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Zhodnoceni dosazenych vysledki a jejich vyuziti pti provozu hydraulického okruhu
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2 UvoD
Zpracovani hydrotechnickych vypocti bylo dilezité pro spravny ndvrh jednotlivych casti
hydraulického okruhu. Vypocty se tykaji posouzeni vykonli navrzenych 3,1 kW Cerpadel a tras
potrubi od Cerpaci jimky az k ptislusnému mérnému Zlabu ¢i pfipojovacimu bodu. Vypocty

zahrnuji energetické ztraty tfenim po délce a ztraty mistni.

3  POUZITE PODKLADY A PROGRAMY
Hydrotechnické vypocty byly vypracovany v programu Microsoft Excel. Podkladem

pro vypocet byla ptiloha 5 této diplomové prace, jejiz ndhled je pro lepsi orientaci uveden na
obr. 1. Tato pfiloha spolecné s vykresovou ¢asti hydraulického okruhu poskytla geometricky
podklad pro snadné a piehledné urceni mistnich ztrat na jednotlivych singularitach i ztrat ttenim
po délce. Z téchto obou piiloh je patrné umisténi jednotlivych kolen, odbocek, Soupatkovych
uzavért, indukénich pratokoméri, zmén svétlosti potrubi i ostatnich singularit a také potrebné
délky jednotlivych potrubi, se kterymi bylo nasledné pocitdno. Podkladem pro vypocty byla

také odborna literatura uvedend v pravodni zprave.

4  VYPOCTOVA SCHEMATA

V tabulce nize jsou uvedena veskera vypoctova schémata. Ta predstavuji moznosti
prutoku vody k jednotlivym piipojovacim bodim ¢i mérnym zlabim. Prakticky kazdy
z ptipojovacich bodli vyjma R6 miize byt napajen tfemi zpisoby a ma tedy tfi vypoctova

schémata.

Prvni zplsob pfedstavuje vyuziti jednoho z Cerpadel s tim, Ze voda bude protékat pouze
pies obtok, na kterém je instalovan pratokomér DN 40. Druhy zplsob je urcen pro velké
prutoky, kdy je v provozu pouze jedno z Cerpadel a voda protéké pies pratokomér DN 150.
Tteti provozné mozny zplsob nastava pii spusténi obou cerpadel. Zde existuje celd fada
zpusobu fizeni, kdy jedno z Cerpadel jede na plny vykon a druhé je v regulaci v zavislosti
na pozadovaném prutoku nebo ob¢ Cerpadla jsou fizena shodnou frekvenci otacek jejich
motort. Praveé druhy postup je pti vypoctech aplikovan, byt prvni zplisob bude provozné ziejmée
vice vyuZzivan. Pro ur€eni rozsahu regulace a posouzeni maximalni kapacity hydraulického

systému vsak tento ptistup vypoctu postacuje.

Vypocty byly ve shodné konfiguraci provedeny pro ob¢ Cerpadla M1, M2. Vzhledem

k tomu, Ze Cerpadla jsou vici geometrii potrubi prakticky v symetrickém paralelnim zapojeni,
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Obr. 1 Schéma hydraulického okruhu s vyzna



Celkem tedy bylo posouzeno 22 vypoctovych schémat pritoku vody hydraulickym
okruhem za ptedpokladu, ze voda v akumulac¢ni jimce bude na maximalni nebo minimalni
urovni. V ptipadé mérnych zlabti bylo uvazovano s tim, ze voda je ¢erpana bud’ do maximalni
konstrukéné mozné urovné nebo minimalni mozné trovné. Tyto polohy hladin byly néasledné
seCteny s adekvatnimi trovnémi hladin v Cerpaci jimce tak, abychom obdrzeli maximalni
a minimalni hodnoty dopravnich vysek. Realné pritokové a tlakové poméry tak 1ze ocekéavat

v pasmu mezi témito extrémy. Piehled vypoctovych schémat je patrny z tab. 1.

Tab. 1 Vypoctova schémata

Cerpadlo — M1 Cerpadlo — M1 Cerpadlo M1+M2
Pripojovaci bod Malé prittoky [U/s] Velké pritoky | Velké pritoky [Us]
obtokem v rozsahu: [I/s] v rozsahu: v rozsahu:
R1 0-14 0-50 0-85
R2 0-14 0-60 0-100
R3 0-14 0-60 0-100
R4 0-14 0-60 0-100
R5 0-14 0-60 0-100
R6 0-14 X X
Mérny zlab Z1 0-14 0-60 0 - 100
Mérny Zlab 72 0-14 0-60 0-100

V kazdém vypoctovém schématu se nachazi fada tabelarnich vystupti a finélni graficky
vystup v podobé dané Q-4 charakteristiky potrubi a Cerpadel. JelikoZz se v hydraulickém okruhu
nachazi potrubi vice dimenzi, je pro kazdou z nich (DN 40, DN 50, DN 100, DN 150 a DN 200)

vytvofena tabulka, kde je spoctena pfislusna ztratova charakteristika.

5  VYPOCTY ZTRAT MECHANICKE ENERGIE
51 VYPOCET ZTRAT TRENIM PO DELCE

K urceni velikosti ztraty tfenim po délce byla v hydrotechnickych vypoctech pouzita
zavislost Darcy — Weisbachova, jez je popsana nasledujici rovnici:

[ v?

hy :Ang’

(1)

kde A je souclinitel ztrat tfenim, / znaci pfislusnou délku potrubi, d primér potrubi, g tihové
zrychleni a v je priifezova rychlost v potrubi. Pro kazdé vypoctové schéma byly stanoveny délky

potrubi piislusnych dimenzi na zéklad¢ strojné-technologickych vykrest hydraulického okruhu.



Priifezova rychlost byla urc¢ena na zaklad¢ rovnice kontinuity:
Q=vS, )

kde § je prito¢na plocha urcena z vnitiniho profilu ptislusného potrubi.

Vzhledem ke zna¢nému variaénimu rozsahu prato¢nych mnozstvi v systému, od velmi
malych pratokl pohybujicich se v fadech desetin litrti az po velké priutoky okolo 100 I/s, bude
pfi proudéni vody v potrubi dochazet jak k vyvoji turbulentniho, tak i pfechodného proudéni.

Rezim proudéni lze urcit vypoctem velikosti Reynoldsova kritéria dle rovnice:

Re="4 3)

)]

kde v je priifezova rychlost v potrubi, d primér potrubi a v znaci kinematickou viskozitu vody.
Ta je zavisla na teploté vody, ve vypoctech byla uvazovana teplota vody 19 °C, cemuz odpovida

hodnota viskozity 1,04.E-06 m?/s.

Rozsah velikosti Reynoldsova kritéria ,,Re* se pohybuje od nékolika tisicii (pro velmi
malé pritoky a velké priméry potrubi) az po nékolik set tisic pro maximalni pratoky v systému.

S ohledem na tento fakt byl soucinitel ztrat tftenim ,,A*“ po délce pocitan dvéma zpiisoby.

Pro hodnoty Re < 10° byl soudinitel ztraty tfenim A po délce vyjadfen za pomoci

Reynoldsova kritéria ve smyslu Blasiovy rovnice:

_ 03164

A= 4)

K vyjadfeni ztratového soucinitele v oblasti pfechodné a kvadratické byla aplikovana

Colebrook-Whiteova rovnice:

1 2,51 A
7 = —2log (e + m)a ©)

kde 4 znaci drsnost potrubi. Na zéklad¢ pouZiti nerezového potrubi byla uvazovana hodnota

A4 =03 mm.

V piipad¢ pouziti implicitniho vztahu (4) jsou v jednotlivych sloupcich tabelarnich
ptiloh uvedeny vzdy vysledky ctyf iteracnich kroki s tim, Ze posledni hodnota je pouzita
pro nasledné¢ vypocty. V piipadé vyuziti vztahu (3) nedochédzi k iteratnimu postupu

a ve sloupcich jsou kromé prvni (startovaci) hodnoty uvedeny vzdy identické vysledky.



Pro celou Skalu rozsahu Reynoldsova kritéria byla kontrolovdna i podminka platnosti
hydraulické hladkosti potrubi porovnanim tloustky mezni vrstvy a absolutni velikosti drsnosti

potrubi.

5.2 VYPOCET MISTNICH ZTRAT

Pti deformaci rychlostniho pole dochazi k energetickym mistnim ztrdtdm. To mtlize
nastat pti zméné€ parametru proudu, at’ uz ndhlé zmén¢ prifezu, zméné sméru, délenim proudu,
jeho spojovanim, ptipadné v armaturach nebo tvarovkach umisténych na potrubi. Tato mista
jsou nazyvana singularitami. Velikost mistnich ztrat byla stanovena dle Weisbacha jako

nasobek vztazné rychlostni vysky ve smyslu rovnice:
2
v
h =¢—, 6
n=< 22 (6)

kde ¢ je soucinitel mistni ztraty ptislusné singularity pro vztazny prifez.

Velikosti soucinitelii mistnich ztrat C byly ptevzaty z odborné literatury [1], [2], [3].
U vsech singularit byla vtaznou rychlosti zvolena ta, ktera byla stanovena z plochy prato¢ného
prifezu za ptisluSnou singularitou. Velikost soucinitele mistnich ztrat pro jednotlivé singularity

je uvedena v tab. 2.

Tab. 2 Hodnoty soucinitelit mistni ztraty {

Singularita/priifez DN40 | DN50 | DN150 | DN200 | DN100
Koleno 90° 0.34

Nozové Soupétko 0.06 | 004 | 006
Rozsiteni z DN 150 na DN 200 0.22

Rozsifeni z DN 100 na DN 150 0.56

Z0zZeni z DN 200 na DN 150 0.20

T kus (M1+M2) smér od M1 0.43

Indukéni pritokomér DN 150 0.10

Zuzeni z DN 50 na DN 40 0.20

Rozsiteni z DN 40 na DN50 0.23

Kulovy ventil 0.10

Vytok 1.00

Indukéni prutokomér DN 40 0.10

Vytok z Bypassu 1.00

T kus (M1+M2) smér od M2 0.46

T kus zména sméru 90° 1.04

Pryzovy kompenzator DN200 0.07

Vtok do Bypassu 0.50




Ve vySe zobrazené tabulce je uvedeno vice hodnot ztratového soucinitele u T kusu.
Nejcastéji je pouzitd hodnota { = 1,04, ktera plati pii zmén¢ sméru proudu o 90 ° pravé v T
kusu. Hodnoty { = 0,43 a { = 0,46 nastavaji pouze pfi spusténi obou cerpadel M1 a M2

na jediném T kusu, kde se spojuje proud od obou cerpadel.

V tabelarnim vystupu u jednotlivych vypoctovych schémat jsou pro vétsi prehlednost
vytvoreny tabulky, ve kterych jsou popsany vSechny singularity vcetné hodnoty ztratového

soucinitele, které prislusi danému schématu.

Pro uplnost je tfeba doplnit, ze hodnota ztratového soucinitele zpétnych klapek
instalovanych za obéma cCerpadly byla pocitana na zaklad¢ diagramu zévislosti ztratového

soucinitele na pruto¢né rychlosti (graf 1) dodané¢ho vyrobcem [9].
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Graf 1 Diagram zavislosti ztratového soucinitele na priutocné rychlosti

6 VYPOCET DOPRAVNI VYSKY

Pro kazdy piipojovaci bod Z1, 72, R1 — R6 byla poéitina maximalni a minimalni
dopravni vyska Amax, respektive Anmin. Ty jsou zavislé na trovni hladiny v €erpaci jimce a poloze
ptislusného napajeciho mista. Jak bylo uvedeno vyse, pfi vypoctovych schématech byly

uvazovany pouze dvé urovné¢ hladiny v jimce. Maximalni hladina v jimce je na trovni -0,25 m,



minimalni troven hladiny pak -1,04 m. Vyskové trovné napajecich mist jsou uvedeny v Tab. 3,
pfi¢emz v pfipojovacich bodech R1 — R6 bylo uvazovéano s jednou hodnotou v ose daného
bodu.

Dopravni vysky byly nésledné urceny jako:
hmax = he + hyy + hmin,jimka + hmax,Ria (7

hmin = he + Ay + hmax,jl’mka + hmin,Ri- (8)

Tab. 3 urovné hladiny pripojovacich bodu

Ptipojovaci bod Maximalni uroven hladiny [m] Minimalni uroven hladiny [m]
Z1 1.60 1.20
72 2.15 1.79
Rl 3.13
R2 0.59
R3 0.78
R4 1.26
RS 0.78
R6 0.30

7 ZHODNOCENI DOSAZENYCH VYSLEDKU A JEJICH
VYUZITI PRI PROVOZU HYDRAULICKEHO OKRUHU

Vystupem z hydrotechnickych vypocti je fada nize pfilozenych tabulek a grafi.
Pro kazdy ptipojny bod kromé R6, kde se predpoklada pritok pouze obtokem, tak existuji sady
tabulek a tii vystupni grafy, ze kterych lze odecist pro maximalni a minimalni geodetickou

vysku pfislusné hodnoty piedpokladanych pracovnich bodu (oblasti) cerpadel.

Tab. 4 Pracovni body cerpadel

Cerpadlo — M1 Cerpadlo — M1 | Cerpadlo M1+M2
Pripojovaci Malé prutoky Velké prutoky
bod obtokem [I/s] pro 15 [/s] pro .
Hz/50Hz 15Hz/50Hz | Max. pritok [Us]
pro 2x 50Hz
R1 0,0/11,0 0,0/41,5 75
R2 0,0/13,0 0,0/51,0 92
R3 0,0/12,6 0,0/50,2 90
R4 0,0/12,5 0,0/49,0 88

-10 -



Cerpadlo — M1 Cerpadlo — M1 | Cerpadlo M1+M2
Ptipojovaci Malé prutoky Velké pritoky
bod obtokem [I/s] pro 15 [/s] pro Max. prutok [I/s]
Hz/50Hz 15 Hz/50Hz pro 2x 50Hz
RS 0,0/12,9 0,0/50,0 87
R6 0,0/11,8 X X
Me”%yl zlab 0,0/12,3 0,0/47,7 85
Mer%ﬂab 0,0/11,8 0,0/45.,0 79

Vzhledem ktomu, Ze v pfehledu jsou uvedeny i pribchy charakteristik Cerpadla
pro fidici frekvence nizsi nez 50 Hz, Ize ziskat celé oCekavané pracovni oblasti Cerpadel. Kviili
rozsahu tabelarnich pftiloh, je fada tabulek rozdélena koncem stranek, na dalsi strance se tak
nachazi vzdy pokracovani piislusné tabulky. Z vysledkt Ize vyc¢ist celou fadu informaci, které
jsou rozhodné predevsim pro nasledny provoz hydraulické laboratote. V ptipadé, kdy
se pocitalo s nejneptiznivé)si hodnotou geodetické dopravni vysky a vybérem pracovnich bodi
pro frekvenci ota¢eni motoru cerpadla pro 15 Hz a 50 Hz, jsou obdrzeny charakteristické

pracovni body, jez jsou uvedeny v tab. 4.

Z vysledkil 1ze vyvodit nasledujici zavéry. Obé ¢erpadla bude mozné pouzit od frekvenci
vy$Sich nez 15 Hz, coz je dobré pro zajisténi stability tlakovych a pritokovych pomért
v hydraulickém okruhu. Pokud by bylo tfeba v né¢kterych ptipadech Cerpat mnozstvi mensi,
nez odpovida frekvenci 15 Hz, je mozné provést predregulaci (pfiskrceni) nékterym z nozovych

Soupatek ¢i kulovych ventili.

Pii pratoku prfes obtok a magneticko-indukéni pratokomér DN 40 Ize u vSech
piipojovacich bodli garantovat pratoky dosahujici 11 1/s. Pro uplnost je tfeba podotknout,
ze naptiklad napojenim hadice DN 50 na pfipojovaci bod R6 budou ocekavatelné pritoky

mensi, odpovidajici energetickym ztratdm v ptipojené hadici.

Pii provozu jednoho z Cerpadel pfes magneticko-indukéni pratokomér DN 150 lze
maximalni hodnoty prutoku ocekavat okolo 50 I/s. To je limitni hodnota platici prakticky 1 pro
oba mémé Zlaby Z1 a 72 a odpovidajici soucasné jejich maximalni pritoéné kapacits.
Neptedpokladdme, Ze do mérnych zlabl bude dopravovano mnozstvi vétsi nez 50 /s, byt to je
realn¢ v ojedinélych pifipadech mozné. Z provozniho hlediska je tfeba na tuto skute¢nost

pamatovat.

-11 -



Za provozu obou ¢erpadel pfi jejich maximalnich otaCkach motoru lze o¢ekavat hodnoty
pratoku pro vétSinu piipojovacich bodii okolo 90 I/s. Pouze u bodu R1 je hodnota nizsi a Cini

75 1/s.

Ze ziskanych vysledkti lze také usuzovat na doporuceny zplsob volby pritoku
pies pritokomér DN 150 nebo pies prutokomér DN 40 instalovany na obtoku. Oba
pratokoméry lze spolehlivé vyuzit pti rychlostech vétsich nez 0,2 m/s. Pokud budeme uvazovat
hodnotu minimalni rychlosti vyrazné vétsi z pohledu bezpecného zajisténi spravnosti méteni
okolo 0,4 m/s, 1ze pratokomérem DN 40 méfit prutoky od 0,5 1/s, pratokomérem DN 150 1ze
bezpecné registrovat pritoky jiz od 7 I/s. Z téchto tidaji tak 1ze stanovit jednozna¢nou provozni
zasadu. V pripad¢€, ze bude tieba méfit prutoky mensi nez 7 1/s pouzije se pro méieni obtok,

v ptipadé¢ pratokli vysSich se pouZzije pro stanoveni prutoku pratokomér DN 150.

Tahle hrani¢ni hodnota se pro riizné piipojovaci body vSak muize meénit, takze je
na uzivateli, aby stémito informacemi védomé pracoval. Prakticky lze postupovat tak,
ze pokud se bude méfit pritok mensi nez 11 1/s pouzije se obtok, pokud vsak nebude dosazeno
pozadované kapacity, obtok se uzavie a zvoli se pritok hlavnim pritokomérem DN 150, ktery

prutoky pod 11 I/s je schopen korektnim zptisobem zaznamenat.

Diky tomuto pritokovému ,,ptekryvu‘ a zplisobu sériovému zapojeni pratokoméri, 1ze
pratokoméry dokonce vzajemné kontrolovat a velmi rychle tak zjistit, zda nedoslo k selhani

jejich méfici schopnosti.

Doporuceni pro provoz nejvétSich pratok pii chodu obou cerpadel je nasledujici.
Nejcastéji se vyuzije postupu, ktery byl zminén jiz vyse. Jedno z Cerpadel jede na plny vykon
a druhé je v rucni regulaci podle pozadovaného priitoku. Pro piekonani nékterych hrani¢nich
prutokt je taktéZ mozné jedno z Cerpadel spustit na snizené otacky motoru, jez odpovidaji napf.
40 Hz a druhé cerpadlo provozovat v regulaci. Nabizi se samoziejm¢ i1 fizeni Cerpadel

se shodnymi fidicimi frekvencemi motoru Cerpadel.

8 ZAVER

Predlozené hydrotechnické vypocty se zabyvaji velikosti celkovych ztrat mechanické
energie v trubnim systému hydraulického okruhu. Hydrotechnické vypocty slouzily pti navrhu

obou cerpadel a posouzeni tlakovych a proudovych pomért v jednotlivych Ccastech

hydraulického okruhu. Soucésti vypocti bylo 1 nalezeni vnitiniho priaméru potrubi

-12 -



a prislusného prutokoméru instalovaného na obtoku tak, aby doslo k dostate¢nému ,,prekryvu‘
pratokii, které je mozno za pomoci obou pritokomérii zaznamenat. Z vysledkl lze ziskat
v rozsahu doporucenych fidicich frekvenci motorii ¢erpadel v rozsahu (15 — 50) Hz pracovni
oblasti pro jednotlivé pfipojovaci body. Vysledky vypocCti je mozné vyuzit pii piipojovani

riznych modelt hydrotechnickych staveb k piislusnym pfipojovacim bodim.

Je tfeba zdaraznit, ze se vysledky z ptedlozenych hydrotechnickych vypocti mohou
mirné odliSovat od skutecnosti, jako i vystupni pracovni oblasti navrzenych cerpadel spolu
s limitnim pratokem 11 /s, pfi némz je mozné zménit pratocnou trasu (DN 40 nebo DN 150).
Je zifeymé, ze pi1 skuteCném proudéni navrzenym trubnim systémem, se budou jednotlivé
singularity vzajemné ovliviiovat. Jsou fazeny pomérné blizko za sebou anelze tak zcela
korektné urcit velikost celkové energetické ztraty v systému. Nejpravdépodobnéji tak bude
soucet vypoctenych energetickych ztrat na jednotlivych singularitdch vyssi nez ztraty skutec¢né.
Toto je vSak ve prospéch kapacity hydraulického okruhu. Na polohu pracovnich bodl
a pracovnich oblasti ptislusnych ¢erpadel ma samoziejmeé také vliv mnozstvi, resp. tiroven vody
v akumulacni jimce. Také poloha hladiny pfipojeného modelu bude mit dopad na maximalni
prutokovou kapacitu dané trasy. Z vyse jmenovanych diivod budou veskeré limitni parametry
stanoveny v pribé¢hu zkusebniho provozu hydraulického okruhu. Jiz pii spusténi je tak tteba
zajistit, aby byly minimaln¢ dva pfipojné body piipraveny k vyuziti a mohly tak byt stanoveny

pravdépodobnéjsi hodnoty ptislusnych parametra.

- 13-
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Smér ¢erpaného mnozZstvi a pouzita Cerpadla

cM1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-50) /s

(0-85) Us

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Délky: | Lpn2oo

Rozsah prutoki v pripojovacim bodé:

R1 - Malé priitoky (0-14) I/s
Cerpadlo - CM1

4.050

Lbniso

1.676

LDNSO

0.474

Lpn4o

8 B |B |B

0.634

Singularity

DN40 | DN50

DN100

DN150 | DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsifeni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.2

Indukéni pritokomér DN 150

0.1

T kus zména sméru 90°

1.040

Nozové Soupatko

0.04

Koleno 90°

0.34

Vtok do Bypassu DN 50

0.50

0

Koleno 90°

0.34

0

Zuzeni z DN 50 na DN 40

0.200

Indukéni pratokomér DN 40

0.100

Kulovy ventil DN 40

0.100

Rozsireni z DN 40 na DN50

0.234

Koleno 90°

0.34

0

Vytok z Bypassu DN 50

1.00

0

2

0.400 | 2.414 | 0.340

1.263 | 2.678




Potrubi DN200

Q Q V200 Rezoo Al A2 A3 A200 heoo him200
[Vs] [mYs] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.016 3059 0.0400 | 0.0425 | 0.0425 | 0.0425 0.000 0.000
1.0 0.001 0.032 6118 0.0400 | 0.0358 | 0.0358 | 0.0358 0.000 0.000
1.5 0.002 | 0.048 9176 0.0400 | 0.0323 | 0.0323 | 0.0323 0.000 0.000
2.0 0.002 | 0.064 | 12235 0.0400 | 0.0301 0.0301 0.0301 0.000 0.001
2.5 0.003 | 0.080 | 15294 0.0400 | 0.0285 | 0.0285 | 0.0285 0.000 0.001
3.0 0.003 | 0.095 | 18353 0.0400 | 0.0272 | 0.0272 | 0.0272 0.000 0.001
3.5 0.004 | 0.111 | 21411 0.0400 | 0.0262 | 0.0262 | 0.0262 0.000 0.002
4.0 0.004 | 0.127 | 24470 0.0400 | 0.0253 | 0.0253 | 0.0253 0.000 0.002
4.5 0.005 | 0.143 | 27529 0.0400 | 0.0246 | 0.0246 | 0.0246 0.001 0.003
5.0 0.005 | 0.159 | 30588 0.0400 | 0.0239 | 0.0239 | 0.0239 0.001 0.003
5.5 0.006 | 0.175 | 33646 0.0400 | 0.0234 | 0.0234 | 0.0234 0.001 0.004
6.0 0.006 | 0.191 | 36705 0.0400 | 0.0229 | 0.0229 | 0.0229 0.001 0.005
6.5 0.007 | 0.207 | 39764 0.0400 | 0.0224 | 0.0224 | 0.0224 0.001 0.006
7.0 0.007 | 0.223 | 42823 0.0400 | 0.0220 | 0.0220 | 0.0220 0.001 0.007
7.5 0.008 | 0.239 | 45881 0.0400 | 0.0216 | 0.0216 | 0.0216 0.001 0.008
8.0 0.008 | 0.255 | 48940 0.0400 | 0.0213 | 0.0213 | 0.0213 0.001 0.009
8.5 0.009 | 0.271 | 51999 0.0400 | 0.0210 | 0.0210 | 0.0210 0.002 0.010
9.0 0.009 | 0.286 | 55058 0.0400 | 0.0207 | 0.0207 | 0.0207 0.002 0.011
9.5 0.010 | 0.302 | 58117 0.0400 | 0.0204 | 0.0204 | 0.0204 0.002 0.012
10.0 0.010 | 0.318 | 61175 0.0400 | 0.0201 0.0201 0.0201 0.002 0.014
11.0 0.011 0.350 | 67293 0.0400 | 0.0196 | 0.0196 | 0.0196 0.002 0.017
12.0 0.012 | 0.382 | 73410 0.0400 | 0.0192 | 0.0192 | 0.0192 0.003 0.020
13.0 0.013 | 0.414 | 79528 0.0400 | 0.0188 | 0.0188 | 0.0188 0.003 0.023
14.0 0.014 | 0.446 | 85645 0.0400 | 0.0185 | 0.0185 | 0.0185 0.004 0.027
Potrubi DN150

Q Q V150 Reiso At A A3 Ats0 hqiso hmiso
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 0.028 4078 0.0400 | 0.0396 | 0.0396 | 0.0396 0.000 0.001
1.0 0.001 0.057 8157 0.0400 | 0.0333 | 0.0333 | 0.0333 0.000 0.003
1.5 0.002 | 0.085 | 12235 0.0400 | 0.0301 0.0301 0.0301 0.000 0.005
2.0 0.002 | 0.113 | 16313 0.0400 | 0.0280 | 0.0280 | 0.0280 0.000 0.008
2.5 0.003 | 0.141 | 20392 0.0400 | 0.0265 | 0.0265 | 0.0265 0.000 0.011
3.0 0.003 | 0.170 | 24470 0.0400 | 0.0253 | 0.0253 | 0.0253 0.000 0.014
3.5 0.004 | 0.198 | 28548 0.0400 | 0.0243 | 0.0243 | 0.0243 0.001 0.018
4.0 0.004 | 0.226 | 32627 0.0400 | 0.0235 | 0.0235 | 0.0235 0.001 0.022
4.5 0.005 | 0.255 | 36705 0.0400 | 0.0229 | 0.0229 | 0.0229 0.001 0.026
5.0 0.005 | 0.283 | 40784 0.0400 | 0.0223 | 0.0223 | 0.0223 0.001 0.030
5.5 0.006 | 0.311 | 44862 0.0400 | 0.0217 | 0.0217 | 0.0217 0.001 0.035




