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YtmroAoyiopég Eykar/ong Fan Coils
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YtmroAoyiopég Eykar/ong Fan Coils

1. EIZArQrH
H mmapouca peAétn Baoicetal otnv Ashrae kai otnv akéAouBn BiBAloypagia:

a) Recknagel-Sprenger, Taschenbuch fuer Heizung und Klimatechnik
B) VDI Kuehlastregeln, VDI 2078

y) Acpiouoc kar KAluariouog K. Aépa

0) Carrier Handbook of Air Conditioning System Design

g) ASHRAE Handbook of Systems

o1)ASHRAE Handbook of Equipment

2. MNAPAAOXEZ & KANONEZ YIMOAOIzZMQN

H emAoyrf dlaTOPNRS CWARVA o€ KATTOIO TUAMA OIKTUOU YiveTal OedoUEVNG TNG TTAPOXNAG Kal ME
TTEPIOPIOUO Yia TNV TaxuTtnTa. EIdIKOTEPA, 01 UTTOAOYIOMOI YivovTal e BAon Ta TTAPAKATW:

a) O1 TTapoxéG oTa THAPATA TToU KaTtaAryouv o€ Jovadeg Fan Coils kaBopilovtal atrd tnv amédoon
Twv Fan Coils oUp@wva pe Toug TTVAKES 1 Ta dIAYPANKOTA TOU KATAOKEUAOTH, YIO TIG AVTIOTOIXEG
ouvenkeg Bepuokpaciwy TTEPIBAANOVTOG, VEPOU KATT. H diatopr] Tou owArfva Ba etmiAeyei pe Bdon Tnv
TTapoxn yia TnNv OUCUEVEDTEPN WPA (ONAadK TNV PEYIOTN TTapoxn).

B) O1 Tapoxég abpoidovTal oToug KOUPBOoUGS (SIoKAABWOEIG) TOu DIKTUOU.

y) O1 ox£€0¢€I1G TTOU XPNOIMOTTOIOUVTAI YIa TOUG UTTOAOYIOHOUG €ival:

™ D?
Q = — VvV (e€iowaon ouvéxeiag)
4
Ah A V?
J = —=— x — (egiowon Darcy)
L D 29
1 k 2.51
— =-2log ( + ) (e&iowaon Colebrook)
VA 3.7D ReVA
VD
Re = —_ (apiBudg Reynolds)
v

oTTOU:

Q: Mapoxni oe m*h

D EocwTepIkr dIGUETPOG O M

Méon Taxutnta oe m/s

ATwAcIeg TTieong avd povdda prikoug o m/m
h:  AmwAegigg Tieong oe m

Mrkog aywyou o€ m

2UVTEAEOTAG TPIPAG

ATIOAUTN TPaXUTNTA CWARVA o€ mm

e: ApiBuog Reynolds

I€Wdeg vepoU ae m?/sec

STERE>TDCL
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YtmroAoyiopég Eykar/ong Fan Coils

8) O1 TpIBég oTa eCapTAATA (YWVIES, TOU, KPOUVOI KATT) KABe TUANATOG Tou dIKTUOU UTTOAOYiCovTal
ME TNV oxéon:

1
J =—2Xlp\2
2

OT1TOoU:

27 YuvoliKA avTioTaon Twv e£apTNPATWY Tou KAGSoU
p: MukvoTnTa vepoU

H mrrwon Tricong péoa og kéBe povada FCU, uttoAoyieTal avaAuTikd, e BACN TV XOPAKTNPIOTIKA
Tou avTioTaon ¢ TTou divel O KATAOKEUAOTAG Kal TNV TTapattévw oxEon.

