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11

1.1.1

1.1.2

1.1.3

"YAPEYZH

Mapadoxég & Kavoviouoi

Mapadoxég

O1 utroAoyiopoi Tou dIKTUOU Udpeuong €xouv yivel auppwva pe Tnv T.O.T.E.E 2411/86
yia "EykataoTdoeig o€ KTipia Kal oIkoTreda - Alavoury KpUuou - (eoToU veEPOU" KOl TOUG
O1e0veig kavoviopoug DIN.

Kavovigyoi
loxUouv ol Kavovioloi TTou ava@épovTal oTnv TexVIKA Meplypaen

YTmoAoyiouoc AikTUuou

H tmapoxn aixung utroAoyiletal cUP@wva Je Tov Trivaka 7 kal To dldypappa 1 1ng
T.O.T.E.E, wg ouvdptnon Tng GUVOAIKAG TTAPOXNAG, TToU Eival To dBpoicua Twv
TTOPOXWY UTTOAOYIOHOU TwV oUuVOEdEPEVWY opydvwy oTIG did@opeg Awels. H etmiAoyn
TWV SIAPETPWY TWV CWANVWOEWY OTA diKTUA KPUOU Kal {e0TOU VEPOU £XEI YiVeEl HE TNV
BonBeia H/Y pe Bdon 11 TTapadoxEG TTOU aKOAoUBoUV.

Mapoxn YtroAoyiouou
a/a Eidog YOpauAikou YTrodoxéa KN (I/s) ZN (I/s)

1 NepoxuTng koudivag 0.15 0.15
2 NITTTApAG OIK. 0.07 0.07
3 NimrTipag ouad. 0.05 0.05
4 Kartdiov oTa8.KkeQAARG 0.15 0.15

5 Oupntipio (BaABida éktrAuong) 0.03
4 N\ekavn (doxeio €KTTAUONG) 0.13
5 Aekdavn (BaABida €kTTANONG) 1.00

Katd tov uttoAoyiopd Tou SIKTUou cwAnvwoewyv AauBdavovrai :
a) llieon AeiIroupyiag oTo TTI0 ATTOUAKPUOUEVO uTTodoxEa ion pe 1.2 bar.
B) Méyiotn TaxuTnTa VEPOU OTA JIiKTUA :

- Kupia diktua diavoung 1.5-2.0m/s
- Karakdépu@eg oTrAeg 1.0-15m/s

YmoAoyigpoi H-M EykataoTtdoewy, (21dd10 MeAéTnG EQapuoynig)

2ehida 3 amd 38



MetaTpoTi EykataoTtdocwv AZO gg EkBeaiakd Xwpo

- AeutepevovTa dikTua dIAVOUNAGg -1.0m/s
- AikTua avakukAogopiag Ceotou vepou 0.2 -0.4 m/s

2710 MapdpTtnua 5 repiExovTal ol UTTOAOYICUOI UdpPEUCNG.

114 YmoAoyioudc MieoTikoU ZuyKpoTruaToc AIKTUoU AEKAVWV.

To MmEOTIKO CUYKPOTAPA YIAa TNV KAAUWN QVOYKWY TOU OIKTUOU AEKAVWYV — oupnTnpiwv
atroteAeiTal ammd yia avtAia petaBANTAG TTapPOxXNG TUTTOU inverter. Na Tov UTTOAOYIOUO TOU
TMEOTIKOU 10XU0UV Ta €ENG :

Micon 6éong o€ Aeiroupyia TnNg avtAiag :
Pe = Apgeod + APRz + PFL + 1.0 (bar) OTtrou :

APgeod : upoueTpikn diapopd Trieong oTnv TTAeUpd KaTadBAIwng TnG avTAiag.
Apgeod = Hgeod x p x g x 103 x 100
Apgeod = 3x 1000 x 9.81 x 10° = 0.294 (bar)

APRz+ PFL: d6poicpa OAwv Twv TPIBWV TWV CWAAVWY Kal TWV HEUOVWUEVWV
AVTIOTACEWY TOU OUOUEVECTEPOU KAGDOU TTOU TTPOKUTITEI ATTO TOUG UTTOAOYIOHOUG TWV
emMPEPOUG OIKTUWY pe xprion H/Y  AaupBavovriag wg duopevéoTtepn AQwn tnv BaABida
éktTAuoNG TNG Aekdvng oto W.C 15.526 (YT1roAoyiopdg SikTUou Xprion Aekavwv)

APRz = 1,6 (bar)

1.6 + 10% =1,76 (bar)

PFL : EAGxiotn TTieon pong tng duopevéaTtepng Béong Anwng (TTieon ekpong PaApidag
EKTTAUONG).

PFL = 1.2 (bar)

Apa :
Pe = 0.294+1.76+ 1.0 = 3.054 3.0 (bar)

Micon TTavong Asiroupyiag TG avTAiag :
Pa=Pe+ AP (AP :1.0 éwg 2.5 bar)lNa AP =1.0 bar:
Pa =3.0 + 1.0=4 (bar)

MpoTricon aépa oTo dOXEIO :
Pv:(Pe-Pv:amd 0.3 é&wg 1.0 bar ) lNa diagopd 0.5 bar :
Pv = 2.5 (bar)

ATtraitoUpevn ToooTnTa Q vEPOU TOou JIKTUOU avd wpa TTPOKUTITEI CUP@WVA E TOV
UTTOAOYIONO TwV BIKTUWV pe H/Y (Aiktuo XpAon Aekavwy), €XOUE :
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2QR=24.181/s

H tmapoxn aixung ocuuewva ue Tov Trivaka 7 Tng T.O.T.E.E. yia KTipia ypageiwv eivai:
Qs=2.711/s =9.75m3 /h

Emopévwg, emAfyetal mEOTIKO OuykKpOTNUA, aTToTEAOUUEVO aTrd dia avTAia inverter
evOEeIKTIKOU TUTTOU Hydro 2000 solo E. e 1a €§A¢ XapAKTNPIOTIKA :

NAPOXH Q=10 (m?3/h)
MANOMETPIKO YWOX “H =40 (m..Y.5)

Kal €TTIONG ETTIAEYETAI :

MEZTIKO AOXEIO -V =60 It (H TeAikr) emAoyr Tou TTIECTIKOU doxeiou Ba yivel atro
TOV TTPOPNBEUTA — KATOOKEUOOTH TOU QVTANTIKOU OUYKPOTHATOG.)

O uttoAoyIoPOG TOU TTIECTIKOU OUYKPOTAMOTOG €xel BaoioTtei oto BIBAio : K. Schulz
OIKIAKEZ EFKATAZTAZEIZ YTIEINHZ”.
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2.1.1

212

213

AMNOXETEYZH

Mapadoxég & Kavoviouoi

Mapadoxég

O1 utroAoyiopoi Tou S&IKTUOU aTTOXETEUONG €XOuv Yyivel oUpewva pe tnv T.O.T.E.E
2412/86 yia “EykaTOCTACEIS O KTipla Kal OIKOTTEda - ATTOXETEUCEIC Kal TOUG
Kavoviopoug DIN 1986.