Q Q V150 Reiso At A A3 Ats0 hiiso hmiso
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
6.0 0.006 | 0.340 | 48940 0.0400 | 0.0213 | 0.0213 | 0.0213 0.001 0.040
6.5 0.007 | 0.368 | 53019 0.0400 | 0.0209 | 0.0209 | 0.0209 0.002 0.045
7.0 0.007 | 0.396 | 57097 0.0400 | 0.0205 | 0.0205 | 0.0205 0.002 0.051
7.5 0.008 | 0.424 | 61175 0.0400 | 0.0201 0.0201 0.0201 0.002 0.057
8.0 0.008 | 0.453 | 65254 0.0400 | 0.0198 | 0.0198 | 0.0198 0.002 0.063
8.5 0.009 | 0.481 | 69332 0.0400 | 0.0195 | 0.0195 | 0.0195 0.003 0.069
9.0 0.009 | 0.509 | 73410 0.0400 | 0.0192 | 0.0192 | 0.0192 0.003 0.075
9.5 0.010 | 0.538 | 77489 0.0400 | 0.0190 | 0.0190 | 0.0190 0.003 0.082
10.0 0.010 | 0.566 | 81567 0.0400 | 0.0187 | 0.0187 | 0.0187 0.003 0.089
11.0 0.011 0.622 | 89724 0.0400 | 0.0183 | 0.0183 | 0.0183 0.004 0.103
12.0 0.012 | 0.679 | 97880 0.0400 | 0.0179 | 0.0179 | 0.0179 0.005 0.118
13.0 0.013 | 0.736 | 106037 | 0.0400 | 0.0247 | 0.0250 | 0.0250 0.008 0.134
14.0 0.014 | 0.792 | 114194 | 0.0400 | 0.0246 | 0.0249 | 0.0249 0.009 0.151
Potrubi DN50

Q Q Vs0 Reso Al A2 A3 Aso hiso hmso
W [mYs] [msl [ [ [ [ [ [m _ [m

0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 0.201 10866 0.0400 | 0.0310 | 0.0310 | 0.0310 0.001 0.005
1.0 0.001 0.402 | 21732 0.0400 | 0.0261 0.0261 0.0261 0.002 0.020
1.5 0.002 | 0.603 | 32598 0.0400 | 0.0235 | 0.0235 | 0.0235 0.004 0.045
2.0 0.002 | 0.803 | 43464 0.0400 | 0.0219 | 0.0219 | 0.0219 0.006 0.079
2.5 0.003 1.004 | 54330 0.0400 | 0.0207 | 0.0207 | 0.0207 0.009 0.124
3.0 0.003 1.205 | 65196 0.0400 | 0.0198 | 0.0198 | 0.0198 0.012 0.179
3.5 0.004 1.406 | 76062 0.0400 | 0.0191 0.0191 0.0191 0.016 0.243
4.0 0.004 1.607 | 86928 0.0400 | 0.0184 | 0.0184 | 0.0184 0.020 0.318
4.5 0.005 1.808 | 97794 0.0400 | 0.0179 | 0.0179 | 0.0179 0.025 0.402
5.0 0.005 | 2.008 | 108659 | 0.0400 | 0.0317 | 0.0318 | 0.0318 0.055 0.496
5.5 0.006 | 2.209 | 119525 | 0.0400 | 0.0316 | 0.0317 | 0.0317 0.066 0.600
6.0 0.006 | 2.410 | 130391 | 0.0400 | 0.0316 | 0.0317 | 0.0317 0.079 0.715
6.5 0.007 | 2.611 | 141257 | 0.0400 | 0.0315 | 0.0316 | 0.0316 0.092 0.839
7.0 0.007 | 2.812 | 152123 | 0.0400 | 0.0315 | 0.0316 | 0.0316 0.107 0.973
7.5 0.008 | 3.013 | 162989 | 0.0400 | 0.0315 | 0.0315 | 0.0315 0.123 1.117
8.0 0.008 | 3.214 | 173855 | 0.0400 | 0.0314 | 0.0315 | 0.0315 0.140 1.270
8.5 0.009 | 3.414 | 184721 | 0.0400 | 0.0314 | 0.0315 | 0.0315 0.157 1.434
9.0 0.009 | 3.615 | 195587 | 0.0400 | 0.0314 | 0.0314 | 0.0314 0.176 1.608
9.5 0.010 | 3.816 | 206453 | 0.0400 | 0.0314 | 0.0314 | 0.0314 0.196 1.791
10.0 0.010 | 4.017 | 217319 | 0.0400 | 0.0313 | 0.0314 | 0.0314 0.217 1.985
11.0 0.011 4419 | 239051 | 0.0400 | 0.0313 | 0.0313 | 0.0313 0.263 2.402
12.0 0.012 | 4.820 | 260783 | 0.0400 | 0.0313 | 0.0313 | 0.0313 0.312 2.858
13.0 0.013 | 5.222 | 282515 | 0.0400 | 0.0313 | 0.0313 | 0.0313 0.366 3.355
14.0 0.014 | 5.624 | 304247 | 0.0400 | 0.0312 | 0.0313 | 0.0313 0.424 3.890




Potrubi DN40

Q Q V4o Reuo M A2 A Aao huo hmao
[s] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 0.363 | 14600 0.040 0.029 0.029 0.029 0.003 0.003
1.0 0.001 0.725 | 29201 0.040 0.024 0.024 0.024 0.010 0.011
1.5 0.002 1.088 | 43801 0.040 0.022 0.022 0.022 0.020 0.024
2.0 0.002 1.450 | 58401 0.040 0.020 0.020 0.020 0.033 0.043
2.5 0.003 1.813 | 73002 0.040 0.019 0.019 0.019 0.049 0.067
3.0 0.003 | 2.176 | 87602 0.040 0.018 0.018 0.018 0.067 0.097
3.5 0.004 | 2.538 | 102202 0.040 0.035 0.035 0.035 0.172 0.131
4.0 0.004 | 2.901 | 116802 0.040 0.035 0.035 0.035 0.225 0.172
4.5 0.005 | 3.264 | 131403 0.040 0.034 0.035 0.035 0.284 0.217
5.0 0.005 | 3.626 | 146003 0.040 0.034 0.034 0.034 0.350 0.268
5.5 0.006 | 3.989 | 160603 0.040 0.034 0.034 0.034 0.422 0.324
6.0 0.006 | 4.351 | 175204 0.040 0.034 0.034 0.034 0.502 0.386
6.5 0.007 | 4.714 | 189804 0.040 0.034 0.034 0.034 0.589 0.453
7.0 0.007 | 5.077 | 204404 0.040 0.034 0.034 0.034 0.682 0.525
7.5 0.008 | 5.439 | 219005 0.040 0.034 0.034 0.034 0.783 0.603
8.0 0.008 | 5.802 | 233605 0.040 0.034 0.034 0.034 0.890 0.686
8.5 0.009 | 6.165 | 248205 0.040 0.034 0.034 0.034 1.004 0.775
9.0 0.009 | 6.527 | 262806 0.040 0.034 0.034 0.034 1.125 0.869
9.5 0.010 | 6.890 | 277406 0.040 0.034 0.034 0.034 1.253 0.968
10.0 0.010 | 7.252 | 292006 0.040 0.034 0.034 0.034 1.388 1.072
11.0 0.011 7.978 | 321207 0.040 0.034 0.034 0.034 1.678 1.298
12.0 0.012 | 8.703 | 350407 0.040 0.034 0.034 0.034 1.996 1.544
13.0 0.013 | 9.428 | 379608 0.040 0.034 0.034 0.034 2.342 1.812
10.15
14.0 0.014 3 408809 0.040 0.034 0.034 0.034 2.715 2.102
Potrubi DN100

Q Q V4o hm4o
[I/s] [ms] [m/s] [m]

0 0 0.000 0

0.5 0.001 | 0.064 | 0.000

1.0 0.001 |0.127 | 0.000

1.5 0.002 |0.191 | 0.001

2.0 0.002 | 0.255| 0.001

2.5 0.003 | 0.318| 0.002

3.0 0.003 | 0.382 | 0.003

3.5 0.004 | 0.446 | 0.003

4.0 0.004 | 0.509 | 0.004

4.5 0.005 |0.573 | 0.006

5.0 0.005 |0.637| 0.007

5.5 0.006 | 0.700 | 0.008

60 | 0006 |0764| 0.010




Q Q V40 hm4o

[I/s] [m’s] [m/s] [m]

6.5 0.007 |0.828 | 0.012

7.0 0.007 |0.891 | 0.014

7.5 0.008 |0.955| 0.016

8.0 0.008 | 1.019 | 0.018

8.5 0.009 | 1.082 | 0.020

9.0 0.009 | 1.146 | 0.023

9.5 0.010 | 1.210 | 0.025

10.0 0.010 | 1.273 | 0.028

11.0 0.011 1.401 | 0.034

12.0 0.012 | 1.528 | 0.040

13.0 0.013 | 1.655| 0.047

14.0 0.014 | 1.783 | 0.055

Vysledna tabulka

Q Q th th hinax hmin

[/s]  [mY/s] [m] [m] [m] [m]
0 0 0.000 0.000 4.171 3.381

0.5 | 0.0005 | 0.003 0.009 4.183 3.393
1 0.001 0.012 0.034 4216 3.426
1.5 | 0.0015 | 0.024 0.075 4.269 3.479
2 0.002 0.039 0.132 4.342 3.552

2.5 | 0.0025 | 0.058 0.204 4.433 3.643
3 0.003 0.080 0.293 4.544 3.754

3.5 ] 0.0035 | 0.189 0.397 4.757 3.967
4 0.004 0.246 0.517 4934 4.144

4.5 | 0.0045 | 0.310 0.653 5.134 4.344
5 0.005 0.406 0.805 5.382 4.592

5.5 | 0.0055 | 0.491 0.973 5.634 4.844
6 0.006 0.583 1.156 5.910 5.120

6.5 | 0.0065 | 0.684 1.355 6.209 5.419
7 0.007 0.792 1.570 6.532 5.742

7.5 | 0.0075 | 0.909 1.800 6.879 6.089
8 0.008 1.033 2.046 7.250 6.460

8.5 | 0.0085 | 1.166 2.308 7.644 6.854
9 0.009 1.306 2.586 8.062 7.272

9.5 | 0.0095 | 1.454 2.879 8.504 7.714
10 0.01 1.611 3.188 8.969 8.179
11 0.011 1.947 3.853 9.971 9.181
12 0.012 2.316 4.581 11.068 10.278
13 0.013 2.719 5.372 12.261 11.471
14 0.014 3.152 6.225 13.547 12.757
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Smér ¢erpaného mnozZstvi a pouzita Cerpadla

C‘erpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-50) I/s

(0-85) Us

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Délky:

Rozsah prutoki v pripojovacim bodé:
R1 - Velké priitoky (0-50) I/s

Cerpadlo - CM1

Lbn 200

4.050

Lon 150

1.901

Singularity

DN40

DN350

DN100

DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN
150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsifeni z DN 150 na DN
200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.2

Indukéni pritokomér DN 150

0.1

Nozové Soupatko

0.06

Rozs$iteni z DN 150 na DN
200

0.218

T kus zména smeéru 90°

1.04

Nozové Soupatko

0.040

Koleno 90°

0.340

2.

0.340

1.323

2.896




Potrubi DN200

Q Q V200 Rezoo Al A2 A3 A200 heoo him200
[/s] [m¥s]  [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

2.5 0.003 | 0.080 | 15294 | 0.0400 | 0.0285 | 0.0285 | 0.0285 0.000 0.001

5.0 0.005 | 0.159 | 30588 | 0.0400 | 0.0239 | 0.0239 | 0.0239 0.001 0.004

7.5 0.008 | 0.239 | 45881 0.0400 | 0.0216 | 0.0216 | 0.0216 0.001 0.008

10.0 | 0.010 | 0.318 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 0.002 0.015

125 | 0.013 | 0398 | 76469 | 0.0400 | 0.0190 | 0.0190 | 0.0190 0.003 0.023

15.0 | 0.015 | 0477 | 91763 | 0.0400 | 0.0182 | 0.0182 | 0.0182 0.004 0.034

17.5 | 0.018 | 0.557 | 107057 | 0.0400 | 0.0232 | 0.0236 | 0.0236 0.008 0.046

20.0 | 0.020 | 0.637 | 122351 | 0.0400 | 0.0230 | 0.0234 | 0.0234 0.010 0.060

225 | 0.023 | 0.716 | 137644 | 0.0400 | 0.0229 | 0.0233 | 0.0232 0.012 0.076

25.0 | 0.025 | 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 0.015 0.093

27.5 | 0.028 | 0.875 | 168232 | 0.0400 | 0.0227 | 0.0230 | 0.0230 0.018 0.113

30.0 | 0.030 | 0.955 | 183526 | 0.0400 | 0.0226 | 0.0229 | 0.0229 0.022 0.135

32.5 | 0.033 1.035 | 198820 | 0.0400 | 0.0226 | 0.0228 | 0.0228 0.025 0.158

35.0 | 0.035 1.114 | 214113 | 0.0400 | 0.0225 | 0.0227 | 0.0227 0.029 0.183

37.5 | 0.038 1.194 | 229407 | 0.0400 | 0.0224 | 0.0227 | 0.0227 0.033 0.210

40.0 | 0.040 1.273 | 244701 | 0.0400 | 0.0224 | 0.0226 | 0.0226 0.038 0.239

425 | 0.043 1.353 | 259995 | 0.0400 | 0.0224 | 0.0226 | 0.0226 0.043 0.270

45.0 | 0.045 1.432 | 275289 | 0.0400 | 0.0223 | 0.0225 | 0.0225 0.048 0.303

475 | 0.048 1.512 | 290583 | 0.0400 | 0.0223 | 0.0225 | 0.0225 0.053 0.337

50.0 | 0.050 1.592 | 305876 | 0.0400 | 0.0223 | 0.0225 | 0.0224 0.059 0.374

Potrubi DN150

Q Q vli50  Rel50 M ) A3 Aiso huiso hum1so
[Vs] [m¥s] [ms] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

2.5 0.003 | 0.141 | 20392 | 0.0400 | 0.0265 | 0.0265 | 0.0265 0.000 0.011

5.0 0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 0.001 0.031

7.5 0.008 | 0.424 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 0.002 0.057

10.0 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 0.004 0.090

12.5 | 0.013 | 0.707 | 101959 | 0.0400 | 0.0248 | 0.0251 | 0.0251 0.008 0.128

15.0 | 0.015 | 0.849 | 122351 | 0.0400 | 0.0245 | 0.0248 | 0.0248 0.012 0.170

17.5 | 0.018 | 0.990 | 142742 | 0.0400 | 0.0244 | 0.0246 | 0.0246 0.016 0.218

20.0 | 0.020 1.132 | 163134 | 0.0400 | 0.0243 | 0.0245 | 0.0245 0.020 0.270

22.5 | 0.023 1.273 | 183526 | 0.0400 | 0.0242 | 0.0244 | 0.0244 0.026 0.327

25.0 | 0.025 1.415 | 203918 | 0.0400 | 0.0241 | 0.0243 | 0.0243 0.031 0.388

27.5 | 0.028 1.556 | 224309 | 0.0400 | 0.0240 | 0.0242 | 0.0242 0.038 0.454

30.0 | 0.030 1.698 | 244701 | 0.0400 | 0.0240 | 0.0242 | 0.0242 0.045 0.524

32.5 | 0.033 1.839 | 265093 | 0.0400 | 0.0240 | 0.0241 | 0.0241 0.053 0.597

35.0 | 0.035 1.981 | 285485 | 0.0400 | 0.0239 | 0.0241 | 0.0241 0.061 0.675

37.5 | 0.038 | 2.122 | 305876 | 0.0400 | 0.0239 | 0.0240 | 0.0240 0.070 0.757




Q Q v150  Rel50 M A2 A3 Aiso htiso himiso

[Vs] [m’/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]

40.0 | 0.040 | 2264 | 326268 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.079 | 0.843

425 | 0043 | 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.089 | 0.933

45.0 | 0.045 | 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.100 | 1.026

475 | 0.048 | 2.688 | 387443 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.112 | 1.124

500 | 0.050 | 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.123 | 1225
Potrubi
DN100

Q Q V40 hm40

[I/s] [ms] [m/s] [m]

0 0 0 0

2.5 0.003 | 0.318 0.002

5.0 0.005 | 0.637 0.007

7.5 0.008 | 0.955 0.016

10.0 0.010 | 1.273 0.028

12.5 0.013 | 1.592 0.044

15.0 0.015 | 1.910 0.063

17.5 0.018 | 2.228 0.086

20.0 0.020 | 2.546 0.112

22.5 0.023 | 2.865 0.142

25.0 0.025 | 3.183 0.176

27.5 0.028 | 3.501 0.212

30.0 0.030 | 3.820 0.253

32.5 0.033 | 4.138 0.297

35.0 0.035 | 4.456 0.344

37.5 0.038 | 4.775 0.395

40.0 0.040 | 5.093 0.449

42.5 0.043 | 5411 0.507

45.0 0.045 | 5.730 0.569

47.5 0.048 | 6.048 0.634

50.0 0.050 | 6.366 0.702

Vysledna tabulka

Q Q th th huax hiin

[Us]  [ms] [m] [m] [m] [m]

0 0 0 0 4.171 3.381

2.5 0.003 0.001 0.013 4.184 3.394

5.0 0.005 0.002 0.041 4.214 3.424

7.5 0.008 0.004 0.081 4.256 3.466

10.0 | 0.010 0.006 0.133 4.309 3.519

12.5 | 0.013 0.011 0.195 4.377 3.587

15.0 | 0.015 0.016 0.267 4.454 3.664

17.5 | 0.018 0.023 0.350 4.544 3.754

20.0 | 0.020 0.030 0.443 4.643 3.853
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Q Q th th himax himin
[Us] [m¥s]  [m] [m] [m] [m]
22.5 | 0.023 0.038 0.545 4.754 3.964
25.0 | 0.025 0.047 0.657 4.875 4.085
27.5 | 0.028 | 0.056 0.779 5.006 4.216
30.0 | 0.030 | 0.067 0911 5.148 4.358
32.5 | 0.033 0.078 1.052 5.300 4.510
35.0 | 0.035 0.090 1.203 5.463 4.673
37.5 | 0.038 | 0.103 1.362 5.636 4.846
40.0 | 0.040 | 0.117 1.532 5.819 5.029
42.5 | 0.043 0.132 1.710 6.013 5.223
45.0 | 0.045 0.148 1.898 6.216 5.426
47.5 | 0.048 | 0.165 2.095 6.430 5.640
50.0 | 0.050 | 0.182 2.301 6.654 5.864
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h[m]

14

12

10

—@— hmax

Q-h charakteristika potrubi a ¢erpadel "CM1-R1" - velké pritoky

—®—hmin  —o—CM1_15_Hz

CM2_20_Hz

30

—0—CM1_30_Hz —0—CM1_35_Hz

40
Qll/s]

—0— CM1_40Hz

50

—0—CM1_45_Hz

60

—0—CM1_50_Hz

70

80



Smér ¢erpaného mnozZstvi a pouzita Cerpadla

Cerpadlo CM1

W

CM1

CM1+CM2

Pripojovaci bod

(0-50) s

(0-85) Is

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

R1 - Velké priitoky (0-85) I/s

Cerpadlo: CM1+CM2

CM1

Singularity

DN100

DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsifeni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

T kus (M1+M2) smér od M1

0.430

2.

0.340

0.963

1.688

CM2

Singularity

DN100

DNI150

DN200

Koleno 90°

0.340

Rozs$iteni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN 200

0.218

T kus (M1+M2) smér od M2

0.460

2

0.340

0.963

0.678




CM1+CM2
Singularity DNI100 DNI50 DN200
Z\zeni z DN 200 na DN 150 0.200
Indukéni pritokomér DN 150 0.100
Nozové Soupatko 0.06
Rozsiteni z DN 150 na DN 200 0.218
T kus zména sméru 90° 1.04
Nozové Soupatko 0.040
Koleno 90° 0.340
> 0.000 0.360 1.638
DELKY CM1 DELKY CM2 DELKY CM1+CM2
Lpn2oo 0.244 | m Lbn2oo m | Lpnooo 4.398
Lpniso 0.699 | m Lpniso 0.699 | m | Loniso 1.202
Potrubi DN200
CM1
Q Q V200 Rezpo A1 A2 A3 A200 heoo hum2oo
Us] [m%s) [ms] [ [1 [] [ [1 [m] _ [m]
0 0 0 0 0 0 0 0 0 0

2.5 1 0.003 | 0.080 | 15294 | 0.040 | 0.028 | 0.028 | 0.028 | 0.000 0.001

5.0 | 0.005 | 0.159 | 30588 |0.040 | 0.024 | 0.024 | 0.024 | 0.000 0.002

7.5 | 0.008 | 0.239 | 45881 |0.040 | 0.022 | 0.022 | 0.022 | 0.000 0.005

10.0 | 0.010 | 0.318 | 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.000 0.009

12.5| 0.013 | 0.398 | 76469 | 0.040 | 0.019 | 0.019 | 0.019 | 0.000 0.014

15.0 | 0.015 | 0.477 | 91763 | 0.040 | 0.018 | 0.018 | 0.018 | 0.000 0.020

17.5| 0.018 | 0.557 | 107057 | 0.040 | 0.023 | 0.024 | 0.024 | 0.000 0.027

20.0 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.035

22.5] 0.023 | 0.716 | 137644 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.044

25.0 ] 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.054

27.5] 0.028 | 0.875 | 168232 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.066

30.0 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.078

32.5| 0.033 | 1.035 | 198820 | 0.040 | 0.023 | 0.023 | 0.023 | 0.002 0.092

35.0 | 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.107

37.5| 0.038 | 1.194 | 229407 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.123

40.0 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.139

42.5] 0.043 | 1.353 | 259995 | 0.040 | 0.022 | 0.023 | 0.023 | 0.003 0.157

cM2
Q Q V200 Rezoo Al A2 A3 A200 hooo  hmaoo
[/s] [m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0

2.5 | 0.003 | 0.080 | 15294 | 0.040 | 0.028 | 0.028 | 0.028 | 0.000 | 0.000

5.0 | 0.005 | 0.159 | 30588 | 0.040 | 0.024 | 0.024 | 0.024 | 0.000 | 0.001

7.5 | 0.008 | 0.239 | 45881 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.002
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Q Q V200 Reooo A1 Ao A3 A200 hooo  hmaoo
[Vs] [ms] [m/s] [-] [-] [-] [-] [-] [m] [m]
10.0 | 0.010 | 0.318 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.000 | 0.004
12.5 | 0.013 | 0.398 76469 0.040 | 0.019 | 0.019 | 0.019 | 0.000 | 0.005
15.0 | 0.015 | 0.477 91763 0.040 | 0.018 | 0.018 | 0.018 | 0.000 | 0.008
17.5 | 0.018 | 0.557 | 107057 | 0.040 | 0.023 | 0.024 | 0.024 | 0.000 | 0.011
20.0 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.014
2251 0.023 | 0.716 | 137644 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.018
25.0 | 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.022
27.5 ] 0.028 | 0.875 | 168232 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.026
30.0 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.032
32.5 | 0.033 | 1.035 | 198820 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.037
35.0 | 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.043
37.5 ] 0.038 | 1.194 | 229407 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.049
40.0 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.056
42.5 | 0.043 | 1.353 | 259995 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.063
CM1+CM2

Q Q V200 Rezoo Al A2 A3 A200 hooo  hm2oo
[Vs] [m¥s] [mVs] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

5 0.005 | 0.159 30588 0.040 | 0.024 | 0.024 | 0.024 | 0.001 | 0.002

10 | 0.010 | 0.318 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.002 | 0.008

15 | 0.015 | 0477 91763 0.040 | 0.018 | 0.018 | 0.018 | 0.005 | 0.019

20 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.011 | 0.034

25 | 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.016 | 0.053

30 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.023 | 0.076

35 | 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.032 | 0.104

40 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.041 | 0.135

45 | 0.045 | 1.432 | 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.052 | 0.171

50 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.064 | 0.211

55 | 0.055 | 1.751 | 336464 | 0.040 | 0.022 | 0.022 | 0.022 | 0.077 | 0.256

60 | 0.060 | 1.910 | 367052 | 0.040 | 0.022 | 0.022 | 0.022 | 0.091 | 0.304

65 | 0.065 | 2.069 | 397639 | 0.040 | 0.022 | 0.022 | 0.022 | 0.107 | 0.357

70 | 0.070 | 2.228 | 428227 | 0.040 | 0.022 | 0.022 | 0.022 | 0.124 | 0.414

75 | 0.075 | 2.387 | 458815 | 0.040 | 0.022 | 0.022 | 0.022 | 0.142 | 0.476

80 | 0.080 | 2.546 | 489402 | 0.040 | 0.022 | 0.022 | 0.022 | 0.161 | 0.541

85 | 0.085 | 2.706 | 519990 | 0.040 | 0.022 | 0.022 | 0.022 | 0.182 | 0.611
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Potrubi DN150

CM1

Q Q V150 Reiso At A A3 Ats0 hiis0 hmiso
[/s] [ms] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0
2.5 |1 0.003 | 0.141 | 20392 | 0.040 | 0.026 | 0.026 | 0.026 | 0.000 0.010
5.0 | 0.005 | 0.283 | 40784 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 0.029
7.5 | 0.008 | 0.424 | 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.001 0.054
10.0 | 0.010 | 0.566 | 81567 | 0.040 | 0.019 | 0.019 | 0.019| 0.001 0.084
12.5] 0.013 | 0.707 | 101959 | 0.040 | 0.025 | 0.025 | 0.025 | 0.003 0.118
15.0 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.004 0.157
17.5] 0.018 | 0.990 | 142742 | 0.040 | 0.024 | 0.025 | 0.025 | 0.006 0.200
20.0 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.007 0.247
22.51 0.023 | 1.273 | 183526 | 0.040 | 0.024 | 0.024 | 0.024 | 0.009 0.297
25.0 | 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.012 0.352
27.5 | 0.028 | 1.556 | 224309 | 0.040 | 0.024 | 0.024 | 0.024 | 0.014 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.017 0.471
32.5] 0.033 | 1.839 | 265093 | 0.040 | 0.024 | 0.024 | 0.024 | 0.019 0.535
35.0 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.022 0.603
37.5| 0.038 | 2.122 | 305876 | 0.040 | 0.024 | 0.024 | 0.024 | 0.026 0.674
40.0 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.029 0.749
42.5 | 0.043 | 2.405 | 346660 | 0.040 | 0.024 | 0.024 | 0.024 | 0.033 0.826