3. NAPOYZIAZH ANMOTEAEZMATQN

Ta atmoTEAETUATA TWV UTTOAOYIOUWY TOU OIKTUOU TTaPOUCIACovTal O€ TTivakd, Ol OTAAEG TOU OTTOIoU
AVTIOTOIXOUV OTA TTAPAKATW PEYEBN TNG HOPPNAG:

TuAPa dIKTUOU

Mrkog TufpaTog (m)

®oprtio FCU (Kcal/h 4 w rj Kbtu/h)
Alagopd Oepuokpaaiag At (°C)
Mapoxr} Nepou (m?/h)

AIGuETPOG ZwArva (mm)
TaxotnTta Nepou (m/s)

2UVOAIKN avTtioTaon e€apTnudTwy ¢
TpiBn E¢apTnudTwy (MmYZ)

TpIBA ZwAnvwoewy (MYZ)

OAikA TpiBA TuApaTtog (mYZ)

Kd&Be tunua diktuou cupBoAifeTal Ye TNV apiBunon Twv KOPPwV Tou TTapepPAaANovTag TeAEia (.) TTX.
1.2 10 TUAMA avApeoa O0Toug KOPPBoug 1 kai 2.

o) TTEPITITWON KAAOGIKOU BIKTUOU: Ta PAKN Twv CwAAvwyV gival diTAdoia (TrepIAapBAavouv Kai Tig
ETTIOTPOPEG) Kal Ta €EAPTAMATA DITTALL.

B) TepiTTTwon avtemoTPOPNAG (reverse return): TTapoucidleTal To SiKTUO TNG TTPOCAYWYAS KAVOVIKA
KQI TNG ETTIOTPOPNG XWPIOTA. ZTA TAKOTA ETIOTPOPNG aVTi yIa TEAEIEG TTapEPBAAOVTAl TTAUAEG (TTX.
TUAMO 4-7).

270 TTAPOV TEUXOG UTTOAOYI{OVTal Ol KEVTPIKEG CWANVWOEIG TOU SIKTUOU TNG EYKATAOTAONG
FCU o€ Aeitoupyia pigng, amrd 1o xwpo eykataotdoewv HM (AeBnTooTd010) OTO UTTOYEIO TOU
KTIpiou péEXPI TO SiKTUO SIAVOURAG TG EYKATAOTAONG OTOV OpO@O.

TEYXOZX YIIOAOTTEMQN -3-




YtmroAoyiopég Eykar/ong Fan Coils

Zroixeia AikTUou

Q¢eppokpagia Nepou (°C) 7
Alagpopa Oepuokpaciag Movadwv FC (°C) 5
TUmog Kipiou ZwAAiva XaAuBdoowArvag Bapéog TUTTOU
>uvT. Tpaxutntag Kupiou XwAAva (um) 45
TUmrog AguTepeUovTog ZwAnRva AIKTUWUEVO TTOAUQIBUAEVIO AEUKOG
>uvT. Tpaxutntag AsutepedovTog ZwAnva (Um) 6
>uoTtnua Movadwv Mcal/h

YmoAoyiopoi ZwAnvwoewv Fan Coils

Tp. Mnikog ®doprio Alag | Mapoxn | Tutmog Aiap. Tax. X4 TpiB. TpiIBég OAIkég
AIKT. ZwARva FC opd Nepou | ZwAAva | ZwAAva | Nepou Eaptnp. Eg/FC ZwAnv. Tpi1Bég
(m) (Mcal/h) Oepp | (m¥h) (mm) (m/s) (mYZ) (mYZ) (mYZ)

OKp.

o)
1.2 96 8.424 K DN80 | 0.475 11.50 0.132 0.351 0.483
2.3 13 4.335 K DN40 | 0.949 | 4.000 0.184 0.391 0.575
24 12 4.089 K DN40 | 0.895 | 4.000 0.163 0.325 0.488
3.K1 47 2.174 K DN32 | 0.654 4.800 0.105 0.876 0.981
3.K2 1 2.161 K DN32 | 0.650 4.000 0.086 0.018 0.105
4.K3 1 2.008 K DN32 | 0.604 4.000 0.074 0.016 0.091
4.K4 35 2.081 K DN32 | 0.626 | 4.800 0.096 0.603 0.699
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YtmroAoyiopég Eykar/ong Fan Coils

YtmroAoyliopoi Movadwyv Fan Coils

Tp. Aic6. Aave.v Ogpy. Alagopd Mapoxn TaxoTnTa A1od. ATod.
AIKT. ®dopT. ®doprT. Eio. OgpUOKP. Nepou AvepioTipa Ai06. Aave.
Xwpou Xwpou Nepou (°C) (m?/h) FC DoprTio ®PoprTio
(Mcal/h) (Mcal/h) (°C) (Mcal/h) (Mcal/h)
1.2 8.424
2.3 4.335
2.4 4.089
3.K1 2174
3.K2 2.161
4.K3 2.008
4.K4 2.081
K1.A12 0.673
TEYXOZ YITOAOI'TEMQN
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YtmroAoyiopég Eykar/ong Fan Coils

