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,AVTMOGTOLGLO , AvtAlootaoto o€
bimha otV TtnyN evdlapeon B€on
N: Nnyn (8€§apevn avavtn) 0
. . . z
D: Dpeatio (6e§apevn katavin) hq’
______

A: AvtAlootdclo

K: KataOAuttikog aywyog

H,: Mavouetpiké uog avtAiog
h_: Torukeg anwAeLeg
V2/2g:'YPOG KLVNTLKNG EVEPYELAG
z: Yyouetpo

ALOKEKOUHUEVN YPOLUHA: VPO EVEPYELOG

To povopEeTpko VY ocg eival n
Stadopd UPOUETPWY TNG

YPOLLUNG EVEPYELOC OVAVTN
Kall Katdvtn. Amo to oxnua
T(POKUTITEL:

H,=2zo—2zy +2hi+ 2h,

(6mou ka to V2/2g €xel
BewpnBel wg ToTLKN ATWAELQ
otnv eloodo tou ppeatiov).

2TO OIMAOUOCTEVUEVO OXAMaL:
HH=Z®—Z|-| +th =
=2p—2Zy +JL

omou J n kAton tn¢ ritelope-

TPLKAC YPOULUNG KoL L T
OUVOALKO KOG TOU aywyou.

ATtAOUCTEUEVN USPAUALKN,
BewpwvTag OTL N VPO EVEPYELOC
TOUTLZETOL PE TNV TILECOUETPLKN
VPO KOl OL TOTILKEC ATIWAELEC
€XOUV EVOWHOATWOEL OTLC YPOAULKEC
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loxU¢ Kat EVEPYELOL OLVTALOLG

O Mnxavikn woxue: P, = p g QH, (yio tapoxrn Q kat povopeTpiko uog H)

O Mapayopevo punxaviko epyo: W= p g V H, (yia cuvoAiko oyko V)

O OAwr Loxug tng avihiag: P=p g Q H, / n (yia Babuo anodoong n)

O Evepyela nou katavahwvetat: E= pg VH, /n

O Mo CUYKEKPLUEVN avTALa EXEL
dedopevn Loxu Kwntnpa P, AvtAia PUMPEX K 304-CE4 @ 458 mm
(oto mapadetypa 200 kW) 100 : 1

O Xtnv Wdeatn nepinmtwon 90 N 0.9
undevikwyv anwiswwv (n=1) &£ go S e ~._ 108
Ba prmopovoe va avupwoel T 70 \\ St 0.7

)] 1 wm ’ ~q

(’)T[OLOLSr]TIOTE napoxn Q os S 60 ~— < 0.6
OpocH, =P,/ (p g Q). o 50 - \\\\ - 0.5

O 2tnvnpdén to YPog eival é 40 - ~< - T04
HKpATEPO KL SiveTat amd 3 30 \\ 0.3
KOLTTIUAN TOU KOTAOKELAOTN g 20 4 XapakeIoTIK KapTroAn avihiag H(Q) 0.2

' ' ————1deatm KautruAn Hu(Q) yia Babud amédoong 1

O O ouvteleotng arnodoong n 10 1. |. .. . Baspdc amédoone n(Q) 0.1
Kol N amodtdouevn Loxug P 0 *. *. *. *. *. 0
HeETOBAANOVTAL PE TNV 0 100 200 300 400 500 600
napoxn. Mapoxn, Q (L/s)
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2nMELo AsLtoupyiog avtAiag

O T debopévo Tumo avtAlag eivat S€S5opEvn Ao TOV KATAOKEVOOTH N XOPOAKTNPLOTLKNA

kapuruAn H, = f(Q).

O T debopévo cuotnua avtAlootaoiou-KaTaBAUTTIKOU aywyoU Umopel va tpoodLopLloTel
He ubpauAikoug urtohoyLlopoug pa aln oxeon H, = @(Q).