CM2

Q Q V150 Reiso Al A2 A3 A1so haso  hmiso
W] [ms] [ms] [ [ [ [ [ _[m] _[m]

0 0 0 0 0 0 0 0 0 0
2.5 | 0.003 | 0.141 20392 0.040 | 0.026 | 0.026 | 0.026 | 0.000 | 0.010
5.0 | 0.005 | 0.283 40784 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.029
7.5 | 0.008 | 0424 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.001 | 0.054
10.0 | 0.010 | 0.566 81567 0.040 | 0.019 | 0.019 | 0.019 | 0.001 | 0.084
12.5 | 0.013 | 0.707 | 101959 | 0.040 | 0.025 | 0.025 | 0.025 | 0.003 | 0.118
15.0 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.004 | 0.157
17.5 | 0.018 | 0.990 | 142742 | 0.040 | 0.024 | 0.025 | 0.025 | 0.006 | 0.200
20.0 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.007 | 0.247
22.5 | 0.023 | 1.273 | 183526 | 0.040 | 0.024 | 0.024 | 0.024 | 0.009 | 0.297
25.0 1 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.012 | 0.352
27.5 | 0.028 | 1.556 | 224309 | 0.040 | 0.024 | 0.024 | 0.024 | 0.014 | 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.017 | 0.471
32.5 | 0.033 | 1.839 | 265093 | 0.040 | 0.024 | 0.024 | 0.024 | 0.019 | 0.535
35.0 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.022 | 0.603
37.5 | 0.038 | 2.122 | 305876 | 0.040 | 0.024 | 0.024 | 0.024 | 0.026 | 0.674
40.0 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.029 | 0.749
42.5 ] 0.043 | 2.405 | 346660 | 0.040 | 0.024 | 0.024 | 0.024 | 0.033 | 0.826
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CM1+CM2

Q Q Vis0 Reiso Al A2 A3 A1s0 haso  hmiso
[Vs] [m/s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

5 0.005 | 0.283 40784 0.040 | 0.022 | 0.022 | 0.022 | 0.001 | 0.001

10 | 0.010 | 0.566 81567 0.040 | 0.019 | 0.019 | 0.019 | 0.002 | 0.006

15 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.007 | 0.013

20 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.013 | 0.024

25 | 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.020 | 0.037

30 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.028 | 0.053

35 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.039 | 0.072

40 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.050 | 0.094

45 | 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.063 | 0.119

50 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024 | 0.078 | 0.147

55 | 0.055 | 3.112 | 448619 | 0.040 | 0.024 | 0.024 | 0.024 | 0.094 | 0.178

60 | 0.060 | 3.395 | 489402 | 0.040 | 0.024 | 0.024 | 0.024 | 0.112 | 0.212

65 | 0.065 | 3.678 | 530186 | 0.040 | 0.024 | 0.024 | 0.024 | 0.131 | 0.248

70 | 0.070 | 3.961 | 570969 | 0.040 | 0.024 | 0.024 | 0.024 | 0.152 | 0.288

75 | 0.075 | 4244 | 611753 | 0.040 | 0.024 | 0.024 | 0.024 | 0.175 | 0.331

80 | 0.080 | 4.527 | 652536 | 0.040 | 0.024 | 0.024 | 0.024 | 0.198 | 0.376

85 | 0.085 | 4.810 | 693320 | 0.040 | 0.024 | 0.024 | 0.024 | 0.224 | 0.425
Potrubi DN100
CM1 CM2 CMI1+CM2

Q Q V40 hmi00 Q Q Va0 hmioo Q Q Va0 hmioo
[I/s] [m%s] [m/s] [m] [I/s] [m%s] [m/s] [m] [1/s] [m¥s] [m/s] [m]

0 0 0 0 0 0 0 0 0 0 0 0
2.5 ] 0.003 | 0318 | 0.002 2.5 |0.003 | 0.318 | 0.002 5 0.005 0.637 0
5.0 | 0.005 | 0.637 | 0.007 5.0 | 0.005 | 0.637 | 0.007 10 0.010 1.273 0
7.5 | 0.008 | 0.955 | 0.016 7.5 | 0.008 | 0.955|0.016 15 0.015 1.910 0
10.0 | 0.010 | 1.273 | 0.028 10.0 | 0.010 | 1.273 | 0.028 20 0.020 2.546 0
12.5] 0.013 | 1.592 | 0.044 12.5 | 0.013 | 1.592 | 0.044 25 0.025 3.183 0
15.0| 0.015 | 1.910 | 0.063 15.0 | 0.015 | 1.910 | 0.063 30 0.030 3.820 0
17.5] 0.018 | 2.228 | 0.086 17.5 | 0.018 | 2.228 | 0.086 35 0.035 4.456 0
20.0 | 0.020 | 2.546 | 0.112 20.0 | 0.020 | 2.546 | 0.112 40 0.040 5.093 0
2251 0.023 | 2.865 | 0.142 22.5 1 0.023 | 2.865 | 0.142 45 0.045 5.730 0
25.0 | 0.025 | 3.183 | 0.176 25.0 | 0.025 | 3.183 | 0.176 50 0.050 6.366 0
27.5 | 0.028 | 3.501 0.212 27.5 1 0.028 | 3.501 | 0.212 55 0.055 7.003 0
30.0 | 0.030 | 3.820 | 0.253 30.0 | 0.030 | 3.820 | 0.253 60 0.060 7.639 0
32,51 0.033 | 4.138 | 0.297 32.5 | 0.033 | 4.138 | 0.297 65 0.065 8.276 0
35.0 | 0.035 | 4.456 | 0.344 35.0 | 0.035 | 4.456 | 0.344 70 0.070 8.913 0
37.5| 0.038 | 4.775 | 0.395 37.5 | 0.038 | 4.775 | 0.395 75 0.075 9.549 0
40.0 | 0.040 | 5.093 | 0.449 40.0 | 0.040 | 5.093 | 0.449 80 0.080 | 10.186 | 0
42.51 0.043 | 5411 0.507 42.5 1 0.043 | 5411 | 0.507 85 0.085 10.823 | O
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Vysledna tabulka

Q Q th th humax himin
[Us] [mY¥s] [m] [m] [m] _ [m]
0 0 0.000 0 4.171 | 3.381
5 0.005 | 0.002 | 0.016 |4.188 | 3.398
10 | 0.010 | 0.005 | 0.053 |4.228 | 3.438
15 | 0.015 | 0.013 | 0.107 |4.290 | 3.500
20 | 0.020 | 0.025 | 0.178 |4.374 | 3.584
25 | 0.025 | 0.039 | 0.265 |4.475] 3.685
30 | 0.030 | 0.056 | 0.369 |4.596 | 3.806
35 1 0.035 | 0.076 | 0.488 |4.735]| 3.945
40 | 0.040 | 0.099 | 0.623 |4.893 | 4.103
45 | 0.045 | 0.125 | 0.774 |5.070 | 4.280
50 | 0.050 | 0.154 | 0.940 |5.265| 4475
55 | 0.055 | 0.186 | 1.121 | 5.478 | 4.688
60 | 0.060 | 0.221 1.318 | 5.710 | 4.920
65 | 0.065 | 0.259 | 1.530 | 5.959 | 5.169
70 | 0.070 | 0.300 | 1.756 | 6.227 | 5.437
75 1 0.075 | 0.344 | 1998 |6.513 | 5.723
80 | 0.080 | 0391 | 2.255 |6.817 ] 6.027
85 | 0.085 | 0.441 | 2.527 |7.139 ] 6.349
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h[m]

14

12

10

—8— hmax

—0— hmin

20

Q-h charakteristika potrubi a ¢erpadel "CM1+CM2-R1" (0-85) I/s

—0—CM1_EM2_15_Hz

40

¢M1_EM2_20_Hz

—0—CM1_CM2_30_Hz

60

—0—CM1_CM2_35_Hz

80
Qll/s]

—0—CM1_CM2_40_Hz

100

—0—CM1_CM2_45_Hz

120

—0—(M1_CM2_50_Hz

140

160



Smér ¢erpaného mnozZstvi a pouzita Cerpadla

Cerpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypoéty:

Rozsah prutoki v pripejovacim

bodé:

R2 - Malé pritoky (0-14) I/s

Cerpadlo - CM1

Délky: [ Lpn2oo

0.832

Lbniso

1.676

LDNSO

0.474

Lbnao

0.634

Singularity

DN40

DN50 | DN100

DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsifeni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pritokomér DN 150

0.100

Vtok do Bypassu DN 50

0.500

Koleno 90°

0.340

Zuzeni z DN 50 na DN 40

0.200

Induk¢ni priutokomér DN 40

0.100

Kulovy ventil DN 40

0.100

Rozsireni z DN 40 na DN50

0.234

Koleno 90°

0.340

Vytok z Bypassu DN 50

1.000

T kus zména sméru 90°

1.04

T kus zména sméru 90°

1.04

Nozové Soupatko

0.040

2.

0.400

2414 | 0.340

1.263

3.378
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Potrubi DN200

Q Q V200 Rezoo Al A2 A3 A200 hioo hm200
[/s] [m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

0.5 0.001 | 0.016 3059 0.0400 | 0.0425 | 0.0425 0.043 0.000 0.000

1.0 0.001 | 0.032 6118 0.0400 | 0.0358 | 0.0358 0.036 0.000 0.000

1.5 0.002 | 0.048 9176 0.0400 | 0.0323 | 0.0323 0.032 0.000 0.000

2.0 0.002 | 0.064 | 12235 | 0.0400 | 0.0301 | 0.0301 0.030 0.000 0.001

2.5 0.003 | 0.080 | 15294 | 0.0400 | 0.0285 | 0.0285 0.028 0.000 0.001

3.0 0.003 | 0.095 | 18353 | 0.0400 | 0.0272 | 0.0272 0.027 0.000 0.002

3.5 0.004 | 0.111 | 21411 0.0400 | 0.0262 | 0.0262 0.026 0.000 0.002

4.0 0.004 | 0.127 | 24470 | 0.0400 | 0.0253 | 0.0253 0.025 0.000 0.003

4.5 0.005 | 0.143 | 27529 | 0.0400 | 0.0246 | 0.0246 0.025 0.000 0.004

5.0 0.005 | 0.159 | 30588 | 0.0400 | 0.0239 | 0.0239 0.024 0.000 0.004

5.5 0.006 | 0.175 | 33646 | 0.0400 | 0.0234 | 0.0234 0.023 0.000 0.005

6.0 0.006 | 0.191 | 36705 | 0.0400 | 0.0229 | 0.0229 0.023 0.000 0.006

6.5 0.007 | 0.207 | 39764 | 0.0400 | 0.0224 | 0.0224 0.022 0.000 0.007

7.0 0.007 | 0.223 | 42823 | 0.0400 | 0.0220 | 0.0220 0.022 0.000 0.009

7.5 0.008 | 0.239 | 45881 0.0400 | 0.0216 | 0.0216 0.022 0.000 0.010

8.0 0.008 | 0.255 | 48940 | 0.0400 | 0.0213 | 0.0213 0.021 0.000 0.011

8.5 0.009 | 0.271 | 51999 | 0.0400 | 0.0210 | 0.0210 0.021 0.000 0.013

9.0 0.009 | 0.286 | 55058 | 0.0400 | 0.0207 | 0.0207 0.021 0.000 0.014

9.5 0.010 | 0302 | 58117 | 0.0400 | 0.0204 | 0.0204 0.020 0.000 0.016

10.0 | 0.010 | 0.318 | 61175 | 0.0400 | 0.0201 | 0.0201 0.020 0.000 0.017

11.0 | 0.011 | 0.350 | 67293 | 0.0400 | 0.0196 | 0.0196 0.020 0.001 0.021

12.0 | 0.012 | 0.382 | 73410 | 0.0400 | 0.0192 | 0.0192 0.019 0.001 0.025

13.0 | 0.013 | 0.414 | 79528 | 0.0400 | 0.0188 | 0.0188 0.019 0.001 0.029

14.0 | 0.014 | 0.446 | 85645 | 0.0400 | 0.0185 | 0.0185 0.018 0.001 0.034

Q Q V150 Reiso At A A3 A150 hiis0 hmiso
[Vs] [ms] [m/s] [-] [-] [-] [-] [-] [m] [m]

0.5 0.001 | 0.028 4078 0.0400 | 0.0396 | 0.0396 0.040 0.000 0.001

1.0 0.001 | 0.057 8157 0.0400 | 0.0333 | 0.0333 0.033 0.000 0.003

1.5 0.002 | 0.085 | 12235 | 0.0400 | 0.0301 | 0.0301 0.030 0.000 0.005

2.0 0.002 | 0.113 | 16313 | 0.0400 | 0.0280 | 0.0280 0.028 0.000 0.008

2.5 0.003 | 0.141 | 20392 | 0.0400 | 0.0265 | 0.0265 0.026 0.000 0.011

3.0 0.003 | 0.170 | 24470 | 0.0400 | 0.0253 | 0.0253 0.025 0.000 0.014

3.5 0.004 | 0.198 | 28548 | 0.0400 | 0.0243 | 0.0243 0.024 0.001 0.018

4.0 0.004 | 0.226 | 32627 | 0.0400 | 0.0235 | 0.0235 0.024 0.001 0.022

4.5 0.005 | 0.255 | 36705 | 0.0400 | 0.0229 | 0.0229 0.023 0.001 0.026

-21 -




Q Q V150 Reiso At A A3 A1s50 hiis0 hmiso
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
5.0 0.005 | 0.283 | 40784 0.0400 | 0.0223 0.0223 0.022 0.001 0.030
5.5 0.006 | 0.311 | 44862 0.0400 | 0.0217 | 0.0217 0.022 0.001 0.035
6.0 0.006 | 0.340 | 48940 0.0400 | 0.0213 0.0213 0.021 0.001 0.040
6.5 0.007 | 0.368 | 53019 0.0400 | 0.0209 | 0.0209 0.021 0.002 0.045
7.0 0.007 | 0.396 | 57097 0.0400 | 0.0205 0.0205 0.020 0.002 0.051
7.5 0.008 | 0.424 | 61175 0.0400 | 0.0201 0.0201 0.020 0.002 0.057
8.0 0.008 | 0.453 | 65254 0.0400 | 0.0198 | 0.0198 0.020 0.002 0.063
8.5 0.009 | 0.481 69332 0.0400 | 0.0195 0.0195 0.019 0.003 0.069
9.0 0.009 | 0.509 | 73410 0.0400 | 0.0192 | 0.0192 0.019 0.003 0.075
9.5 0.010 | 0.538 | 77489 0.0400 | 0.0190 | 0.0190 0.019 0.003 0.082
10.0 | 0.010 | 0.566 | 81567 0.0400 | 0.0187 | 0.0187 0.019 0.003 0.089
11.0 | 0.011 | 0.622 | 89724 0.0400 | 0.0183 0.0183 0.018 0.004 0.103
12.0 | 0.012 | 0.679 | 97880 0.0400 | 0.0179 | 0.0179 0.018 0.005 0.118
13.0 | 0.013 | 0.736 | 106037 | 0.0400 | 0.0247 | 0.0250 0.025 0.008 0.134
140 | 0.014 | 0.792 | 114194 | 0.0400 | 0.0246 | 0.0249 0.025 0.009 0.151
Potrubi DN50

Q Q Vs0 Reso At A2 A3 Aso hyso hmso
[/s] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.201 10866 0.0400 0.0310 | 0.0310 0.031 0.001 0.005
1.0 0.001 0402 | 21732 0.0400 0.0261 0.0261 0.026 0.002 0.020
1.5 0.002 | 0.603 | 32598 0.0400 0.0235 0.0235 0.024 0.004 0.045
2.0 0.002 | 0.803 | 43464 0.0400 0.0219 | 0.0219 0.022 0.006 0.079
2.5 0.003 1.004 | 54330 0.0400 0.0207 | 0.0207 0.021 0.009 0.124
3.0 0.003 1.205 | 65196 0.0400 0.0198 | 0.0198 0.020 0.012 0.179
3.5 0.004 1.406 | 76062 0.0400 0.0191 0.0191 0.019 0.016 0.243
4.0 0.004 1.607 | 86928 0.0400 0.0184 | 0.0184 0.018 0.020 0.318
4.5 0.005 1.808 | 97794 0.0400 0.0179 | 0.0179 0.018 0.025 0.402
5.0 0.005 | 2.008 | 108659 0.0400 0.0317 | 0.0318 0.032 0.055 0.496
5.5 0.006 | 2.209 | 119525 0.0400 0.0316 | 0.0317 0.032 0.066 0.600
6.0 0.006 | 2.410 | 130391 0.0400 0.0316 | 0.0317 0.032 0.079 0.715
6.5 0.007 | 2.611 | 141257 0.0400 0.0315 0.0316 0.032 0.092 0.839
7.0 0.007 | 2.812 | 152123 0.0400 0.0315 0.0316 0.032 0.107 0.973
7.5 0.008 | 3.013 | 162989 0.0400 0.0315 0.0315 0.032 0.123 1.117
8.0 0.008 | 3.214 | 173855 0.0400 0.0314 | 0.0315 0.031 0.140 1.270
8.5 0.009 | 3.414 | 184721 0.0400 0.0314 | 0.0315 0.031 0.157 1.434
9.0 0.009 | 3.615 | 195587 0.0400 0.0314 | 0.0314 0.031 0.176 1.608
9.5 0.010 | 3.816 | 206453 0.0400 0.0314 | 0.0314 0.031 0.196 1.791
10.0 | 0.010 | 4.017 | 217319 0.0400 0.0313 0.0314 0.031 0.217 1.985
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Q Q Vs0 Reso At A A3 Aso hyso hmso
[/s] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
11.0 | 0.011 4419 | 239051 0.0400 0.0313 | 0.0313 0.031 0.263 2.402
12.0 | 0.012 | 4.820 | 260783 0.0400 0.0313 | 0.0313 0.031 0.312 2.858
13.0 | 0.013 | 5.222 | 282515 0.0400 0.0313 | 0.0313 0.031 0.366 3.355
14.0 | 0.014 | 5.624 | 304247 0.0400 0.0312 | 0.0313 0.031 0.424 3.890

Potrubi DN40

Q Q V4o Reuo M A2 A Ao hiao hmao
[Vs] [m¥/s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.363 14600 0.040 0.029 0.029 0.029 0.003 0.003
1.0 0.001 0.725 | 29201 0.040 0.024 0.024 0.024 0.010 0.011
1.5 0.002 1.088 | 43801 0.040 0.022 0.022 0.022 0.020 0.024
2.0 0.002 1.450 | 58401 0.040 0.020 0.020 0.020 0.033 0.043
2.5 0.003 1.813 | 73002 0.040 0.019 0.019 0.019 0.049 0.067
3.0 0.003 | 2.176 | 87602 0.040 0.018 0.018 0.018 0.067 0.097
3.5 0.004 | 2.538 | 102202 0.040 0.035 0.035 0.035 0.172 0.131
4.0 0.004 | 2.901 | 116802 0.040 0.035 0.035 0.035 0.225 0.172
4.5 0.005 | 3.264 | 131403 0.040 0.034 0.035 0.035 0.284 0.217
5.0 0.005 | 3.626 | 146003 0.040 0.034 0.034 0.034 0.350 0.268
5.5 0.006 | 3.989 | 160603 0.040 0.034 0.034 0.034 0.422 0.324
6.0 0.006 | 4.351 | 175204 0.040 0.034 0.034 0.034 0.502 0.386
6.5 0.007 | 4.714 | 189804 0.040 0.034 0.034 0.034 0.589 0.453
7.0 0.007 | 5.077 | 204404 0.040 0.034 0.034 0.034 0.682 0.525
7.5 0.008 | 5.439 | 219005 0.040 0.034 0.034 0.034 0.783 0.603
8.0 0.008 | 5.802 | 233605 0.040 0.034 0.034 0.034 0.890 0.686
8.5 0.009 | 6.165 | 248205 0.040 0.034 0.034 0.034 1.004 0.775
9.0 0.009 | 6.527 | 262806 0.040 0.034 0.034 0.034 1.125 0.869
9.5 0.010 | 6.890 | 277406 0.040 0.034 0.034 0.034 1.253 0.968
10.0 | 0.010 | 7.252 | 292006 0.040 0.034 0.034 0.034 1.388 1.072
11.0 | 0.011 7.978 | 321207 0.040 0.034 0.034 0.034 1.678 1.298
12.0 | 0.012 | 8.703 | 350407 0.040 0.034 0.034 0.034 1.996 1.544
13.0 | 0.013 | 9.428 | 379608 0.040 0.034 0.034 0.034 2.342 1.812
14.0 | 0.014 |10.153| 408809 0.040 0.034 0.034 0.034 2.715 2.102

Potrubi DN100

Q Q Va0 himao
[I/s] [m’s] [m/s] [m]

0 0 0 0

0.5 0.001 0.064 0.000

1.0 0.001 0.127 0.000

1.5 0.002 | 0.191 0.001

2.0 0.002 | 0.255 0.001

2.5 0.003 | 0.318 0.002
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Q Q V4o hinao
[Vs] [m¥s] [m/s] [m]
3.0 0.003 | 0.382 | 0.003
3.5 0.004 | 0.446 | 0.003
4.0 0.004 | 0.509 | 0.004
4.5 0.005 | 0.573 | 0.006
5.0 0.005 | 0.637 | 0.007
5.5 0.006 | 0.700 | 0.008
6.0 0.006 | 0.764 | 0.010
6.5 0.007 | 0.828 | 0.012
7.0 0.007 | 0.891 0.014
7.5 0.008 | 0.955 | 0.016
8.0 0.008 | 1.019 | 0.018
8.5 0.009 | 1.082 | 0.020
9.0 0.009 | 1.146 | 0.023
9.5 0.010 | 1.210 | 0.025
10.0 | 0.010 | 1.273 | 0.028
11.0 | 0.011 1.401 0.034
12.0 | 0.012 | 1.528 | 0.040
13.0 | 0.013 | 1.655 | 0.047
14.0 | 0.014 | 1.783 | 0.055
Vysledna tabulka
Q Q 2h > hm hinax himin
[/s] [m3/s]  [m] [m] [m] [m]
0 0.000| 0.000 0.000 1.630 0.840
0.5 0.001| 0.003 0.009 1.642 0.852
1 0.001| 0.012 0.034 1.675 0.885
1.5 0.002| 0.024 0.075 1.729 0.939
2 0.002| 0.039 0.132 1.801 1.011
2.5 0.003| 0.058 0.205 1.893 1.103
3 0.003| 0.080 0.293 2.003 1.213
3.5 0.004| 0.189 0.398 2.217 1.427
4 0.004| 0.246 0.518 2.394 1.604
4.5 0.005| 0.310 0.654 2.594 1.804
5 0.005| 0.406 0.806 2.842 2.052
55 0.006| 0.490 0.974 3.094 2.304
6 0.006| 0.583 1.157 3.370 2.580
6.5 0.007| 0.683 1.356 3.669 2.879
7 0.007| 0.791 1.571 3.993 3.203
7.5 0.008| 0.908 1.802 4.340 3.550
8 0.008| 1.032 2.048 4.711 3.921
8.5 0.009| 1.164 2311 5.105 4.315
9 0.009| 1.305 2.588 5.523 4.733
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Q Q >h Yhn huax hunin

[/s] [m3/s]  [m] [m] [m] [m]

9.5 | 0.010 1.453 2.882 5.965 5.175
10 0.010 1.609 | 3.191 6.431 5.641
11 0.011 1.946 | 3.857 7.433 6.643
12 0.012 | 2.314 | 4.586 8.530 7.740
13 0.013 | 2.716 | 5.378 9.724 8.934
14 0.014 | 3.149 | 6.232 11.011 10.221

_25.-




h [m]

14

12

10

Q-h charakteristika potrubi a ¢erpadel "CM1-R2" (0-14) I/s

—8—hmax  —@—hmin —0—CM1_15_Hz ¢M1_20_Hz —#—CM1_30_Hz —@—CM1_35_Hz

—o—CM1_40_Hz

—0— CM1_45_Hz

—0—CM1_50_Hz

®

Qll/s]

10

14 16

18



Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypoéty:

Délky:

Rozsah prutoki v pripojovacim bodé:
R2 - Velké pritoky (0-60) I/s

Cerpadlo - CM1

Lbn2oo

1.548

=

Loniso

1.901 |m

Singularity

DN40 | DN50

DN100

DN150 | DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN
150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsifeni z DN 150 na DN
200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pritokomér DN 150

0.100

Nozové Soupatko

0.06

Rozs$iteni z DN 150 na DN
200

0.218

T kus zména sméru 90°

1.040

Nozové Soupatko

0.04

T kus zména sméru 90°

1.040

2

0.000 0.000

0.340

1.323 | 3.596
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Potrubi DN200

Q Q V200 Rezoo Al A2 A3 A200 heoo him200
[/s] [m¥s]  [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

2.5 0.003 0.080 15294 | 0.0400 | 0.0285 | 0.0285 | 0.0285 0.000 0.001

5.0 0.005 0.159 | 30588 | 0.0400 | 0.0239 | 0.0239 | 0.0239 0.000 0.005

7.5 0.008 0.239 | 45881 0.0400 | 0.0216 | 0.0216 | 0.0216 0.000 0.010

10.0 | 0.010 0.318 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 0.001 0.019

12.5 | 0.013 0.398 76469 | 0.0400 | 0.0190 | 0.0190 | 0.0190 0.001 0.029

15.0 | 0.015 0.477 | 91763 | 0.0400 | 0.0182 | 0.0182 | 0.0182 0.002 0.042

17.5 | 0.018 0.557 | 107057 | 0.0400 | 0.0232 | 0.0236 | 0.0236 0.003 0.057

20.0 | 0.020 0.637 | 122351 | 0.0400 | 0.0230 | 0.0234 | 0.0234 0.004 0.074

22.5 | 0.023 0.716 | 137644 | 0.0400 | 0.0229 | 0.0233 | 0.0232 0.005 0.094

25.0 | 0.025 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 0.006 0.116

27.5 | 0.028 0.875 | 168232 | 0.0400 | 0.0227 | 0.0230 | 0.0230 0.007 0.140

30.0 | 0.030 0.955 | 183526 | 0.0400 | 0.0226 | 0.0229 | 0.0229 0.008 0.167

32.5 | 0.033 1.035 | 198820 | 0.0400 | 0.0226 | 0.0228 | 0.0228 0.010 0.196

35.0 | 0.035 1.114 | 214113 | 0.0400 | 0.0225 | 0.0227 | 0.0227 0.011 0.227

37.5 | 0.038 1.194 | 229407 | 0.0400 | 0.0224 | 0.0227 | 0.0227 0.013 0.261

40.0 | 0.040 1.273 | 244701 | 0.0400 | 0.0224 | 0.0226 | 0.0226 0.014 0.297

42.5 | 0.043 1.353 | 259995 | 0.0400 | 0.0224 | 0.0226 | 0.0226 0.016 0.335

45.0 | 0.045 1.432 | 275289 | 0.0400 | 0.0223 | 0.0225 | 0.0225 0.018 0.376

47.5 | 0.048 1.512 | 290583 | 0.0400 | 0.0223 | 0.0225 | 0.0225 0.020 0.419

50.0 | 0.050 1.592 | 305876 | 0.0400 | 0.0223 | 0.0225 | 0.0224 0.022 0.464

52.5 | 0.053 1.671 | 321170 | 0.0400 | 0.0222 | 0.0224 | 0.0224 0.025 0.512

55.0 | 0.055 1.751 | 336464 | 0.0400 | 0.0222 | 0.0224 | 0.0224 0.027 0.562

57.5 | 0.058 1.830 | 351758 | 0.0400 | 0.0222 | 0.0224 | 0.0224 0.030 0.614

60.0 | 0.060 1.910 | 367052 | 0.0400 | 0.0222 | 0.0223 | 0.0223 0.032 0.668

Potrubi DN150

Q Q V150 Reiso At A2 A3 Ats0 hiiso hmiso
[/s]  [mY/s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