Kavoviguoi
loxUouv ol Kavoviguoi TTou avagépovTal oTnv TexvikA Mepiypaen

YTmoAoyioudc AikTUou

O utroAoyiopog Tou BIKTUOU aTTOXETEUONG £XEI Yivel ue BAoN TNV AVOUEVOUEVN
MEYIOTN aTToppor akaBdpTwy Qs TTou TTPOCdIopICeTal, apou AneBei uTTdYwn 0
TAUTOXPOVIOHOG TOU CUVOAOU TWV UBPAUAIKWY UTTODOXEWV.

Qs=k ZAWs

OotTou K eival 0 ouvTteAeOTAG atmopporng (o€ It/sec) kal Aws ol TINEG ouvdeong
TWV UBPAUAIKWYV UTTodOoXEWV OTTWG avagépovTal otnv otnv T.O.T.E.E. 2412/86
(kata DIN 1986).

Aws - Tiuéc 2uvdeonc YOPAUAIKWY YTTOOoXEWV

a/a Eidog Y.Y AWs DN
1. NepoxuTtng Bar 1.0 50
Z NITTTHPOG 0.5 40
3. AekavN 25 100
4. NTOUOI€pEG, 1.0 50
AOUTAPEG
21pwviI DN50 1.0 50
Z1pwvi DN75 1.5 75
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2710 MNapdpTnua 5 TrepIEXOVTAl Ol UTTOAOYICUOI UdPEUCNG.

214 EmiAoyr ovouaoTikoU pey£0ouc AMITTOCUAAEKTN

O kaBoplopdg Tou peyEBoOUG TOou NITTOOUAAEKTN YivVETOI OUP@QWVA HPE TOV
akOAouBo TUTTO :

Ns = Qs x ft x fd x fr
(1)

Ortrou :
Ns: YTTOAOYIOUEVO OVOUOOTIKO YEYEDOG TOU ANITTOCUAAEKTN
Qs: MéyioTtn eilopor] akaBapTou vepou aTov MITTOCUAAEKTN o€ L/s
ft: mapdayovtag Bepuokpaciag akdBapTou vepou

ft = 1.0, 6tav n Bepuokpaacia Tou akGBapTou vepol  60°C

ft = 1.3, 61av n Bepuokpaacia Tou akdBapTou vepou > 60°C
fd : mapayovtag TukvoTNTAG AiTToug/Aadiou

fd = 1 yia amoxéreuon ammd Koudiveg, o@ayeia Kal Blopnxavieg emmetepyaciog
Wapiou A KpEaTog

fd = 1.5 6TToU N TTUKVOTNTA Tou AiTToug i Tou Aadiou givar > 0.94g/cm?®
fr : TapdyovTtag atroppuTTaVTIKOU
fr = 1 6tav dev yiveTal xprion aTToppPUTTAVTIKOU
fr = 1.3, étav TAvTOTE ] KATTOTE YiveETAl XPON QTTOPPUTTAVTIKOU

fr = 1.5 o€ €I0IKEG TTEPITTTWOEIG OTTWG TT.X. VOOOKOUEIQ

Qs =V x F /3600 x t (2)

Ortrou :

V: Méoog nuePoiog OyKog vepou o€ L

F: ZuvteAeoTng p€yIoTNG pong (TTivakag 2)

t: Méoog xpbvog KaBnuepIVAS AsIToupyiag, o€ WPES

O péoog nNueEPROIOg OYKOG vePOU utToAoyileTal atrd Tov akOAouBo TUTTO :

V=MxVm (3)

YmoAoyigpoi H-M EykataoTtdoewy, (21dd10 MeAéTnG EQapuoynig)
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OTrou :
M: ApIBUOG NUEPNTIWV YEUPATWY
Vm: Moodtnta vepou TToU XPNOIKOTTOIEITaI avd yeupa (TTivakag 1).

2.1.5 MNapadoxéc uttoAoyiouoU Tou AITTOOUAAEKTN

lMNa Tov uttoAoyIouS pEYEBOUG TOu AITTOCUAAEKTN TOU €oTiaTopiou AapBdavovtai
01 aKOAOUBEG TTaPAdOXEG :

O apIBuo6g Twyv atéuwyY TToU Ba PIA0gevNBoUV TTPOEKUYE aTTO Ta KaBiouaTta Tou
eoTiaTopiou TTOoU gival 40 kaBioparta kal Bewpoupe OTI Ba yepioouv KaTtd TN
OIapKeIa Tou 24wWpou 5 QopES TTANPWG.

ApIBuS6S NUEPNTiwY YEUUATWY . 200 pepideg
Méoog xpdvog KaBnuePIVAG AEITOUpYiag E0TIATOPIOU . 12 wpeg

Na Tov uttoAOYIOUO TNG PEYIOTNG EI0PONG AKABAPTOU VEPOU OTOV AITTOCUAAEKTN
oToixeia amd TOUug TTOPAKATW TTivakKeG AaupdavovTal avadAoya pe Tov TUTTO

Koudivag.
Mivakag 1 : MoodéTnTa VEPOU avd yeuua
TUTmrOog Koudivag Vm(L)
=EvOOOXEio 100
EoTiatdplo 50
NOGOKOWEIO 20
KuAikeia spyqomoiou N 5
ypageiou
Kévtpo 1po@odoaiag 10
Mivakag 2 : ZuvrteAeoTAG P€yioTng pong F
TUTmrog Koudivag F
=evodoXEio 5.0
EoTiatopio 8.5
NOGOKOWEIO 13.0
KuAikeia epyooTaaciou n 20.0
ypa@eiou
KévTtpo 1po@odoaiag 22.0
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2.1.6

MNpoodioploudc ueyEBouc AITTOCGUAAEKTN

Mé£ooc nuepnaloc dykoc vepou V :

V=MxVm=200x50 V =10000L

Ap1BubS nuepnoiwv yeupdtwy M = 200

yla €0TIQTOPIO, TTOOOTNTA VEPOU TTOU XPNOIPoTTolEiTal ava yeuua, Vm = 50
(TTivakag 1)

MéyioTn silopon akdBapTou veEPoU oTov AITTOCUAAEKTN QS :

Qs=VxF/3600xt =10000x8.5/3600x 12 Qs=1.961L/s

yia €O0TIOTOPIO, PEYIOTN €1I0PO0N aKABapTOU vEPOU aTOV AITTOCUAAEKTN, F = 8.5

(TTivakag 2)

