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TTpowiA Ponc peuoTwv

#* To mpowiA TaxuTnTAC €VOC peuaToU TTOU KIvEiTal
oc évav cwAnva sival mapaPoAiko. AuTto onpaivel
OTI TA HOpPId TOU peVOTOU TTOU PpickovTdl OTO
KEVTPO VOC OWANRvVA TpEXOUV HE HeyaAUTEpN
TaxuTnTa €¢aiTia¢ Tou 0TI 0TO ONUEio AUTO dev
UTTApXOoUV TpIPEC He Ta Toixwyara (TroTduia i
YPAUUIKA pOR). 2ThV TTEPITTTWAON AUTH TO KABOe
HOpPIO TOU peuoToU KIVEITAI O€ HId TTopEid
TapdAAnAn tpo¢ 1o d1TTAavéd Tou Hoplo.

# 2 Thv avTiOeTn TTepiTmTWON, WC ATTOTEAEOUA TWV
ouUVEXWY KIVAGEWY TWV Hopiwv Kal Thv
«avadeuon» yéaa atov aywyo h Ti¢ TpIPpég, n
Kivnon peTatpémeTal oe gTpopiAwdn (R TUPPWAN

0

TaxuTnTa poR¢ pevoTou

# 2. Tnv TToTduIa pon
* H taxuTtnTa Tou peuoTov dev civai idia e 6An Thv
pdala Tou. Emiong diapopoToiciTal évrova Katd Thv
Kivhon Tou peuaToU péoa otov aywyo. Etail o
AGYOC TNG HEONC TTPOC ThV HEYIoTN TaxUTNTa civai
OXETIKA HIKPOG : (V/Vyex ® 0,5)
# 2.Tnv atpoPpiAwdn poh
» H TaxuTnTa Tou peuaTou eival TePIooOTEPO
opoIOYEVAC o€ 0ANn Thv pdla Tou Kal auTh h
opoloyévela au§dvel KaTd Thv HETAKivhon Tou
pEUATOU aTOV aywyo: (V/ V., # 0,8)




Motauia pon

= v
= ~ 0,5
== Umax
Z1pofiAwdng pon
= Zw e ~ 038

T r———" Vmax

TToTapia pon

# 2.Tnv eUon n ToTdyia pon TtapdaThpeiTal o uypd Ta
oTroid KIvouvTal Je HIKpEC TaxUTNTEC Kal 0Td oTroid n
avadeuon R n diatapaxnh TG Pong civai n eAdxioTn.
TéTola mapadeiypara givar n poh (He Hikph TaxuThTa)
TOU vepoU o€ TOTAMIA R kavdAid pe olaAR KoiTh, h pon
Tn¢ Adpag Twv neaioTeiwy, Tou didatog atd
TpIX0€ION ayyeia, o Kamvog HoAIC Pyaivel amd Ta
pouydpa oTav dev uadel, To vepd aTa oIvTpiPpavia i
o€ HIKPOUG KATAPPAKTEG, N pOH TOU dépa yUupw amod Td
PTEPA £VOC agpomAdvou R evog KaAd axediaopévou
AUTOKIVATOU.

#» EvToUTOIC, 01 pO£C TWY TIEPICOOTEPWY PEUCTWY OTHV
puon cival f yphyopa HeTATpETOVTAI, O
oTpoPiAwdelc.




uod pifpLoj |

Eidn oTpopiAwdouc poAc

#* 2. TNV eUON Kal 0€ PNXAVIKEG KATAOKEUEG N
Kivhon peuoTwy (uypd & aépia) civai
oTpoPpiAwdNG

# Pon Tou aipyaTtog oTa Ttep10aoTEPA ayyeia,
uypd evTO¢ owWARVWY, 0 KATVOG, N Kivhon Twv
aepiwv palwyv oTnv atpoéoypaipd, Ta 6aAdoaia
pevpdTa K.d.




Ap1Ouog Reynolds

#* O apiBudg Reynolds (Re) eivar pia adidotarn moodTnTA TOU
Xpnoigomolgital wg d€ikTNG Tou TUTTOU poh¢ (TToTduia A
oTpoPIAWwdNg) evog peuaTou. Eival ouvdpTnon Tng diapéTpou
(D)* Tou owARAva, Tng Héang TaxUThTac Tou peuaTol (v), TN
TukvoThTag (p) Kai Tou 1IEWdoUG (M).

2v-D
Re = pZ = Auvdpeic porc/duvdpeic 1§wdouc.

Ma Re < 2300 n pon Bewpeital ToTdyia
Ma Re > 4000 n pon Bewpeital gaTpoPIAWSNC*™
Ma 2300 < Re < 4000 n Bewpeital wg PIKTA A HeTAPATIKA.