Y1roAoylopog WUKTIKOU ZUYKPOTHMATOG

YT1roAoyiopog WUKTIKOU ZUYKPOTAUATOG

YukTikd Poprio (Mcal/h) 42.126
Etepoyxpoviopdg 1
ATtrairodpevo Poprio 42.126
A/A KukAhogopnTn 1
Mapoxr) Nepou Q (m?/h) 8.424
AugpevéaTtepog KAGdog 1..0A22
TpiRég AikTUou (mYZ) 4.619
>uvteheoaTng C (C=AP/Q?) TpiBwv WUKTIKOU ZUuyKpOTHHATOG 0.070
(mYZ)/(m3h)?

>uvteAeaTAg C (C=AP/Q?) TpiBwv Tpiédou (mYZ)/(m3/h)? 0.001
2uvteheoTng C (C=AP/Q?) TpiBwv BaABidag AvTeToTPO®AG 0.001
(mYZ)/(m3h)?

>uvteheaTAg C (C=AP/Q?) YmoAomwy TpiBwv (mYZX)/(m%*h)? 0.02
Mavopetpiké Y (mYZ) 11.147

‘EAeyxol Mtwong Oeppokpaciwy ota Fan Coils

Aev uttadpxouv Fan Coils pe rroon Bepuokpaaciag peyaAutepn amd 10 °C

‘EAeyxol TaxuTATWYV OTIG ZWANVWOEIG
Agv UTTAPXOUV CWANVWOEIG PE TaXUTNTA PEUCTOU EKTOG OpiwV

YmroAoyiopuog AG@paAioTIKoU

EmAoyr KAgioToU Aoyeiou AlaoToAAg

O¢eppokpaaia Mpooaywyng Nepou tv (°C) 7
O¢gpuokpaaia Ematpoeng Nepod tr (°C) 12
Méon ©eppokpagia Asitoupyiag tm = (tv+tr)/2 (°C) 9.5
>1a1ikA Mieon EykardoTtaong PA (bar) 1.2
TeAikn Mieon Eykar. PE = PA + 0.7 (bar) 1.9
SuvteAeoTAG AlooToAr G Af 0.0004
Mepiexduevo Nepod ot1o 20otnua Vs (1) 337.01
H AiaoToAr Tou Nepou gival VA = Af x Vs (1) 0.13
EAdxiotog Oykog Aoyeiou AlaotohAg VN=(PE+1)xVA/(PE-PA)(I) |0.56

ATMOMNEPATQZH 3ou OPO®OY KAl TMPOZAPMOIH AEBHTOZTAZIOY & XQPQN H/M
YTMOTEIOY NEOY KTIPIOY ZXOAHZ AZTY®YAAKQN KAI AZTYNOMIKHZ A/NZHXZ TPEBENQN

TEYXOZX YIIOAOTTEMQN -6-



YtmroAoyiopég Eykar/ong Fan Coils

MEAETH OEPMAN2HZ
YmroAoyiouo¢ Eykar/ong¢ AicwAnviou

EpyoddTtng : MEPIOEPEIA AYTIKHZ MAKEAONIAX

‘Epyo : AMIOMNEPATQZH 3ou OPO®OY KA
NMPOXAPMOIH AEBHTOZTAZIOY & XQPQN
H/M  YTIOIEIOY NEQY KTIPIOY ZXOAHZ
AZTYDYANAKQN KAI AZTYNOMIKHZ A/NZHX

FPEBENQN
@¢an . FPEBENA
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MeAeTnTég : ANKO
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YtmroAoyiopég Eykar/ong Fan Coils