OmorTe,

OvopaoTikd pyéyeBoc AITTOCUAAEKTN

Ns=Qsxftxfdxfr =196x1,0x1,0x1.3 Ns=2.55L/s

OTTOU :
ft = 1.3, Bepuokpacia Tou akdBapTou vepou  60°C

fd = 1,5 yia aTrO)géTeuor] atrd Koudliveg OTTOU N TTUKVOTNTA TOU AITTOUG ) TOU
Aadiou >0.94g/cm

fr = 1.3 xprion ammoppuUTTAVTIKOU

Otdote mpoBAéTTeTal N dnuIoupyei @peaTiou OTO XWPEO TnG Koudivag Sla0TACEWY
2.00x1.20x1.50 1TOU VO KaBIOTA €QIKTH) TNV €YKATAOTACGN AITTOCUAAEKTN OVOUGOTIKOU
peyéBoug NG 4 (4 L/s), xwpnmkdtntag Aimtoug 177L pe  evOWPATWUEVO
AaotroouAAékTn 400L.
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3 OQTIZMOZ
3.1 Mapadoxég & Kavoviouoi
3.1.1 Kavoviopoi

loyxUouv ol Kavoviooi TTou ava@épovTal oTnv TexVIKA Mepiypaen

3.1.2 YT1roAoyigpoi

ETTiouvatTovTal Ta atroTEAECUATA TWV UTTOAOYICHUWY YIA TOUG XWEOUG TOU KTIPiou aTTd
TO QWTOMETPIKO TTpdypapua (DIALUX) Zxédia ®Y-1 kai PY-2. IkavotrolouvTtal ol
OTABUEG QWTIOPOU 0 GAOUG TOUG XWPOUG.

YmoAoyigpoi H-M EykataoTtdoewy, (21dd10 MeAéTnG EQapuoynig)
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4 YMNOZTAOMOZ - AIKTYA IZXYOZ
4.1 Mapadoxég & Kavoviouoi
411 Kavoviopoi

loyxUouv ol Kavoviooi TTou ava@épovTal oTnv TexVIKA Mepiypaen

41.2 YtoAoyiopoi

EmouvdmTovral o1 UTTOAOYIOHOI TTOU TEKUNPIWVOUV TO HEYEBOC TOU PETAOXNUATIOTH
KAl TO QVOUEVOUEVO BpaxUKUKAwWNO aToug (uyoug e€0dou. (BA. Mapdotnua 4)

YmoAoyigpoi H-M EykataoTtdoewy, (21dd10 MeAéTnG EQapuoynig)
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5.2

5.2.1

522

5.2.3

KAIMATIZMOZ - APOZIZMOZ

Mapadoxég & Kavoviouoi

loxUouv ol Kavoviouoi TTou avagépovTal oTnv TexVIKA Mepiypan.

O1 kavoviguoi TTou AauBdavovTal uTT OYIv YIa TNV EKTIMNON TOU VWTTOU agpa gival
(1) CARRIER HANDBOOK OF AIRCONDITIONING 1.97

(2) ASHRAE 62-1989, ASHRAE STANDARD

(3) TOTEE 2423/86

Ta amoteAéopaTa TTPOKUTITOUV OTOV TTivaka €ival atrd Tov TTAnBuopo katd ASHRAE
PRINCIPLES OF HVAC 5.13 emi Tig amautiio€Ig ava AToho o€ KABE emuEPOUG TNYA
TTANPOPOPIWV.

Mapadoxég

EEwTtepikéc ZuvORKeC

‘Exouv An@Bei e¢wTtepikég ouvOnkeg 38degC / 40%RH.

EowTtepikéc ZUVOAKEC

[pageia

Xeipwvag 21-23degC, Kahokaipl 23-26degC, NwTttog aépag 2-4achr (og UTTEPKAAUYWN
NG katd TOTEE amaitnong Bdon atdopwv), améppiyn 80% autou. 'EAeyxog
avwTépou opiou RH. Auvardétnta kukAogopia aépa 10 achr . O1 ouvBrkeg £xouv
emAeyei o ouppwvia pe Ta General Design Criteria Tou Ashrae Applications 2003
(3.2, Table1).

2710 WUKTIKA @opTia Aaupaveral 23degC/40%

EkBeaiakoi xwpol

O¢ppokpaoia 20-22degC, RH <45% (EAeyxog avwtdtou opiou). Nwtog aépag 2-
4achr (oe utrepkdAuywn ¢ katd TOTEE amaitnong pdon atépwyv), amdéppiyn 80%
auTtou. Auvatétnta KukAogopia aépa 8 achr otnv evoikoupevn Cwvn . O ouvbAKeg
éxouv emmAeyei oe oupwvia pe Ta General Design Criteria Tou Ashrae Applications
2003 (3.2, Table1).

Emrtpemoéuevn petaBoAn ouvbnkwv 6TTwg opiletal ato Ashrae Applications katnyopia
C (BA MapdpTtnua 3) To OTT0I0 KPIVETAI ETTAPKESG WG EAAXIOTO OPIO ATTAITNONG.

210 WUKTIKA @opTia Aappaveral 23degC/40%

Xwpoc Oedrpou

Xeipwvag 21-23degC, Kahokaipl 23-26degC, NwTttég aépag 2-6achr (og uTTepKAAUWN
NG katd TOTEE amaitnong Bdon atdouwv), améppiyn 80% autol. 'EAeyxog
avwTépou opiou RH. Auvatétnta kukAogopia aépa 12 achr .

210 YUKTIKA @opTia AapBaveral 23degC/40%

2uvTeAeoTEC OEPUOTTEPATATNTAC

O1  uttoAhoyiopduevol  ouvteAeoTéG  Bepuopdvwong  @aivovtal 010 TEUXOG
Beppopdvwaong (MapdpTtnua 5) kai oTa avtioToixa ax£dla.
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MNa TNV aoc@AAcIa Twv UTTOAOYIOUWY (QOPTIWV Kal aTTWAEIWY) KAl AOYyw TNG €V yeEVOUg
OuoXEPEIag POvVWOoNG TOU KTIpIOU O€ auTOUG TOug UTTOAOYIOPoUG Aaufdavovtal ol
MEYIOTOI ETITPETTOPEVOI OUVTEAEOTEG Beppopdvwaong. O1 TIMEC AQUTWV TWV HEYIOTWY
gival Kovta oTnV TTPAYUATOTTOIOUNEVN HOVWON WE TTOAAG €idn olvBeTng doung TTou Ba
TTPAYUATOTTOINOEI.

