAEZ ENArQrHz, 'H ENAOAATEAIO 2Y2THMA
WYZ=HZ/OEPMANZHZ, KA.

ME KATAAAHAAH AIAZTAZIOAONHzH TOY ZYZTHMATOZ AEPA YNAPXEI H
AYNATOTHTA NA KAAYO®OEI KAl MEPOZ TQON ®OPTIQON TOY XQPOY, TOzO
AIZOHTOY OzO KAI AANOANONTOZ. ME TON TPOMNO AYTO TO 2YZTHMA NOY
KAAYNTEI TA ®OPTIA TOY XQPOY AYNATAI NA AEITOYPTEI INA MIKPOTEPA
XPONIKA AIAXTHMATA EZOIKONOMQNTAZ ENINAEON ENEPTEIA.

EMNITYTXANETAI MEFAAYTEPH OEPMIKH ANEZH 2TO XQPO AOIMrQ THZ
AIAKPITOMNOIHZHZ TOQN AYO iYZTHMATQN AMNMO OTI 2THN MNEPINTQzH
2YZTHMATQN NAHPOYZ ENE=ZEPIrAZIAZ AEPA (ALL AIR SYSTEMS).



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA-NEPOY

BAZIKEZ APXEZ ENMIAOIHZ ZYZTHMATQN DOAS

ENA ZYZTHMA ME AIAKPITA YNOZYZTHMATA EAEIMXOY KAI AIAXEIPIZHZ AEPA
AITO TH MIA KAI EAETXOY KAI AIAXEIPIZHZ XQPOY AITO THN AAAH OAHTIEI ZE
MEIQMENO KOZTOZ KATANAAQZHZ KAOGQZ TO NEPO ZTA ZYZTHMATA
XQPOY EXElI KAAYTEPH ENEPIEIAKH ZYMMNEPI®OPA AITO TON AEPA. OTAN
AE TO ZYZTHMA NEPOY AEITOYPTEI ZE MIKPOTEPA XPONIKA AIAZTHMATA
AOIMQ KAAYWHZ TQON ®OPTIQN AINMO TO 2YZTHMA AEPA H EEOIKONOMHZzH
EINAI MEI'AAYTEPH.

‘ENA 2Y2ZTHMA ME AIAKPITA YNOXZYZTHMATA AEPA KAI XQPOY AEITOYPTEI
AMNOAOTIKOTEPA AITO 'ENA ZYZTHMA METABAHTHZ NMAPOXHZ AEPA (VAV) Q2
NMPOZ THN AIAXEIPIZH TOY NQIOY NPOZAIrOMENOY EZQTEPIKOY AEPA
KAOQZ KAI QZ NMPOZ TON EAEINXO THZ YIPAZIAZ.

2TA ZYZTHMATA EZQTEPIKOY NMPOKAIMATIZMENOY AEPA AEN AMNAITEITAI
ANAMI=H KAl ANAKYKAO®OPIA TOY EZQTEPIKOY AEPA MEZQ KIBQTIQN
MI=ZHZ.



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

« 2YZTHMATA AEPA-NEPOY

« T[ENIKO ZKAPI®HMA AIATA=HZ 2YZTHMATOZXZ AEPA-NEPOY

DOAS with Parallel FCU

Other ways to
introduce OA at FCU?
Implications?

oA

Cutdoor air unit with TER

17




KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA-NEPOY

ENAAAAKTIKEZ MOP®EZ AIATAZEQN 2Y2THMATQN AEPA-NEPOY

Parallel vs. Series OA introduced for
DOAS-FCU applications?

Carditomnsd Cutdoor Conditiored Ourdoor Ar
Aar Dt oo Spaces T Local HYAL Limis

Parallel, Good Series, Bad

18




KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA-NEPOY

ENAAAAKTIKEZ MOP®EZ AIATAZEQN 2Y2THMATQN AEPA-NEPOY

Dedicated OA Equipment

Dedicated
OA Unit

Local (Zone-Level)
HVAC Equipment




KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY

ENAAAAKTIKEZ MOP®EZ AIATAZEQN 2Y2THMATQN AEPA-NEPOY

TYNAEZH XTHN MAEYPA ANAKYKAO®OPIAZ THE TOMIKHZ MONAAAX NEPOY
(ANAMIZH)