*Ta tnv akpipeia sivar pétpo didotaong (UAKOG, SIAUETPOC KATT)

**3 Ta eKOETIKA pEUOTA N 0TPOPIALBNG poh spgavileTal o TOAU
uynAdTepoug apiBpolc Re (> 70.000)

memeguy.com




TTapadeiypa:

# Na ekTiunB¢ei To POWiA poh¢
ehaioAddou (mukvoTtnta 0,910 kg/L K’
pe 1€wdec 107,5 mPas) To omoio péel
evroc owAnva diapétpou 0,2 m pe
TaxUuTnTa 2 m/s.

TTapadeiypa:

# Na ekTiunB¢ei To POWYIA pong
eAaioAddou (mukvaTnTa 0,910 kg/L K’
pe 1€wdec 107,5 mPas) To omoio pécl
evroc owAnva diapétpou 0,2 m pe
TaxuTnTa 2 m/s.

Re = 910-2:0,2/0,1075 = 3336,05 (< 4000)




KuAivdpikoi aywyoi Kai

* ZwAnveg (pipes): AéyovTal ol AeTrTéTOIXO!
diauAol Twy oTToiWY TO OVOUACTIKO HéyeBoC
paciCetal oTnv e§WTEPIKA TOUG JIGUETPO.

# O1 gwAnveg uyieIlvAg KAdang eival diauAol
avofeidwTou aroaAiol TToU h ovopacia Toug
paciCetal oTnv e§wTepIKA dIAUETPO.

* Aywyoi (tubes): cival o1 Taxeic oTo Toixwpa
diauAol Twy oTToiWY TO OVOUAOTIKG HéyeBoC
pagieTal oTnv eowTePIKA didPETPO.

TIG HETATPOTIEC ATTO OVOUACTIKA O EOWTEPIKA
d1dueTpo TI¢ Aaupdvoupe amod Thv xphon
TIVAKWV.

14 ' »
AilaoTaosic aywywyv Kai ocwARvwy
Hivaxag 3.1. AWOTACES aydYOV Kot COARVAV
Ovopacnixi Ayoyoi Xdhwpa ZaMveg Yyiewig Khdong | Zohfves Eval. Bepp/tag
SupeTpag ID* OD** D oD ID oD
(in) in (m) in (m) in (m) in (m) in (m) in (m)
0,5 0,622 0,840 _ _ 0,402 0,50
(0,01579) | (0,02134) 0,01021) |  (0,0127)
0,75 0,824 1,050 _ _ 0,652 0,75
(0,02093) | (0,02667) (0,01656) (0,01905)
1 1,049 1,315 0,902 1,00 0,902 1,00
(0,026644) | (0,03310) 1 (0,02291) (0,0254) | (0,02291) (0,0251)
1,5 1,610 1,900 1,402 1,50 1,402 1,50
(0,04089) | (0,04826) | (0,03561) | (0,0381) | (0,03561) | (0,03810)
20 2,067 2,375 1,870 2,00 _ _
(0,05250) | (0,06033) § (0,04749) (0,0635)
2,5 2,469 2,875 2,370 2,5 _ _
(0,06271) | (0,07302) } (0,06019) (0,0635)
3,0 3,068 3,500 2,870 3,0 _ _
(0,07793) | (0,08890) 1 (0,07289) (0,0762)
4,0 4,026 4,500 3,834 4,0 _ _
(0,10226) | (0,11430) ] (0,09739) (0,1016)
*ID=Eowtspwci) Siépstpog (inside diameter)  **OD=efwtepukd] Sudpetpog (outside diameter)




TTrwon mieanc Aoyw Tpipwy

# Eivai tpopavécg 0TI n pon Héow £vOC
owAnvoeidoUc aywyoU ocuvodeUeTal amd
KATTold TTWON Ttieong Aoyw Twv TpIPWy TTou
avamrtuooovTal.

# H TTwon Tn¢ mieong 10o0duvapei pe Thv
duvapn Tou TIPETTEl va epAPHO0OEi 0TO PEUOTO
yia va umepVikhael Tic Tpipéc (avTioTaon
TPIPAG aTnv pon).

# ET1o1, Ba ATav xphoipn pia éKkepaon ThG
TITWoNG ThG Tieong agav ocuvdpTnon Twyv
XAPAKTNPIOTIKWY TOU pEUOTOU dAAd KAl auTwy
Tou aywyou.

