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Xpnuatodotnon

* To mapov ekTALOEVTLKO UALKO £XeL avarmtuxOei ota mAaiola
Tou ekmtaltdeuTIKOU £pyou tou SLdaokovta.

* To €pyo «Avolktad Akadnuaika Moabnuota oto
AplototeAetlo Mavemotipuo Osoocalovikne» €Xel
xpnuatodotnoeL povo tnv avadlapopdwaon Tou
EKTIOULOEVUTLIKOU UALKOU.

e To €pyo vloroleital oto nmAaiolo tou Emiyelpnolokou
Mpoypappoatoc «Eknaidevon kot Ata Biou MaBnon» kal
ocuyxpnuotodoteital ano tnv Evpwnaikni Evwon
(Evpwraiko Kowwviko Tapelo) kot amo eBvikoug mopouc.
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Meplexopeva evotnToC

E¢lowon evepyelac — Bernoulli.
2tpwtn — TupPBwdnc pon.

[MPOCEYYLOTIKEC OXECELC UTTOAOYLOHOU TOoU f.

N

TOTIKEC ATIWAELEC.
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2KOTIOL EVOTNTOC

H evotnta sloayel tov evOLadEPOUEVO OF
Bepata tov adpopouv:

* BAOLKEC USPOLUALKEC KOl LAONUOTIKEC EVVOLEC.

* TpOMOG UTTOAOYLOHOU ATOULKOU SIKTUOU
apoevonc.
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Eélowon evépyelac - Bernoulli (1/2)

P +Z+ V—Z =Cl
Y 2-
MpoUnoBeoelc:
* OCUMTILEOTO PELOTO, p otaBepo.
* LOVLUN pon, u otaBepn oto Lblo onuELo.
* PEUOCTO KN OUVEKTLKO, OnAadn pon nn-Ewonc,
dnAadn LEwodn pawvopeva apeAntea.

H ox€on autn avadEPETAL KATA LNKOC YPOAUNAC
pong.

EyyeloBeAtiwtikd Epya kot Emumtwoelg oto NeptBdilov

Tunpa Aypovopwy kat Tomoypddpwv Mnxavikwy



Eélowon evépyelac - Bernoulli (2/2)

Edapuoyec. 2
p
: . . —+—+2z=ct
Bernoulli yla teAelo peuato: 7, ",
2
Bernoulli yla mpoypatiko peuoTo: 7+5+Z —%+5+2 +2,An
Bernou inpaKtLKr']

Py P,

epappoyn: —+—+z P Ve, ,+> Ah-h,

y 29 y 29
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2tpwtA — TupPBwdnc Pon (1/3)

ApLlOuoc Reynolds
* Aoyoc duvapewv adpavelac npoc tpLBnc.

e Adpavela avadoyn Halag Kol KVNUOTLKAC
kataotaonc. TpBn, avaioyn wdouc.

adpavela
Re p-VV° p-V-D V.D
===
/Iloi
D

TPLBN
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2tpwtA — TupPBwdnc Pon (2/3)

TupPwdnc pon o CWANVEC pE TpaxUTNTIA.

H tpayUtnTo UTTAPXEL KOl LETPLETAL OE MM
(artoAuTn) N oXETKA WG Tpoc¢ tn dtapetpo. Eival
LETPO TTAPEKALONC TIPAYHLATIKOU TOLXWHOTOC OTtO
10 OearTo.

2TPWTNA pon = apeANTEa enidpaon.
KUploc AOyoc yLa Tnv Imtwon nleonc:

AUVAUELC Tileong OTOV TO PEUCTO TIEPLPEEL TIC
NPOoeEOXEC Kal oxnuoati{ovtal VEKPOL XWPOL OTLC
£00YEC.

EyyeloBeAtiwtikd Epya kot Emumtwoelg oto NeptBdilov

11

Tunpa Aypovopwy kat Tomoypddpwv Mnxavikwy



2tpwtA — TupPBwdnc Pon (3/3)

ATIWAELEC EVEPYELOC KATA TN MOVLLLN por peuoToU o€
aywyouc KUAWVOPLKAC SLOTOUNAC.

O ocuvteAeotnc TpBNc f yia pon og KUALVOPLKO
aywyo divetal amo tnv e€iowon Darcy-Weisbach:

Ah, = f%\zl—g
Omnouv,

* L =pnkocg kKUAwvdpLkou aywyou.

* D= Awapetpoc KuAvdplkol aywyou.