To Intake of Local UnitsS™

Dedicated
OA Unit

= Fan-coil
- WSHP

= Small RTU
- VRF




KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY

ENAAAAKTIKEZ MOP®EZ AIATAZEQN 2Y2THMATQN AEPA-NEPOY

Usual concept of ceiling FCU in parallel
with DOAS —a false paradigm

DOAS

AL L




KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA-NEPOY
ENAAAAKTIKEZ MOP®EZ AIATAZEQN 2Y2THMATQN AEPA-NEPOY

AIANOMH AEPA AMNEYOEIAZ 2TO XQPO MEZQ AIKTYOY AEPAIQIronN

Direct to Each Zone

Dedicated
OA Unit

= Fan-coil
- WSHP
« PTAC
- VRF

= Passive chilled beams
= Radiant cooling panels

)



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY

ENAAAAKTIKEZ MOP®EZ AIATAZEQN 2Y2THMATQN AEPA-NEPOY

The correct paradigm of ceiling FCU in
parallel woith DOAS

DOAS




KAIMATIZXMO2/OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2ZTHMATA AEPA-NEPOY

ENAAAAKTIKEZ MOP®EZ AIATAZEQN ZY2THMATQN AEPA-NEPOY

2YNAEZH NAPAAAHAA ZTHN MNMPOZAIQrHd TQN TEPMATIKQN MONAAQN NEPOY

To Supply-Side of Local Units

Dedicated
OA Unit

- Fan-coil

- WSHP

« Small RTU

« Active chilled beams




KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY

ENAAAAKTIKEZ MOP®EZ AIATAZEQN ZYZTHMATQN AEPA-NEPOY

AMNEYOEIAZ AIANOMH MEzZA :THN WEYAOPO®H (PLENUM) AINAA xTHN
TEPMATIKH MONAAA NEPOY

To Plenum, Near Local Units

Dedicated
OA Unit

= Fan-coil
- WSHP
- VRF




KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY

ENAAAAKTIKEZ MOP®EZ AIATAZEQN ZY2ZTHMATQN AEPA-NEPOY

2YIKPIZH ZYZTHMATQN AEPIZMOY ME XAMHAH KAI OYAETEPH
OEPMOKPAZIA AEPA NMPOZAIQIrHz

020 XAMHAOTEPH H OEPMOKPAZIA NMPOZAIQrHz TOzO MEIr'AAYTEPO
MEPOZ TOY AIZOHTOY ®OPTIOY XQPOY KAAYINTETAI AITO TH MONAAA
AEPIZMOY. AYTO OAHrIEI ZE YNOAIAZTAZIOAOINHzZH THZ TOMNIKHZ
TEPMATIKHZ MONAAAZ TOY XQPOY (FCU), AHAAAH ZE MIKPOTEPO ®OPTIO
MONAAAZ

H AIZOHTH WY=H MNMOY KAAYTITETAI AITO TH MONAAA AEPIZMOY MEIQNEI THN
AMNAITHZH AEITOYPI'IAZ 2E WY=H THZ TOMIKHZ TEPMATIKHZ MONAAA:Z.
2YNENQZ MEIQNEI THN KATANAAQZH THZ TOMIKHZ MONAAAZ.

E®OZON MEPOZ TOY AIZOHTOY ®OPTIOY TOY XQPOY KAAYINTETAI AMMO TH
MONAAA AEPIZMOY, MEIQNETAI KAI H AMNMAITHZH ZE NMAPOXH AEPA THZ
TOMIKHZ TEPMATIKHZ MONAAAZ. ZYNENQ2 MEIQNETAI KAl H KATANAAQZH
AOI'Q AEITOYPIIAZ TOY ANEMIZTHPA THZ TOMIKHZ MONAAAZ

TOZO TO AANOANON OOPTIO THZ MONAAAZ AEPIZMOY Oz0O KAI H MAPOXH
THZ ZE NMPOZAITOMENO AEPA NMAPAMENOYN KAI 2TIZ AYO MNEPINTQZEIZ IAIEZ



KAIMATIZMOZ/©EPMANZ2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY
ENAAAAKTIKEZ MOP®EZ AIATAZEQN 2Y2THMATQN AEPA-NEPOY
2Y2THMA AEPIZMOY ME AYO ENAAAAKTEZ AEPA

1. O NMPQTOZ ENAAAAKTHZ  ANAKTA  THN OAIKH ENOAAMIA
MPOKAIMATIZONTAZ TON NQIMNMO EZQTEPIKO AEPA

2. O AEYTEPOXZ ENAAAAKTHZ YNOKAOGOIZTA TO METAGEPMANTIKO ZTOIXEIO
THZ KKM MNMOY YINO AAAEZ ZYNOHKEZ MIMOPEI NA E'INAI ZTOIXEIO NEPOY H
HAEKTPIKO ZTOIXEIO. OTAN TO WYKTIKO zTOIXEIO THZ KKM MEIQNEI TH
OEPMOKPAZIA TOY AEPA TMPOzZAIrQrHz TOTE O AEPAX XPEIAZETAI
METAOEPMANZH KATA THN EIZOAO TOY 2TO XQPO.