O

JUYKEKPLUEVQ LOXVEL:
H,=@(Q=0z+J1
omou Az = zy, — zp, J n KAion tng
TILE(OUETPLKN G YPOUMAC KaL L To
OUVOALKO UNKOG TOu aywyou.
YrievBupiletal otL n kAion J divetal
armo Tnv akoAouBn oxéon
(yevikeupévocg tumog Manning):
43+ N'2 Q2 ﬁ
/= 2 D5
Tehwka, to (ovadiko) onpeio (Q, H,)
oTo omoio Ba AsttoupynoeL n avtAia

oto dedopévo cuoTnua avtAlootaciou
-KataOAUTTIkoU aywyou Sivetal amo tn

oxeon flQ) = ¢(Q).
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AvtAiec os mapaAAnAn dwataén

O H napoxn o€ éva uOpeUTIKO avtAlootaolo dev eival otaBepn og OAn T nepiodo
Aeltoupylag tou €pyou. lNa to Adyo auto lval TPOTIHOTEPN N TOTOBETNON
MEPLOCOTEPWYV ATIO HLAC AVTALWY O€ TIapAAANAN duataén.

O 2Xtnv ibla Abon cuvnyopouv Kat Adyol aodpAAeLaC, AELOTILOTIOC Kol AELTOUPYLKOTNTAC:
T..X. ToroBetnon 6V0 avtAlwy Kol oG opotag epedPLKAC avTi pag Lovadikng.

O OuavtAieg og mapAdAAnAn dtataén €xouv 10 (60 LOVOUETPLKO UPOC EVW OL TIOPOXEC
TOUC MpooTtiBevtal.

O QGTéGO, OLUTO TO |J.0LVO|J.€'Ele(’) 100 --- -Xdpamnpm%mrﬁ quﬁ(J)\n 1 GVT‘)\iGQ
L')LIJOQ slval 5lOLd)OpETLKé o g — XGpGK’TI‘]pIO'TIKr'] KGU'ITl'J)}r] 2 ﬂap’d)\)\n)\wv avTAIwV
ekelvo oto omoio Aewtoupyel piat 2 80 7[ -~ KapmlAn KGTGG)"T'KOU ayLyou
pHovadLkrn avtAla. % \ K—/“— S nueio

O To véo onpeio Aettoupyiog 3 607 ~ viag
(Q, H,) TOU CUYKPOTAHATOG TWV %’ nHaros
OVTALWV KaBwC Kal TO onueio 5 40 71|
Aetoupyiag (Q', H,) kaBepag §
QLo TG aVTALEG TOU S 20 1 — Snpeio Aemoupyicc
OUYKPOTHHOTOG BploKeTaL OMWG KOBEIGC avTAIaC
oto Suthavo napadeypa (yia 0
6U0 avtAieg). 0O 200 400 600 800 1000 1200
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AvVTAiec pe dataén o€ oepa

O o peyaAa LOVOUETPLKA U o BaBuoc anodoonc ULKPOLVEL ONUOVTLKA, OTIOTE
elval mpotipdtepn n xprion 6U0 1 MEPLOCOTEPWYV AVTALWY OE CELPA AVTL ULOG
HovaSLKN G avTtAlac.

O OuavtAieg o oelpa €xouv TNV LdLa TapoxA EVW TA LOVOUETPLKA U TOUG

npootiBevtal.
O Qotooo, auth N mapoxn ival 200 ‘ — —
SLadhOPETIKA ad ekeivn oTNV . - - - 'XGpGKTI’]pIOTIKr’] KG}J'ITL’J)\I’] 1 GVT)\IG’Q ’
o\ . é —— XAPAKTNPIOTIKIA KAPTTUAN 2 avTAiwy o€ o€ipd
onow E}TOUPYEL Ha = 160 | ---- KautruAn KataBNITTTIKoU aywyou '
povadLlkn avtAla. T ,
To v (o) , 4 \ Znueio
O Jloveoonuelo ELTOL’JPVLOLC 2120 4 ~— Aermoupyiac
(Q, H,) Tou cuykpotaTOG e T OUYKpOTANATOG
TWV aVTALWV KaBwg KoL To 3 | T~
= . ; ,
onueio Aettoupyiag (Q, H, ') 5 80
’ ’ ’ (@) |
KaBeULAC o TG avtAleg Tou > |
ouyKpoTHpatoc Bploketal = 40 - o , RIS
OTW¢ 0To SUTAavo H @ 2nueio )‘F'TOUPV',G(-’ E
, . : KABEUIAG avTAiag
nopadeypa (yio 5U0 OUOLEC 0
avTAiEg) 0O 100 200 300 400 500 600