Tpipéc ponc Neutwveiwyv
PEUOTWYV

#* [ evIKd, To HETPO TWV OUVAHEWY TWV
TpIpWyv diveTal amoéd Tov TUTO:

F=pA KE f
omou (p) n TUKVOTNTA Tou peuaToU, (A) n
EMPAvEIA TTOU avamTuooovTal ol TpIPEG,
(Kg) n kivnTikA evépyeia kai (f) o
OUVTEAEOTAG TPIPWV.




TTrwon mieonc ava povada
HAKOUC aywyou:

» An,c'i Tnv eiowon Tou Poiseuille (yia veutwvela peuoTd kai ToTduia
pon):

AP/L = 32-v-u/D? A pe xphoh Tou apiBuou Re:
AP/L = 2- (16/Re) -v2p/D 1K pe Tov OUVTEAEOTH TPIPAC:
AP/L = 2-f-p-v2/D (yevikég TUTOC dTToV yia TtoTdpia por f=16/Re)

(Re: apiBuéc Re, v: TaxuTnTa, y: 1€Wdec, D: didueTpog, p:
TUKVOTNTA, T: oUVTEAEOTAC TPIPNC
(0] OUVTSASOTﬂO%TpIL')ﬂC (f), via ToTdauia h aTpoPpIAWdN pon, umg)si
va TpoodiopioBei and Ta diaypdppara Moody pe pdon Tov apibuéd
Re Kai Tov ouvTeAeoTh adpdTNTAC, VW Yid Agioug aywyoUg 0TTwG
auToU¢ Twy Propnxaviwy Tpoipwy diveTal amo TiI¢ oxE0EIC ¢
10.000 < Re < 1.000.000 : f = 0,048:Re 020 (1)
3000 < Re < 10.000: f = 0,193-Re0.35 2)

TTpoodiopiopdc TpIPAC HE ThV
xpnion diaypapparog Moody

#* [1a Tov TTpoadiopioud TNG TPIPAC apxikd
EKTIUAPE TNV TIPA Tou apiBuol Re. 2Tnv
ouvéxela amd Thv TIUA ThG 1000UVAKNG
adpotntag (&) mou diveTal amod Toug
TiVAKEG, EKTIHANE TNV OXETIKA adpdTnTd
(/D). Me pdon Ti¢ 8U0 AUTEC TIHEC
Ppiokoupe Tov ouvTeAeaTh TpIPAC f amé
To OXETIKO d1dypappa Moodly.




Aiaypappa Moody

0.04 +——-H-HEE A H = - =
0,03 [IZOAYNAMH AAPOTHTA, & (m)_‘s i
Egexhvouévor owhijves: 1,5235x10 m . ZwMiveg yutoodijoou: 259 x}s() 1
ZwMjveg oguorilatov xdivpa: 45,7 x10m  Twhrjveg yohBoavilé: 259 x 10 1]
0,02 rl L CFRTTT i =] 0,05
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0,007 Ap-HHHHH =t 0,004 51
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A remE e 80002
0,003 ¥ X
i e ' SELEE = u 0,00005
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1 Re
| Pipe diameter data i
Pipe data: P1 (Ppeld 1)
[Matenal |Schedde / Class |intemal rcughness (mm) |
[HoFE |SDR 17 [100 ps) [ooms
Nominal Size | Intemnal Diam. | Wall Thick. | Outside Dism | Weight | Internal Vol |Suiface Area é
mm mm mm kgs/m m/100m | m/100m
2" (S0mm] 52 807 3759 60325 0640 02190 18.9617 |
Choose new pipe matenal: Double chck on the material kst to select a new pipe material,
Materal lSchecue 7 Class |!memal roughness lee se fange ~ I
Cast lron (Asphait Dipped) Class A 0.004800 (inch] 3D - 541D
Cast lion Class A 0.015748 [inch) 384"
Cast lron Class B 0.015748 [inch) 3 -84 X) Cancel
Cast lron Class C 0.015748 [inch) .2
Copper (Drans, Waste, Vents) DWWV 0.000058 [inch] 114" -8"
Coppei (Refnig service) Refng. Sevice 0.000053 finch) 1/8"0/D -1-5/8°0/D
Coppet Tube (T able X) Table X 0.000053 inch) 12 e 0/D - 54 mm 0/D
Copper Tube (Table Y) Table Y 0.000059 (inch) 12 e 0/ - 54 mn 0D
Copper Tube (Type K) Type K 0.000059 [inch] 02508
Coppet Tube (Type L) TypelL 0.000053 [inch] 02:0"-8"
Coppes Tube [Type M) Type M 0.000053 (inch) 0250"-8"
HDPE SDR 7.3 (255 pn1) 0.000060 (inch) 1174 (32men) - 24" (B00emen)
HOPE SOR 9 (200 pn) 0.000060 (inch) 1:1/4" (32mm) - 30™ (750emen)
HDPE SDR 11 (160 psy) 0.000060 finch) 1-1/4" (32mem) - 36" (300mem)
HDPE SDR 135(130psi)  0.000060 inch) 11/4" (32emm) - 36" (300mem) o+ Add new material
HOPE SOR17(100ps)  0.000060 finch] 2" (50mm) - 42" (1050mm) )
HDPE SORZ1(80ps)  0.000080fnch) 3 (30mm)-54"(1400mm) [an) 2 DEMOVE malesal dta
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TTapadeiypa