524 ATtoua
ExTipdTar 611 o TANBuoudg Tou Xwpou ekBEcewV gival kKaTd péyioTo 1000 dtopa
Exmiydarar 611 To @¢arpo €xel 300 atopa
ExTiyaral 61 oT1a ypageia gival 25 atoua
Exmiparal 611 o1a Kapapivia givalr 50 droua

525 Nwtd
O Kkavoviopog OedTpwy opifel w¢ ehdaxioto vwttd 30m3/h. ‘Etor Aaudaverar wg
ouvenkn utroAoyigpou Ta 10000 m3/h vwtrou. Opoia kal Tautéxpova kai yia 1o Foyer.
O xwpog Twv ekBécewv eival uttoAoyietar yia 30000 m3/h vwTtou TToU TTPOCEyYilEl
IKavoTroINTIKA Ta 34m3/h avd atopo (Ashrae) yia Tov TTPORAETTOUEVO TTANBUCHS Kal
utrepkaAuTITel T 25,5 m3/h ava dropo (TOTEE).
MNa 1a ypageia AaupBdavovtal 3 achr mou amoTeAei yevikd kavova Tng ASHRAE kai
utrepkaAUTITEl Ta 51 M3/h / dTopo TTou TrpoTeivel n Carrier kal Ta 25,5 m3/h / dtouo
TTou TrpoTteivel n TOTEE. H kAipaTioTik povada 100% vwtrol Twv ypageiwv ival
2500m3/h.
21a Kapapivia Aappavovtalr 2000m3/h éoa kal N povéda vwTtou TTou Ta €EUTTNPETEI.
Kal TTAAI UTTEPKAAUTITETAI N OTTAITNON TOU KAVOVIOHOU OedTpwv.

5.2.6 PwTIoPdS
YTtroAoyietal 50W/m2 oTov €kBe0IOKO XWPO Kal 0To Xwpo Bedtpou kal 20w/m2 010
UTTOAOITTO KTipIO.

5.2.7 2uvouwic YTroAoviopwv Kupiwv Mnxavnudtwy (AepdwukTol WokTeg — AEBNTaQ)

Zuvown ki Texpnpiwon Kevipikwv Mnyoavnpdrwy KAparniopod

Aepoyukror Wikreg

Eppadd Aropa Doprio Atépwy (KW)  Dwriopéc KWim2  Qumniopdg (KW)  @oprio Kélugoug (KW)  Nwirrdg (m3h)  Nwmdg (KW)  Edvoho (KW)

ExBeomardg Xipog 1364 1000 100 0,04 54,56 102 30000 120 376,56
Séarpo 1157 350 ] 0,04 46,28 12 10000 40 13328
Mpageia 214 25 25 0,02 4,28 7 2500 10 2378
Kapaphvia 50 5 0,02 0 3 2000 8 16
Foyer 300 30 34 10000 40 104
Mepikd Edvoha 1725 1725 105,12 158 218
Emiéyovral S0o Acpdyukrol Wikreg 330KW trou eivan ot Béon va kaAlpouy Trepitrou 100% oY povng Aemoupyiag ko ExBéoewy pe Avopeveig ES ZuvBrikeg
Aéfnrag

Doprio Kéhupoug (KW) Nwrrdg (m3'h) Nwtrdg (KW) Zdvoho (KW)
ExBegiarog Xipog 139 30000 190 329
Séarpo 24 10000 63 87
Mpageia 15 2500 16 E3l
Kapaphia 9 2000 13 22
Foyer 47 10000 63 110
Mepikd Zdvoha 234 345

Emiéyeran évag Aefnrag 1000kcallh mipog kahuyn kai Trg ETTEKTAC NS Tou KTipiou
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528 Y1moAoyIoudC ZwANVWoewy Kal AEpaywywyv

O1 owAnvwoeig utroloyifovtal pe Bacon Tov Tivaka Carrier 3-22 (Handbook) yia
ATTWAEIEG TTOU KaTA MEyIoTO eival 3cm/m kal TaxUTnTeg TTou Ogv uTTEPPaivouv Ta
4ft/sec (BA. Mapdptnua 3).

O1 agpaywyoi utroAoyifovtal pye TNV gEBOSO TNG iong TITWONG TTiECNS Kal yia TTIECEIG
TTou d¢ev utrepPaivouv 10 1 Pa/m.

O1 YmroAoyiopoi WukTikwyv PopTtiwv KeAUpoug kKal ATTWAEIWVY ETTICUVATITOVTAI OTO
Mapdptnua 1 Kal 2 avTioToIxXa.

YmoAoyigpoi H-M EykataoTtdoewy, (21dd10 MeAéTnG EQapuoynig)
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6.2

MYPANIXNEYZH

Kavoviopoi

loxUouv ol Kavoviouoi TTou avaypdgovtal otnv Texvikn lMepiypagr kal diveTal
éugpaon oto EAOT CEN/TS 54-14:2004 (E) (APPENDIX A §6.4)

Y1roAoyiouog

O oxedlaopog TNG B€0NG TWV TTUPAVIXVEUTWY O KABE XWpo £yive oUPQWVA HE TIG
amraitioeic Tou Trpotuttou EAOT CEN/TS 54-14:2004 (E) (APPENDIX A §6.4), Tig
QPXITEKTOVIKEG IBIAITEPOTNTEG TOU KABE XWPEOU KAl TIG ATTAITHOEIG TTOU TTPOKUTITOUV aTTd
TN Xprjon auTou.

2€ OAEG TIG TTEPITITWOEIG KAAUTITOVTAI Ol ATTAITACEIS ToU TTivaka A.1 TG TTapaTtravw
TTapAypPAPoU OTTOU ATTAITOUV YIA QVIXVEUTEG KATTVOU HEYIOTN ATTOCTACN METAEU TOUG
7,5.

Zuppwva pe Tnv §A.6.4, yia oTtéyn pe Oladokidoon o axedlaouds xwpiletal og 2
TTEPITITWOEIG:

Aokdpla pe Uwoc mrdvw amd 10 5% TOUu UWOoOUuC TOU YWPOoU, avd HeydAa
dlaoTAATA.
O1 Béoeig TwV avIXVEUTWV TTPETTEI VA KAAUTITOUV TIG £EAC ATTAITACEIG:

Av D/(H-h)> 0,25 QTTQITEITAI AVIXVEUTNG O€ KABE QATVWUA
Av 0,13< D/(H-h)> 0,25 atraiteital avixveuTrig KGBe 2 paTvwuaTa

D/(H-h)< 0,25 QTTQITEITAI QVIXVEUTHG KABE 3 @aTvwpaTa

OTtou D= n améoTacon PeTalu Twv dOKAPIWV
H=T1o Uyog Tou Xwpou

H= 1o Uyog Tou dokapiou

Aokideg e UWog Tavw amd 10 5% Tou UWoug ToU XWPOou O1Tou dnuioupyouv
OUVEXOLEVA HIKPA Q@ATVWUATA

2’0QUTH TNV TTEPITITWOTN 0 ECWTEPIKOG OYKOG TWV QATVWHATWY TTOU TTPETTEI VA KAAUTITEI
€VAG AVIXVEUTHG KATTVOU OgV TTPETTEI Va gival TTAVW aTTd

V=12m2X(H-h)

OrtroU
H=T1o Uyog Tou Xwpou
H= 1o Uwog Tou dokapiou
MNa kekAipéveg oTéyeg H gival To péyioTo UWOG TOU XWPOou

ZUPQWVA JE Ta TTAPATTAVW YIa KABE Xwpo 1o0xUouV Ta £EAG:

YmoAoyigpoi H-M EykataoTtdoewy, (21dd10 MeAéTnG EQapuoynig)
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6.2.1 @¢eartpo

Aokdpia
H=7.95

h=0.6
D=5.00

D/(h-h)=0.68>0.25
Apa aTtTaITouvTal avixveuTég o€ KABe QATVWA.