XQPIX METAOEPMANZH O TPOXAIrOMENOZ AEPAX EXEI TMNOAY XAMHAH
OEPMOKPAZIA H OIOIA EIZATOMENH 2TO XQPO KAAYNTEI MEPOZ TOY
POPTIOY TOY XQPOY AAAA TMIGANQZ AE AHMIOYPTElI AIZOHMA OEPMIKHZ
ANEZH2

ME METAGEPMANZH O NMPOZAITOMENOZ AEPAXZ EXEl OEPMOKPAZIA MO KONTA
2TO ENINEAO THZ ©OEPMIKHZ ANEZHZ TOY XQPOY AAAA AEN E’INAI IKANH NA
KAAYWEI MEPOZ TOY ®OPTIOY TOY XQPOY



HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA-NEPOY
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KAIMATIZMOZ/©EPMANZ2H

2Y2THMATA KAIMATIZMOY
ZYZTHMATA AEPA-NEPOY
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HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA-NEPOY
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HAEKTPIKEZ EIKATAZTAZEIX

« ZTOIXEIA MNMOY AMAITOYNTAI I'A THN EKINONHZH MEAETHZ HAEKTPOAOI'IKHZ
EFrKATAZTAZHZ

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA-NEPOY
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KAIMATIZXMO2/OEPMANZH

2Y2THMATA KAIMATIZMOY
ZYZTHMATA AEPA-NEPOY

Kievtpikd odotnpa khipatiopou pe avthia BeppdTnoag agpa - vepol kKal aveEdpTnTn
TTEOCOYWY] v wTTow aspa.



HAEKTPIKEZ ETKATAZTAZEIZ
ZTOIXEIA MOY AMAITOYNTAI A THN EKMONHEH MEAETHE HAEKTPOAOTIKHE
EFKATASTASHE

2Y2THMATA KAIMATIZMOY ZTON KTIPIAKO TOMEA
2Y2THMATA AEPA-NEPOY
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KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2YZTHMATA AEPA-NEPOY
EMIAOIH ZYZTHMATOZ 100% NQIOY NMPOKAIMATIZMENOY AEPA

1. ENIAOIH ENIOYMHTQN ZYNOHKQN OEPMOKPAZIAZ KAl YTPAZIAZ XQPOY (H
YIPAZIA TOZO ME NOZOZTO ZXETIKHZ YITPAZIAZ Oz0 KAI QZ ANMOAYTH  YIPAZIA)

2 YMNOAOrIZMOZ AIZOHTOY KAl AANOGANONTOZ ®OPTIOY XQPOY ME XPHzZH
AOTIZMIKOY YTMOAOIIZMOY. O YNOAOIIZMOZ NNETAI XQPIZTA TA KAGE XQPO.

3. YMNOAOrIIZMOZ ®OPTIQON AEPIZMOY ME THN ENNOIA TQN AMNAITHZEQN NOZOTHTAZ
AEPATIA ANANEQZH TOY AEPA TOY XQPOY. O YINOAOIIZMOZ TINETAI BAZEI
NMPOAIATPA®QN ASHRAE KAI KENAK

4. ME XPHZH THZ 2XEZHX
Qlatent-i = 0.71 * Voa * (Wca-Wra) = Qlatent-i = 0.71 * Voa * AW =>
AW = Qlatent-i / (0.71 * Voa)

YNOAOTIIZETAI H AIA®OOPA 2THN AINOAYTH YIPAZIA TOY KAOE XQPOY AOIQ TOY
AANOANONTOZ ®OPTIOY TOY XQPOY.

AIMTO TH ZXEZH AW = Wca-Wra ME AEAOMENA TO AW KAI THN ENIOYMHTH AMNOAYTH
YIPAZIA TOY XQPOY YMNOAOIIZETAI H ANNOAYTH YIPAZIA TOY NQIOY AEPA MNOY
ANTIZTOIXEI ZTO ZHMEIO KOPEZMOY AHAAAH 2TO MErIIZTO AANOGANON ®OPTIO
XQPOY. H OEPMOKPAZIA MNOY YINOAOIIZETAI NEPIFPA®EI THN ENMIOYMHTH
OEPMOKPAZIA MNOY E®OZON AOOGEI XTON NMPOZAITOMENO AEPA MIMOPEI NA
KAAYWEI TO AANOGANON ®OPTIO TOY XQPOY.