2.5 0.003 0.141 20392 | 0.0400 | 0.0265 | 0.0265 | 0.0265 0.000 0.011

5.0 0.005 0.283 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 0.001 0.031

7.5 0.008 0.424 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 0.002 0.057

10.0 | 0.010 0.566 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 0.004 0.090

12.5 | 0.013 0.707 | 101959 | 0.0400 | 0.0248 | 0.0251 | 0.0251 0.008 0.128

15.0 | 0.015 0.849 | 122351 | 0.0400 | 0.0245 | 0.0248 | 0.0248 0.012 0.170

17.5 | 0.018 0.990 | 142742 | 0.0400 | 0.0244 | 0.0246 | 0.0246 0.016 0.218

20.0 | 0.020 1.132 | 163134 | 0.0400 | 0.0243 | 0.0245 | 0.0245 0.020 0.270

22.5 | 0.023 1.273 | 183526 | 0.0400 | 0.0242 | 0.0244 | 0.0244 0.026 0.327

25.0 | 0.025 1.415 | 203918 | 0.0400 | 0.0241 | 0.0243 | 0.0243 0.031 0.388

27.5 | 0.028 1.556 | 224309 | 0.0400 | 0.0240 | 0.0242 | 0.0242 0.038 0.454
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Q Q V150 Reiso At A A3 Ats0 hiiso hmiso
[/s] [ms]  [m/s] [-] [-] [-] [-] [-] [m] [m]
30.0 | 0.030 1.698 | 244701 | 0.0400 | 0.0240 | 0.0242 | 0.0242 0.045 0.524
32.5 | 0.033 1.839 | 265093 | 0.0400 | 0.0240 | 0.0241 | 0.0241 0.053 0.597
35.0 | 0.035 1.981 | 285485 | 0.0400 | 0.0239 | 0.0241 | 0.0241 0.061 0.675
37.5 | 0.038 2.122 | 305876 | 0.0400 | 0.0239 | 0.0240 | 0.0240 0.070 0.757
40.0 | 0.040 2.264 | 326268 | 0.0400 | 0.0239 | 0.0240 | 0.0240 0.079 0.843
42.5 | 0.043 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.089 0.933
45.0 | 0.045 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.100 1.026
47.5 | 0.048 2.688 | 387443 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.112 1.124
50.0 | 0.050 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.123 1.225
52.5 | 0.053 2971 | 428227 | 0.0400 | 0.0238 | 0.0238 | 0.0238 0.136 1.330
55.0 | 0.055 3.112 | 448619 | 0.0400 | 0.0237 | 0.0238 | 0.0238 0.149 1.439
57.5 | 0.058 3.254 | 469011 | 0.0400 | 0.0237 | 0.0238 | 0.0238 0.163 1.551
60.0 | 0.060 3.395 | 489402 | 0.0400 | 0.0237 | 0.0238 | 0.0238 0.177 1.667
Potrubi DN100
Q Q V40 hmioo
[I/s] [m¥s] [m/s] [m]
0 0 0 0
2.5 0.003 0.318 0.002
5.0 0.005 0.637 0.007
7.5 0.008 0.955 0.016
10.0 | 0.010 1.273 0.028
12.5 | 0.013 1.592 0.044
15.0 | 0.015 1.910 0.063
17.5 | 0.018 2.228 0.086
20.0 | 0.020 2.546 0.112
22.5 | 0.023 2.865 0.142
25.0 | 0.025 3.183 0.176
27.5 | 0.028 3.501 0.212
30.0 | 0.030 3.820 0.253
32,5 | 0.033 4.138 0.297
35.0 | 0.035 4.456 0.344
37.5 | 0.038 4.775 0.395
40.0 | 0.040 5.093 0.449
42.5 | 0.043 5.411 0.507
45.0 | 0.045 5.730 0.569
47.5 | 0.048 6.048 0.634
50.0 | 0.050 6.366 0.702
52.5 | 0.053 6.685 0.774
55.0 | 0.055 7.003 0.850
57.5 | 0.058 7.321 0.929
60.0 | 0.060 7.639 1.011
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Vysledna tabulka

Q Q th th hmax hmin
[Us] [m¥s]  [m] [m] [m] [m]

0 0 0 0 1.630 0.840

25 0.003 0.000 0.014 1.644 0.854

5.0 0.005 0.001 0.042 1.674 0.884

7.5 0.008 | 0.003 0.083 1.716 0.926

10.0 | 0.010 | 0.005 0.136 1.771 0.981

12.5 | 0.013 0.009 0.200 1.840 1.050

15.0 | 0.015 0.013 0.275 1.919 1.129

17.5 | 0.018 | 0.018 0.361 2.009 1.219

20.0 | 0.020 | 0.024 0.457 2.111 1.321

22.5 | 0.023 0.030 0.563 2.224 1.434

25.0 | 0.025 0.037 0.680 2.347 1.557

27.5 | 0.028 | 0.045 0.807 2.482 1.692

30.0 | 0.030 | 0.053 0.943 2.627 1.837

32.5 | 0.033 0.062 1.090 2.782 1.992

35.0 | 0.035 0.072 1.247 2.949 2.159

37.5 | 0.038 | 0.083 1.413 3.126 2.336

40.0 | 0.040 | 0.094 1.589 3.313 2.523

42.5 | 0.043 0.106 1.775 3.511 2.721

45.0 | 0.045 0.118 1.971 3.719 2.929

475 | 0.048 | 0.132 2.176 3.938 3.148

50.0 | 0.050 | 0.146 2.391 4.167 3.377

52.5 | 0.053 0.161 2.616 4.407 3.617

55.0 | 0.055 0.176 2.850 4.656 3.866

57.5 | 0.058 | 0.192 3.094 4.916 4.126

60.0 | 0.060 | 0.209 3.347 5.186 4.396
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h[m]

Q-h charakteristika potrubi a ¢erpadel "CM1-R2" (0 - 60) I/s

—8—hmax  —@—hmin —0—CM1_15_Hz ¢M2_20_Hz —#—CM1_30_Hz —#—CM1_35_Hz —@=—CM1_40 Hz ——CM1_45 Hz —@—CM1_50_Hz

14
12

10

—a
0 W
0 10 20 30 40 50 60 70 80

Qll/s]



Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

R2 - Velké pratoky (0-100) I/s

Cerpadlo - CM1+CM2

cm1

Singularity

DN40

DN50

DN100

DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN
150

0.563

Koleno 90°

0.340

NoZové Soupatko

0.060

Rozsifeni z DN 150 na DN
200

0.218

T kus zména smeéru 90°

1.040

T kus (M1+M2) smér od M1

0.430

2

0.000

0.000

0.340

0.963

1.688

cm2

Singularity

DN40

DN50

DN100

DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN
150

0.563

Koleno 90°

0.340

NoZové Soupatko

0.060

Rozsifeni z DN 150 na DN
200

0.218

T kus (M1+M2) smér od M2

0.460

2

0.000

0.000

0.340

0.963

0.678
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EM1+EM2 4
Singularity DN40 | DN50 | DN100 | DN150 | DN200
ZuZeni z DN 200 na DN 150 0.200
Indukéni pratokomér DN
150 0.100
NoZové Soupatko 0.06
Rozsiteni z DN 150 na DN
200 0.218
T kus zména sméru 90° 1.040
T kus zména sméru 90° 1.040
NoZové Soupatko 0.040
S 0.000 | 0.000 | 0.000 | 0.360 | 2.338
DELKY CM1 DELKY CM2 DELKY CM1+CM2
Lonzoo 0.244 |m Lon2oo m Lon2oo 0.948
Lon1so 0.699 | m Loniso 0.699 | m Loniso 1.202
Potrubi DN200
cm1
Q Q V200 Rezao A A2 A3 A200 ht200 hm2oo
[I/s] [m3/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0
2.5 | 0.003 |0.080| 15294 | 0.040 | 0.028 | 0.028 | 0.028 | 0.000 0.001
5.0 | 0.005 | 0.159| 30588 | 0.040 | 0.024 | 0.024 | 0.024 | 0.000 0.002
7.5 | 0.008 |0.239| 45881 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 0.005
10.0 | 0.010 | 0.318 | 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.000 0.009
12.5 | 0.013 | 0.398 | 76469 | 0.040 | 0.019 | 0.019 | 0.019| 0.000 0.014
15.0 | 0.015 | 0.477 | 91763 | 0.040 | 0.018 | 0.018 | 0.018 | 0.000 0.020
17.5 | 0.018 | 0.557 | 107057 | 0.040 | 0.023 | 0.024 | 0.024 | 0.000 0.027
20.0 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.035
22.5| 0.023 |0.716 | 137644 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.044
27.5 | 0.028 | 0.875 | 168232 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.066
30.0 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.078
32.5| 0.033 | 1.035| 198820 | 0.040 | 0.023 | 0.023 | 0.023 | 0.002 0.092
35.0 | 0.035 |1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.107
37.5| 0.038 | 1.194 | 229407 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.123
40.0 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.139
42,5 | 0.043 | 1.353 | 259995 | 0.040 | 0.022 | 0.023 | 0.023 | 0.003 0.157
45.0 | 0.045 | 1.432| 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.003 0.176
47.5 | 0.048 | 1.512 | 290583 | 0.040 | 0.022 | 0.022 | 0.022 | 0.003 0.197
50.0 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.004 0.218
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Q Q V200 Reaoo M A As A200 hoo  hmaoo
[I/s] _[m*/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
2.5 | 0.003 | 0.080 15294 0.040 | 0.028 | 0.028 | 0.028 | 0.000 | 0.000
5.0 | 0.005 | 0.159 30588 0.040 | 0.024 | 0.024 | 0.024 | 0.000 | 0.001
7.5 | 0.008 | 0.239 45881 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.002
10.0 | 0.010 | 0.318 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.000 | 0.004
12.5| 0.013 | 0.398 76469 0.040 | 0.019 | 0.019 | 0.019 | 0.000 | 0.005
15.0 | 0.015 | 0.477 91763 0.040 | 0.018 | 0.018 | 0.018 | 0.000 | 0.008
17.5| 0.018 | 0.557 | 107057 | 0.040 | 0.023 | 0.024 | 0.024 | 0.000 | 0.011
20.0 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.014
22.5| 0.023 | 0.716 | 137644 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.018
25.0 | 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.022
27.5| 0.028 | 0.875 | 168232 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.026
30.0 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.032
32.5| 0.033 | 1.035 | 198820 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.037
35.0| 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.043
37.5| 0.038 | 1.194 | 229407 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.049
40.0 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.056
42,5 | 0.043 | 1.353 | 259995 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.063
45.0 | 0.045 | 1.432 | 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.071
47.5| 0.048 | 1.512 | 290583 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.079
50.0 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.088
Em1+Em2
Q Q V200 Reano A A A3 A200 hoo  hmaoo
[I/s] [m3/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
5 0.005 | 0.159 30588 0.040 | 0.024 | 0.024 | 0.024 | 0.000 | 0.003
10 | 0.010 | 0.318 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.000 | 0.012
15 0.015 | 0.477 91763 0.040 | 0.018 | 0.018 | 0.018 | 0.001 | 0.027
20 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.002 | 0.048
25 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.004 | 0.075
30 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.005 | 0.109
35 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.007 | 0.148
40 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.009 | 0.193
45 0.045 | 1.432 | 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.011 | 0.244
50 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.014 | 0.302
55 0.055 | 1.751 | 336464 | 0.040 | 0.022 | 0.022 | 0.022 | 0.017 | 0.365
60 | 0.060 | 1.910 | 367052 | 0.040 | 0.022 | 0.022 | 0.022 | 0.020 | 0.435
65 0.065 | 2.069 | 397639 | 0.040 | 0.022 | 0.022 | 0.022 | 0.023 | 0.510
70 | 0.070 | 2.228 | 428227 | 0.040 | 0.022 | 0.022 | 0.022 | 0.027 | 0.592
75 0.075 | 2.387 | 458815 | 0.040 | 0.022 | 0.022 | 0.022 | 0.031 | 0.679
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Q Q V200 Reano A A A3 A200 hoo  hmaoo
[I/s] [m3/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
80 | 0.080 | 2.546 | 489402 | 0.040 | 0.022 | 0.022 | 0.022 | 0.035 | 0.773
85 0.085 | 2.706 | 519990 | 0.040 | 0.022 | 0.022 | 0.022 | 0.039 | 0.872
90 | 0.090 | 2.865 | 550578 | 0.040 | 0.022 | 0.022 | 0.022 | 0.044 | 0.978
95 0.095 | 3.024 | 581165 | 0.040 | 0.022 | 0.022 | 0.022 | 0.049 | 1.090
100 | 0.100 | 3.183 | 611753 | 0.040 | 0.022 | 0.022 | 0.022 | 0.054 | 1.207

Potrubi DN150
cm1

Q Q V1s0 Reiso A A As Aiso ht1s0 hmiso
[I/s] _[m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0
2.5 0.003 | 0.141 | 20392 | 0.040| 0.026 | 0.026 | 0.026 | 0.000 0.010
5.0 0.005 | 0.283 | 40784 | 0.040| 0.022 | 0.022 | 0.022 | 0.000 0.029
7.5 0.008 | 0.424 | 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.001 0.054
10.0 | 0.010 | 0.566 | 81567 | 0.040| 0.019 | 0.019 | 0.019| 0.001 0.084
12.5 | 0.013 | 0.707 | 101959 | 0.040 | 0.025 | 0.025 | 0.025 | 0.003 0.118
15.0 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.004 0.157
17.5 | 0.018 | 0.990 | 142742 | 0.040 | 0.024 | 0.025 | 0.025 | 0.006 0.200
20.0 | 0.020 |1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.007 0.247
22.5| 0.023 |1.273 | 183526 | 0.040 | 0.024 | 0.024 | 0.024 | 0.009 0.297
25.0 | 0.025 |1.415| 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.012 0.352
27.5 | 0.028 | 1.556 | 224309 | 0.040 | 0.024 | 0.024 | 0.024 | 0.014 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.017 0.471
32.5 | 0.033 | 1.839 | 265093 | 0.040 | 0.024 | 0.024 | 0.024 | 0.019 0.535
35.0 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.022 0.603
37.5 | 0.038 |2.122 | 305876 | 0.040 | 0.024 | 0.024 | 0.024 | 0.026 0.674
40.0 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.029 0.749
42,5 | 0.043 | 2.405 | 346660 | 0.040 | 0.024 | 0.024 | 0.024 | 0.033 0.826
45.0 | 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.037 0.907
47.5 | 0.048 | 2.688 | 387443 | 0.040 | 0.024 | 0.024 | 0.024 | 0.041 0.991
50.0 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024 | 0.045 1.078

cm2

Q Q V1s0 Reiso A A As Aiso huso  hmiso
[I/s] _[m*/s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0
25 | 0.003 | 0.141 20392 0.040 | 0.026 | 0.026 | 0.026 | 0.000 | 0.010
5.0 | 0.005 | 0.283 40784 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.029
7.5 | 0.008 | 0.424 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.001 | 0.054
10.0 | 0.010 | 0.566 81567 0.040 | 0.019 | 0.019 | 0.019 | 0.001 | 0.084
12.5| 0.013 | 0.707 | 101959 | 0.040 | 0.025 | 0.025 | 0.025 | 0.003 | 0.118
15.0 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.004 | 0.157
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Q Q Vis0 Reiso A A2 As Aiso huso  hmiso
[I/s] [m3/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
17.5| 0.018 | 0.990 | 142742 | 0.040 | 0.024 | 0.025 | 0.025 | 0.006 | 0.200
20.0 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.007 | 0.247
22.5| 0.023 | 1.273 | 183526 | 0.040 | 0.024 | 0.024 | 0.024 | 0.009 | 0.297
25.0 | 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.012 | 0.352
27.5 | 0.028 | 1.556 | 224309 | 0.040 | 0.024 | 0.024 | 0.024 | 0.014 | 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.017 | 0471
32.5| 0.033 | 1.839 | 265093 | 0.040 | 0.024 | 0.024 | 0.024 | 0.019 | 0.535
35.0 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.022 | 0.603
37.5| 0.038 | 2.122 | 305876 | 0.040 | 0.024 | 0.024 | 0.024 | 0.026 | 0.674
40.0 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.029 | 0.749
42,5 | 0.043 | 2.405 | 346660 | 0.040 | 0.024 | 0.024 | 0.024 | 0.033 | 0.826
45.0 | 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.037 | 0.907
47.5| 0.048 | 2.688 | 387443 | 0.040 | 0.024 | 0.024 | 0.024 | 0.041 | 0.991
50.0 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024 | 0.045 | 1.078
¢m1+Em2

Q Q Vis0 Reiso A A A3 Aiso huso  hmiso
[I/s] [m3/s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

5 0.005 | 0.283 40784 0.040 | 0.022 | 0.022 | 0.022 | 0.001 | 0.001

10 | 0.010 | 0.566 81567 0.040 | 0.019 | 0.019 | 0.019 | 0.002 | 0.006

15 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.007 | 0.013
20 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.013 | 0.024
25 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.020 | 0.037
30 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.028 | 0.053
35 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.039 | 0.072
40 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.050 | 0.094
45 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.063 | 0.119
50 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024 | 0.078 | 0.147
55 0.055 | 3.112 | 448619 | 0.040 | 0.024 | 0.024 | 0.024 | 0.094 | 0.178
60 | 0.060 | 3.395 | 489402 | 0.040 | 0.024 | 0.024 | 0.024 | 0.112 | 0.212
65 0.065 | 3.678 | 530186 | 0.040 | 0.024 | 0.024 | 0.024 | 0.131 | 0.248

70 | 0.070 | 3.961 | 570969 | 0.040 | 0.024 | 0.024 | 0.024 | 0.152 | 0.288

75 0.075 | 4.244 | 611753 | 0.040 | 0.024 | 0.024 | 0.024 | 0.175 | 0.331
80 | 0.080 | 4.527 | 652536 | 0.040 | 0.024 | 0.024 | 0.024 | 0.198 | 0.376
85 0.085 | 4.810 | 693320 | 0.040 | 0.024 | 0.024 | 0.024 | 0.224 | 0.425
90 | 0.090 | 5.093 | 734103 | 0.040 | 0.024 | 0.024 | 0.024 | 0.251 | 0.476
95 0.095 | 5.376 | 774887 | 0.040 | 0.024 | 0.024 | 0.024 | 0.279 | 0.530
100 | 0.100 | 5.659 | 815670 | 0.040 | 0.024 | 0.024 | 0.024 | 0.309 | 0.588
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Potrubi DN100

cm1 cm2

Q Q Vao hm1oo Q Q Vao hm100
[I/s] [m3/s] [m/s]  [m] [I/s] [m%s] [m/s] [m]

0 0 0 0 0 0 0 0

2.5 | 0.003 | 0.318 | 0.002 2.5 | 0.003 | 0.318 | 0.002

5.0 | 0.005 | 0.637| 0.007 5.0 | 0.005 | 0.637 | 0.007

7.5 | 0.008 | 0.955| 0.016 7.5 | 0.008 | 0.955 | 0.016

10.0 | 0.010 |1.273| 0.028 | 10.0 | 0.010 | 1.273 | 0.028

125 0.013 |1.592| 0.044 | 12.5 | 0.013 | 1.592 | 0.044

15.0 | 0.015 |1.910| 0.063 | 15.0 | 0.015 | 1.910 | 0.063

17.5| 0.018 | 2.228 | 0.086 | 17.5 | 0.018 | 2.228 | 0.086

20.0 | 0.020 |2.546| 0.112 | 20.0 | 0.020 | 2.546 | 0.112

22.5| 0.023 |2.865| 0.142 | 22.5 | 0.023 | 2.865 | 0.142

25.0 | 0.025 |3.183 | 0.176 | 25.0 | 0.025 | 3.183 | 0.176

27.5| 0.028 |3.501| 0.212 | 27.5 | 0.028 | 3.501 | 0.212

30.0 | 0.030 | 3.820| 0.253 | 30.0 | 0.030 | 3.820 | 0.253

32.5| 0.033 | 4.138| 0.297 | 32.5 | 0.033 | 4.138 | 0.297

35.0 | 0.035 |4.456| 0.344 | 35.0 | 0.035 | 4.456 | 0.344

37.5 | 0.038 |4.775| 0395 | 37.5 | 0.038 | 4.775 | 0.395

40.0 | 0.040 |5.093 | 0.449 | 40.0 | 0.040 | 5.093 | 0.449

42.5| 0.043 |5.411| 0.507 | 42.5 | 0.043 | 5.411 | 0.507

45.0 | 0.045 |5.730| 0.569 | 45.0 | 0.045 | 5.730 | 0.569

47.5 | 0.048 | 6.048 | 0.634 | 47.5 | 0.048 | 6.048 | 0.634

50.0 | 0.050 | 6.366 | 0.702 | 50.0 | 0.050 | 6.366 | 0.702

Vysledna tabulka

Q Q zht zhm hmax hmin
[I/s] [m%*s]  [m] [m] [m]  [m]

0 0 0.000 0 1.630 | 0.840

5 0.005 | 0.001 | 0.017 | 1.648 | 0.858

10 | 0.010 | 0.003 | 0.056 | 1.690 | 0.900

15 | 0.015 | 0.009 | 0.115 | 1.754 | 0.964

20 | 0.020 | 0.017 | 0.192 | 1.839 | 1.049

25 | 0.025 | 0.027 | 0.288 | 1.945| 1.155

30 | 0.030 | 0.038 | 0.402 |2.070| 1.280

35 | 0.035 | 0.052 | 0.533 |2.214 | 1.424

40 | 0.040 | 0.067 | 0.681 |2.378 | 1.588

45 | 0.045 | 0.085 | 0.847 |2.562 | 1.772

50 | 0.050 | 0.104 | 1.030 | 2.765 | 1.975

55 | 0.055 | 0.126 | 1.231 | 2.987 | 2.197

60 | 0.060 | 0.150 | 1.448 | 3.228 | 2.438

65 | 0.065 | 0.175 | 1.682 | 3.488 | 2.698

70 | 0.070 | 0.203 | 1.934 | 3.767 | 2.977

75 | 0.075 | 0.233 | 2.202 | 4.064 | 3.274
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Q Q Sh Shm hmax  Dmin
[I/s] [m%s]  [m] [m] [m]  [m]
80 | 0.080 | 0.265 | 2.486 |4.381 | 3.591
85 | 0.085 | 0.298 | 2.7838 |4.717 | 3.927
90 | 0.090 | 0.334 | 3.106 |5.071 | 4.281
95 | 0.095 | 0.372 | 3.441 |5.444 | 4.654
100 | 0.100 | 0.412 | 3.793 |5.835 | 5.045
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h[m]

14

12

10

—8— hmax

—0— hmin

Q-h charakteristika potrubi a ¢erpadel "CM1+CM2-R2" - (0 - 100) I/s

—0—CM1_EM2_15_Hz

40

¢M1_CM2_20_ Hz —@—CM1_CM2_30_Hz

«‘"

60

St

—0—CM1_CM2_35_Hz

vt

80
Qll/s]

1

—0—CM1_CM2_40_Hz

100
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120
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Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Délky:

Rozsah prutokt v pripojovacim bodé:
R3 - Malé prutoky (0-14) I/s

Cerpadlo - EM1

Lon2oo

11.194

Lpn1so

1.676

Lonso

0.474

Lonao

0.634

3 |3 |3 |3

g

Singularity

DN40 | DN50

DN100

DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN
150

0.563

Koleno 90°

0.340

NoZové Soupatko

0.060

Rozsifeni z DN 150 na DN
200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pratokomér DN
150