TotmoBeToUvVTaI £T01 WATE VA PNV €XOUV aTtoéoTacn YETALU TOug TTAVW aTTd 7,54.

6.2.2 douayie Beatpou
Aokdpia
H=7.00
h=0.75
D=5.00

D/(H-h)=0.8>0.25

Apa aTTaITouvTal AVIXVEUTEG O€ KABE PATVWUA

Aokideg

H=7.00

h=0.75

V=12m2X(H-h)=79,2

KdaBe @paTvwpa Katw atrd TIG MIKPES OOKidES £xel Oyko v=0.4X2.5X5=5

Apa KaBe avixveuTig TTpéTTel va KaAuTrTel V/v=15.84 gaTtvwpuarta

ZUPQWVa JE Ta TTOPATTAVW Kal AapBdavovTag utrdyn Tn CUYKEVTPWOT ToU KOIVoU OTO
XWPO autd aAAd Kal TNV OPXITEKTOVIKA TOU XWPEOU ETTIAEXONKE va ToTToBeTnBoUV 3
OEIPEG AVIXVEUTWYV avd @ATVWHA doKapiwy, 6TTwG @aiveTal oTa oXEDIA.

6.2.3 Xwpog ‘EkBeong
Aokdpia
H=9,40
h=1,00
D=5.00

D/(H-h)=0,59>0.25

Apa aTTaITouvTal AVIXVEUTEG O€ KABE PATVWUA

YmoAoyigpoi H-M EykataoTtdoewy, (21dd10 MeAéTnG EQapuoynig)
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Aokideg

H=9,40

h=0.40

V=12m2X(H-h)=108

KdaBe @aTvwpa KaTw atrd TIG MIKPES OOKIOES £xel Oyko v=0.4X2.5X5=5

Apa KABe avixveuTAg TTRETTEl va KaAUTTTEl VIV=21,6 @aTvuaTa

EmA£XBNKe va ToTToBeTNBOUV 3 COEIpEG aviXVEUTWY avd QATVWUA SOKOPIWY KAl auTd
yiaTi ETTPETTE VA MTTOUV QVIXVEUTEG OTA WNAOTEPA ONMEid TNG OPOPNG MHOG HE
amotéAeopa  va umepfaivoupe TN péyiotn améoTtacn Twv 7,54, HETALU  Twv
avixveutwyv. H 1pitn ocipd ToTToBeTBNKE yIa va KAAUWEl auTO TO KEVO Kal ETTITTAEOV
TUXOV ETTNPEACHOUG TOU CUCTAMATOS aTTO TO OiKTUO KAIMOTIOPOU. H T1pitn ocipd
TOTTOOETEITAI KATW ATTO TNV WEUDBOPOPH], OTN MECH TOU XWPEOU.

6.2.4 EoTiarépio
Aokdpia
H=5,41
h=0.75
D=5.00

D/(H-h)=1.073>0.25

Apa atTaITouvTal AVIXVEUTEG O€ KABE pATVWUA

Aokideg
H=5.41

h=0.40
V=12m2X(H-h)=60.12
KdaBe @aTvwpa KaTw atrd TIG MIKPES OOKIdES £xel Oyko v=0.4X2.5X5=5

Apa KaBe avixveuTig TTpéTTel va KaAuTrTel VIiv=12.024 @aTtvwpata

ZUPQWVa JE Ta TTaPATTAVW Kal AapBdavovTag utrdwn Tn GUYKEVTPWOT) TOU KOIVOU OTO
XWPO autd aAA& Kal TNV ApPXITEKTOVIKN TOU XWpou eTMAEXOnke va TotToBeTnBoUV 3
OEIPEG AVIXVEUTWYV ava @ATVWHA doKapIwy, OTTWG @aiveTal oTa oxEdIa.

6.2.5 BiBAioBnkn

Aokdpia
H=7.00
h=0.75

YmoAoyigpoi H-M EykataoTtdoewy, (21dd10 MeAéTnG EQapuoynig)
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D=5.00

D/(h-h)=0.8>0.25

Apa aTTaITouvTal AVIXVEUTEG O€ KABE PATVWUA

Aokideg

H=7.00

h=0.75

V=12m2X(H-h)=79,2

KdaBe @aTvwpa Katw atrd TIG MIKPES OOKIdES £xel Oyko v=0.4X2.5X5=5
Apa K&Be avixveuTig TTpétrel va kKaAuTrTel V/v=15.84 gaTtvwpuarta

ZUuQWVa PE Ta TTAPATTAVW Kal AGUBAVOVTAG TNV APXITEKTOVIKI) TOU XWPEOU ETTIAEXONKE
va TOTToBeTNBOUV 3 COEIPEG AVIXVEUTWY ava QATVWHO doKapIwy, OTTWG @aiveTal oTa
oxédia.

onueiwon: Edw evw Ta amoteAéopata gival idla hge To gouaylé Tou BedTpou, €TTEION
Oev €XOUME PEYAAN CUYKEVTPWON KOIVoU, &ev BewprBnke atmapaitnTo n TTUKVWON Twv
QAVIXVEUTWV.
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6.3 Amroomrdopa amwé to EN 54-14, Trapdypagog 6.4.1

CEN/TS 54-14:2004(E)

A.6.4 Siting and spacing of detectors and manual call points

A.6.4.1 General
a) Under flat ceilings

In general the performance of heat or smoke detectors depends on the presence of a ceiling close
above the detectors. Detectors should be sited so that their sensitive elements are within the top 5 %
of the room height. Because of the possible existence of a cold boundary layer, detectors should not
be recessed into the ceiling.

Table A.1 gives the operating radius of a detector mounted within this 5 % band.

For point type detectors, the horizontal distance from any place in a protected area to the nearest
detector within that area should not exceed the operating radius given in Table A.1, except as allowed
by AB.5.1.

For optical beam type detectors, the horizontal distance from any place in a protected area to the
nearest detector beam should not exceed the operating radius given in Table A.1, except as allowed
by A.6.5.1. Optical beam smoke detectors should be mounted on a stable structure.

For heat or smoke detectors which are outside the scope of existing standards (other than the
compatibility requirements of EN 54-13), the manufacturer's instructions on spacing should be
followed. Such detectors should only be used if agreement has been obtained during the
consultations of 5.2.

If adverse temperature gradients exist in the protected area then the rising plume from the fire may
flatten and form a layer before reaching the ceiling. If the height of this layer is predictable, then, in
addition to the detectors installed close to the ceiling, further detectors may be mounted at the
expected stratification height.