Mapoxn, Q (L/s)
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2XEOLAOMOC AVTALOOTOOLOU KOl KATOOALITTIKOU aywyou

O

O

O
O

O

O oxedlaopog Tou avtAlooTaoiou Kol TOU KATOBAUTTLKOU aywyou aVTLUETWTIIETOL WG
gviaio mpoBAnua kot 0xt we SUo PEHOVWUEVA TIPOBAN AT

Aev umtdpyel pa povadikn texvikni Avon oto tpoPAnua. Amo Tig ToAUVAPLOPES EPLKTEC
TEXVLKEC AUCELC ETUAEYETAL N OLKOVOULKOTEPN.

To cUVOALKO KOOTOC, TO OTtolo Kol EAaLoTomoleital, epAAUPAVEL TPELG KUPLEC
OUVIOTWOEC:

(K;) TO apXlkO KOOTOG yLa TNV MPOUNBELA KOL EYKATAOTACN TOU KATABAUTTLKOU
aywyou,

(K,) TOo apXlkO KOOTOG yLa TNV MPOUNBELA KOL EYKATAOTOCN TOU OVTANTIKOU
OUYKPOTHLOTOC KOl TO EVOLAUECO KOOTOC YLa TNV AVTIKATACTOCN TWV OVTALWY,

(K3) TO KOTAVEUNUEVO OTO XPOVO KOOTOG EVEPYELOAG.

Ta K, ko K, elvat avtaywviotka petaél toug, kabwg kat ta K; ko K.

OA&c ol OUVIOTWOEC KOOTOUC TIPETEL VaL avaxOouv o€ eTriola fAon MTPOKELUEVOU vVal

UTtOAOYLOTEL TO GUVOALKO KOoTOC (BA. Mapadaptnua 3 kat Kepaiato 15).

Mplv omolodAToTE UTTOAOYLOUO Ba TipEMEL va ektovnBel pa yevikn dtataén twv
EPYWV, va ETILAEYEL TO UALKO TOU aywyou Kol Vo uloBetnBel To YyeEVIKO oXA U TOU
ouyKpotAuatoc (méoeg avtAiec og mapAaAAnAn diataén ri/kat os oslpa).
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Napaptnua 1: Napatnpnoelc yia TV emMAoyn AVTALwvY

O [evikog otoxoc eival va metuyou e tov uPnAdtepo duvato Babuod anodoonc n ywa va
arodUYOUE OTIATAAN EVEPYELQC.

O [ ToAU HEYAAEG TTOPOXEG EXOUV eTITELYXOEL ouVTEAEOTEC amodoonc aviAlwy (KabBwg
Kol oTpoBidwv Kat avtAtootpoBidwv) moAL vPnAoi, mou ¢ptavouv to 0.95. Opwc yla
TIOPOXEC OE TUTILKA ALOTIKA SiKTUA OL cUVTEAEOTEC amodoonC ival apkeTA XAUNAOTEPOL.

O Adou kaBopiooupe TNV mapoxn tng avtAiag, avaAoyo e TO oXAO TOU CUYKPOTAMATOC
(r.x. Q= Q,,/2 yra 500 apAAANAEG QAVTALEG) LITOPOUUE VOL EKTIUNCOUUE L0 TIPWTH
T(POOEYYLOTLKN TLUN TOU N, TEXVOAOYLKA £DLKTH, ATIO TNV EUTTELPLKN) OXEON

n=mn_— 1 ortov n_=095katA=0.14L/s

\/ 1. +QJA

O Adol oAoKANPWOOUNE TO OXESLAOUO TOU AVTALOOTACIOU, LETA ATIO OLKOVOULKNA
BeAtiotomoinon BaoLoUEVN OTNV MAPATIAVW TIMA TOU N Bol CUVEXLIOOUUE LE AETTTOE-
PEOTEPOUC UTTOAOYLOUOUC TIPOKELUEVOU VA ETUAEEOULE TOV KATAAANAO TUTIO QVTALOC.