# TTo10C 0 TUTTOC TNG PONC Kal TI TTieon TPETEN
va avantuxOei atnv £€odo piag avrAiag mou
diver 100 |/min peuoToU pe €181k6 pdpog 1,02
kar 1§wdeg 0,1 Kg/ms. To peuaTd mpémel va
KiveiTal péoa og avoeidwTto owAnva (UYIEIVAC
kAdong) 1,5 in (ovopaoTiké péyeBog), HAKOUG
50 m. O owAnvag civar euducg kai op1{OvTIOC
Kdl To dvolyua KEVWONG Tou PpiokeTal og

aTHoOWAIpIKA TTiEaN.
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ATtavrnon

D= 0,03561m (amé mivaka 31a0TAcEWY aywywy Kai cwWARVWY)

p=1,02x1000 kg/m3= 1020 kg/m3

p= 0,1 Kg/m+s (Pa-s)

AT6 Tov TUTTO TNG OYKOHETPIKAG TTAPOXAG 10XUEI 6TI G=v*A R

v=q/A 3nA. omore:

q=100 I/min = 0,1 m3/min=0,1 m3/60 s = 0,00167m3/s

A=3,14- (0,03561/2)% = 0,0009954 m?2

v=0,00167/0,0009954 = 1,677 m/s

# Re =(1020-1,677-0,03561)/0,1 = 609,1 (x 2100) dnA. ToTduIa
pon

» AP =2-(16/Re) v2p-L/D = 211,7 kPa

* ¥ % »

TpiPpéc kara tn pon Mn
Neutwveiwv peuoTwy

#* [1d ToTduid pon Kai pn

NeuTwveia peuoTd n 8V2 nR”p
TITWON Tieong Umopei va GRe=

uTtoAoy109¢i amo Thv In+1
vevikh e€iowan pe Thv b

Siapopd 0TI 0 ap1Buodg n

Reynolds umoAoyieTai
01aQopPETIKA Kal

KaAgiTal yeVIKEUHEVOC
(GRe):
R: n akTiva Tou aywyou
n: o O&iKTNG OUUTTEPIPOPAC aThV pon
b: 0 d€ikTNG OUVEKTIKOTNTAG TOU pEUOTOU
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TpiPpéc orevwoewyv R dieUpuvong
aywywv

* 2 TNV TEPITTWON OTEVWONG, N 0X£0N TTOU XPNOIHOTIOIEITAI Yid
TPOoCdIoPIoUO TWV TPIPWYV eivai:
AP/p = kev,?/a,
* 2 Tnv mepimTwon d1eUpuvong Twy aywywy, ol anwAegie¢ Adyw Tpipwv
divovTal amod Th oxéan:
AP/p = (P4-P,)/p = kevi2/a
oTToU:
ke=0,94[1,25-(D2/D1)?] 6Tav (D2/D1)*0,7
ke=0,75[1-(D2/D1)?] 6t1av (D2/D1)%0,7
yld VEUTWVEIA pEVUOTA To d=2 Kal yid pUh VEUTWvEIQ:
via otdpia 1o a= (4n+2)(5n+3)/3(3n+1) ev yia oTpoPiIALBN a=2
‘Omou Py kai vy n mieon kai n TaxuTnTd 0To GTEVO TUAWA Tou aywyou.

vl - .

P2,v2, b2

P1,v1, D1

s i n o ea

TTepimTwon de€apevic pe owAnva
HETAPOPAC.

» Ei101kA epimTwon F16L 7
oTEVWONG €ival auth —
defapevic pe £ =12 R e
OWARAvVA HETAPOPAC p NCRE
TOU pEUOTOU. 2ThV J
TEPITITWON AUTA N =

TTwon Tieong ,
dideTar amd oxeTik6 L naméaraon mou

TUTo (Skelland, anaiTeital yia TéAeia
1967). avamrugn Tng pong

R: n akTiva Tou aywyou

Ca: otaBepd
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Tpipéc ouvdeopiakoU UAIKoU

#* [1d Tov TTpoadiopioud ThC aAvTioTaong aThv
pon Trou ogeiAeTal ae e€apTApaATa
diaoUvdeong moAAamrAacialoupe To KAdoua
(L'/D - €181KA avTioTaon) Tou kdbe
e€apTAPATOC £TTi ThV SIAUETPO Kal
ppiokoupe To 100dUvapo punkog (L)
guBUypappou cwAnva Tou apouaidlel Thv
id1a avTioTaon pe 1o e€dpTnua.