Table A.1 — Operating radius and ceiling height limits

Ceiling height (m)
>45 >6 >8 =11 =25
=45 <6 <8 <11 <25

Detector type Operating radius (m)
Heat:
EN 54-5: 5 5 5 NN NS NS
Grade 1
Smoke:
Point:
EN 54-7 75 7.5 7.5 75 NN NS
Beam
EN 54-12 7.5 75 7,5 75 75° NS
NS - Not suitable for use in the given range of heights.
NN - Not normally used in the range, but may be used in special applications.
a) A second layer of detectors will usually be necessary at about half the ceiling height.

b) Sloping ceilings
For detectors mounted at the apex of sloping ceilings, the radii given in Table A.1 may be increased

by 1 % for each 1° of ceiling slope, up to a maximum increase of 25 %. Where the ceilings are curved,
the slope should be taken as the average slope over the extended range.
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CEN/TS 54-14:2004 (E)

If the protected space has a pitched roof or north-light roof then detectors should be installed within
each apex. If the difference in height between the top and bottom of an apex is less than 5 % of the
height of the apex above the floor, then the roof may be treated as if it were fiat. :

c) Walls, partitions and obstructions

Detectors (other than optical beam smoke detectors) should not be mounted within 0,5 m of any walls
or partitions. If the room is narrower than 1.2 m then the detector should be mounted within the middie
third of the width. Where rooms are divided into sections by walls, partitions or storage racks reaching
to within 0,3 m of the ceiling, the dividers should be considered as if they reached the ceiling and the
sections should be considered as separate rooms. A clear space of at least 0,5 m should be kept in
all directions below each detector.

d) Ventilation and air movement

If the room ventilation rate exceeds five changes per hour then additional detectors may be required
above the spacing provision recommended above. The use of exploratory means {such as smoke
fracers) to detect the air flow pattern and to determine suitable siting for additional detectors is
recommended in such cases.

Detectors should not be mounted directly in the fresh air input from air conditioning systems. Where
the air inlet is through a perforated ceiling, the ceiling should be imperforate for a radius of at least
0,6 m round each detector. If detectors are to be mounted within 1 m of any air inlet, or at any point
where the air velocity may exceed 1 m/s, then special attention should be given to the effects of the
airflow on to the detector.

Air velocities greater than 5 m/s can cause false alarms from ionisation chamber smoke detectors.
e) Detectors in air ducts

Smoke detectors may be mounted in air ducts, either to protect against the spread of smoke by an air
conditioning system or as part of the local protection of machinery.

Although they may be connected to the fire detection system, these smoke detectors should only be
considered as providing local cover and as supplementing a normal fire detection system. The dilution
caused by the extraction of clean air together with smoke reduces the effectiveness of duct-mounted
smoke detectors as a general fire detection and alarm system, and if the air-handling equipment is
switched off then smoke from a fire will be slow in reaching the detectors.

Where the air from several extract points is combined into one duct the effectiveness of a smoke
detector in the combined duct may be further reduced by dilution or stratification of the smoke.

In order to avoid the effects of air turbulence, smoke detectors or probes should be installed in a

straight stretch of ducting, at a distance from the nearest bend, corner or junction of at least three
times the width of the ducting (see Figure A.1).
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CEN/TS 54-14:2004(E)

Key
1 airflow
2 detector probe
3 duct width
4 minimum smoke detector installation distance from a duct bend, corner or junction
Figure A.1 — Detector positioning in ventilation ducts
In high speed air flows some designs of smoke detector may malfunction. Manufacturers of such
detectors will usually provide ancillary sampling tubes or windshields, and these should be installed
where necessary.

Aspirating detectors may be particularly suitable for use where the air speed in the duct is likely to be
particularly high or to vary widely.

fy Ceiling irregularities

Ceilings having irregularities with depths less than 5 % of the ceiling height should be treated as if
they were flat and the radius limits of Table A.1 should be applied.

Any ceiling irregularity (such as a beam) having a depth greater than 5 % of the ceiling height should
be treated as a wall, and the following requirements shall apply:

D > 0,25(H-h) : detector in every cell

D < 0,25(H-h) : detector in every second cell

D < 0,13(H-h) : detector in every third cell
Where :

D is the distance between the beams (m), measured from outside to outside

H is the room height (m)

h  is the depth of the beam (m)
If the ceiling arrangement is such as to form a series of small cells (as in a honeycomb), then, within
the. radius limits of Table A.1, a single point-type detector may cover a group of cells. The internal

volume of the cells covered by a single detector should not exceed:

for heat detectors: V=6 m? x (H-h);
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CEN/TS 54-14:2004 (E)

for smoke detectors : V=12 m? x (H-h).

Where :

Figure A.2 - llustration of room height and beam depth
Key
H room height (m)
h  depth of the beam (m)
In rooms with false floors, the beam height should be measured from the upper surface of the faise floor.
g) Detection above false ceilings

Where a room has a perforated false ceiling, the siting of the detectors should be considered under
two headings:

1) protection against fires starting below the false ceiling;

2) protection against fires starting above the false ceiling.
If the perforations in the false ceiling are small, and there is no ventilation pressure to draw smoke
through the false ceiling, then protection against fires starting below the false ceiling requires

detectors to be sited below the false ceiling.

If there is a risk of fire starting above the false ceiling, then fire detectors should be sited above the
false ceiling.

If:
3) the perforations make up more than 40 % of any 1 m x 1 m section of the ceiling, and
4) the dimensions of each individual perforation exceeds 10 mm x 10 mm, and

5) the thickness of the ceiling is not greater than three times the minimum dimension of a
perforation,

then detectors above the false ceiling may be used for the detection of fire starting below the false
ceiling, and detectors below the false ceiling may be omitted. Such cases require individual
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CENJTS 54-14:2004(E)

consideration based on the type, number and area of the perforations, the type and quantity of
combustible, and the degree of ventilation which might draw smoke through the false ceiling.

h) Detection below false floors

Where rooms have false floors, detectors should be mounted below the floors as if the under-floor
void was another room, unless:

1) the false floor is perforated as specified in A.6.3.1.8 a) to c), or

2) the false floor is of material having a reaction to fire rating of class A1,, A2, or B;
(see EN 13501-1) and there is no fire load beneath it.

i) Detectors not under ceilings

In the absence of a ceiling or stratification layer, the fire products will be confined to the rising plume
above the fire. If heat or smoke detectors are used to detect fire products in the rising plume (such as
where optical beam detectors are used at low levels in atria, or where detectors are used without
ceilings) then the limits of operating height should be as given in Table A.1, and the effective
operating radius (for either heat or smoke detectors) shouid be taken as 12,5 % of the height of the
detector above the highest likely seat of fire.

A.6.4.2 Heatand smoke detectors

Each protected room or enclosed space should contain at least one detector.
A.6.4.3 Flame detectors

No further recommendations.