O [ tnv emloyn avtAilog, utapxouyv xpnotpa epyaAeia kot Baoslg dedopevwy oto
Stadiktuo (.. http://impeller.net/spaix.asp?LGG=en)

O AdoU emihé€oupe tnV avtAia, Oa XpNOLUOTIOL)GOULE TIC KAUMTUAEC TOU KATOOKEUAOTA
TIPOKELUEVOU VO EKTLUNOOULE: (a) To onueio AELTOUPYLOC TOU CUYKPOTHUOTOG KL TNG
KaBe avtAiag, kat (B) tov teAlko ocuvteAeotn amodoong, TV LoxU Kal TNV EVEPYELA.
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Napaptnua 2: NapatnpnoELC YO TTPOKATOPKTLKNA
EKTLNON TNC XAPAKTNPLOTIKAG KAUTTUANG TNC OLVTALOG

O & MPOKATAPKTLKOUC UTTOAOYLOUOUC TTIOU OEV EXOUUE AKOUN ETUAEEEL CUYKEKPLUEVO
TUTO aVTALOC KoL EMOUEVWE SEV UIMOPOUKE VA YVWPL{OUUE TN XOPOKTNPLOTLKN
KOUTTOAN TNG, LTTOPOUUE TIPOCEYYLOTIKA VOl EPYAOTOUE UE TOV aikOAouBo tporo.

O OsgwpoUpe OTL kovta oto erBUpNTO onpeio Aettoupyiag (H,,, Q) n KAion Tng
g§lowong H, = f(Q) eivan ibla pe autn tng Bewpntikng KapmuAng, dnhadn:

H,=Py/ (g Q)
O H teAevtaia eival:
(dHu/dQ))\ =—P,/ (p g Q) = _Hu,)\/ Q;.
O Mpooeyyifoupe tnv H, = flQ) pe pLa ypappikn e§iowaon e tnv mapanavw kAion.
O Arm\ot utoAoylopol odnyouv oto cupmEpacpa OtL N {NTOUEVN TIPOCEYYLON ELvalL:
H,=2H,,— (H,/ Q) Q.
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Napaptnua 3: MNapatnpnoELC TV OLKOVOULKN avaAuon

O H wdeAun dtapketa wng ya ta Epya MoAttikol MnxavikoU Tou aVTALOOTAGLOU Kal TOU
KataOAUTTIKoU aywyou yevika AappBavetal 40-50 xpovia.

O H avtiotowxn dtdpkela yia tov NAEKTPOUNXOVOAOYLKO €OTIALOMO (aVTALEC KOl KLVNTHPEC TOUC)
glvat 20-25 xpovia.

O O xpovog anooBeong n tou 6Aou cuotrpotoc Aappavetal iooc He tn SLAPKELA TWV EPYWV
MoAttiko Mnyavikou.

O H avaywyr tou apxXlkou KOOTOUG TWV EPYwV TIOALTIKOU pnxavikou K, (= P) o€ etiola damavn
Kk, (= A) yivetal pe Baon to cuvteheotn anoofeong kepalaiou:
A i@+
P (Q+)"-1
OTIOU / TO €TLTOKLO (amomAnBwplopévo, 4-8%) kal n xpovog anooBeong (m.x. 50).

O 2tn SldpKela Tou Xpovou anooBeonc Ba mpeEmeL va YiveEL it TOUAGXLOTOV OVTLKOTAOTOON
TOU NAeKTpOUNXAVOAOYLKOU £€OTIALOOU.

O To avtiotol o KOoToC Ba MPETMEL KAT apxac va avaxBel og apyLko KOoToC. Av F gival to
KOOTOG TOU £EOTALOMOU OE ONUEPLVEG TIUEC, TOTE TO LOOSUVAUO apXLKO KOOTOG P
npoodlopiletal oo Tov TUTIO TOU OVATOKLOMOU:

P 1
F™@+i)"
O To oALKO KOOTOC TOU NAEKTPOUNXAVOAOYLKOU €€OTIALOLIOU €lval (oo e F (apxLkn

gykartaotaon) npooauvénuevo kata P (ylo pia avtikataotaon). Auto Ba pEmeL Kat TTAAL va
avaxBel og etAola Baon ocuUdWVA E TA TTAPATIOVW.
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