1. EIZArQrH

H mrapoloa peAETn €yive oUp@wva pe TNy pebBodoroyia DIN 4701 kai 1ig 2421/86 (uépog 1 & 2) kal 2427/86
TOTEE, evw akéua xpnaoiyotroindnkav kai Ta akéAouba Bonbriuara:

a) Erlaeterungen zur DIN 4701/83, mit Beispielen, Werner-Verlag

B) Recknagel-Sprenger, Taschenbuch fuer Heizung und Klimatechnik,
y) Rietschel, Raiss, Heiz und Klimatechnik, Springer-Verlag

0) Kevrpikés Ogpudvoeig, B. >eAAolvrog

€) Eyxeipidio yia rov Mnxaviké Bepudvoswv Garms/Pfeifer (TEE)

or) Mpdrumra EAOT kai DIN

2. NAPAAOXEZ & KANONEZ YNOAOTIZMQN
H emAoyn dlaTtopwy 0TOUG CWARVEG YiveTal o€ KABe TuAUa Tou OIKTUOU, BEWPWVTAG OTI:

a) O1 TTapox£G oTa TUAMOTA TTOU KOTOARYOUV 0€ BepuavTiKG cwuata kabopifovTal atrd TV oX£Cn QOopTiou Kal
TITWOoNG BepUoKpaTiag:

q

G=
At

o1T0U:

G: Mapoxn Tou vepou (I/h)

q: Oepuikd popTio owaTtog (Kecal/h)

At Ala@opd Beppokpaciag (Trpoocaywyn - TIOTPOQr) oTo cwpa (°C)
B) O1 TTapoyég aBpoilovTal aToug KOPPBOUG (BIAKAAdWOEIG) Tou SIKTUOU.

y) O1 utroAoyiopoi yivovtal avaAuTIKd Kal BaaiovTal OTIG OXEOEIG:

mD?

Q=—V (eGiowon ouvéxelag)

4

Ah A V2
J = —=— x — (e€iowon Darcy)

L D 29

1 k 2.51
— = -2log ( + ) (e€iowaon Colebrook)
VA 3.7D ReVA

VD
Re =—— (apiBuo6g Reynolds)

v

étrou:
Q: Mapoxr ae m3/h
D: EowrtepikA dIdpeTpog o€ m
V: Méon Taxitnta o€ m/s
J: ATTWwAEgIEG TTiEoNg avd povdada prkoug o€ m/m
Ah:  ATTwAcigg TTieong oe m
L: Mrkog aywyoU g€ m
A: ZuvTeAeoTAG TPIBAG
k: ATTOAUTN TpaXUTNTA CWANVA o€ mm
Re: ApiBuog Reynolds
v: IEWdeC vepoU o€ m?/sec

0) H emAoyn Twv cwpdaTwy yivetal ye Baon tnv oxéon:
At 1.3
g =960 (—)
At60
étTou:

TEYXOZX YIIOAOTTEMQN -8-



YtmroAoyiopég Eykar/ong Fan Coils

qi: ATT60001N TOU CWHPATOG Yia dlIagopd
NG ME€ONG BepUoKpaTiag Tou  aTro
ToV agpa At

q60: Amédoon Tou CWPATOG Yia dlagopd
Beppokpaaiag 60 (At60)

O1 mipég 60 AauBdvovTal atrd Toug TTIVOKEG TWV KATAOKEUAOTWV.

€) O1 TpIBég oTa e€apTApaTa (Ywvies, TAP, KPOUVOIi KATT) KABE TUAPATOG Tou BIKTUOU UTTOAOYiovTal JE TNV
oxéon:

1

J = —X(pV?
2
otrou:
X{:  ZuvoAiKA avTtioTaon Twv £§apTNUATWY Tou KAGdOoU
p: MukvéTnTa vepou

3. NIAPOYZIAZH AMNOTEAEZMATQN

Ta ammoTeAéTPATA TWV UTTOAOYICHWY TOU BIKTUOU TTApOouUCIdlovTal O€ TTiVAKa, ol GTAAEG TOU OTTOIoOU

QVTIOTOIXOUV OTA TTAPOAKATW PEYEDN TNG HOPPNG:
*  TuAua dikTuou

Mrkog THAKaTog (M)

doprio (Kcal/h i w)

Alagopda Oepuokpaaiag At (°C)

Mapoxr NepoU (m?3/h)

AlGpeTpog ZwAnva (mm n “)

Taxutnta Nepou (m/s)

2uvohikn avTiotaon E¢aptnudaTwy 2

TpIBA ZwAnvwoewy (MYZ)

TpiBA E¢aptnudtwy (mYY)

OAikA TpiBA TuAuatog (MYZ)

*

*

* * * * * * * *

Kd&Be Tunpa diktiou cupBoAifeTal ye TV apibunon Twv KOuBwv Tou TTapepBailiovTag TeAcia () Tx. 1.2 10
TUAMG avaueoa aToug KOPPBoug 1 kai 2.