0.100

Vtok do Bypassu DN 50

0.500

Koleno 90°

0.340

Zuzeni z DN 50 na DN 40

0.200

Indukéni pratokomér DN 40

0.100

Kulovy ventil DN 40

0.100

Rozsifeni z DN 40 na DN50

0.234

Koleno 90°

0.340

Vytok z Bypassu DN 50

1.000

Koleno 90°

0.34

T kus zména smeéru 90°

1.04

NoZové Soupatko

0.040

2

0.400 2.414

0.340

1.263

2.678
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Potrubi

DN200
Q Q V200 Rezno Rezoo A As A200 ht200 hmz200
[I/s] [m%s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.016 3059 0.0400 | 0.0425 | 0.0425 | 0.0425 0.000 0.000
1.0 0.001 0.032 6118 0.0400 | 0.0358 | 0.0358 | 0.0358 0.000 0.000
1.5 0.002 0.048 9176 0.0400 | 0.0323 | 0.0323 | 0.0323 0.000 0.000
2.0 0.002 0.064 12235 | 0.0400 | 0.0301 | 0.0301 | 0.0301 0.000 0.001
2.5 0.003 0.080 15294 | 0.0400 | 0.0285 | 0.0285 | 0.0285 0.001 0.001
3.0 0.003 0.095 18353 | 0.0400 | 0.0272 | 0.0272 | 0.0272 0.001 0.001
3.5 0.004 0.111 21411 | 0.0400 | 0.0262 | 0.0262 | 0.0262 0.001 0.002
4.0 0.004 0.127 24470 | 0.0400 | 0.0253 | 0.0253 | 0.0253 0.001 0.002
4.5 0.005 0.143 27529 | 0.0400 | 0.0246 | 0.0246 | 0.0246 0.001 0.003
5.0 0.005 0.159 30588 | 0.0400 | 0.0239 | 0.0239 | 0.0239 0.002 0.003
55 0.006 0.175 33646 | 0.0400 | 0.0234 | 0.0234 | 0.0234 0.002 0.004
6.0 0.006 0.191 36705 | 0.0400 | 0.0229 | 0.0229 | 0.0229 0.002 0.005
6.5 0.007 0.207 39764 | 0.0400 | 0.0224 | 0.0224 | 0.0224 0.003 0.006
7.0 0.007 0.223 42823 | 0.0400 | 0.0220 | 0.0220 | 0.0220 0.003 0.007
7.5 0.008 0.239 45881 | 0.0400 | 0.0216 | 0.0216 | 0.0216 0.004 0.008
8.0 0.008 0.255 48940 | 0.0400 | 0.0213 | 0.0213 | 0.0213 0.004 0.009
8.5 0.009 0.271 51999 | 0.0400 | 0.0210 | 0.0210 | 0.0210 0.004 0.010
9.0 0.009 0.286 55058 | 0.0400 | 0.0207 | 0.0207 | 0.0207 0.005 0.011
9.5 0.010 0.302 58117 | 0.0400 | 0.0204 | 0.0204 | 0.0204 0.005 0.012
10.0 | 0.010 0.318 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 0.006 0.014
11.0 | 0.011 0.350 67293 | 0.0400 | 0.0196 | 0.0196 | 0.0196 0.007 0.017
12.0 | 0.012 0.382 73410 | 0.0400 | 0.0192 | 0.0192 | 0.0192 0.008 0.020
13.0 | 0.013 0.414 79528 | 0.0400 | 0.0188 | 0.0188 | 0.0188 0.009 0.023
14.0 | 0.014 0.446 85645 | 0.0400 | 0.0185 | 0.0185 | 0.0185 0.010 0.027
Potrubi
DN150
Q Q V1s0 Reiso Reiso A As Aiso ht1s0 hmiso
[I/s] _[m?s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.028 4078 0.0400 | 0.0396 | 0.0396 | 0.0396 0.000 0.001
1.0 0.001 0.057 8157 0.0400 | 0.0333 | 0.0333 | 0.0333 0.000 0.003
1.5 0.002 0.085 12235 | 0.0400 | 0.0301 | 0.0301 | 0.0301 0.000 0.005
2.0 0.002 0.113 16313 | 0.0400 | 0.0280 | 0.0280 | 0.0280 0.000 0.008
2.5 0.003 0.141 20392 | 0.0400 | 0.0265 | 0.0265 | 0.0265 0.000 0.011
3.0 0.003 0.170 24470 | 0.0400 | 0.0253 | 0.0253 | 0.0253 0.000 0.014
3.5 0.004 0.198 28548 | 0.0400 | 0.0243 | 0.0243 | 0.0243 0.001 0.018
4.0 0.004 0.226 32627 | 0.0400 | 0.0235 | 0.0235 | 0.0235 0.001 0.022
4.5 0.005 0.255 36705 | 0.0400 | 0.0229 | 0.0229 | 0.0229 0.001 0.026
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Q Q V150 Reiso Re1so A2 As Aiso ht1so hmz1so
[I/s] [m3/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
5.0 0.005 0.283 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 0.001 0.030
5.5 0.006 0.311 44862 | 0.0400 | 0.0217 | 0.0217 | 0.0217 0.001 0.035
6.0 0.006 0.340 48940 | 0.0400 | 0.0213 | 0.0213 | 0.0213 0.001 0.040
6.5 0.007 0.368 53019 | 0.0400 | 0.0209 | 0.0209 | 0.0209 0.002 0.045
7.0 0.007 0.396 57097 | 0.0400 | 0.0205 | 0.0205 | 0.0205 0.002 0.051
7.5 0.008 0.424 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 0.002 0.057
8.0 0.008 0.453 65254 | 0.0400 | 0.0198 | 0.0198 | 0.0198 0.002 0.063
8.5 0.009 0.481 69332 | 0.0400 | 0.0195 | 0.0195 | 0.0195 0.003 0.069
9.0 0.009 0.509 73410 | 0.0400 | 0.0192 | 0.0192 | 0.0192 0.003 0.075
9.5 0.010 0.538 77489 | 0.0400 | 0.0190 | 0.0190 | 0.0190 0.003 0.082
10.0 | 0.010 0.566 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 0.003 0.089
11.0 | 0.011 0.622 89724 | 0.0400 | 0.0183 | 0.0183 | 0.0183 0.004 0.103
12.0 | 0.012 0.679 97880 | 0.0400 | 0.0179 | 0.0179 | 0.0179 0.005 0.118
13.0 | 0.013 0.736 106037 | 0.0400 | 0.0247 | 0.0250 | 0.0250 0.008 0.134
14.0 | 0.014 0.792 114194 | 0.0400 | 0.0246 | 0.0249 | 0.0249 0.009 0.151

Potrubi DN50

Q Q Vso Reso Reso A A3 Aso htso hmso
sl tmysl [m/sl M B H @ m [m]

0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.201 10866 | 0.0400 | 0.0310 | 0.0310 | 0.0310 0.001 0.005
1.0 0.001 0.402 21732 | 0.0400 | 0.0261 | 0.0261 | 0.0261 0.002 0.020
1.5 0.002 0.603 32598 | 0.0400 | 0.0235 | 0.0235 | 0.0235 0.004 0.045
2.0 0.002 0.803 43464 | 0.0400 | 0.0219 | 0.0219 | 0.0219 0.006 0.079
2.5 0.003 1.004 54330 | 0.0400 | 0.0207 | 0.0207 | 0.0207 0.009 0.124
3.0 0.003 1.205 65196 | 0.0400 | 0.0198 | 0.0198 | 0.0198 0.012 0.179
3.5 0.004 1.406 76062 | 0.0400 | 0.0191 | 0.0191 | 0.0191 0.016 0.243
4.0 0.004 1.607 86928 | 0.0400 | 0.0184 | 0.0184 | 0.0184 0.020 0.318
4.5 0.005 1.808 97794 | 0.0400 | 0.0179 | 0.0179 | 0.0179 0.025 0.402
5.0 0.005 2.008 108659 | 0.0400 | 0.0317 | 0.0318 | 0.0318 0.055 0.496
5.5 0.006 2.209 119525 | 0.0400 | 0.0316 | 0.0317 | 0.0317 0.066 0.600
6.0 0.006 2.410 130391 | 0.0400 | 0.0316 | 0.0317 | 0.0317 0.079 0.715
6.5 0.007 2.611 141257 | 0.0400 | 0.0315 | 0.0316 | 0.0316 0.092 0.839
7.0 0.007 2.812 152123 | 0.0400 | 0.0315 | 0.0316 | 0.0316 0.107 0.973
7.5 0.008 3.013 162989 | 0.0400 | 0.0315 | 0.0315 | 0.0315 0.123 1.117
8.0 0.008 3.214 173855 | 0.0400 | 0.0314 | 0.0315 | 0.0315 0.140 1.270
8.5 0.009 3.414 184721 | 0.0400 | 0.0314 | 0.0315 | 0.0315 0.157 1.434
9.0 0.009 3.615 195587 | 0.0400 | 0.0314 | 0.0314 | 0.0314 0.176 1.608
9.5 0.010 3.816 206453 | 0.0400 | 0.0314 | 0.0314 | 0.0314 0.196 1.791
10.0 | 0.010 4.017 217319 | 0.0400 | 0.0313 | 0.0314 | 0.0314 0.217 1.985
11.0 | 0.011 4.419 239051 | 0.0400 | 0.0313 | 0.0313 | 0.0313 0.263 2.402
12.0 | 0.012 4.820 260783 | 0.0400 | 0.0313 | 0.0313 | 0.0313 0.312 2.858
13.0 | 0.013 5.222 282515 | 0.0400 | 0.0313 | 0.0313 | 0.0313 0.366 3.355
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Q Q Vso Reso Reso A As Aso htso hmso
[I/s] [m3/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
14.0 | 0014 | 5.624 | 304247 | 0.0400 | 0.0312 | 0.0313 | 0.0313 | 0.424 | 3.800
Potrubi DN40

Q Q Vao Reso Reso A2 As Aao htao hmao
[I/s] [m?s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 | 0.001 | 0363 | 14600 | 0.040 | 0.029 | 0.029 | 0.029 | 0.003 | 0.003
1.0 | 0001 | 0725 | 29201 | 0.040 | 0.024 | 0.024 | 0.024 | 0.010 | 0.011
15 | 0.002 | 1.088 | 43801 | 0.040 | 0.022 | 0022 | 0022 | 0020 | 0.024
2.0 | 0.002 | 1.450 | 58401 | 0.040 | 0.020 | 0.020 | 0.020 | 0.033 | 0.043
2.5 | 0.003 | 1.813 | 73002 | 0.040 | 0.019 | 0.019 | 0.019 | 0.049 | 0.067
3.0 | 0.003 | 2.176 | 87602 | 0.040 | 0.018 | 0.018 | 0.018 | 0.067 | 0.097
3.5 | 0.004 | 2.538 | 102202 | 0.040 | 0.035 | 0.035 | 0.035 | 0.172 | 0.131
40 | 0.004 | 2.901 | 116802 | 0.040 | 0.035 | 0.035 | 0.035 | 0225 | 0.172
45 | 0.005 | 3.264 | 131403 | 0.040 | 0.034 | 0.035 | 0.035 | 0.284 | 0.217
5.0 | 0.005 | 3.626 | 146003 | 0.040 | 0.034 | 0.034 | 0.034 | 0350 | 0.268
5.5 | 0.006 | 3.989 | 160603 | 0.040 | 0.034 | 0.034 | 0.034 | 0.422 | 0.324
6.0 | 0.006 | 4.351 | 175204 | 0.040 | 0.034 | 0.034 | 0.034 | 0502 | 0.386
6.5 | 0.007 | 4.714 | 189804 | 0.040 | 0.034 | 0.034 | 0.034 | 0.589 | 0.453
7.0 | 0.007 | 5077 | 204404 | 0.040 | 0.034 | 0.034 | 0.034 | 0.682 | 0.525
7.5 | 0.008 | 5439 | 219005 | 0.040 | 0.034 | 0.034 | 0.034 | 0.783 | 0.603
8.0 | 0.008 | 5.802 | 233605 | 0.040 | 0.034 | 0.034 | 0.034 | 0.890 | 0.686
85 | 0.009 | 6.165 | 248205 | 0.040 | 0.034 | 0.034 | 0.034 | 1.004 | 0.775
9.0 | 0.009 | 6.527 | 262806 | 0.040 | 0.034 | 0.034 | 0.034 | 1.125 | 0.869
9.5 | 0.010 | 6.890 | 277406 | 0.040 | 0.034 | 0.034 | 0.034 | 1.253 | 0.968
100 | 0.010 | 7.252 | 292006 | 0.040 | 0.034 | 0.034 | 0.034 | 1388 | 1.072
11.0 | 0011 | 7.978 | 321207 | 0.040 | 0.034 | 0.034 | 0.034 | 1.678 | 1.298
120 | 0012 | 8703 | 350407 | 0.040 | 0.034 | 0.034 | 0.034 | 1996 | 1544
13.0 | 0.013 | 9.428 | 379608 | 0.040 | 0.034 | 0.034 | 0.034 | 2342 | 1.812
14.0 | 0014 | 10.153 | 408809 | 0.040 | 0.034 | 0.034 | 0034 | 2.715 | 2.102
Potrubi

DN100

Q Q Va0 Va0

[I/s] _[m%s]  [m/s] [m]

0 0 0 0

0.5 | 0.001 | 0.064 | 0.000

1.0 | 0001 | 0127 | 0.000

15 | 0.002 | 0191 | 0.001

2.0 | 0.002 | 0.255 | 0.001

2.5 | 0.003 | 0318 | 0.002

3.0 | 0.003 | 0382 | 0.003

3.5 | 0.004 | 0446 | 0.003

-43 -




Q Q Va0 Va0
[I/s] [m%*s]  [m/s] [m]
40 | 0.004 | 0.509 | 0.004
45 | 0.005 | 0.573 | 0.006
5.0 | 0.005 | 0.637 | 0.007
5.5 | 0.006 | 0.700 | 0.008
6.0 | 0.006 | 0.764 | 0.010
6.5 | 0.007 | 0.828 | 0.012
7.0 | 0.007 | 0.891 | 0.014
7.5 | 0.008 | 0.955 | 0.016
8.0 | 0.008 | 1.019 | 0.018
85 | 0.009 | 1.082 | 0.020
9.0 | 0.009 | 1.146 | 0.023
9.5 | 0.010 | 1.210 | 0.025
10.0 | 0.010 | 1.273 | 0.028
11.0 | 0.011 | 1.401 | 0.034
12.0 | 0.012 | 1.528 | 0.040
13.0 | 0.013 | 1.655 | 0.047
14.0 | 0.014 | 1.783 | 0.055
Vysledna tabulka
Q Q She Shm Nimax Armin
[I/s]  [m>/s] [m] [m] [m] [m]
0 0 0 0 1.818 | 1.028
0.5 | 0.001 | 0.004 | 0.009 | 1.830 | 1.040
1.0 | 0.001 | 0.012 | 0.034 | 1.863 | 1.073
1.5 | 0.002 | 0.024 | 0.075 | 1.917 | 1.127
2.0 | 0002 | 0.040 | 0.132 | 1.989 | 1.199
2.5 | 0003 | 0.059 | 0.204 | 2.081 | 1.291
3.0 | 0003 | 0.081 | 0293 | 2.191 | 1.401
35 | 0.004 | 0.190 | 0397 | 2.405 | 1.615
40 | 0.004 | 0.247 | 0517 | 2.582 | 1.792
45 | 0.005 | 0.311 | 0.653 | 2.782 | 1.992
50 | 0.005 | 0.407 | 0.805 | 3.030 | 2.240
55 | 0.006 | 0.492 | 0973 | 3.283 | 2.493
6.0 | 0.006 | 0.585 | 1.156 | 3.559 | 2.769
6.5 | 0.007 | 0.686 | 1.355 | 3.858 | 3.068
7.0 | 0.007 | 0.794 | 1570 | 4.182 | 3.392
7.5 | 0.008 | 0.911 | 1.800 | 4.529 | 3.739
8.0 | 0.008 | 1.036 | 2.046 | 4.900 | 4.110
85 | 0.009 | 1.168 | 2.308 | 5.294 | 4.504
9.0 | 0.009 | 1.309 | 2.586 | 5.713 | 4.923

-44 -




Q Q >hy Shm hmax Nimin
[I/s]  [m?/s] [m] [m] [m] [m]
9.5 | 0.010 | 1.458 | 2.879 | 6.155 | 5.365
10.0 | 0.010 | 1.615 | 3.188 | 6.620 | 5.830
11.0 | 0.011 | 1.952 | 3.853 | 7.623 | 6.833
12.0 | 0.012 | 2.321 | 4581 | 8.720 | 7.930
13.0 | 0.013 | 2.725 | 5372 | 9.914 | 9.124
14.0 | 0.014 | 3.158 | 6.225 |11.201 | 10.411
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Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutokt v pripojovacim bodé:

R3 - Velké pratoky (0-60) I/s

Cerpadlo - M1

Délky LDNZOO

11.910| m

Lon1so

1.901 | m

Singularity

DN40

DN50 DN100

DN150 | DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

NoZové Soupatko

0.060

Rozsifeni z DN 150 na DN 200

0.218

T kus zména smeéru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pradtokomér DN 150

0.100

NoZové Soupatko

0.06

Rozsifeni z DN 150 na DN 200

0.218

Koleno 90°

0.340

T kus zména sméru 90°

1.040

NoZové Soupatko

0.040

2

0.000

0.000 0.340

1.323 | 2.896
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Potrubi DN200

Q Q V200 Reaoo M A As A200 ht200 hm200
[I/s] _[m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
2.5 0.003 0.080 15294 0.0400 0.0285 0.0285 0.0285 0.001 0.001
5.0 0.005 0.159 30588 0.0400 0.0239 0.0239 0.0239 0.002 0.004
7.5 0.008 0.239 45881 0.0400 0.0216 0.0216 0.0216 0.004 0.008
10.0 0.010 0.318 61175 0.0400 0.0201 0.0201 0.0201 0.006 0.015
12.5 0.013 0.398 76469 0.0400 0.0190 0.0190 0.0190 0.009 0.023
15.0 0.015 0.477 91763 0.0400 0.0182 0.0182 0.0182 0.013 0.034
17.5 0.018 0.557 | 107057 | 0.0400 0.0232 0.0236 0.0236 0.022 0.046
20.0 0.020 0.637 | 122351 | 0.0400 0.0230 0.0234 0.0234 0.029 0.060
22.5 0.023 0.716 | 137644 | 0.0400 0.0229 0.0233 0.0232 0.036 0.076
25.0 0.025 0.796 | 152938 | 0.0400 0.0228 0.0231 0.0231 0.044 0.093
27.5 0.028 0.875 | 168232 | 0.0400 0.0227 0.0230 0.0230 0.053 0.113
30.0 0.030 0.955 | 183526 | 0.0400 0.0226 0.0229 0.0229 0.063 0.135
32.5 0.033 1.035 | 198820 | 0.0400 0.0226 0.0228 0.0228 0.074 0.158
35.0 0.035 1.114 | 214113 | 0.0400 0.0225 0.0227 0.0227 0.086 0.183
37.5 0.038 1.194 | 229407 | 0.0400 0.0224 0.0227 0.0227 0.098 0.210
40.0 0.040 1.273 | 244701 | 0.0400 0.0224 0.0226 0.0226 0.111 0.239
42.5 0.043 1.353 | 259995 | 0.0400 0.0224 0.0226 0.0226 0.125 0.270
45.0 0.045 1.432 | 275289 | 0.0400 0.0223 0.0225 0.0225 0.140 0.303
47.5 0.048 1.512 | 290583 | 0.0400 0.0223 0.0225 0.0225 0.156 0.337
50.0 0.050 1.592 | 305876 | 0.0400 0.0223 0.0225 0.0224 0.173 0.374
52.5 0.053 1.671 | 321170 | 0.0400 0.0222 0.0224 0.0224 0.190 0.412
55.0 0.055 1.751 | 336464 | 0.0400 0.0222 0.0224 0.0224 0.208 0.452
57.5 0.058 1.830 | 351758 | 0.0400 0.0222 0.0224 0.0224 0.227 0.494
60.0 0.060 1.910 | 367052 | 0.0400 0.0222 0.0223 0.0223 0.247 0.538
Potrubi DN150
Q Q V1s0 Reiso M A As Aiso htiso hmiso
[I/s] _[m%s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
2.5 0.003 0.141 20392 0.0400 0.0265 0.0265 0.0265 0.000 0.011
5.0 0.005 0.283 40784 0.0400 0.0223 0.0223 0.0223 0.001 0.031
7.5 0.008 0.424 61175 0.0400 0.0201 0.0201 0.0201 0.002 0.057
10.0 0.010 0.566 81567 0.0400 0.0187 0.0187 0.0187 0.004 0.090
12.5 0.013 0.707 | 101959 | 0.0400 0.0248 0.0251 0.0251 0.008 0.128
15.0 0.015 0.849 | 122351 | 0.0400 0.0245 0.0248 0.0248 0.012 0.170
17.5 0.018 0.990 | 142742 | 0.0400 0.0244 0.0246 0.0246 0.016 0.218
20.0 0.020 1.132 | 163134 | 0.0400 0.0243 0.0245 0.0245 0.020 0.270
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Q Q V150 Re1so A A2 A3 Aiso htso hm1so
[I/s] [m?/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
22.5 0.023 1.273 | 183526 | 0.0400 0.0242 0.0244 0.0244 0.026 0.327
25.0 0.025 1.415 | 203918 | 0.0400 0.0241 0.0243 0.0243 0.031 0.388
27.5 0.028 1.556 | 224309 | 0.0400 0.0240 0.0242 0.0242 0.038 0.454
30.0 0.030 1.698 | 244701 | 0.0400 0.0240 0.0242 0.0242 0.045 0.524
32.5 0.033 1.839 | 265093 | 0.0400 0.0240 0.0241 0.0241 0.053 0.597
35.0 0.035 1.981 | 285485 | 0.0400 0.0239 0.0241 0.0241 0.061 0.675
37.5 0.038 2.122 | 305876 | 0.0400 0.0239 0.0240 0.0240 0.070 0.757
40.0 0.040 2.264 | 326268 | 0.0400 0.0239 0.0240 0.0240 0.079 0.843
42.5 0.043 2.405 | 346660 | 0.0400 0.0238 0.0239 0.0239 0.089 0.933
45.0 0.045 2.546 | 367052 | 0.0400 0.0238 0.0239 0.0239 0.100 1.026
47.5 0.048 2.688 | 387443 | 0.0400 0.0238 0.0239 0.0239 0.112 1.124
50.0 0.050 2.829 | 407835 | 0.0400 0.0238 0.0239 0.0239 0.123 1.225
52.5 0.053 2.971 | 428227 | 0.0400 0.0238 0.0238 0.0238 0.136 1.330
55.0 0.055 3.112 | 448619 | 0.0400 0.0237 0.0238 0.0238 0.149 1.439
57.5 0.058 3.254 | 469011 | 0.0400 0.0237 0.0238 0.0238 0.163 1.551
60.0 0.060 3.395 | 489402 | 0.0400 0.0237 0.0238 0.0238 0.177 1.667

Potrubi DN100

Q Q Vao hmao
[I/s] _[m%s] [m/s] [m]

0 0 0 0
2.5 0.003 0.318 0.002
5.0 0.005 0.637 0.007
7.5 0.008 0.955 0.016
10.0 0.010 1.273 0.028
12.5 0.013 1.592 0.044
15.0 0.015 1.910 0.063
17.5 0.018 2.228 0.086
20.0 0.020 2.546 0.112
22.5 0.023 2.865 0.142
25.0 0.025 3.183 0.176
27.5 0.028 3.501 0.212
30.0 0.030 3.820 0.253
32.5 0.033 4,138 0.297
35.0 0.035 4.456 0.344
37.5 0.038 4.775 0.395
40.0 0.040 5.093 0.449
42.5 0.043 5.411 0.507
45.0 0.045 5.730 0.569
47.5 0.048 6.048 0.634
50.0 0.050 6.366 0.702
52.5 0.053 6.685 0.774
55.0 0.055 7.003 0.850
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Q Q Va0 himao
[I/s] [m/s]  [m/s] [m]
57.5 | 0.058 | 7.321 | 0.929
60.0 | 0.060 | 7.639 | 1.011

Vysledna tabulka

Q Q She Shm Nimax himin
[I/s]  [m%/s] [m] [m] [m] [m]

0 0 0 0 1.818 | 1.028
2.5 | 0003 | 0.001 | 0.013 | 1.832 | 1.042
50 | 0.005 | 0.003 | 0041 | 1.862 | 1.072
7.5 | 0.008 | 0.006 | 0.081 | 1.906 | 1.116
10.0 | 0.010 | 0.010 | 0.133 | 1.961 | 1.171
12.5 | 0.013 | 0.017 | 0.195 | 2.030 | 1.240
15.0 | 0.015 | 0.024 | 0.267 | 2.109 | 1.319
17.5 | 0.018 | 0.038 | 0.350 | 2.206 | 1.416
20.0 | 0.020 | 0.049 | 0.443 | 2310 | 1.520
225 | 0.023 | 0.062 | 0.545 | 2.425 | 1.635
25.0 | 0.025 | 0.076 | 0.657 | 2.551 | 1.761
27.5 | 0.028 | 0.091 | 0.779 | 2.689 | 1.899
30.0 | 0.030 | 0.108 | 0.911 | 2.837 | 2.047
32.5 | 0.033 | 0.127 | 1.052 | 2.997 | 2.207
35.0 | 0.035 | 0.147 | 1.203 | 3.167 | 2.377
37.5| 0.038 | 0.168 | 1.362 | 3.348 | 2.558
40.0 | 0.040 | 0.191 | 1.532 | 3.540 | 2.750
425 | 0.043 | 0215 | 1.710 | 3.743 | 2.953
45.0 | 0.045 | 0.240 | 1.898 | 3.956 | 3.166
475 | 0.048 | 0.268 | 2.095 | 4.180 | 3.390
50.0 | 0.050 | 0.296 | 2.301 | 4.415 | 3.625
52.5 | 0.053 | 0.326 | 2.516 | 4.660 | 3.870
55.0 | 0.055 | 0.357 | 2.741 | 4916 | 4.126
57.5 | 0.058 | 0.390 | 2.974 | 5.182 | 4.392
60.0 | 0.060 | 0.424 | 3.217 | 5.459 | 4.669
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h[m]

Q-h charakteristika potrubi a ¢erpadel "CM1-R3" - (0 - 60) I/s

—8—hmax  —@—hmin —0—CM1_15_Hz ¢M2_20_Hz —#—CM1_30_Hz —#—CM1_35_Hz —@=—CM1_40 Hz ——CM1_45 Hz —@—CM1_50_Hz
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|
| m
0 10 20 30 40 50 60 70 80

Qll/s]



Smér cerpaného mnozstvi a pouzita cerpadla

Cerpadlo

cm1

cm1

¢m1+Em2

Pfipojovaci bod

(0-14) I/s

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mé&rny Zlab 71

Mé&rny Zlab 72

Vypocty:

Rozsah prutoki v piripojovacim bodé:
R3 - Velké priitoky (0-100) I/s

Cerpadlo - CM1+CM2

CM1

Singularity DN100 DN150 DN200
Koleno 90° 0.340

Rozsiteni z DN 100 na DN 150 0.563

Koleno 90° 0.340

Nozové Soupatko 0.060
Rozsiteni z DN 150 na DN 200 0.218
T kus zména sméru 90° 1.040
T kus (M1+M2) smér od M1 0.430
> 0.340 | 0.963 | 1.688
CM2

Singularity DN100 DN150 DN200
Koleno 90° 0.340

Rozsiteni z DN 100 na DN 150 0.563

Koleno 90° 0.340

Nozové Soupatko 0.060
Rozsiteni z DN 150 na DN 200 0.218
T kus (M1+M2) smér od M2 0.460
> 0.340 | 0.963 | 0.678
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CM1+CM2

Singularity DN100 DN150 DN200
Zuzeni z DN 200 na DN 150 0.200
Indukéni pritokomér DN 150 0.100
Nozové Soupatko 0.06
Rozsifeni z DN 150 na DN 200 0.218
Koleno 90° 0.340
T kus zména sméru 90° 1.040
Nozové Soupatko 0.040
> 0 0.360 | 1.638
- - DELKY
DELKY CM1 DELKY CM2 CM1+CM2
Lbn2oo 0.244 m Lbn2oo m Lonxaoo  11.31 m
LDN150 0.699 m LDN150 0.699 m LDN150 1.202 m
Potrubi DN200
CM1
Q Q V200 Rezoo Al A2 A3 A200 hioo him200
Vs] [m¥s] [ws] (1 [ [] [] [ [m] _ [m]
0 0 0 0 0 0 0 0 0 0
2.5 1 0.003 | 0.080 | 15294 | 0.040 | 0.028 | 0.028 | 0.028 | 0.000 0.001
5.0 | 0.005 | 0.159 | 30588 | 0.040 | 0.024 | 0.024 | 0.024 | 0.000 0.002
7.5 | 0.008 | 0.239 | 45881 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 0.005
10.0 | 0.010 | 0.318 | 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.000 0.009
12.5| 0.013 | 0.398 | 76469 | 0.040 | 0.019 | 0.019 | 0.019 | 0.000 0.014
15.0| 0.015 | 0477 | 91763 | 0.040 | 0.018 | 0.018 | 0.018 | 0.000 0.020
17.5] 0.018 | 0.557 | 107057 | 0.040 | 0.023 | 0.024 | 0.024 | 0.000 0.027
20.0 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.035
22.51 0.023 | 0.716 | 137644 | 0.040 | 0.023 | 0.023 ] 0.023 | 0.001 0.044
25.0 ] 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.054
27.51 0.028 | 0.875 | 168232 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.066
30.0 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.078
32.5] 0.033 | 1.035 | 198820 | 0.040 | 0.023 | 0.023 | 0.023 | 0.002 0.092
35.0| 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.107
37.51 0.038 | 1.194 | 229407 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.123
40.0 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.139
42.5] 0.043 | 1.353 | 259995 | 0.040 | 0.022 | 0.023 | 0.023 | 0.003 0.157
45.0 | 0.045 | 1.432 | 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.003 0.176
47.51 0.048 | 1.512 | 290583 | 0.040 | 0.022 | 0.022 | 0.022 | 0.003 0.197
50.0 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.004 0.218
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CM2