EMIAOINH THZ ©OEPMOKPAZIAZ TOY NMPOZAITOMENOY AEPA. H OEPMOKPAZIA MIOPEI
NA E'INAI XAMHAH QZTE O AEPAZ NOY NMPOZAIETAI NA KAAYTTEI KAI TO
AANOGANON OOPTIO TOY XQPOY MIMOPEI NA E'INAI KAl YWYHAOTEPH AHAAAH META
AIMTO METAOGEPMANZH Q2TE NA AHMIOYPIEl KAAYTEPO AMNOTEAEZMA ZTHN
OEPMIKH ANEZH TOY XQPOY.



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY
EMIAOINH ZYZTHMATOZ 100% NQIMOY NMPOKAIMATIZMENOY AEPA

EMIAOIH TEPMATIKQN MONAAQN NEPOY FCU ZE 2YNAYAXMO ME TO 2YZTHMA
NMPOKAIMATIZMENOY AEPA

1. E®OZON H OEPMOKPAZIA TOY AEPA NPOZAIQIrHz EINAI XAMHAH TOTE
NMEPAN TOY AANOANONTOZ ®OPTIOY TOY XQPOY, O NQMOZ AEPAZ KAAYINTEI KAI
MEPOZ TOY AIZOHTOY ®OPTIOY TOY XQPOY. EAN O NPOZAIOMENOZ AEPAZ AEXOEI
METAGEPMANZH TOTE H KAAYWH TOY AIZOHTOY ®OPTIOY E’INAI MIKPH EQZ
MHAENIKH, E'INAI OMQZ KAAYTEPH H AlZOHZH ©OEPMIKHZ ANEZHX 2TO XQPO (OINnoy
AYTO E’INAI EMNIOYMHTO)

2. ME XPHZH THZ ZXEZHX
Qsensible-l1 =0.29 * Voa * (Tca-Tra)
YMNOAOTIIZETAI TO AIZOHTO ®OPTIO NMOY KAAYITEI O NQIMOZ AEPAZ 2E KAOGE XQPO.

3. TO AIZOHTO ®OPTIO NOY KAAYNTEI H TEPMATIKH MONAAA NEPOY NMPOKYNTEI
AITO THN ADAIPEZH AITO TO ZYNOAIKO AIZOHTO ®OPTIO TOY XQPOY TOY AIZOHTOY
POPTIOY TOY ZYZTHMATOZ MPOKAIMATIZMOY. AYTO NMPOKYINTEI ANMO TH ZXExH
Qtu=Qs-Qca

4. ME AEAOMENO TO ®OPTIO THZ TEPMATIKHZ MONAAAZX YIIOAOIIZETAI H
ATAITHZH ZE AEPA INOY MNPENEI NA KAAYINTEI H MONAAA AINMO TH ZXEZH

Qtu =0.29 * Vtu * (Tra — Tsa) = > Vtu = Qtu / (0.29 * (Tra — Tsa)

EINAI MTPO®ANEZ OTlI 020 XAMHAOTEPH H OEPMOKPAZIA TOY NMPOZAIrOMENOY
NMPOKAIMATIZMENOY AEPA TOZO MEI'AAYTEPO MEPOZ TOY AIZOHTOY ®OPTIOY TOY
XQPOY MIOPEI NA KAAYWEI OAHI'QONTAZ 2E YNOAIAZTAZIOAOINHZH TQON TEPMATIKQN
MONAAQN NEPOY.



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY
EMNIAOTH ZYZTHMATOZ 100% NQMOY NMPOKAIMATIZMENOY AEPA

YNEPAIAXTAZIOAOINHZH ZYZTHMATOZ NMPOKAIMATIZMENOY AEPA

ME YNEPAIAZTAZIOAOINHZH TOY 2YZTHMATOZ NPOKAIMATIZMOY E’INAI
AYNATH H KAAYWH ®OPTIQON XQPOY XQPIZ NA ENEPIOMOIOYNTAI Ol TOMNIKEX
TEPMATIKEZ MONAAEZ NEPOY (FCU).

H AYZH AYTH OAHIEI ZE EEOIKONOMHZH ENEPIEIAZ KAOGQZ 020 AEN
XPHZIMOIOIEITAI TO ZYZTHMA NEPOY EZOIKONOMEITAI ENEPTEIA AITO TH MH
XPHZH KYKAO®OPHTH, TEPMATIKQN MONAAQN, KAl WYKTH.