A.6.4.4 Manual call points

Manuai call points should be so located that no person in the premises need travel more than 30 m to
reach a manual call point. In premises where the expected users may be handicapped in movement
the travel distance should be reduced.

It may be necessary to install manual call points in relatively close proximity to particular fire hazards.
Particular attention should be taken, that these manual call points can still be operated when required.

In general, manual call points should be fixed at a height of between 1,2 m and 1,6 m above the floor.
A.6.4.5 Identification

If detector labels are used to provide the necessary cross-relation between detectors and control and
indicating equipment, then identification numbers or letters should be attached to or adjacent
detectors and manual call points duplicating the indications given at the control and indicating
eguipment. This identification should be visible from the floor, without requiring the use of ladders or

similar equipment. If the detectors are hidden (e.g. above false ceilings or under floors) then duplicate
identifications should be provided which are visible from the floor.

A.6.5 Alarm systems and devices

A.6.5.1 General

No further recommendations.
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7 TONIKEZ KATAZBEZEIZ

71 Mapadoxég & Kavoviouoi

O utroAoyiopédg TG TToodtnTag CO2 TTou XpelddeTal 0 KABE Xwpo £yive pe Bdaon ot
amairoUvtal 1,33 Kgr kataoBeoTikoU UAIKOU yia KaBe 1m? xwpou 6Tav TTPOKEITal yia
oAIKA KaTakAuon kai 2 Kgr kataoBeoTikoU UNIKOU yia kGBe 1m> xwpou dTav TTPOKEITal
yla TOTTIKA) KATadkAuon. Adyw Twv MBavwv avolyudtwy yivetal TTpooadinon oTtnv
uttoAoyI{OuEVN TTOoOTATA TNG TAgEWGS Tou 20%.

XQPOX MEZHZX TAZHZ (oAikn) katdkAuon):
1,20X1,40X3,30=5,54m® 7,36 Kgr CO2
Mpooaugnon Adyw avoiypdtwy 20% 8,83 Kgr CO2
TotmoBeTouvTal 10 Kgr CO2

XOQPOX METAXXHMATIZTH (oAikr) kardkAuon):
112,20X3,30=40,26m> 53,54 Kgr CO2
Mpooaué¢non Adyw avolyudtwy 20% 64,26 Kgr CO2
TotroBeTouvTal 70 Kgr CO2

XQPOZ IM1.X.T. (tomknn kardkAuon uéoa ota mredia):
1X1X2,20X5=11m*> 22 Kgr CO2
Mpooaugnon Adyw avoiypatwy 20% 26,4 Kgr CO2
TotmmoBeToUvTal 30 Kgr CO2

XQPO2 NEBHTOXTAZIQY (Tomikn kardkAuon mavw ammdé Tov KauoThpd, auédvovrai ol
O01a0TdoeIC ToU KauaTnpa kard 20¢ek. o€ KaBe dicubuvan):

1,40X1,20X1,20=2,01m> 4,02 Kgr CO2
Mpooaué¢non Adyw avorypdtwy 20% 4,8 Kgr CO2

TotroBeToUvTal 6Kgr CO2
2. AIAZTAZIOAHTHZH AIKTYOY ZQAHNQZEQN

H akpiprig diacTtacioAdynon va vyivel pye Bdon Aemrrouepry uttoAoyioud Twv diIkTOwy. TMa
OUCTAPOTA UYNAAG TTiEONG Kol BEpUOKPACieg aTToBrKeuong:

a) Ao -18°C éwg +54°C (oAikr TTAfpwan)
B) Ao - 0°C éwg +67°C (TOTTKA epapuoyn)

Oev atraiteital va An@douv uttéyn €10IKEG CUVORKEC yia aAAQYES TTAPOXWV.
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O mrapakdTw Trivakag Bonbdel oTnv EUTTEIPIKA TTPOETTIAOYA TWV CWANVWV:

Jm : MEYIOTN ETITPETTOPEVN PON O¢€ kg/sec

DN: ovopaoTIKA OIGUETPOG 0E MM

am DN
1.0 15
3.0 20
5.0 25
9.0 32
12.0 40
20.0 50
33.0 65
46.0 80

O1 dI1aTOPEG TWV CWANVWOEWY @aivovTal oTa oX£DId.

MNa akpifrf UTTOAOYICKO TWV BIATOUWY TWV CWANVWOEWYV Kal Twv K Twv akpopuaiwy Ba
TTPETTEI va YiveTal AeTTTOPEPNG UOPAUAIKOG UTTOAOYIOUOG KATA TTPOTiUNoN Me Tn Bonrbeia
H/Y ka1t NFPA A VdS. O gpyoAdpog va uttoBd&AEl Ta OTOIXEIO UTTOAOYICHWY TTPIV ATTO

TNV €yKATAOTACH YIa £YKPION.
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8.1.1

AAEZIKEPAYNO - FEIQZEIZ

Mapadoxég & Kavoviouoi

Kavovioyoi
loyxUouv ol Kavoviooi TTou ava@épovTal oTnv TexVIKA Mepiypaen

AkoAouBgi 0 uttoAoyIopoG cupewva Pe 1o EN yia Tnv otdBun ac@aleiag.

KAOOPIZMOZ ETAOMHE AZDAAEIAZ EYZTHMATOZ ANTIKEPAYNIKHE NPOZTAZIAZ

1. NMukvéTnTa KEpauvwy (Nqg)

YT1rohoyiletal amrd 1n oxéon:

Ng = 0,04x Td"* 61mou: Td o pécog Bpog NUep®Y Katayidag avd £10g

YIQ TN CUYKEKPIMEVN TTEPIOXT TNG KATACKEUNG.

ATo 1ov xdptn 1 tou Mpotdmmou EAOT 1412 yia 1nv Teploxn TNS MEAETOUMEVNG KATATKEUNG
TTPOKUTITEL

Td Ng
25 224

2. looduvapn emipdveic guhoviic (Ae)

Eiva:: Ae=LxW+BxHx (L+W)+9mxH &mou: L 10 UAKOC THE KATAOKEURC
W 10 TTAQTOG TNG KATQOKEUAS
H 10 UWog NG KATAoKEUNG

L W H Ae|
135 26 11 17557

3. Avapevopusvn cuxvoeTnTa TA dTwv amd kepauvd (Nd

YTrohoyileral atmmd 1n oxéon:
Nd = Ngx Ae x Cqx 107° otou: C, TepIBaAAOVTOAOYIKOG QUVTEAETTIC TTOU ETTIAEYETQI
atd Tov Tapakdrw Tivaka 2, cuppwva Je EAOT 1412