~* f=ouvteheotng TpIPAG.
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[MPOGEYYLOTIKEC OXECELC UTTOAOYLOGUOU
tou f (1/2)

 Swamee and Jain (1976).

i——z-mg k 574
f ?137.-D R

e [. Teplibn - X. Mntaumat{ipomnovAov (1992).
1 K 5046 | K 5042, [ K 5015 ( K 4706
\/TZZIOg{sJD Re Iog[s,m_ Re IOgL,?D_ Re Iog(3,7D+Re°’88jﬂ}

1,009 A 40,2018 102
=—1,879-I0g{0,602-K AR 2,287-v-L }

1
Jr

+
QO,4O36 . L0,2018 QO,G . AhO,Z
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[MPOGEYYLOTIKEC OXECELC UTTOAOYLOGUOU

tou f (2/2)

* TqQuoémoulog (2005).

e Mamagvayyelou (2010).
¢ _ 0,2479-0,0000947- € - log Re ”

of &, 7366 ’
3615-D  Re®¥
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Torukec AntwAeieg (1/2)

Ot tortkec anwAetec divovtal ano Ah =K V—2

Ornou V n peon taxutNTA OTO ONUELO. 2
K ouvteAeotnc pe SladpopeTKN TIUN OE KABOE
neplmtwon.

* YnievOupuiletal o tumo¢ twv Darcy-Weisbach
VIOt  TIC  VPOUULKEC OTMWAELEC, Vyla TNV
opoLotTnIA: | \/2

Ah=f.—.—
D 2g
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Torukec AntwAeieg (2/2)

* YTTOAOYLOUOC QTWAELWV dopTLOU.

4Q VD 1 K 5,74
D—>V-= ——=-2lo +— —>
D2 v i 910[3,7-D Reo,90458}
V?
W _p.LV
D 2¢g

Edpooov dev yvwpilovpue tn Sapetpo, yua va
eTUAEEOUUE uio LTTOPOU ULE val
XPNOLUOTIOL|COVE TNV €€lowon tou Bresse.

D=155-,/Q ()novD(‘nm;Q(‘%’
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2nueiwpa Avadopag

Copyright Aplototélelo MNavemniotnuio Oscoalovikng, Xprotog EvayyeAidnc.
«EyyelopfeAtiwtika Epya kat Emumtwoelc oto MeptBaAiov. Baolkec YOPAUALKEC
kKot MaBnuatikeg Evvolec». Ekdoon: 1.0. ©Osocalovikn 2014. AtaBeoipo amno
™ Siktuakn dtevBuvon: http://eclass.auth.gr/courses/OCRS198/
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Znpeiwpa Adetodotnonc

To tapov VALKO SlatiBetal e Toug 0pouc TG adstag xpnong Creative
Commons Avadopa - Mapopota Atavoun [1] R petayeveotepn, AleBvng
‘Ekdoon. E¢apouvtal Ta autoteAn £pya Tpitwyv T.X. pwtoypadiec,
Slaypappata K.A.T., T OTtola EUTIEPLEXOVTAL OE ALUTO KaL T OToL
avadEpovtal pall LE TOUC OPOUC XProNG TOUC 0To «2npeiwpa Xpnong Epywv

Tpitwv».
[©Nolel

O dkalouyoc umopet va mapexeL otov adelodoyo Eexwplotn adela va

XPNOLUOTIOLEL TO £PYO YLOL EUTTOPLKA Xpron, Ebocov auto Tou {NTtnOEL.

[1] http://creativecommons.org/licenses/by-sa/4.0/

EyyeloBeAtiwtikd Epya kot Emumtwoelg oto NeptBdilov

Tunpa Aypovopwy kat Tomoypddpwv Mnxavikwy


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by/4.0/

APILTOTEAEIO ANOIKTA |
) TTANEMNIXTHMIO AKAAHMAIKA .L', k.
OEXLAAONIKHY MAGOHMATA

TENOG EvOTNTOC

Enteepyaoia: Aalaknc NKOAooC
Oeooalovikn, Eapvo E¢apnvo 2013-2014

EMXEIPHEIAKO MPOIPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHZH — EZ nA
e ’ . i ’ EE “ npéypapya ya tv avéntun

on ozn 071
v

YNOYPFEIO MAIAEIAL KAl BPHIKEYMATAQN
EvpwndikiEvwon EI/AIKH YMNHPEZIA AIAXEIPIZHE
Evpwnaiké Ko 6 Tay

pwnaiké Kovwvik

Me tn ouyxpnpatodétnon tng EAAadag kat tn¢ Evpwmnaiki¢ Evwong




(7 m@@%\ APILTOTEAEIO
{,\“__ % *ing”' [MANEMIXTHMIO
@i OEXYAAONIKHY

ZNUELWOTOL



AlratApnoN ZNUELWUATWYV

Ornoladnmote avamapaywyn f SLaokeun Tou VALKOU Ba TtpETEL
va cupmnepLhapBavet:

" 10 Znuelwpa Avadopac

= 10 Znuelwpa Adelodotnong

" tn 6NAwon AlatApnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov utapyel)

ol pe Toug cuvodEVOUEVOUC UTIEPOUVOECHOUC.
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