H YNEPAIAZTAZIOAOINHZH TOY YZTHMATOZXZ NPOKAIMATIZMOY INNETAI ME
MEIQ2H THZ ENMIOYMHTHZ OEPMOKPAZIAZ TOY XQPOY. AHAAAH ENQH
NMPATMATIKH ENIOYMHTH ©EPMOKPAZIA E'INAI 260C TO 2Y2ZTHMA
NMPOKAIMATIZMOY AIAZTAZIOAOTEITAI 'lA ©EPMOKPAZIA XAMHAOTEPH EZTQ
240C. H YNEPAIAZTAZIOAOIMHZH OAHTIElI ZE AY=HMENO ®OPTIO THZ KKM
EMNE=ZEPIrAZIAZ TOY AEPA TO OINOIO OYZIAZTIKA KAAYNTEI NAHPQZ TO
®OPTIO AEPIZMOY KAI MEPOZ TOY AIZOHTOY KAl AANOANONTOZ ®OPTIOY
TOY XQPOY.

ME TH XPHZH ENAIAMEZOY ENAAAAAKTH AEPA ANAITENNHTIKOY TYTINOY
(TPOXOY) H AY=HZH TQN ®OPTIQN THZ MONAAAZ KKM AEN E'INAI TOZO
MEIAAH O2ON A®OPA 2THN KATANAAQZH ENEPIEIAZ KAI E'INAI ZITOYPA
MIKPOTEPH AITO TH AEITOYPIIA TOY 2Y2THMATOZ NEPOY IlNA THN KAAYWH
TQN ®OPTIQN TOY XQPOY.
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HAEKTPIKEZ EKATAZTAZEIX
ZTOIXEIA NMOY AMAITOYNTAI A THN EKMONHEH MEAETHE HAEKTPOAOTIKHE
EFTKATAZTAZHS
ZYZTHMATA KAIMATIEMOY ZTON KTIPIAKO TOMEA
ZY:THMATA AEPA-NEPOY

HAEKTPIKA XAPAKTHPIZTIKA ZY2THMATQN KAIMATIZMOY AEPA

1. ANTAIA OEPMOTHTAZ H WYKTHZ =>
YNOAOIIZMOZ HAEKTPIKHZ IZXYOZ XYMMNIEZTH MONAAAZ

2. AEBHTAZ =>
YNOAOTIIZMOZ HAEKTPIKHZ IZXYOZ KAYZTHPA

3. KENTPIKH KAIMATIZTIKH MONAAA =>
YNOAOrIZMOZ HAEKTPIKHZ IZXYOZ ANEMIZTHPQN ZTOIXEIOY
BAZEI ENEPIEIAKOY KANONIZMOY - KENAK

4. TEPMATIKEZ MONAAEZXZ NEPOY (FCU) =>
YNOAOTIIZMOZ HAEKTPIKHZ 1ZXYOZ ANEMIZTHPA ZTOIXEIOY

5. AIKTYA AIANOMHZ NEPOY

YNOAOTIIZMOZ HAEKTPIKHZ IZXYOZ KYKAO®OPHTQN — ANTAIQN
NEPOY AIKTYQN AIANOMHZ ANAAOI'A ME TIZ AYTONOMIEZ TQN
XQPQN



KAIMATIZXMO2/0EPMAN2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY

NMAEONEKTHMATA ZYZTHMATQN

1.

EYEAIZIA £TH AEITOYPIIA TOY ZYNOAIKOY ZYZTHMATOZ. AEITOYPI'IA
MONO TOY 2YZTHMATOZXZ NEPOY OTAN AEN YINAPXEI ANATKH (ZHTHZH)
NA NQIMO AEPA. ANTIZTOIXA, AEITOYPI'IA MONO TOY 2YZTHMATOZXZ
AEPIZMOY (MPOZAIQIrH 100% NQIMOY AEPA) ZTHN MNEPINTQZH OMNMOY AEN
AMNAITEITAI WY=H '"H ©EPMANZH TOY XQPOY

TO NEPO AIAOETEI KAAYTEPH EIAIKH OEPMOXQPHTIKOTHTA KAI
NMYKNOTHTA AINO TON AEPA MNMOY HMAINEI OTI AMOAIAEI TO IAIO
YYKTIKO 'H ©OEPMIKO ANMOTEAEZMA ME MIKPOTEPH AIATOMH ZQAHNA
AITO TON ANTIZTOIXO AEPAIQro. YNEMNQz 1O AIKTYO AEPAIQIraoNn
E'INAI MIKPOTEPHZ AIATOMHZ AITO OTI ZTHN NEPINTQZH ENOZ
E=’OAOKAHPOY ZYZTHMATOZXZ AEPA, EEOIKONOMQNTAZ ZHMANTIKH
EMNIPANEIA 2TO XQPO.