MINAKAX 2
NepiBarAovToAoyikog ouvTeAec TG Cy
Z& Oxéon Je TN BEON KATAOKEUNG Cy
Karaokeul] o€ TTEQIOXN TTOU TTERIEXEl KATAOKEUES 1] DévTpa Tou 18iou Oyoug ] WnAdrepa 0,25
Karaokeun TTepITpiyUpICOH eV OTTO XOPNAOTEQES KOTOOKEUES 0,5
ATTo ovwHEVN KaTaokeur o€ TTedIGda Kal Bev UTTARYOUY GAAEG KATaoKeUEg o ammdotacn 3H 1
ATTOHOVWHEVN KAUTAOKEUH TToU DeaTTael ) TTAVW Te Kopugph Adpou R KaTTolag eéoxn g ge TTedIdda 2

2 Nd
0,5 0,0196

4. YuvteAeoTnc C
Eivai:

C=CxCaxCix Csx Cs Cr1 ouvieheatég C;, C;, Cy, Cs kal Cg eTTIAEYOVTAI QTTO TOUG

Trapakdiw Tivakes (EAOT 1412)
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MINAKAZ 3
KaraokeuaoTikOG ouvTeAsoTric C,
Eidoc otéynec
Karaokeun MeTaMAIKA Koivr (cuupartikn) EU@Aekn
MeTaAMKA 05 1 2
Ko (cuuBarnikn) 1 1 25
EOphekin 2 2.5 3
MINAKAZX 4
ZuvTeAeOTHG TEPIEXOHEVWV C;
MeplexOUEVQ KATATKEUNG Cs
Oxi Jeydhng afiag kal dkaucTa 0,5
KavovIKAG a&iag Kal eUpAEKTSTNTAS 1
YwnArg agiag r 1diaitepa eUQAEKTIA 2
Efaipeniknc afiag avaviikardorard, UWnANG EUQAEKTOTNTAC, EKPNKTIKA 3
MINAKAZ 5
AgiToupyikog ouvteAsoTiG Cy
Eido¢ Aeltoupyiag TNG KATAOKEURAS Cy
Kevd ammd droua 0,5
KavovIKAg TTapousiag arduwy (T1.%. KATolKiES) 1
MeydAnc TTapouaiag atOPwY e OXETIKI EUKOAA ekKEVWONG 2
AucKohia ekkévwong i KivBuvog TTavikou 3

MINAKAE 6
ZUVTEALOTIAC CUVETTEILY C;

ZUVETTEIEC ATTO KEPQUVIKS TTARY O

Cs

Agv UTTApYOUV aNUOVTIKES UVETTEIES aTTd TNV DIGKOTTA AsiToupyiag, Sev UTTGpXoUY

TTEPIBaAAOVIONOYIKEC CUVETTEIES

Emgpépel DIGKOTTH ALITOUPYITC ELTTORIKWY ] BIOUNXavIKWY Hovddwy, Bev UTdpyouy

TTEPIBAAAOVTOANOYIKEC TUVETTEIEC

YTTApYoUY ONUOVTIKES CUVETTEIEC aTT TNy BIAKOTTH AsiToupyiag, Bev uTTdpxouv

TTEPIBalAovIOAOYIKEC TUVETTEIEC

H BIakoTTh Aeitoupyiag emQépel aveTTavOPBWTEC OIKOVOUIKEC CUVETTEIEC

MepIBahhovichoyIkEC CUVETTEIEG

8
10

YmoAoyigpoi H-M EykataoTtdoswy, (£1dd10 MeAéTnG EQapuoynig)

2ehida 27 amd 38




MetaTpoTi EykataoTtdocwv AZO gg EkBeaiakd Xwpo

MINAKAZ 7
TuvTeA£oTH S EyKaIpnE cWOTIKAC eTépBaong Ce
Mepiypaen Cs
Auvardrnra Eykaipng SWoTIKAG ETEURACNS UTTNPETIWY (TTUPOGRETTIKN, doBevopopo) 1
Auoyépeia 1axeiag owatlkng eTEuRaong 5

EmAéyoviag 11 TTapakaTw TIMEC CUVTEAETTWY TTPOKUTTTEI © CUVTEAETTHC C:

G2 Cs C4 Cs Ce c
0,5 2 2 1 1 2
4. AtrodskTy ouxVOTNTA WY a1Td KEPAUVIKG TTANVUaTa o£ KaTtaoksun (Nc

Eivair:

Nc=(55x107)/C

Nc
0,0028

[Kpitrpio Avaykalotnrag ZAM
Atraiteitan eykardortacn A 81611 Nd>Nc

9. Avaykaia ammoTsAsopaTikéTTa ZAM (ES)
Aidetar ammd n oxéon:

Er=1-(Nc/Nd)

Ez
0,860

6. EmAoyn o1dlunc mpooTagiag
MNavaioxle nouvBnkn E: = E kpiveral amapaitnn amd tov MNivaka 9 (EAOT 1412)

MINAKAZ 9
YmoAoyI{GHEVN ATTOTEAECHOTIKOTHT
YmoAoyI{OHEVN ATtTauTOUHEVYN 2 2 :
AITOTEAETHATIKOTHT oTaOUN EKAO(:)XL:(T)I']Z ??I?K;x 51 agggg;?:?(m)
E;: TMPOCTATICE
2160un | + Tpdobeta
E:> 098 LETPa - -
095<E-=0,98 21d6un | 2,8 20
090<E; =095 140un 1l 52 30
080<E;=090 148N 111 8 40
0<E =080 Z1d6un 1V 14,7 60
n oxedioon ZAlN Je:
E1aBun AopaAsiag |
1]

YmoAoyigpoi H-M EykataoTtdoewy, (21dd10 MeAéTnG EQapuoynig)
>eAida 28 a6 38



MetaTpoTri EykatacTtdoswv AZO gg EkBeaiakd Xwpo

Az o
Kf““'\c“r\%c;\ 15

EATiXes EUAMEAZ Atwvzy

s TR

2500 N2 4do

WA A QW TAY b e\ O M A Ane Al
O\ =(‘5.Qo+4\qo) - 5,30 = 4%0

_ MAAvnTETAVS __f"t?':*f-?i:__?__ﬁ-e_':{\_gbl’\:ﬁ\_ il

U;J\V L\,H- __f_,l‘_l-'b-'\E,\W r\—-;_ b oes A'a - T B
i A R e
é‘r\.:(g,ho-\ D\&) ) L 4‘.4-0 = S'Qa i ”:§ _F“,j' T

CAAVATSTAL AwTiNd )\8 MQA?wi

cer 2T KA ATETA) 10 Thmele N S
Ace e A D ur\ ors TRE :
AwnmEtHelxw 7 NEePAMETrov,

A T wE\A Na @ N5 AcaiTounr A BE

VLoV - Loce w  £xh Tamsia A e AS
Tip oA v A AN BOVN . (@val*ﬁw"ﬂ" Rz 44 '\M\)

P ME BA TO T MMEN o DAtare A New -
ERABAZTETA\ ZO0 owwrfFaMiag M2 eAST \\O s

YmoAoyigpoi H-M Eykataotdoewy, (21dd10 MeAéTng EQapuoynig)
2ehida 29 amd 38



		2018-11-14T13:44:42+0200