Q Q V200 Rezoo Al A2 A3 A200 hooo  hmaoo
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
2.5 | 0.003 | 0.080 15294 0.040 | 0.028 | 0.028 | 0.028 | 0.000 | 0.000
5.0 | 0.005 | 0.159 | 30588 0.040 | 0.024 | 0.024 | 0.024 | 0.000 | 0.001
7.5 | 0.008 | 0.239 | 45881 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.002
10.0 | 0.010 | 0.318 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.000 | 0.004
12.5 | 0.013 | 0.398 76469 0.040 | 0.019 | 0.019 | 0.019 | 0.000 | 0.005
15.0 | 0.015 | 0.477 91763 0.040 | 0.018 | 0.018 | 0.018 | 0.000 | 0.008
17.5 | 0.018 | 0.557 | 107057 | 0.040 | 0.023 | 0.024 | 0.024 | 0.000 | 0.011
20.0 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.014
22.51 0.023 | 0.716 | 137644 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.018
25.0 | 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.022
27.5 1 0.028 | 0.875 | 168232 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.026
30.0 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.032
32.5| 0.033 | 1.035 | 198820 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.037
35.0 | 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.043
37.5| 0.038 | 1.194 | 229407 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.049
40.0 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.056
42.5 ] 0.043 | 1.353 | 259995 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.063
45.0 | 0.045 | 1.432 | 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.071
47.5 ] 0.048 | 1.512 | 290583 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.079
50.0 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.088
CM1+CM2
Q Q V200 Reooo At A A3 200 hooo  hmaoo
Ws] [ms] [ms] [ [ [ [ [ [m [m]
0 0 0 0 0 0 0 0 0 0
5 0.005 | 0.159 30588 0.040 | 0.024 | 0.024 | 0.024 | 0.002 | 0.002
10 | 0.010 | 0.318 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.006 | 0.008
15 | 0.015 | 0.477 91763 0.040 | 0.018 | 0.018 | 0.018 | 0.012 | 0.019
20 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.027 | 0.034
25 | 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.042 | 0.053
30 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.060 | 0.076
35 | 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.081 | 0.104
40 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.106 | 0.135
45 | 0.045 | 1.432 | 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.133 | 0.171
50 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.164 | 0.211
55 | 0.055 | 1.751 | 336464 | 0.040 | 0.022 | 0.022 | 0.022 | 0.198 | 0.256
60 | 0.060 | 1.910 | 367052 | 0.040 | 0.022 | 0.022 | 0.022 | 0.235 | 0.304
65 | 0.065 | 2.069 | 397639 | 0.040 | 0.022 | 0.022 | 0.022 | 0.275 | 0.357
70 | 0.070 | 2.228 | 428227 | 0.040 | 0.022 | 0.022 | 0.022 | 0.318 | 0.414
75 | 0.075 | 2.387 | 458815 | 0.040 | 0.022 | 0.022 | 0.022 | 0.365 | 0.476




Q Q V200 Reooo At A A3 A200 hooo  hmaoo
[/s] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
80 | 0.080 | 2.546 | 489402 | 0.040 | 0.022 | 0.022 | 0.022 | 0.415 | 0.541
85 | 0.085 | 2.706 | 519990 | 0.040 | 0.022 | 0.022 | 0.022 | 0.468 | 0.611
90 | 0.090 | 2.865 | 550578 | 0.040 | 0.022 | 0.022 | 0.022 | 0.524 | 0.685
95 | 0.095 | 3.024 | 581165 | 0.040 | 0.022 | 0.022 | 0.022 | 0.583 | 0.763
100 | 0.100 | 3.183 | 611753 | 0.040 | 0.022 | 0.022 | 0.022 | 0.645 | 0.846
Potrubi DN150

CM1

Q Q V150 Reiso At Ao A3 Ats0 hiis0 hmiso
[/s] [m’s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

2.5 ] 0.003 | 0.141 | 20392 | 0.040 | 0.026 | 0.026 | 0.026 | 0.000 0.010
5.0 | 0.005 | 0.283 | 40784 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 0.029
7.5 | 0.008 | 0.424 | 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.001 0.054
10.0 | 0.010 | 0.566 | 81567 | 0.040 | 0.019 | 0.019 ] 0.019 | 0.001 0.084
12.5| 0.013 | 0.707 | 101959 | 0.040 | 0.025 | 0.025 | 0.025 | 0.003 0.118
15.0 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.004 0.157
17.5| 0.018 | 0.990 | 142742 | 0.040 | 0.024 | 0.025 | 0.025 | 0.006 0.200
20.0 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.007 0.247
2251 0.023 | 1.273 | 183526 | 0.040 | 0.024 | 0.024 | 0.024 | 0.009 0.297
25.0| 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.012 0.352
27.5] 0.028 | 1.556 | 224309 | 0.040 | 0.024 | 0.024 | 0.024 | 0.014 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.017 0.471
32.5( 0.033 | 1.839 | 265093 | 0.040 | 0.024 | 0.024 | 0.024 | 0.019 0.535
35.0 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.022 0.603
37.5| 0.038 | 2.122 | 305876 | 0.040 | 0.024 | 0.024 | 0.024 | 0.026 0.674
40.0 | 0.040 | 2264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.029 | 0.749
42.5] 0.043 | 2.405 | 346660 | 0.040 | 0.024 | 0.024 | 0.024 | 0.033 | 0.826
45.0 | 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.037 | 0.907
475 ] 0.048 | 2.688 | 387443 | 0.040 | 0.024 | 0.024 | 0.024 | 0.041 0.991
50.0 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024 | 0.045 | 1.078
CM2

Q Q V150 Reiso A1 A A3 A1s50 haso  hmiso
W] [m%s] [msl [ [ [ [ [ [m] _[m]
0 0 0 0 0 0 0 0 0 0
2.5 | 0.003 | 0.141 20392 0.040 | 0.026 | 0.026 | 0.026 | 0.000 | 0.010
5.0 | 0.005 | 0.283 40784 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.029
7.5 | 0.008 | 0.424 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.001 | 0.054
10.0 | 0.010 | 0.566 81567 0.040 | 0.019 | 0.019 | 0.019 | 0.001 | 0.084
12.5] 0.013 | 0.707 | 101959 | 0.040 | 0.025 | 0.025 | 0.025 | 0.003 | 0.118
150 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.004 | 0.157
17.5 | 0.018 | 0.990 | 142742 | 0.040 | 0.024 | 0.025 | 0.025 | 0.006 | 0.200




Q Q V150 Reiso A1 A A3 A1s50 haso  hmiso
[Vs] [mYs] [m/s] [-] [-] [-] [-] [-] [m] [m]
20.0 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.007 | 0.247
22,51 0.023 | 1.273 | 183526 | 0.040 | 0.024 | 0.024 | 0.024 | 0.009 | 0.297
25.0 | 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.012 | 0.352
27.5| 0.028 | 1.556 | 224309 | 0.040 | 0.024 | 0.024 | 0.024 | 0.014 | 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.017 | 0.471
32.5| 0.033 | 1.839 | 265093 | 0.040 | 0.024 | 0.024 | 0.024 | 0.019 | 0.535
35.0 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.022 | 0.603
37.5| 0.038 | 2.122 | 305876 | 0.040 | 0.024 | 0.024 | 0.024 | 0.026 | 0.674
40.0 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.029 | 0.749
42.5 ] 0.043 | 2.405 | 346660 | 0.040 | 0.024 | 0.024 | 0.024 | 0.033 | 0.826
45.0 | 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.037 | 0.907
47.5 ] 0.048 | 2.688 | 387443 | 0.040 | 0.024 | 0.024 | 0.024 | 0.041 | 0.991
50.0 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024 | 0.045 | 1.078
CM1+CM2

Q Q Vis0 Reiso Al A2 A3 A1s0 hiso hmiso
Ws] [ms] [ms] [ [ [ [ [ [m [m]
0 0 0 0 0 0 0 0 0 0

5 0.005 | 0.283 40784 0.040 | 0.022 | 0.022 | 0.022 | 0.001 | 0.001
10 | 0.010 | 0.566 81567 0.040 | 0.019 | 0.019 | 0.019 | 0.002 | 0.006
15 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.007 | 0.013
20 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.013 | 0.024
25 | 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.020 | 0.037
30 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.028 | 0.053
35 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.039 | 0.072
40 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.050 | 0.094
45 | 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.063 | 0.119
50 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024 | 0.078 | 0.147
55 | 0.055 | 3.112 | 448619 | 0.040 | 0.024 | 0.024 | 0.024 | 0.094 | 0.178
60 | 0.060 | 3.395 | 489402 | 0.040 | 0.024 | 0.024 | 0.024 | 0.112 | 0.212
65 | 0.065 | 3.678 | 530186 | 0.040 | 0.024 | 0.024 | 0.024 | 0.131 | 0.248
70 | 0.070 | 3.961 | 570969 | 0.040 | 0.024 | 0.024 | 0.024 | 0.152 | 0.288
75 | 0.075 | 4244 | 611753 | 0.040 | 0.024 | 0.024 | 0.024 | 0.175 | 0.331
80 | 0.080 | 4.527 | 652536 | 0.040 | 0.024 | 0.024 | 0.024 | 0.198 | 0.376
85 | 0.085 | 4.810 | 693320 | 0.040 | 0.024 | 0.024 | 0.024 | 0.224 | 0.425
90 | 0.090 | 5.093 | 734103 | 0.040 | 0.024 | 0.024 | 0.024 | 0.251 | 0.476
95 | 0.095 | 5.376 | 774887 | 0.040 | 0.024 | 0.024 | 0.024 | 0.279 | 0.530
100 | 0.100 | 5.659 | 815670 | 0.040 | 0.024 | 0.024 | 0.024 | 0.309 | 0.588
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Potrubi DN100

CM1 CM2

Q Q V4o hmioo Q Q Va0 hmioo
[Vs] [mYs] [m/s]  [m] [Vs] [m%s] [m/s] [m]

0 0 0 0 0 0 0 0
2.5 | 0.003 | 0.318 | 0.002 2.5 10.00310.318 |0.0018
5.0 | 0.005 | 0.637 | 0.007 5.0 10.005]0.637 | 0.007
7.5 | 0.008 | 0.955| 0.016 7.5 10.008 | 0.955]0.0158
10.0 | 0.010 | 1.273 | 0.028 10.0 | 0.010 | 1.273 ] 0.0281
12.5] 0.013 | 1.592 | 0.044 12.5 10.013 | 1.592 10.0439
15.0] 0.015 | 1.910 | 0.063 15.0 | 0.015]1.910 ]0.0632
17.5] 0.018 | 2.228 | 0.086 17.5 10.018 | 2.228 | 0.086
20.0 | 0.020 | 2.546 | 0.112 20.0 ] 0.020 | 2.546 |10.1124
22.5] 0.023 | 2.865 | 0.142 22.5 10.023 | 2.865 |0.1422
25.0] 0.025 | 3.183 | 0.176 25.0 ] 0.025 ] 3.183 |0.1756
27.5] 0.028 | 3.501 | 0.212 27.5 10.028 | 3.501 [0.2125
30.0 | 0.030 | 3.820 | 0.253 30.0 |0.030 | 3.820 | 0.2528
32.51 0.033 | 4.138 | 0.297 32.5 10.033 | 4.138 |0.2967
35.0 0.035 | 4.456 | 0.344 35.0 | 0.035 | 4.456 [0.3441
37.5] 0.038 | 4.775 | 0.395 37.5 10.038 | 4.775 | 0.3951
40.0 | 0.040 | 5.093 | 0.449 40.0 | 0.040 | 5.093 |0.4495
42.5] 0.043 | 5.411 | 0.507 42.5 10.043 [5.411]0.5074
45.0] 0.045 | 5730 | 0.569 45.0 10.045]5.730 | 0.5689
47.5] 0.048 | 6.048 | 0.634 47.5 10.048 | 6.048 1 0.6339
50.0 | 0.050 | 6.366 | 0.702 50.0 |0.050 | 6.366 | 0.7023
Vysledna tabulka

Q Q 2h Yhy  hmax  hmin

[Vs] [mYs] [m] [m] [m] [m]

0 0 0 0 1.818 | 1.028

5 0.005 | 0.003 | 0.016 | 1.837 | 1.047

10 | 0.010 | 0.009 | 0.053 | 1.879 | 1.089

15 | 0.015 | 0.020 | 0.107 | 1.945 | 1.155

20 | 0.020 | 0.042 | 0.178 | 2.038 | 1.248

25 ] 0.025 | 0.065 | 0.265 | 2.149 | 1.359

30 | 0.030 | 0.093 | 0.369 | 2.280 | 1.490

35 | 0.035 | 0.126 | 0.488 | 2.432 | 1.642

40 | 0.040 | 0.164 | 0.623 | 2.605 | 1.815

45 | 0.045 | 0.207 | 0.774 | 2.799 | 2.009

50 | 0.050 | 0.254 | 0.940 | 3.012 | 2.222

55 | 0.055 | 0.307 | 1.121 | 3.246 | 2.456

60 | 0.060 | 0.365 | 1.318 | 3.501 | 2.711

65 | 0.065 | 0.427 | 1.530 | 3.775 | 2.985

70 | 0.070 | 0.495 | 1.756 | 4.069 | 3.279

75 | 0.075 | 0.567 | 1.998 | 4.383 | 3.593
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Q Q th th himax himin
[Us] [m¥s] [m] [m] [m]  [m]

80 | 0.080 | 0.645 | 2.255 | 4.718 | 3.928
85 | 0.085 | 0.727 | 2.527 | 5.072 | 4.282
90 | 0.090 | 0.814 | 2.814 | 5.446 | 4.656
95 | 0.095 | 0.906 | 3.115 | 5.840 | 5.050
100 | 0.100 | 1.004 | 3.431 | 6.253 | 5.463
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h[m]

14

12

10

—8— hmax

—0— hmin

20

Q-h charakteristika potrubi a ¢erpadel "CM1+CM2-R3" - (0 - 100) I/s

—0—CM1_EM2_15_Hz

40

¢M1_CM2_20_ Hz —@—CM1_CM2_30_Hz

60

e

—0—CM1_CM2_35_Hz

o

80
Qll/s]

—0—CM1_CM2_40_Hz

100

—0—CM1_CM2_45_Hz

120

—0—(M1_CM2_50_Hz

140

160



Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

cMm1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) /s

(0-100) U/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutoki v pripojovacim bodé:

R4 - Malé prutoky (0-14)
I/s

Cerpadlo - CM1

Délky: LDN200

10.886 | m

Loniso

1.676 |m

LDNSO

0.474 | m

Lpna4o

0.634 | m

G

Singularity

DN40 |DN50 |DN100

DN150 | DN200

Koleno 90°

0.340

Rozs$iteni z DN 100 na DN
150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsifeni z DN 150 na DN
200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pritokomér DN 150

0.100

Vtok do Bypassu DN 50

0.500

Koleno 90°

0.340

Zuzeni z DN 50 na DN 40

0.200

Induk¢ni priutokomér DN 40

0.100

Kulovy ventil DN 40

0.100

Rozsireni z DN 40 na DN50

0.234

Koleno 90°

0.340

Vytok z Bypassu DN 50

1.000

Koleno 90°

0.34

Koleno 90°

0.34

Nozové Soupatko

0.040

2

0.400

2414 | 0.340

1.263 | 1.978
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Potrubi

DN200
Q Q V200 Rezoo Al A2 A3 A200 heoo hm200
[Vs] [m¥s]  [mVs] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.016 3059 0.0400 | 0.0425 0.0425 0.0425 0.000 0.000
1.0 0.001 0.032 6118 0.0400 | 0.0358 | 0.0358 | 0.0358 0.000 0.000
1.5 0.002 0.048 9176 0.0400 | 0.0323 0.0323 0.0323 0.000 0.000
2.0 0.002 0.064 12235 0.0400 | 0.0301 0.0301 0.0301 0.000 0.000
2.5 0.003 0.080 15294 0.0400 | 0.0285 0.0285 0.0285 0.000 0.001
3.0 0.003 0.095 18353 0.0400 | 0.0272 | 0.0272 | 0.0272 0.001 0.001
35 0.004 0.111 21411 0.0400 | 0.0262 | 0.0262 | 0.0262 0.001 0.001
4.0 0.004 0.127 24470 0.0400 | 0.0253 0.0253 0.0253 0.001 0.002
4.5 0.005 0.143 27529 0.0400 | 0.0246 | 0.0246 | 0.0246 0.001 0.002
5.0 0.005 0.159 30588 0.0400 | 0.0239 | 0.0239 | 0.0239 0.002 0.003
5.5 0.006 0.175 33646 0.0400 | 0.0234 | 0.0234 | 0.0234 0.002 0.003
6.0 0.006 0.191 36705 0.0400 | 0.0229 | 0.0229 | 0.0229 0.002 0.004
6.5 0.007 0.207 39764 0.0400 | 0.0224 | 0.0224 | 0.0224 0.003 0.004
7.0 0.007 0.223 42823 0.0400 | 0.0220 | 0.0220 | 0.0220 0.003 0.005
7.5 0.008 0.239 45881 0.0400 | 0.0216 | 0.0216 | 0.0216 0.003 0.006
8.0 0.008 0.255 48940 0.0400 | 0.0213 0.0213 0.0213 0.004 0.007
8.5 0.009 0.271 51999 0.0400 | 0.0210 | 0.0210 | 0.0210 0.004 0.007
9.0 0.009 0.286 55058 0.0400 | 0.0207 | 0.0207 | 0.0207 0.005 0.008
9.5 0.010 0.302 58117 0.0400 | 0.0204 | 0.0204 | 0.0204 0.005 0.009
10.0 | 0.010 0.318 61175 0.0400 | 0.0201 0.0201 0.0201 0.006 0.010
11.0 | 0.011 0.350 67293 0.0400 | 0.0196 | 0.0196 | 0.0196 0.007 0.012
12.0 | 0.012 0.382 73410 0.0400 | 0.0192 | 0.0192 | 0.0192 0.008 0.015
13.0 | 0.013 0.414 79528 0.0400 | 0.0188 | 0.0188 | 0.0188 0.009 0.017
140 | 0.014 0.446 85645 0.0400 | 0.0185 0.0185 0.0185 0.010 0.020
Potrubi
DN150
Q Q Vis0 Reiso Al A2 A3 A1s0 hiiso hmiso
[Vs] [m’/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.028 4078 0.0400 | 0.0396 | 0.0396 | 0.0396 0.000 0.001
1.0 0.001 0.057 8157 0.0400 | 0.0333 0.0333 0.0333 0.000 0.003
1.5 0.002 0.085 12235 0.0400 | 0.0301 0.0301 0.0301 0.000 0.005
2.0 0.002 0.113 16313 0.0400 | 0.0280 | 0.0280 | 0.0280 0.000 0.008
2.5 0.003 0.141 20392 0.0400 | 0.0265 0.0265 0.0265 0.000 0.011
3.0 0.003 0.170 24470 0.0400 | 0.0253 0.0253 0.0253 0.000 0.014
3.5 0.004 0.198 28548 0.0400 | 0.0243 0.0243 0.0243 0.001 0.018
4.0 0.004 0.226 32627 0.0400 | 0.0235 0.0235 0.0235 0.001 0.022
4.5 0.005 0.255 36705 0.0400 | 0.0229 | 0.0229 | 0.0229 0.001 0.026
5.0 0.005 0.283 40784 0.0400 | 0.0223 0.0223 0.0223 0.001 0.030
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Q Q V150 Reiso At A A3 A1s50 hiiso hmiso
[Vs] [m’/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
5.5 0.006 0.311 44862 0.0400 | 0.0217 | 0.0217 | 0.0217 0.001 0.035
6.0 0.006 0.340 48940 0.0400 | 0.0213 0.0213 0.0213 0.001 0.040
6.5 0.007 0.368 53019 0.0400 | 0.0209 | 0.0209 | 0.0209 0.002 0.045
7.0 0.007 0.396 57097 0.0400 | 0.0205 0.0205 0.0205 0.002 0.051
7.5 0.008 0.424 61175 0.0400 | 0.0201 0.0201 0.0201 0.002 0.057
8.0 0.008 0.453 65254 0.0400 | 0.0198 | 0.0198 | 0.0198 0.002 0.063
8.5 0.009 0.481 69332 0.0400 | 0.0195 0.0195 0.0195 0.003 0.069
9.0 0.009 0.509 73410 0.0400 | 0.0192 | 0.0192 | 0.0192 0.003 0.075
9.5 0.010 0.538 77489 0.0400 | 0.0190 | 0.0190 | 0.0190 0.003 0.082
10.0 | 0.010 0.566 81567 0.0400 | 0.0187 | 0.0187 | 0.0187 0.003 0.089
11.0 | 0.011 0.622 89724 0.0400 | 0.0183 0.0183 0.0183 0.004 0.103
12.0 | 0.012 0.679 97880 0.0400 | 0.0179 | 0.0179 | 0.0179 0.005 0.118
13.0 | 0.013 0.736 | 106037 | 0.0400 | 0.0247 | 0.0250 | 0.0250 0.008 0.134
140 | 0.014 0.792 | 114194 | 0.0400 | 0.0246 | 0.0249 | 0.0249 0.009 0.151

Potrubi DN50

Q Q Vs0 Reso At A A3 Aso hiso hmso
[Vs] [m’/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.201 10866 0.0400 | 0.0310 | 0.0310 | 0.0310 0.001 0.005
1.0 0.001 0.402 21732 0.0400 | 0.0261 0.0261 0.0261 0.002 0.020
1.5 0.002 0.603 32598 0.0400 | 0.0235 0.0235 0.0235 0.004 0.045
2.0 0.002 0.803 43464 0.0400 | 0.0219 | 0.0219 | 0.0219 0.006 0.079
2.5 0.003 1.004 54330 0.0400 | 0.0207 | 0.0207 | 0.0207 0.009 0.124
3.0 0.003 1.205 65196 0.0400 | 0.0198 | 0.0198 | 0.0198 0.012 0.179
3.5 0.004 1.406 76062 0.0400 | 0.0191 0.0191 0.0191 0.016 0.243
4.0 0.004 1.607 86928 0.0400 | 0.0184 | 0.0184 | 0.0184 0.020 0.318
4.5 0.005 1.808 97794 0.0400 | 0.0179 | 0.0179 | 0.0179 0.025 0.402
5.0 0.005 2.008 | 108659 | 0.0400 | 0.0317 | 0.0318 | 0.0318 0.055 0.496
5.5 0.006 2.209 | 119525 | 0.0400 | 0.0316 | 0.0317 | 0.0317 0.066 0.600
6.0 0.006 2.410 | 130391 | 0.0400 | 0.0316 | 0.0317 | 0.0317 0.079 0.715
6.5 0.007 2.611 | 141257 | 0.0400 | 0.0315 0.0316 | 0.0316 0.092 0.839
7.0 0.007 2.812 | 152123 | 0.0400 | 0.0315 0.0316 | 0.0316 0.107 0.973
7.5 0.008 3.013 | 162989 | 0.0400 | 0.0315 0.0315 0.0315 0.123 1.117
8.0 0.008 3.214 | 173855 | 0.0400 | 0.0314 | 0.0315 0.0315 0.140 1.270
8.5 0.009 3.414 | 184721 | 0.0400 | 0.0314 | 0.0315 0.0315 0.157 1.434
9.0 0.009 3.615 | 195587 | 0.0400 | 0.0314 | 0.0314 | 0.0314 0.176 1.608
9.5 0.010 3.816 | 206453 | 0.0400 | 0.0314 | 0.0314 | 0.0314 0.196 1.791
10.0 | 0.010 4017 | 217319 | 0.0400 | 0.0313 0.0314 | 0.0314 0.217 1.985
11.0 | 0.011 4419 | 239051 | 0.0400 | 0.0313 0.0313 0.0313 0.263 2.402
12.0 | 0.012 4.820 | 260783 | 0.0400 | 0.0313 0.0313 0.0313 0.312 2.858
13.0 | 0.013 5.222 | 282515 | 0.0400 | 0.0313 0.0313 0.0313 0.366 3.355
140 | 0.014 5.624 | 304247 | 0.0400 | 0.0312 | 0.0313 0.0313 0.424 3.890
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Potrubi DN40

Q Q V4o Reqo M A2 A Aao huo hmao
[Vs] [m%s]  [ms] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.363 14600 0.040 0.029 0.029 0.029 0.003 0.003
1.0 0.001 0.725 29201 0.040 0.024 0.024 0.024 0.010 0.011
1.5 0.002 1.088 43801 0.040 0.022 0.022 0.022 0.020 0.024
2.0 0.002 1.450 58401 0.040 0.020 0.020 0.020 0.033 0.043
2.5 0.003 1.813 73002 0.040 0.019 0.019 0.019 0.049 0.067
3.0 0.003 2.176 87602 0.040 0.018 0.018 0.018 0.067 0.097
3.5 0.004 2.538 | 102202 0.040 0.035 0.035 0.035 0.172 0.131
4.0 0.004 2901 | 116802 0.040 0.035 0.035 0.035 0.225 0.172
4.5 0.005 3.264 | 131403 0.040 0.034 0.035 0.035 0.284 0.217
5.0 0.005 3.626 | 146003 0.040 0.034 0.034 0.034 0.350 0.268
5.5 0.006 3.989 | 160603 0.040 0.034 0.034 0.034 0.422 0.324
6.0 0.006 4351 | 175204 0.040 0.034 0.034 0.034 0.502 0.386
6.5 0.007 4714 | 189804 0.040 0.034 0.034 0.034 0.589 0.453
7.0 0.007 5.077 | 204404 0.040 0.034 0.034 0.034 0.682 0.525
7.5 0.008 5.439 | 219005 0.040 0.034 0.034 0.034 0.783 0.603
8.0 0.008 5.802 | 233605 0.040 0.034 0.034 0.034 0.890 0.686
8.5 0.009 6.165 | 248205 0.040 0.034 0.034 0.034 1.004 0.775
9.0 0.009 6.527 | 262806 0.040 0.034 0.034 0.034 1.125 0.869
9.5 0.010 6.890 | 277406 0.040 0.034 0.034 0.034 1.253 0.968
10.0 | 0.010 7.252 | 292006 0.040 0.034 0.034 0.034 1.388 1.072
11.0 | 0.011 7.978 | 321207 0.040 0.034 0.034 0.034 1.678 1.298
12.0 | 0.012 8.703 | 350407 0.040 0.034 0.034 0.034 1.996 1.544
13.0 | 0.013 9.428 | 379608 0.040 0.034 0.034 0.034 2.342 1.812
140 | 0.014 | 10.153 | 408809 | 0.040 | 0034 | 0034 | 0034 | 2715 | 2.102
Potrubi
DN100