EYEAIZIA 2TON EAEMNXO THZ OEPMIKHZ ZONHZ. ENMITYTXANETAI MEZQ
OEPMOZTATH XQPOY O OIOIOx EAEIXEI EITE TO MPQTEYON KYKAQMA
AEPA EITE TO AEYTEPEYON KYKAQMA NEPOY EITE KAI TA AYO
TAYTOXPONA

EYEAIZIA XTHN TAYTOXPONH WY=H KAl OEPMANZH AIAOOPETIKQN
OEPMIKQN ZONQN ME AEITOYPI'IA TOY ENOZ KYKAQMATOZ IA
OEPMANZH KAI TOY AAAOY A WY=H



KAIMATIZXMO2/0EPMAN2H
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY
NMAEONEKTHMATA ZYZTHMATQN

5.

TO ZTOIXEIO THZ TEPMATIKHZ TOMIKHZ MONAAAZ NEPOY AEITOYPTIEI
IKANOINOIHTIKA KAGQZ AEN XPHZIMOIMOIEITAI T'IA THN KAAYWH MEI'AAOY
AANOANONONTOZ ®OPTIOY TO OINOIO KAAYIMTETAI EZ’ OAOKAHPOY ANO
TO NMPQTEYON KYKAQMA TOY AEPA. OYTQZ H AAAQZ O NQINMOZ AEPAZ
NMEPIEXEI MEFTAAO AANOGANON ®OPTIO, MOAY MEF'AAYTEPO AINO TO
EZQTEPIKO AANOANON ®OPTIO AOINQ NAHOYZMOY KAI ZYZKEYQN. ETZI
Ol TOMNIKEZ MONAAEZ AEITOYPIOYN 2E =HPH KATAZTAZH KAI AEN
ENIZXYOYN TH NAPOYZzIAZH MIKPOBIQN

TO NMPQTEYON ZYZTHMA AEPA KAAYITEI ANTOAYTA TIZ ANAITKEZ TOY
AEPIZMOY TOY XQPOY KAI AEN XPEIAZETAI ZYZTHMA ANAKYKAO®OPIAZ
AEPA OYTE PYOMIZH AIA®OPAITMATQN 2THN KKM. ZYNENQZ O EAEIMXOZ
THZ KKM E'INAI MO AMNAOZ AITO OTI 2TA 2YZTHMATA AEPA.

H XPHZH KYKAO®OPHTQN ZTA ZYZTHMATA NEPOY EZOIKONOMEI KOZTOXZ
AEITOYPTIAZ KAOGQZ E'INAI MO ANMMOAOTIKH AMO THN XPHZH TQN
ANEMIZTHPQN THZ KKM NMOY AEITOYPIOYN ZTHN NMPOZAIQrH TOY AEPA.
ME AIFA AOI'IA TO ®OPTIO WY=HZ/OEPMANZHZ KAAYINTETAI
IKANOINOIHTIKOTEPA KAI OIKONOMIKOTEPA ME TH XPHZH XY2THMATQN
NEPOY AITO OTI ME TH XPHZH ANEMIZTHPQN

TO NMPQTEYON KYKAQMA TOY AEPA MINOPEI NA KAAYWEI AMNOAYTA TIZ
AMNAITHZEIZ ZE YTPANZH, AOYIPANZH OlNQx 2TA KAOGAPA XYZTHMATA
AEPA.



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY

NMAEONEKTHMATA ZYZTHMATQN

10.

11.

12.

O AEPIZMOZ KAI MAAIZTA ME THN EMIOYMHTH YTNEPNIEZH ENITYMTXANETAI
KATQ AITO OAEZ TIZ ZYNOHKEZ

EINAI AYNATH H ©EPMANZH 'H WY=H OAQN TQN OEPMIKQN ZQNQN
AKOMA KAI ME MET'AAEZ METABOAEZ TOY ®OPTIOY

TO NPQTEYON KYKAQMA TOY AEPA ME THN KKM MIMOPEI NA AEXOEI
BEATIQZH ENEPIEIAKH MEZQ THE XPHEHE ENAAAAKTH OEPMOTHTAS
(AEPA).

‘OTAN O XQPOXz AEN EXEI ANAITHZH 2E AEPIZXMO MIOPEI NA
OEPMAINETAI H NA WYYXETAI ANEZEAPTHTA



KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2Y2THMATA AEPA-NEPOY

MEIONEKTHMATA 2Y2THMATQN

1.