Q) TEPITTWAN KAACGTIKOU dIGwAnviou: Ta PrKn Twv cwAfRvwy gival ditAdaoia (TrepiAaudavouv Kai Tig
EMOTPOPEG) Kal Ta eEapTApaTa SITTAA.

B) TrepiTTTwonN avTeTTioTpo@ou SIKTUOU (reverse return): TTapouoIdZeTal To SIKTUO ThG TTPOCAYWYAG KAVOVIKA
KOl TNG ETTIOTPOPNG XWPIOTA. XTA TUAUATA ETTIOTPOPNG AVTi yia TeAgieg TTapeuBAAAoOvTal TTAUAES (TTX. TUAUA 4-
7).

210 TTapOV TEUXOG UTTOAOYi{ovTal Ol KEVTPIKEG CWANVWOEIG TOU SIKTUOU TNG EYKATAOTAONG
FCU o¢ AsiToupyia Béppavong, atré 1o Xwpeo eykataotdoewv HM (AefnrooTdoio) oTo utrdyeio
TOU KTIpiou péXPI TO SiKTUO BIAVOUNG TG EYKATAOTAONS OTOV OpO@PO.

TEYXOZX YIIOAOTTEMQN -9-




YtmroAoyiopég Eykar/ong Fan Coils

Zroixeia AikToou

Q¢eppokpaaia Mpooaywyng Nepou (°C) 85
Alagpopd Ogpuokpaaiag Twudtwv (°C) 15
TUmog KUpiwv ZwARvwv XaAuBdoowArvag Bapéog TUTTOU
Tpaxutnta Kipiwv ZwAAvwy (Um) 45
TUTTOG AEUTEPEUOVTWY ZWAAVWV AKTUWPEVO TTOAUIBUAEVIO AEUKOG
TpaxUTnTa AEUTEPEUOVTWY TWAAVWY (Um) 6
>uoTtnua Movadwv Mcal/h
[ewdaITikd UYWog KTIpiou o€ axéan Je 1o emiTredo TNG BAAagoag 550

Y1roAoyiouoi ZwAnvwoeswyv AicwARviag Oépuavong

Tunua Mnkog ®oprio Ailogopd | Mapoyx EiSog AigueTpog | TaxitnTa p24 TpiBég TpiBég OAikA
AikTdou ZwAfva | Zwpartog | Oeppokpa n ZwAfRva ZwAfRva Nepou ESapTnudtwv EgapTnud ZwARva TpIBA
(m) (Mcal/h) giag NepoU (m/s) TWV (mYZ) (mYZ)
(°C) (m3/h) (mYZ)

1.2 96 4.163 K DN80 0.235 21.50 0.061 0.076 0.137
2.3 13 2.071 K DN40 0.453 4.000 0.042 0.081 0.123
24 12 2.092 K DN40 0.458 4.000 0.043 0.077 0.119
3.K1 47 1.069 K DN32 0.321 4.800 0.025 0.189 0.214
3.K2 1 1.002 K DN32 0.301 4.000 0.018 0.004 0.022
4.K3 1 1.138 K DN32 0.342 4.000 0.024 0.005 0.028
4.K4 35 0.954 K DN32 0.287 4.800 0.020 0.114 0.134