Q Q V4o hm4o
[I/s] [m’/s] [m/s] [m]

0 0 0 0

0.5 0.001 0.064 0.000

1.0 0.001 0.127 0.000

1.5 0.002 0.191 0.001

2.0 0.002 0.255 0.001

2.5 0.003 0.318 0.002

3.0 0.003 0.382 0.003

3.5 0.004 0.446 0.003

4.0 0.004 0.509 0.004

4.5 0.005 0.573 0.006

5.0 0.005 0.637 0.007

5.5 0.006 0.700 0.008
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Q Q Vo
[I/s] [m’s] [m/s]

hm40

[m]

6.0 0.006 | 0.764 0.010
6.5 0.007 | 0.828 0.012
7.0 0.007 | 0.891 0.014
7.5 0.008 | 0.955 0.016
8.0 0.008 1.019 0.018
8.5 0.009 1.082 0.020
9.0 0.009 1.146 0.023
9.5 0.010 1.210 0.025
10.0 | 0.010 1.273 0.028
11.0 | 0.011 1.401 0.034
12.0 | 0.012 1.528 0.040
13.0 | 0.013 1.655 0.047
14.0 | 0.014 1.783 0.055
Vysledna tabulka

Q Q >h >hm himax himin
[Vs] [m¥s]  [m] [m] [m] [m]

0 0 0 0 2.296 1.506
0.5 0.001 0.004 0.009 2.308 1.518
1.0 0.001 0.012 0.034 2.341 1.551
1.5 0.002 | 0.024 0.075 2.394 1.604
2.0 0.002 | 0.040 0.131 2.467 1.677
2.5 0.003 | 0.059 0.204 2.558 1.768
3.0 0.003 | 0.081 0.293 2.669 1.879
3.5 0.004 | 0.190 0.397 2.882 2.092
4.0 0.004 | 0.247 0.517 3.059 2.269
4.5 0.005 | 0.311 0.653 3.259 2.469
5.0 0.005 | 0.407 0.804 3.507 2.717
5.5 0.006 | 0.492 0.972 3.759 2.969
6.0 0.006 | 0.585 1.155 4.035 3.245
6.5 0.007 | 0.686 1.353 4.334 3.544
7.0 0.007 | 0.794 1.568 4.658 3.868
7.5 0.008 | 0911 1.798 5.004 4.214
8.0 0.008 1.036 2.044 5.375 4.585
8.5 0.009 1.168 2.305 5.769 4.979
9.0 0.009 1.309 2.583 6.187 5.397
9.5 0.010 1.458 2.876 6.629 5.839
10.0 | 0.010 1.614 3.184 7.094 6.304
11.0 | 0.011 1.952 3.849 8.096 7.306
12.0 | 0.012 | 2.321 4.576 9.192 8.402
13.0 | 0.013 | 2.724 5.366 10.386 9.596
14.0 | 0.014 | 3.158 6.218 11.672 | 10.882
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h [m]

14

12

10

—8—hmax  —@—hmin

Q-h charakteristika potrubi a ¢erpadel "CM1-R4" - (0 - 14) I/s

—0—CM1_15_Hz ¢M1_20_Hz —#—CM1_30_Hz —@—CM1_35_Hz

—o—CM1_40_Hz

—0—(CM1_45_Hz —@—CM1_50_Hz

g ® °
—o °
° ° ° ° ° o .
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Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Délky:

Rozsah prutoki v pripojovacim bodé:
R4 - Velké priitoky (0-60) I/s

Cerpadlo - CM1

Lbn2oo

11.602 | m

Lbniso

1.901 |m

Singularity

DN40 |DN50

DNI100

DN150 | DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN
150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN
200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Induk¢ni priutokomér DN 150

0.100

Nozové Soupatko

0.06

Rozs$iteni z DN 150 na DN
200

0.218

Koleno 90°

0.340

Koleno 90°

0.340

Nozové Soupatko

0.040

2

0.340

1.323

2.196

Potrubi DN200

Q Q V200
[I/s] [m¥s] [m/s]

A200

[-]

htZOO

[m]

hm200

[m]

0 0 0

0

0

0

2.5 0.003 0.080

0.0285

0.001

0.001

5.0 0.005 0.159

0.0239

0.002

0.003




Q Q V200 Reooo A1 Ao A3 200 hooo  hmooo
[/s]  [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
7.5 0.008 0.239 45881 0.0400 0.0216 0.0216 | 0.0216| 0.004 |0.006
10.0 0.010 0.318 61175 0.0400 0.0201 0.0201 | 0.0201 | 0.006 |0.011
12.5 0.013 0.398 76469 0.0400 0.0190 0.0190 | 0.0190| 0.009 |0.018
15.0 0.015 0.477 91763 0.0400 0.0182 0.0182 | 0.0182| 0.012 |0.026
17.5 0.018 0.557 107057 0.0400 0.0232 0.0236 | 0.0236 | 0.022 |0.035
20.0 0.020 0.637 122351 0.0400 0.0230 0.0234 | 0.0234 | 0.028 |0.045
22.5 0.023 0.716 137644 0.0400 0.0229 0.0233 | 0.0232 | 0.035 |0.057
25.0 0.025 0.796 152938 0.0400 0.0228 0.0231 | 0.0231 | 0.043 |0.071
27.5 0.028 0.875 168232 0.0400 0.0227 0.0230 | 0.0230 | 0.052 |0.086
30.0 0.030 0.955 183526 0.0400 0.0226 0.0229 |0.0229 | 0.062 |0.102
32.5 0.033 1.035 198820 0.0400 0.0226 0.0228 | 0.0228 | 0.072 [0.120
35.0 0.035 1.114 | 214113 0.0400 0.0225 0.0227 |0.0227 | 0.083 |0.139
37.5 0.038 1.194 | 229407 0.0400 0.0224 0.0227 ]0.0227 | 0.096 |0.159
40.0 0.040 1.273 244701 0.0400 0.0224 0.0226 | 0.0226 | 0.108 |0.181
42.5 0.043 1.353 259995 0.0400 0.0224 0.0226 | 0.0226 | 0.122 [0.205
45.0 0.045 1.432 | 275289 0.0400 0.0223 0.0225 ]0.0225| 0.137 ]0.230
47.5 0.048 1.512 | 290583 0.0400 0.0223 0.0225 |0.0225| 0.152 |0.256
50.0 0.050 1.592 | 305876 0.0400 0.0223 0.0225 |0.0224| 0.168 |0.283
52.5 0.053 1.671 321170 0.0400 0.0222 0.0224 | 0.0224 | 0.185 |0.313
55.0 0.055 1.751 336464 0.0400 0.0222 0.0224 | 0.0224 | 0.203 |0.343
57.5 0.058 1.830 | 351758 0.0400 0.0222 0.0224 | 0.0224 | 0.221 |0.375
60.0 0.060 1.910 | 367052 0.0400 0.0222 0.0223 | 0.0223 | 0.241 |0.408

Potrubi DN150

Q Q V150 Reiso A1 Ao A3 A150 haso  hmiso
[Vs] [m¥s]  [mVs] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0
2.5 0.003 0.141 20392 0.0400 0.0265 0.0265 | 0.0265| 0.000 |0.011
5.0 0.005 0.283 40784 0.0400 0.0223 0.0223 | 0.0223 | 0.001 |0.031
7.5 0.008 0.424 61175 0.0400 0.0201 0.0201 | 0.0201 | 0.002 |0.057
10.0 0.010 0.566 81567 0.0400 0.0187 0.0187 | 0.0187 | 0.004 |0.090
12.5 0.013 0.707 101959 0.0400 0.0248 0.0251 | 0.0251 | 0.008 |0.128
15.0 0.015 0.849 122351 0.0400 0.0245 0.0248 | 0.0248 | 0.012 [0.170
17.5 0.018 0.990 142742 0.0400 0.0244 0.0246 | 0.0246| 0.016 [0.218
20.0 0.020 1.132 163134 0.0400 0.0243 0.0245 | 0.0245| 0.020 |0.270
22.5 0.023 1.273 183526 0.0400 0.0242 0.0244 | 0.0244 | 0.026 |0.327
25.0 0.025 1.415 | 203918 0.0400 0.0241 0.0243 | 0.0243 | 0.031 |0.388
27.5 0.028 1.556 | 224309 0.0400 0.0240 0.0242 | 0.0242 | 0.038 |0.454
30.0 0.030 1.698 | 244701 0.0400 0.0240 0.0242 | 0.0242 | 0.045 |0.524
32.5 0.033 1.839 | 265093 0.0400 0.0240 0.0241 | 0.0241 | 0.053 |0.597
35.0 0.035 1.981 285485 0.0400 0.0239 0.0241 | 0.0241 | 0.061 |0.675
37.5 0.038 2.122 | 305876 0.0400 0.0239 0.0240 | 0.0240 | 0.070 |0.757
40.0 0.040 2.264 | 326268 0.0400 0.0239 0.0240 | 0.0240| 0.079 |0.843




Q Q V150 Reiso A1 Ao A3 A150 haso  hmiso
[/s] _ [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
42.5 0.043 2.405 346660 0.0400 0.0238 0.0239 | 0.0239| 0.089 |0.933
45.0 0.045 2.546 | 367052 0.0400 0.0238 0.0239 | 0.0239| 0.100 |1.026
47.5 0.048 2.688 | 387443 0.0400 0.0238 0.0239 |0.0239| 0.112 |1.124
50.0 0.050 2.829 | 407835 0.0400 0.0238 0.0239 | 0.0239 | 0.123 |1.225
52.5 0.053 2.971 428227 0.0400 0.0238 0.0238 | 0.0238 | 0.136 |1.330
55.0 0.055 3.112 | 448619 0.0400 0.0237 0.0238 | 0.0238 | 0.149 |1.439
57.5 0.058 3.254 | 469011 0.0400 0.0237 0.0238 | 0.0238 | 0.163 |1.551
60.0 0.060 3.395 | 489402 0.0400 0.0237 0.0238 | 0.0238 | 0.177 |1.667
Potrubi DN100

Q Q Va0 himao

[I/s] [ms] [m/s] [m]

0 0 0 0

2.5 0.003 0.318 0.002

5.0 0.005 0.637 0.007

7.5 0.008 0.955 0.016

10.0 0.010 1.273 0.028

12.5 0.013 1.592 0.044

15.0 0.015 1.910 0.063

17.5 0.018 2.228 0.086

20.0 0.020 2.546 0.112

22.5 0.023 2.865 0.142

25.0 0.025 3.183 0.176

27.5 0.028 3.501 0.212

30.0 0.030 3.820 0.253

32.5 0.033 4.138 0.297

35.0 0.035 4.456 0.344

37.5 0.038 4.775 0.395

40.0 0.040 5.093 0.449

42.5 0.043 5.411 0.507

45.0 0.045 5.730 0.569

47.5 0.048 6.048 0.634

50.0 0.050 6.366 0.702

52.5 0.053 6.685 0.774

55.0 0.055 7.003 0.850

57.5 0.058 7.321 0.929

60.0 0.060 7.639 1.011
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Vysledna tabulka

Q Q th th hmax hmin
[I/s]  [m?/s] [m] [m] [m] [m]
0 0 0 0 2.296 1.506

2.5 0.003 0.001 0.013 2.310 1.520

5.0 0.005 0.003 0.040 2.339 1.549

7.5 0.008 0.006 0.079 2.381 1.591

10.0 | 0.010 0.010 0.129 2.435 1.645

12.5 | 0.013 0.017 0.189 2.502 1.712

15.0 | 0.015 0.024 0.259 2.578 1.788

17.5 | 0.018 0.037 0.339 2.672 1.882

20.0 | 0.020 0.048 0.428 2.772 1.982

22.5 | 0.023 0.061 0.527 2.883 2.093

25.0 | 0.025 0.075 0.635 3.005 2.215

27.5 | 0.028 0.090 0.752 3.138 2.348

30.0 | 0.030 0.107 0.878 3.281 2.491

32.5 | 0.033 0.125 1.014 3.434 2.644

35.0 | 0.035 0.144 1.158 3.598 2.808

37.5 | 0.038 0.165 1.312 3.772 2.982

40.0 | 0.040 0.188 1.474 3.957 3.167

42.5 | 0.043 0.212 1.645 4.152 3.362

45.0 | 0.045 0.237 1.825 4.357 3.567

47.5 | 0.048 0.263 2.013 4.572 3.782

50.0 | 0.050 0.292 2.211 4.798 4.008

52.5 | 0.053 0.321 2.417 5.033 4.243

55.0 | 0.055 0.352 2.631 5.279 4.489

57.5 | 0.058 0.384 2.855 5.535 4,745

60.0 | 0.060 0.418 3.087 5.800 5.010
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h[m]

14

12

10

—@— hmax

—0— hmin

Q-h charakteristika potrubi a ¢erpadel "CM1-R4" - (0 - 60) I/s

—0—CM1_15_Hz

20

CM2_20_Hz

30

—0—CM1_30_Hz —@=—CM1_35_Hz

40
Qll/s]

—0—CM1_40_Hz

50

—0—CM1_45_Hz

60

—0—CM1_50_Hz

70

80



Smér ¢erpaného mnozZstvi a pouzita ¢erpadla

éerpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutoki v piripojovacim bodé:
R4 - Velké pratoky (0-100) I/s

Cerpadlo - CM1+CM2

CM1

Singularity

DN40 |DNS50|DNI100

DN150

DN200

Koleno 90°

0.340

Rozs$iteni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsiteni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

T kus (M1+M2) smér od M1

0.430

2.

0.340

0.963

1.688

CM2

g

Singularity

DN5
DN40 0

DN100 DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN 200

0.218

T kus (M1+M2) smér od M2

0.460

2

0.340

0.963

0.678
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CM1+CM2 4

Singularity DN40 DNS0O DN100 DNI150 DN200

Ztzeni z DN 200 na DN 150 0.200

Indukéni pritokomér DN 150 0.100

Nozové Soupatko 0.06

Rozsiteni z DN 150 na DN 200 0.218

Koleno 90° 0.340

Koleno 90° 0.340

Nozové Soupatko 0.040

> 0 0 0 0.360 | 0.938

DELKY CM1 DELKY CM2 DELKY CM1+CM2
Lbnooo 0.244 m Lbn2oo m | Lpnzoo 11.002
Lpniso 0.699 m Lpniso 0.699 |m |Lpniso 1.202
Potrubi DN200

CM1

Q Q V200 Reooo At A A3 A200 heoo hma00
[Vs] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

2.5 |1 0.003 | 0.080 | 15294 | 0.040 | 0.028 | 0.028 | 0.028 | 0.000 0.001

5.0 | 0.005 | 0.159 | 30588 | 0.040 | 0.024 | 0.024 | 0.024 | 0.000 0.002

7.5 | 0.008 | 0.239 | 45881 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 0.005

10.0 | 0.010 | 0.318 | 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.000 0.009

12.5| 0.013 | 0.398 | 76469 | 0.040 | 0.019 | 0.019 | 0.019 | 0.000 0.014

15.0 | 0.015 | 0.477 | 91763 | 0.040 | 0.018 | 0.018 | 0.018 | 0.000 0.020

17.5| 0.018 | 0.557 | 107057 | 0.040 | 0.023 | 0.024 | 0.024 | 0.000 0.027

20.0 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.035

22.5] 0.023 | 0.716 | 137644 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.044

25.0 ] 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.054

27.5] 0.028 | 0.875 | 168232 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.066

30.0 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.001 0.078

32.5| 0.033 | 1.035 | 198820 | 0.040 | 0.023 ] 0.023 | 0.023 | 0.002 0.092

35.0 | 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.107

37.5| 0.038 | 1.194 | 229407 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.123

40.0 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.002 0.139

42.5] 0.043 | 1.353 | 259995 | 0.040 | 0.022 | 0.023 | 0.023 | 0.003 0.157

45.0 | 0.045 | 1.432 | 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.003 0.176

47.5] 0.048 | 1.512 | 290583 | 0.040 | 0.022 | 0.022 | 0.022 | 0.003 0.197

50.0 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.004 0.218
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CM2

Q Q V200 Rezoo Al A2 A3 A200 hooo  hmaoo
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
2.5 | 0.003 | 0.080 15294 | 0.040 | 0.028 | 0.028 | 0.028 | 0.000 | 0.000
5.0 | 0.005 | 0.159 | 30588 | 0.040 | 0.024 | 0.024 | 0.024 | 0.000 | 0.001
7.5 | 0.008 | 0.239 | 45881 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.002
10.0 | 0.010 | 0.318 | 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.000 | 0.004
12.5| 0.013 | 0.398 | 76469 | 0.040 | 0.019 | 0.019 | 0.019 | 0.000 | 0.005
15.0 | 0.015 | 0.477 | 91763 | 0.040 | 0.018 | 0.018 | 0.018 | 0.000 | 0.008
17.5| 0.018 | 0.557 | 107057 | 0.040 | 0.023 | 0.024 | 0.024 | 0.000 | 0.011
20.0 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.014
22.51 0.023 | 0.716 | 137644 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.018
25.0 | 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.022
27.5 1 0.028 | 0.875 | 168232 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.026
30.0 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.032
32.5| 0.033 | 1.035 | 198820 | 0.040 | 0.023 | 0.023 | 0.023 | 0.000 | 0.037
35.0 | 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.043
37.5| 0.038 | 1.194 | 229407 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.049
40.0 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.056
42.5 1 0.043 | 1.353 | 259995 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.063
45.0 | 0.045 | 1.432 | 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.000 | 0.071
47.5 1 0.048 | 1.512 | 290583 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.079
50.0 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.088
CM1+CM2
Q Q V200 Reooo At A A3 A200 hooo  hmooo
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
5 0.005 | 0.159 | 30588 | 0.040 | 0.024 | 0.024 | 0.024 | 0.002 | 0.001
10 | 0.010 | 0.318 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.006 | 0.005
15 | 0.015 | 0.477 | 91763 0.040 | 0.018 | 0.018 | 0.018 | 0.012 | 0.011
20 | 0.020 | 0.637 | 122351 | 0.040 | 0.023 | 0.023 | 0.023 | 0.027 | 0.019
25 | 0.025 | 0.796 | 152938 | 0.040 | 0.023 | 0.023 | 0.023 | 0.041 | 0.030
30 | 0.030 | 0.955 | 183526 | 0.040 | 0.023 | 0.023 | 0.023 | 0.059 | 0.044
35 | 0.035 | 1.114 | 214113 | 0.040 | 0.022 | 0.023 | 0.023 | 0.079 | 0.059
40 | 0.040 | 1.273 | 244701 | 0.040 | 0.022 | 0.023 | 0.023 | 0.103 | 0.077
45 | 0.045 | 1.432 | 275289 | 0.040 | 0.022 | 0.023 | 0.023 | 0.130 | 0.098
50 | 0.050 | 1.592 | 305876 | 0.040 | 0.022 | 0.022 | 0.022 | 0.159 | 0.121
55 | 0.055 | 1.751 | 336464 | 0.040 | 0.022 | 0.022 | 0.022 | 0.192 | 0.146
60 | 0.060 | 1.910 | 367052 | 0.040 | 0.022 | 0.022 | 0.022 | 0.228 | 0.174
65 | 0.065 | 2.069 | 397639 | 0.040 | 0.022 | 0.022 | 0.022 | 0.268 | 0.205
70 | 0.070 | 2.228 | 428227 | 0.040 | 0.022 | 0.022 | 0.022 | 0.310 | 0.237
75 | 0.075 | 2.387 | 458815 | 0.040 | 0.022 | 0.022 | 0.022 | 0.355 | 0.272
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Q Q V200 Reooo At A> A3 A200 hooo  hmooo
[Vs] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
80 | 0.080 | 2.546 | 489402 | 0.040 | 0.022 | 0.022 | 0.022 | 0.403 | 0.310
85 | 0.085 | 2.706 | 519990 | 0.040 | 0.022 | 0.022 | 0.022 | 0.455 | 0.350
90 | 0.090 | 2.865 | 550578 | 0.040 | 0.022 | 0.022 | 0.022 | 0.509 | 0.392
95 | 0.095 | 3.024 | 581165 | 0.040 | 0.022 | 0.022 | 0.022 | 0.567 | 0.437
100 | 0.100 | 3.183 | 611753 | 0.040 | 0.022 | 0.022 | 0.022 | 0.628 | 0.484
Potrubi DN150
CM1
Q Q V150 Reiso At A A3 Ats0 hiis0 hmiso
[/s] [m%/s] [mVs] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
2.5 | 0.003 | 0.141 | 20392 | 0.040 | 0.026 | 0.026 | 0.026 | 0.000 0.010
5.0 | 0.005 | 0.283 | 40784 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 0.029
7.5 | 0.008 | 0424 | 61175 | 0.040 | 0.020 | 0.020 | 0.020 | 0.001 0.054
10.0 | 0.010 | 0.566 | 81567 | 0.040 | 0.019 | 0.019 | 0.019 | 0.001 0.084
12.5( 0.013 | 0.707 | 101959 | 0.040 | 0.025 | 0.025 [ 0.025 | 0.003 0.118
15.0 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.004 0.157
17.5| 0.018 | 0.990 | 142742 | 0.040 | 0.024 | 0.025 | 0.025 | 0.006 0.200
20.0 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.007 0.247
2251 0.023 | 1.273 | 183526 | 0.040 | 0.024 | 0.024 | 0.024 | 0.009 0.297
25.0| 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.012 0.352
27.5] 0.028 | 1.556 | 224309 | 0.040 | 0.024 | 0.024 | 0.024 | 0.014 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.017 0.471
32.5( 0.033 | 1.839 | 265093 | 0.040 | 0.024 | 0.024 | 0.024 | 0.019 0.535
35.0 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.022 0.603
37.5| 0.038 | 2.122 | 305876 | 0.040 | 0.024 | 0.024 | 0.024 | 0.026 0.674
40.0 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.029 | 0749
42.5] 0.043 | 2.405 | 346660 | 0.040 | 0.024 | 0.024 [ 0.024] 0033 | 0.826
45.0 | 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.037 | 0907
475 0.048 | 2.688 | 387443 | 0.040 | 0.024 | 0.024 | 0.024 | 0.041 0.991
50.0 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024| 0.045 | 1.078
CM2
Q Q V150 Reiso A1 Ao A3 A150 hiaso  hmiso
Wl [mYs] [ws] [ [ [ [ [ _[m _[m
0 0 0 0 0 0 0 0 0 0
2.5 | 0.003 | 0.141 20392 0.040 | 0.026 | 0.026 | 0.026 | 0.000 | 0.010
5.0 | 0.005 | 0.283 40784 | 0.040 | 0.022 | 0.022 | 0.022 | 0.000 | 0.029
7.5 | 0.008 | 0424 | 61175 0.040 | 0.020 | 0.020 | 0.020 | 0.001 | 0.054
10.0 | 0.010 | 0.566 81567 | 0.040 | 0.019 | 0.019 | 0.019 | 0.001 | 0.084
12.5] 0.013 | 0.707 | 101959 | 0.040 | 0.025 | 0.025 | 0.025 | 0.003 | 0.118
15.0 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.004 | 0.157
17.5] 0.018 | 0.990 | 142742 | 0.040 | 0.024 | 0.025 | 0.025 | 0.006 | 0.200
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Q Q V150 Reiso A1 Ao A3 A1s50 hiaso  hmiso
[Vs] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
20.0 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.007 | 0.247
22.51 0.023 | 1.273 | 183526 | 0.040 | 0.024 | 0.024 | 0.024 | 0.009 | 0.297
25.0 | 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.012 | 0.352
27.5| 0.028 | 1.556 | 224309 | 0.040 | 0.024 | 0.024 | 0.024 | 0.014 | 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.017 | 0.471
32.5| 0.033 | 1.839 | 265093 | 0.040 | 0.024 | 0.024 | 0.024 | 0.019 | 0.535
35.0 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.022 | 0.603
37.5| 0.038 | 2.122 | 305876 | 0.040 | 0.024 | 0.024 | 0.024 | 0.026 | 0.674
40.0 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.029 | 0.749
42.5 1 0.043 | 2.405 | 346660 | 0.040 | 0.024 | 0.024 | 0.024 | 0.033 | 0.826
45.0 | 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.037 | 0.907
47.5 | 0.048 | 2.688 | 387443 | 0.040 | 0.024 | 0.024 | 0.024 | 0.041 | 0.991
50.0 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024 | 0.045 | 1.078
CM1+CM2

Q Q V150 Reiso Al A2 A3 A1s0 hiaso  hmiso
Ws] [m¥s] [ms] [ [ [ [ [ [m [
0 0 0 0 0 0 0 0 0 0

5 0.005 | 0.283 40784 | 0.040 | 0.022 | 0.022 | 0.022 | 0.001 | 0.001
10 | 0.010 | 0.566 81567 | 0.040 | 0.019 | 0.019 | 0.019 | 0.002 | 0.006
15 | 0.015 | 0.849 | 122351 | 0.040 | 0.025 | 0.025 | 0.025 | 0.007 | 0.013
20 | 0.020 | 1.132 | 163134 | 0.040 | 0.024 | 0.025 | 0.024 | 0.013 | 0.024
25 | 0.025 | 1.415 | 203918 | 0.040 | 0.024 | 0.024 | 0.024 | 0.020 | 0.037
30 | 0.030 | 1.698 | 244701 | 0.040 | 0.024 | 0.024 | 0.024 | 0.028 | 0.053
35 | 0.035 | 1.981 | 285485 | 0.040 | 0.024 | 0.024 | 0.024 | 0.039 | 0.072
40 | 0.040 | 2.264 | 326268 | 0.040 | 0.024 | 0.024 | 0.024 | 0.050 | 0.094
45 | 0.045 | 2.546 | 367052 | 0.040 | 0.024 | 0.024 | 0.024 | 0.063 | 0.119
50 | 0.050 | 2.829 | 407835 | 0.040 | 0.024 | 0.024 | 0.024 | 0.078 | 0.147
55 | 0.055 | 3.112 | 448619 | 0.040 | 0.024 | 0.024 | 0.024 | 0.094 | 0.178
60 | 0.060 | 3.395 | 489402 | 0.040 | 0.024 | 0.024 | 0.024 | 0.112 | 0.212
65 | 0.065 | 3.678 | 530186 | 0.040 | 0.024 | 0.024 | 0.024 | 0.131 | 0.248
70 | 0.070 | 3.961 | 570969 | 0.040 | 0.024 | 0.024 | 0.024 | 0.152 | 0.288
75 | 0.075 | 4.244 | 611753 | 0.040 | 0.024 | 0.024 | 0.024 | 0.175 | 0.331
80 | 0.080 | 4.527 | 652536 | 0.040 | 0.024 | 0.024 | 0.024 | 0.198 | 0.376
85 | 0.085 | 4.810 | 693320 | 0.040 | 0.024 | 0.024 | 0.024 | 0.224 | 0.425
90 | 0.090 | 5.093 | 734103 | 0.040 | 0.024 | 0.024 | 0.024 | 0.251 | 0.476
95 | 0.095 | 5.376 | 774887 | 0.040 | 0.024 | 0.024 | 0.024 | 0.279 | 0.530
100 | 0.100 | 5.659 | 815670 | 0.040 | 0.024 | 0.024 | 0.024 | 0.309 | 0.588
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Potrubi DN100