AOIQ TOY MEFAAOY AANOGANONTOZ ®OPTIOY AEPIZMOY H A®YIPANZH
EMNIBAAAEI THN NMAPOYZIA METAOGEPMANZHZ H OlNOIA ENEPTEIAKA

MEIQNEI THN AMNOAOZzH TOY 2YZTHMATOXZ

2,

Ol EZQTEPIKEZ TEPMATIKEZ MONAAEZX XPEIAZONTAI AIKTYO
AMNOXETEYZHX [NAPOAO OTI AEN KAAYINTOYN MEFAAO AANOANON
®OPTIO.

Ol EZQTEPIKEZ TEPMATIKEZ MONAAEZ AMNAITOYN 2YXNH YNTHPHZH
KYPIQZ TQON QIATPQN H OMNOIA ANAITKAZTIKA TINETAI 2TO XQPO
EFKATAZTAZHZ TOYZ

O ZYNOAIKOZ EAEIMNXOZ TOY 2YZTHMATOZ E'INAI NMNIO NMOAYTNAOKOZ AIMTO
OTI ZTA ZYZTHMATA E=’ OAOKAHPOY AEPA AOI'Q TQN AYO
AIAOOPETIKQN KYKAQMATQN NMPQTPYONTOZXZ AEPA KAI AEYTEPEYONTOZ
NEPOY MNOY MNPENEI NA EAEM'XOOYN ZE AIA®OPEZ 2YNOHKEZX

MEIFAAYTEPO APXIKO ZYNOAIKO KOZTOZ AOINQ TQN AYO XQPIZTQN
KYKAQMATQN TOY ZYZTHMATOZ



KAIMATIZMO2/©EPMANZH
2Y2THMATA KAIMATIZMOY
ZYTKPIZH SYSTHMATQN KAIMATIEMOY

O NAPAKATQ MINAKAZ ENIXEIPEI MIA TENIKH ZYTKPIZH TQN TPIQN
2Y2ZTHMATQN KAIMATIZMOY, MONO NEPOY, MONO AEPA KAI AEPA-NEPOY ME
THN NMPOOIMNTIKH NA KATEYOYNEI 2TO ZXEAIAZMO ENOZ NAHPOYZ

MaraMETPOL Y TYNOT
ZTFTHMATEM

IVETHMATA MONO AEPA

EYETHMATA AEPA-MEPCY

IYEZTHMATA MOND NEPOY

SEPMOKPAZLA

FAAH ME PYEMIZH TOY NEPOY ZTO
WYFTIKO/QEPMIKD ETOIKEID THZ KEM

KANH ME TAYTOXPONH PYEMIZH
TOY NEPCY TTO

WYKTIKCY SEPMIKD TTOINEID THE
KKM KAT EMEFTONOIHIH ONfOFF
ITH BANA THE TEPMATIKHE
MONAAAT NEPOY (FCU)

METPLA ME PYEGMIEZH THZ BANAZ ON/OFF
TOY WYETIKOY (SEPMIKCY ETOTXEICY KAl
PYEMIZH THE TAXYTHTAZ TOY ANEMIZTHPA

IXETIEH YTPAZIA

METFIA ME XPHIH WYETIKOY
ITODKEIOY KAL YTRPANTH A
ADYTPANIHYTPANZIH, H XPHEH TOY
ZTODEIOY A ADYTPANIH EMNIBAANET
KAL METASEPMANTIKD ZTOIXKEID A
ENANASEPMANEZH

KAMNH, BAZLZETAT KATAPKHM ZTHM
ATYTPANZH ATAMEZOY TOY
WYETIECY ZTOIXEIOY THZ
MOMAASE MO ATAXEIPIZETAL
100% NGM AERA, KAT
AEYTEPEYOMNTRZ ZTHN
TEFMATIKH MONASAA NEPOY TOY
KQPOY (FCU). MANTRE O EAEMXOE
[IMETAI NPOTIFTOF FTHM KKM

KAEKH, XPHIIMOMOIOYMN MONC TO WYKTIKOD
ITODXKEID THE TEPMATIKHEI MOMAAAT ITA
THMN ADYTPANZIH ZTO XQPO, AHMIOYPTTA
ZAMMYENEMATSRMN TA CNOLA MPETIEL MNA
ANOXETEYONTAL MEZC: ZYEZTHMATOZ
ZOAHMNOQEEDM