# H c101kn avTiotaon e€apTnudTwy diveTal
aTmo oxXETIKOUC TTiVAKEG.

Eidikn avrioTtaon sapTnuarwy

Efapmmua L'/D
Zravrap yovia 90° 35
Zravrap yovie 45° 15
Tav o€ BEom cvvdéopov (khewotn 1 faon > 1) 20
Tav oe 6o yoviag (gisodog  feon* 1 >) 70
Toav o BEom yaviag (sicodog to éva okérog > L) 60
Tav yur Srakhadwon pofig (<L) 45
BaABida Tomov Bupidag (tAipwg avowkti) 10
BahBida Tomov ceaipug (TApwe avowkth) 290
BoAPide Siwepdypatos (thfpwg avoikn) 105
Iovdeopor kot nopepforéc cwlvov apentéa
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TTapddeiyua

H mtwon migong yia 5 ywvieg 900 (lin) Ba civai ion pe Tnv TTWonN Ticong mou
TipokaAei 10080vapo pAkog owAfva : 5 x (L'/D)x D=5x35x0,02291m=4m
A yia PdBe pia ywvia mou TpoaTiOeTal, au€dveTtal n TTWon TN Tieong To i810 pE
Thv TTPooBAKkN cwARva pe 100dUvapo pikog 0,8 m.

L

e R

ToolUylo pnxavikng evépyeiag

» [a va urtepviknBouv o1 TpIPéC kal va TpokAnBei pofy o€ éva
peUoT6 Ba Tpémer va TpoowepOei evépyela iTe HE UNXaviko
TPOTO (avTAia) h amAd e€aitiag ahhayAg TNG SUVAUIKAG
EVEpYEIAG ToU peuaToU. Apd, h HNXavikh A n SUVaIKA evépyeia
TOU ATAITEITAI YIA ThY TTPOWONoh Tou peuoToU Ba Tpémel va
1cooTaduiler Tic TpIPéC. H axéon auTth cival pia oxéon 1coluyiou
HNXavikng evépyelag kai Adupdver umtoyn OAeC TIC EUTTAEKOUEVEC
Hopwég TG evépyelag.

Ilivakag 3.3. Mopgég evépyeiag ot éva SOOI POTIG PEVOTOV

o Tomog Tonog

Mopon Evépysiag npocd/opod Moviideg (Baom:1 kg) | Movédeg
Avvagixn Evépyeia:
) Adye MMicong m(P/p) kg[(N/m?)/(kg/m")] Plp Jikg
B) Adyw vyop/xitg

Supopic mgh kg(m/s*)m gh Jkg
Kwvnuxip
Evépyera mvV/a kg(m/‘s}2 Va J/K;
Hpoeubiuevy .
Evipysia (avthia) mw. kg(V/kg) W, /
Arirleieg Adyw : . * —
1pifiv m(AP/p) kg[(N/m*)/(kg/m’)] AP/p Jkg




E€iowaon Bernoulli

#* Mia TéTolou TUTTOU OX€0N UNXAVIKAC EVEPYEIAC
ekppdletal pe Tnv e€iowan Bernoulli kai
XPNoIHoToIEiTAl EKTETAUEVA OTHY avdAuoh
oUCTNUATWY POAG, KUpIA Yid To TTpoadiopIaud ThG
evépyelag (Ws) Tou TipéTrel va TTpoo@épel n
xpnoigotoloUpevh avTtAia. To yivouevo TnG
evépyelag auThAg emi Thv palikA Tapoxh pag divel
TNV 10XV TNG dmaiToUpevng avrAiac.

v, v,
£+ghl+—1+WS =£+ghz+—2+£
o ye a p
Aoknon

# Na mpoodiopioTei n TTWON ThG Tieong
evog peuoToU TukvoTnTag 950 Kg/ms3,
1IEWwdoug 7,7-104Pa-s, To omoio péel pe
mapoxh 0,0008 m3/s oc op1lovTio
guBUypappo cwAnva amoé aeuphAaTo
xdAupa pe pnko¢ 100 m kai eowTePIKA
didpeTtpo 0,03 m.
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