"EAeyxol TaxutTATWV OTIG ZWANVWOEIG

Agv uttdpxouv cWANVWOEIG PE TOXUTNTA PEUCTOU EKTOG OPiWV

TEYXOZX YIIOAOTTEMQN -10-




YtmroAoyiopég Eykar/ong Fan Coils

YtmoAoyiopog Boiler

2uvoAIKOg ApiBu6g AouTtripwy 1) Aoutpwyv oTo Kripio n 44
Ap1Bu6g Alauepiopdtwy Kripiou 22
>uvteAeoTAG TauToxpoviopou @ 0.392
Atraitoupevog Oykog EvarroBnkeutry (Boiler) (1) 2500
EmAéyetal EvatroBnkeuTtig 2500
Méyiotn Qpiaia Oepuikr) Atraitnon EvarroBnkeutr) (Boiler) 45
(Mcal/h)
EkAoyn AéBnra
EmiAoyn AéBnTa
ZuvoAik6 Oeppikd PopTio QoA (Mcal/h) 62.449
O¢epuikd Poprio Boiler i 'AANo O¢gpuikd Poprio (Mcal/h) 45
ZuvteAeoTAG MpooauEnong AéBnta ZA 0.2
O¢gpuikn loxug AéBnra QA=(1 + ZA) QoA (Mcal/h) 128.9388

YmoAoyiopdg KauoThpa - Ae§apevig Kauaipwyv
EmiAoyn Kauotipa

O¢gppikn loxug AéBnra QA (Mcal/h) 128.9388
O¢epuoyovog Alvaun Kauaiuou g (Mcal/Kg) 10
BaBuég Amédoong n 0.9
Qpiagia KatavaAlwon Kauaipyou W=QA/gn (Kg/h) 14.32653
EmiAoyn Aegapeviig Kauaipou

QOpeg Aeitoupyiag (h) 10
Huepnoia KatravaAwon G (Kg/d) 143.2653
Eidiké Bapog Kauaiuou (Kg/l) 0.83
Emdapkeia emmi Huépeg 15
Atraitoupevog Oykog As€apevig V (1) 2589.133
EmAoy KukAogopnTth

A/A KukhogopnTn 1
Mapoxr Nepou Q (m?/h) 4.163
AuogpevéaTtepog KAGdog (mYZ) 1..0A22
TpiBég AikTUou (mYZ) 0.758
>uvteAeaTg C (C=AP/Q?) TpiBwv AéBnta (mYZ)/(m3/h)? 0.001
>uvTeAeaThg C (C=AP/Q?) TpiBwv Tpi6dou (mYZ)/(m3/h)? 0.001
2uvteheaTng C (C=AP/Q?) TpiBwv BaABidag AvTeTOTPOPAG 0.001
(mYZ)/(m3h)?

2uvteheoTng C (C=AP/Q?) Noimwyv TpiBwv (mYZ)/(m3*h)? 0.001
Mavopuetpikd "Yyog (mYZ) 0.8273223

YmroAoyiopog Ao@aAioTikoU
EmAoyn] KAgioToU Aoxegiou AiIaGTOARG

O¢epuokpaaia Mpoaaywyng Nepou tv (°C) 85
O¢puokpaaia EmoTpopng Nepou tr (°C) 70
Méon Ogpuokpaaia Agitoupyiag tm=(tv+tr)/2 (°C) 77.5
>tatikA MNieon Eykardotaong PA (bar) 1.2
Tehikr) Nieon Eykardotaong PE=PA+0.7(bar) 1.9
>uvteheoTtng AlaoToAng Af 0.0296
TUTTOG OEPUAVTIKWY ZWUATWV 2
Mepiexopevo Nepd oTo Suotnua Vs (1) 1031.51
H AiaotoAr Tou Nepou gival VA = Af x Vs (1) 30.53
EAdxioTog Oykog Aoxeiou AlaagtoAg VN=(PE+1)xVA/(PE-PA) (1) 126.49
EtmiAoyn BaABidag AcgpaAeiag

EmAéyetal BaABida AcpaAeiag 1"
OvopaoTtikn Nieon BaABidag AcpaAciog PBA=PA+1.6(bar) 2.8

YtmroAoyiop6g Karrvodéyxou

EmAoyr) Katrvoddyou

OAIKS "Ywog Katrvoddyou (m) 13
EAdxiotn Ecwtepikn) Alatour) Katmvodoyou (cm?) 894.0297
EmAéyetal Katrvoddyog Alaotdoswy (cm) 35

TEYXOZX YIIOAOTTEMQN -11-
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