ZYMIMIEZH AEFA

METPLA, ENITPENONTAZ NOZCOTHTA
AMAITOYMEMOY NQNOY EEQTEPIEDY
AEPA NA EIZEEASEI ITO XOQPO

FAMH, KASOE H KKM
MPHEIMOMOIET 100% MNGno
EZCTEPIKD AEPA KAL EAEMXETAI
EYKOAOTEPRA

KAKH, FADCE TO ZYZTHMA AEITOTFIEL ME
100% ANAKYKACDOPOYNTA AEPS (OXI
MOQMOE)

ZYNSEZIH AEPA

KAMAH, MEZQ THEZ PYOMIZHZ TGN
ATADPATMATON EEQTEFIFOY AEPA KAI
AMAEYEADTOPOYNTA AEPA, INA NA
EIZEASEI ITO XQPO H KASE DOPA
ANATTOYMEMH MOFOTHTA AEFA

FAMH, KASOE H NPOZANOMENH
MOZOTHTA EIMAL H ANCAYTA
AMAITOYMENH ANO THH AFXH
XOPIZ ENINAEON PYEMIZH THE
ANAEYEADDOPTAT

FAKH EASQE AEN XPHEZIMONCIET
E=CTEPIED NQMNO AEFPA AMAAA MOMNO 100°%
ANAEYEADDOPOYNTA KAT MOMOD ME
ANCITMA NMAPASYPON KA OYPON
EIFEFXETAL NOMNOF AEPAT

SIATPAPTZMA
ZOMATIATON

KanH, KASQE ENITPENEL
MPOEIATPANZH KA YWHAHZ
AMNDACEHE IATPANZH ZTHN KEM

FAMNH, KASSE ENITPENEI
MPODIATPANEIH KA YWHAHE
AMOACTHE DIATPANIH ZTHM KEM

METPIA, KASGE H ONOLA PIATPANZIH
MMETAI ZTHM TOMNIKH MOMNANS TYTOY FCU.
H AMOACEH EIMAT XAMHAH KAL H
ZYMNTHPHEZH MNMMETAI MEZA ZTO XOFO
EYPLAT ¥XPHZHE

TANYTHTA AEPA

KAMNH, KASGE PYOMIZETAL MEZG THE
TANYTHTALZ TOM ANEMIZTHFIMN KAI
TON ATADPATMATOM AERPA, KAT TON
TEPMATIFGN MONALACN PYOMIZHE
MNAPOXHE (WavY)

METPIA, ADIE: THE ZTASEPHE
MAPOXHE MPOZATOMENCY AEPA

KakH, ACM2 THEZ EAMEIWHE ONOTAZAHNOTE
PYE@MIZHE KADGE O MOMNALEE
AEITOYPIOYN ME 100%
ANARYEACDOPOYNTA AERA




KAIMATIZMOZ/©OEPMANZH
2Y2THMATA KAIMATIZMOY

2YIKPIZH ZYZTHMATQN KAIMATIZMOY

AITO TANMPOANA®EPMONENA I'lA TA TPIA BAZIKA EIAH 2Y2THMATQN
KAIMATIZMOY AIAMNIZTQONETAI OTI OAA NAPOYZIAZOYN NMAEONEKTHMATA KAI
MEIONEKTHMATA

2YNENQZ H ENIAOIH TOY ZXEAIAZOMENOY 2YZTHMATOZ E'INAI ZE MEIAAO
BAOMO YMNOKEIMENIKH KAI EEAPTATAI AITO NMOAAEZ NAPAMETPOYZ NOY
KAAEITAI NA AABEI YIMTOWH TOY O MEAETHTHZ

NMAPOAA AYTA AITO THN NPOZEKTIKOTEPH ANAINQZH KAI TOY
NMPOHIOYMENOY MINAKA AIAQAINETAI MIA YINEPOXH TQN 2Y2THMATQN AEPA-
NEPOY ZE 2XEZH ME TA YIMNOAOINA ZYZTHMATA KAI AYTO INA TOYZ IO
NMPO®ANEIZ AOIOYZ AHAAAH THN EYEAI=ZIA NMOY NMPOZ®EPOYN ZE NAHOOZ
EAEMXOMENQN NAPAMETPQN

O MEAETHTHZ KAAEITAI NA AABEI YITOWH TOY OAEZ EKEINEZ TIZ
NMAPAMETPOYZ NOY NEPIFrPA®POYN KAAYTEPA TO ZXEAIAZOMENO ZYZTHMA
2YMMNEPIAAMBANOMENQN TOZO TOY APXIKOY KOZTOYZ Oz0 KAI THZ
KATANAAQZHZ Q2TE NA ANMO®PAZIZEI MNA TO NMPOTEINOMENO 2YZTHMA
KAIMATIZMOY