CM1 cM2

Q Q V100 hmioo Q Q Vioo  hmioo
[Vs] [m’/s] [m/s] [m] [Vs] [m’s] [m/s] [m]

0 0 0 0 0 0 0 0

2.5 1 0.003 | 0.318 | 0.002 2.5 10.003]0.318 | 0.002

5.0 | 0.005 | 0.637 | 0.007 5.0 10.005 ] 0.637 | 0.007

7.5 | 0.008 | 0.955 | 0.016 7.5 10.008 | 0.955|0.016

10.0 | 0.010 | 1.273 | 0.028 [ 10.0 | 0.010 | 1.273 | 0.028

12.5| 0.013 | 1.592 | 0.044 [ 12.5 [ 0.013 ] 1.592 | 0.044

15.0| 0.015 | 1.910 | 0.063 [ 15.0 | 0.015|1.910 | 0.063

17.5| 0.018 | 2.228 | 0.086 [ 17.5 | 0.018 ] 2.228 | 0.086

20.0 | 0.020 | 2.546 | 0.112 | 20.0 | 0.020 | 2.546 | 0.112

2251 0.023 | 2.865 | 0.142 | 22.5 | 0.023 | 2.865 | 0.142

25.0 ] 0.025 | 3.183 | 0.176 | 25.0 | 0.025 | 3.183 | 0.176

27.5] 0.028 | 3.501 | 0.212 | 27.5 |0.028 | 3.501 | 0.212

30.0 | 0.030 | 3.820 | 0.253 [ 30.0 | 0.030 | 3.820 | 0.253

32.5] 0.033 | 4.138 | 0.297 [ 32.5 |0.033]|4.138 | 0.297

35.0 | 0.035 | 4456 | 0.344 [ 35.0 | 0.035 ] 4.456 | 0.344

37.5| 0.038 | 4.775 | 0.395 [ 37.5 |0.038 | 4.775 | 0.395

40.0 | 0.040 | 5.093 | 0.449 | 40.0 | 0.040 | 5.093 | 0.449

4251 0.043 | 5411 | 0.507 | 42.5 | 0.043 | 5.411 | 0.507

45.0 ] 0.045 | 5730 | 0.569 | 45.0 | 0.045 | 5.730 | 0.569

47.5] 0.048 | 6.048 | 0.634 | 47.5 | 0.048 | 6.048 | 0.634

50.0 | 0.050 | 6.366 | 0.702 [ 50.0 | 0.050 | 6.366 | 0.702

Vysledna tabulka

Q Q th th hmax hmin
[s] [m%s] [m] [m] [m] [m]

0 0 0.000 0 2.296 | 1.506

5 1.0.005 | 0.003 | 0.015 |2.313|1.523

10 | 0.010 | 0.009 | 0.049 |2.353 | 1.563

15 | 0.015 | 0.020 | 0.099 |2.414|1.624

20 | 0.020 | 0.041 | 0.163 |2.500 | 1.710

25 1 0.025 | 0.064 | 0.243 ]2.602 | 1.812

30 | 0.030 | 0.091 | 0.336 |2.723 |1.933

35 | 0.035 |1 0.124 | 0.444 |2.864 | 2.074

40 | 0.040 | 0.161 | 0.566 |3.022 |2.232

45 | 0.045 | 0.203 | 0.701 |3.199 | 2.409

50 | 0.050 | 0.250 | 0.850 | 3.395 | 2.605

55 | 0.055 | 0302 | 1.012 |3.609 | 2.819

60 | 0.060 | 0.358 | 1.188 |3.842 |3.052

65 | 0.065 | 0.420 | 1.377 [4.092 | 3.302

70 | 0.070 | 0.486 | 1.579 |4.361|3.571

75 | 0.075 | 0.557 | 1.795 |4.648 | 3.858
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Q Q th th hinax hin
[Vs] [m¥s] [m] [m]  [m] [m]

80 | 0.080 | 0.633 | 2.024 |4.953 | 4.163
85 | 0.085 | 0.714 | 2.266 |5.275|4.485
90 | 0.090 | 0.800 | 2.521 |5.616 |4.826
95 | 0.095 | 0.891 | 2.789 |5.9755.185
100 | 0.100 | 0.986 | 3.070 | 6.352 | 5.562
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h[m]

14

12

10

—8— hmax

—0— hmin

20

Q-h charakteristika potrubi a ¢erpadel "CM1+CM2-R4" - (0 - 100) I/s

—0—CM1_EM2_15_Hz

¢M1_EM2_20_Hz

—0—CM1_CM2_30_Hz —@=—CM1_CM2_35_Hz

L

#

40

60

80
Qll/s]

—0—CM1_CM2_40_Hz

100

—0—CM1_CM2_45_Hz

120

—0—(M1_CM2_50_Hz

140

160



Smér ¢erpaného mnozZstvi a pouzita ¢erpadla

éerpadlo

cMm1

cMm1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) /s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutoki v pripojovacim

bodé:

RS - Malé prutoky (0-14) I/s

Cerpadlo - CM1

Délky: LDN200

9.141

Lbniso

1.676

Lpnso

0.474

Lpn4o

0.634

g

Singularity

DN40

DN50 | DN100

DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pritokomér DN 150

0.100

Vtok do Bypassu DN 50

0.500

Koleno 90°

0.340

Zuzeni z DN 50 na DN 40

0.200

Indukéni pratokomér DN 40

0.100

Kulovy ventil DN 40

0.100

Rozsireni z DN 40 na DN50

0.234

Koleno 90°

0.340

Vytok z Bypassu DN 50

1.000

T kus zména sméru 90°

1.04

Nozové Soupatko

0.04

PryZzovy kompenzator

0.07072

Koleno 90°

0.34

T kus zména sméru 90°

1.040

2

0.400

2414 | 0.340

1.263

3.788
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Potrubi

DN200
Q Q V200 Rezoo Al A2 A3 A200 heoo him200
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 | 0.016 | 3059 | 0.0400 |0.0425| 0.0425 0.043 0.000 0.000
1.0 0.001 | 0.032 | 6118 | 0.0400|0.0358 | 0.0358 0.036 0.000 0.000
1.5 0.002 | 0.048 | 9176 | 0.0400 | 0.0323 | 0.0323 0.032 0.000 0.000
2.0 0.002 | 0.064 | 12235 | 0.0400 | 0.0301 | 0.0301 0.030 0.000 0.001
2.5 0.003 | 0.080 | 15294 | 0.0400 | 0.0285 | 0.0285 0.028 0.000 0.001
3.0 0.003 | 0.095 | 18353 | 0.0400 | 0.0272 | 0.0272 0.027 0.001 0.002
35 0.004 | 0.111 | 21411 | 0.0400 | 0.0262 | 0.0262 0.026 0.001 0.002
4.0 0.004 | 0.127 | 24470 | 0.0400 | 0.0253 | 0.0253 0.025 0.001 0.003
4.5 0.005 | 0.143 | 27529 | 0.0400 | 0.0246 | 0.0246 0.025 0.001 0.004
5.0 0.005 | 0.159 | 30588 | 0.0400 | 0.0239 | 0.0239 0.024 0.001 0.005
5.5 0.006 | 0.175 | 33646 | 0.0400 | 0.0234 | 0.0234 0.023 0.002 0.006
6.0 0.006 | 0.191 | 36705 | 0.0400 | 0.0229 | 0.0229 0.023 0.002 0.007
6.5 0.007 | 0.207 | 39764 | 0.0400 | 0.0224 | 0.0224 0.022 0.002 0.008
7.0 0.007 | 0.223 | 42823 | 0.0400 | 0.0220 | 0.0220 0.022 0.003 0.010
7.5 0.008 | 0.239 | 45881 | 0.0400 | 0.0216 | 0.0216 0.022 0.003 0.011
8.0 0.008 | 0.255 | 48940 | 0.0400 | 0.0213 | 0.0213 0.021 0.003 0.013
8.5 0.009 | 0.271 | 51999 | 0.0400 | 0.0210 | 0.0210 0.021 0.004 0.014
9.0 0.009 | 0.286 | 55058 | 0.0400 | 0.0207 | 0.0207 0.021 0.004 0.016
9.5 0.010 | 0.302 | 58117 | 0.0400 | 0.0204 | 0.0204 0.020 0.004 0.018
10.0 | 0.010 | 0.318 | 61175 | 0.0400 | 0.0201 | 0.0201 0.020 0.005 0.020
11.0 | 0.011 | 0.350 | 67293 | 0.0400 | 0.0196 | 0.0196 0.020 0.006 0.024
12.0 | 0.012 | 0.382 | 73410 | 0.0400 | 0.0192 | 0.0192 0.019 0.007 0.028
13.0 | 0.013 | 0.414 | 79528 | 0.0400 | 0.0188 | 0.0188 0.019 0.008 0.033
14.0 | 0.014 | 0.446 | 85645 | 0.0400 | 0.0185| 0.0185 0.018 0.009 0.038
Potrubi
DN150
Q Q Vis0 Reiso Al A2 A3 Also hiiso hmiso
[/s] [m/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 | 0.028 | 4078 | 0.0400 | 0.0396 | 0.0396 0.040 0.000 0.001
1.0 0.001 | 0.057 | 8157 | 0.0400 | 0.0333 | 0.0333 0.033 0.000 0.003
1.5 0.002 | 0.085 | 12235 | 0.0400 | 0.0301 | 0.0301 0.030 0.000 0.005
2.0 0.002 | 0.113 | 16313 | 0.0400 | 0.0280 | 0.0280 0.028 0.000 0.008
2.5 0.003 | 0.141 | 20392 | 0.0400 | 0.0265 | 0.0265 0.026 0.000 0.011
3.0 0.003 | 0.170 | 24470 | 0.0400 | 0.0253 | 0.0253 0.025 0.000 0.014
3.5 0.004 | 0.198 | 28548 | 0.0400 | 0.0243 | 0.0243 0.024 0.001 0.018
4.0 0.004 | 0.226 | 32627 | 0.0400 | 0.0235 | 0.0235 0.024 0.001 0.022
4.5 0.005 | 0.255 | 36705 | 0.0400 | 0.0229 | 0.0229 0.023 0.001 0.026
Q Q V150 Reiso Al A2 A3 Ats0 hqiso hmiso
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[/s] [m¥/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
5.0 0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 0.022 0.001 0.030
5.5 0.006 | 0.311 | 44862 | 0.0400 | 0.0217 | 0.0217 0.022 0.001 0.035
6.0 0.006 | 0.340 | 48940 | 0.0400 | 0.0213 | 0.0213 0.021 0.001 0.040
6.5 0.007 | 0.368 | 53019 | 0.0400 | 0.0209 | 0.0209 0.021 0.002 0.045
7.0 0.007 | 0.396 | 57097 | 0.0400 | 0.0205 | 0.0205 0.020 0.002 0.051
7.5 0.008 | 0.424 | 61175 | 0.0400 | 0.0201 | 0.0201 0.020 0.002 0.057
8.0 0.008 | 0.453 | 65254 | 0.0400 | 0.0198 | 0.0198 0.020 0.002 0.063
8.5 0.009 | 0.481 | 69332 | 0.0400 | 0.0195| 0.0195 0.019 0.003 0.069
9.0 0.009 | 0.509 | 73410 | 0.0400 | 0.0192 | 0.0192 0.019 0.003 0.075
9.5 0.010 | 0.538 | 77489 | 0.0400 | 0.0190 | 0.0190 0.019 0.003 0.082
10.0 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 0.019 0.003 0.089
11.0 | 0.011 | 0.622 | 89724 | 0.0400 | 0.0183 | 0.0183 0.018 0.004 0.103
12.0 | 0.012 | 0.679 | 97880 | 0.0400 | 0.0179 | 0.0179 0.018 0.005 0.118
13.0 | 0.013 | 0.736 | 106037 | 0.0400 | 0.0247 | 0.0250 0.025 0.008 0.134
14.0 | 0.014 | 0.792 | 114194 | 0.0400 | 0.0246 | 0.0249 0.025 0.009 0.151
Potrubi DN50

Q Q Vs0 Reso A1 Ao A3 Aso hyso hmso
[/s] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0
0.5 0.001 | 0.201 | 10866 | 0.0400 | 0.0310| 0.0310 0.031 0.001 0.005
1.0 0.001 | 0.402 | 21732 | 0.0400 | 0.0261 | 0.0261 0.026 0.002 0.020
1.5 0.002 | 0.603 | 32598 | 0.0400 | 0.0235| 0.0235 0.024 0.004 0.045
2.0 0.002 | 0.803 | 43464 | 0.0400 | 0.0219| 0.0219 0.022 0.006 0.079
2.5 0.003 | 1.004 | 54330 | 0.0400 | 0.0207 | 0.0207 0.021 0.009 0.124
3.0 0.003 | 1.205 | 65196 | 0.0400 | 0.0198 | 0.0198 0.020 0.012 0.179
3.5 0.004 | 1.406 | 76062 | 0.0400 | 0.0191 | 0.0191 0.019 0.016 0.243
4.0 0.004 | 1.607 | 86928 | 0.0400 | 0.0184 | 0.0184 0.018 0.020 0.318
4.5 0.005 | 1.808 | 97794 | 0.0400 | 0.0179 | 0.0179 0.018 0.025 0.402
5.0 0.005 | 2.008 | 108659 | 0.0400 | 0.0317 | 0.0318 0.032 0.055 0.496
5.5 0.006 | 2.209 | 119525 | 0.0400 | 0.0316 | 0.0317 0.032 0.066 0.600
6.0 0.006 | 2.410 | 130391 | 0.0400 | 0.0316 | 0.0317 0.032 0.079 0.715
6.5 0.007 | 2.611 | 141257 | 0.0400 | 0.0315| 0.0316 0.032 0.092 0.839
7.0 0.007 | 2.812 | 152123 | 0.0400 | 0.0315| 0.0316 0.032 0.107 0.973
7.5 0.008 | 3.013 | 162989 | 0.0400 | 0.0315| 0.0315 0.032 0.123 1.117
8.0 0.008 | 3.214 | 173855 | 0.0400 | 0.0314 | 0.0315 0.031 0.140 1.270
8.5 0.009 | 3.414 | 184721 | 0.0400 | 0.0314 | 0.0315 0.031 0.157 1.434
9.0 0.009 | 3.615 | 195587 | 0.0400 | 0.0314 | 0.0314 0.031 0.176 1.608
9.5 0.010 | 3.816 | 206453 | 0.0400 | 0.0314 | 0.0314 0.031 0.196 1.791
10.0 | 0.010 | 4.017 | 217319 | 0.0400 | 0.0313 | 0.0314 0.031 0.217 1.985
Q Q Vs0 Reso Al A2 A3 Aso hyso himso
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[Vs] [m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]
11.0 | 0.011 | 4.419 | 239051 | 0.0400 | 0.0313 | 0.0313 0.031 0.263 2.402
12.0 | 0.012 | 4.820 | 260783 | 0.0400 | 0.0313 | 0.0313 0.031 0.312 2.858
13.0 | 0.013 | 5.222 | 282515 | 0.0400 | 0.0313 | 0.0313 0.031 0.366 3.355
14.0 | 0.014 | 5.624 | 304247 | 0.0400 | 0.0312 | 0.0313 0.031 0.424 3.890
Potrubi DN40
Q Q \Z0) Reqo M A A Ao hiao hmao
[Vs] [m'/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 | 0.363 | 14600 | 0.040 | 0.029 0.029 0.029 0.003 0.003
1.0 0.001 | 0.725 ] 29201 | 0.040 | 0.024 0.024 0.024 0.010 0.011
1.5 0.002 | 1.088 | 43801 | 0.040 | 0.022 0.022 0.022 0.020 0.024
2.0 0.002 | 1.450 | 58401 | 0.040 | 0.020 0.020 0.020 0.033 0.043
2.5 0.003 | 1.813 | 73002 | 0.040 | 0.019 0.019 0.019 0.049 0.067
3.0 0.003 | 2.176 | 87602 | 0.040 | 0.018 0.018 0.018 0.067 0.097
3.5 0.004 | 2.538 | 102202 | 0.040 | 0.035 0.035 0.035 0.172 0.131
4.0 0.004 | 2.901 | 116802 | 0.040 | 0.035 0.035 0.035 0.225 0.172
4.5 0.005 | 3.264 | 131403 | 0.040 | 0.034 0.035 0.035 0.284 0.217
5.0 0.005 | 3.626 | 146003 | 0.040 | 0.034 0.034 0.034 0.350 0.268
5.5 0.006 | 3.989 | 160603 | 0.040 | 0.034 0.034 0.034 0.422 0.324
6.0 0.006 | 4.351 | 175204 | 0.040 | 0.034 0.034 0.034 0.502 0.386
6.5 0.007 | 4.714 | 189804 | 0.040 | 0.034 0.034 0.034 0.589 0.453
7.0 0.007 | 5.077 | 204404 | 0.040 | 0.034 0.034 0.034 0.682 0.525
7.5 0.008 | 5.439 | 219005 | 0.040 | 0.034 0.034 0.034 0.783 0.603
8.0 0.008 | 5.802 | 233605 | 0.040 | 0.034 0.034 0.034 0.890 0.686
8.5 0.009 | 6.165 | 248205 | 0.040 | 0.034 0.034 0.034 1.004 0.775
9.0 0.009 | 6.527 | 262806 | 0.040 | 0.034 0.034 0.034 1.125 0.869
9.5 0.010 | 6.890 | 277406 | 0.040 | 0.034 0.034 0.034 1.253 0.968
10.0 | 0.010 | 7.252 | 292006 | 0.040 | 0.034 0.034 0.034 1.388 1.072
11.0 | 0.011 | 7.978 | 321207 | 0.040 | 0.034 0.034 0.034 1.678 1.298
12.0 | 0.012 | 8.703 | 350407 | 0.040 | 0.034 0.034 0.034 1.996 1.544
13.0 | 0.013 | 9.428 | 379608 | 0.040 | 0.034 0.034 0.034 2.342 1.812
14.0 | 0.014 |10.153] 408809 | 0.040 | 0.034 0.034 0.034 2.715 2.102
Potrubi
DN100
Q Q Vao himioo
[Vs] [m%s] [m/s] [m]
0 0 0 0
0.5 0.001 | 0.064 | 0.000
1.0 0.001 | 0.127 | 0.000
1.5 0.002 | 0.191 | 0.001
2.0 0.002 | 0.255 | 0.001
2.5 0.003 | 0.318 | 0.002
Q Q Va0 hmioo
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[Vs] [m¥s] [m/s] [m]
3.0 | 0.003 |0.382 | 0.003
3.5 0.004 | 0.446 | 0.003
4.0 | 0.004 | 0.509 | 0.004
4.5 0.005 ] 0.573 | 0.006
5.0 | 0.005 | 0.637 | 0.007
5.5 0.006 | 0.700 | 0.008
6.0 | 0.006 | 0.764 | 0.010
6.5 0.007 ]0.828 | 0.012
7.0 | 0.007 |0.891 | 0.014
7.5 0.008 | 0.955| 0.016
8.0 | 0.008 | 1.019| 0.018
8.5 0.009 | 1.082 | 0.020
9.0 | 0.009 |1.146 | 0.023
9.5 0.010 | 1.210 | 0.025
10.0 | 0.010 | 1.273 | 0.028
11.0 | 0.011 | 1.401 | 0.034
12.0 | 0.012 | 1.528 | 0.040
13.0 | 0.013 | 1.655 | 0.047
14.0 | 0.014 | 1.783 | 0.055
Vysledna tabulka
Q Q th th hinax hmin
[s] [m¥s]  [m] [m] [m] [m]
0 0 0 0 1.818 | 1.028
0.5 | 0.0005 | 0.003 | 0.009 | 1.830 | 1.040
1 0.001 | 0.012 | 0.034 | 1.864 | 1.074
1.5 | 0.0015 | 0.024 | 0.075 | 1917 | 1.127
2 0.002 | 0.040 | 0.132 | 1.989 | 1.199
2.5 | 0.0025 | 0.058 | 0.205 | 2.081 | 1.291
3 0.003 | 0.080 | 0.293 | 2.192 | 1.402
3.5 | 0.0035 | 0.190 | 0.398 | 2.406 | 1.616
4 0.004 | 0.247 | 0.518 | 2.583 | 1.793
4.5 | 0.0045 | 0311 | 0.655 | 2.783 | 1.993
5 0.005 | 0.407 | 0.807 | 3.032 | 2.242
5.5 | 0.0055 | 0492 | 0.974 | 3.284 | 2.494
6 0.006 | 0.584 | 1.158 | 3.560 | 2.770
6.5 | 0.0065 | 0.685 | 1.357 | 3.860 | 3.070
7 0.007 | 0.794 | 1.572 | 4.184 | 3.394
7.5 | 0.0075 | 0.910 | 1.803 | 4.532 | 3.742
8 0.008 | 1.035 | 2.050 | 4.903 | 4.113
8.5 | 0.0085 | 1.168 | 2.312 | 5.298 | 4.508
9 0.009 | 1.308 | 2.590 | 5.717 | 4.927
9.5 | 0.0095 | 1.457 | 2.884 | 6.159 | 5.369
Q Q >h >hm hinax hinin
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[Us] [m¥s] [m] [m] _[m] _ [m]
10 | 001 | 1.613 | 3.194 | 6.625 | 5.835
11 | 0.011 | 1.951 | 3.860 | 7.629 | 6.839
12 | 0.012 | 2320 | 4.589 | 8.727 | 7.937
13 | 0.013 | 2.723 | 5381 | 9.922 | 9.132
14 | 0.014 | 3.156 | 6.236 | 11.211|10.421
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h [m]

14

12

10

Q-h charakteristika potrubi a ¢erpadel "CM1-R5" - (0 - 14) I/s

—8—hmax  —@—hmin —0—CM1_15_Hz

¢M1_20_Hz —#—CM1_30_Hz —@—CM1_35_Hz

—o— CM1_40_Hz

—0— CM1_45_Hz

—0—CM1_50_Hz

T @ P
—u— -
O ° ° ° ° . .
0 2 6 8 10 12 14 16

Qll/s]

18



Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

CM1 CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Délky: | Lpnooo

Rozsah prutoki v pripojovacim

bodé:

RS - Velké priitoky (0-60) I/s

Cerpadlo - CM1

9.625 |m

Lbniso

1.901 |m

Singularity

DN40 | DN50 DN100

DN150 ) DN200

Koleno 90°

0.340

Rozs$iteni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsifeni z DN 150 na DN 200

0.218

T kus zména smeéru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Induk¢ni priutokomér DN 150

0.100

T kus zména sméru 90°

1.040

Nozové Soupatko

0.06

Rozs$iteni z DN 150 na DN 200

0.218

Koleno 90°

0.340

PryZzovy kompenzator

0.071

Nozové Soupatko

0.040

T kus zména sméru 90°

1.040

2

0 0.340

1.323 | 4.006

Potrubi DN200

Q Q
[I/s] [m?/s]

V200

[m/s]

Rezoo M
[-] [-]

) A3
[-] [-]

7\«200

[-]

ht200

[m]

hmZOO

[m]

0 0

0

0

0

2.5 0.003

0.080

15294 | 0.0400

0.0285 | 0.0285

0.0285

0.000

0.001

5.0 | 0.005

0.159

30588 | 0.0400

0.0239 | 0.0239

0.0239

0.001

0.005

-85 -




Q Q V200 Rezpo Al Ao A3 A200 heoo hma00
[Vs] [ms] [m/s] [-] [-] [-] [-] [-] [m] [m]
7.5 0.008 0.239 | 45881 0.0400 0.0216 0.0216 0.0216 0.003 0.012
10.0 | 0.010 0.318 | 61175 | 0.0400 0.0201 0.0201 0.0201 0.005 0.021
12.5 | 0.013 0.398 | 76469 | 0.0400 0.0190 0.0190 0.0190 0.007 0.032
150 | 0.015 0.477 | 91763 | 0.0400 0.0182 0.0182 0.0182 0.010 0.047
17.5 | 0.018 0.557 | 107057 | 0.0400 0.0232 0.0236 0.0236 0.018 0.063
20.0 | 0.020 0.637 | 122351 | 0.0400 0.0230 0.0234 0.0234 0.023 0.083
22.5 | 0.023 0.716 | 137644 | 0.0400 0.0229 0.0233 0.0232 0.029 0.105
25.0 | 0.025 0.796 | 152938 | 0.0400 0.0228 0.0231 0.0231 0.036 0.129
27.5 | 0.028 0.875 | 168232 | 0.0400 0.0227 0.0230 0.0230 0.043 0.156
30.0 | 0.030 0.955 | 183526 | 0.0400 0.0226 0.0229 0.0229 0.051 0.186
32.5 | 0.033 1.035 | 198820 | 0.0400 0.0226 0.0228 0.0228 0.060 0.219
35.0 | 0.035 1.114 | 214113 | 0.0400 0.0225 0.0227 0.0227 0.069 0.253
37.5 | 0.038 1.194 | 229407 | 0.0400 0.0224 0.0227 0.0227 0.079 0.291
40.0 | 0.040 1.273 | 244701 | 0.0400 0.0224 0.0226 0.0226 0.090 0.331
425 | 0.043 1.353 | 259995 | 0.0400 0.0224 0.0226 0.0226 0.101 0.374
45.0 | 0.045 1.432 | 275289 | 0.0400 0.0223 0.0225 0.0225 0.113 0.419
475 | 0.048 1.512 | 290583 | 0.0400 0.0223 0.0225 0.0225 0.126 0.467
50.0 | 0.050 1.592 | 305876 | 0.0400 0.0223 0.0225 0.0224 0.139 0.517
52.5 | 0.053 1.671 | 321170 | 0.0400 0.0222 0.0224 0.0224 0.154 0.570
55.0 | 0.055 1.751 | 336464 | 0.0400 0.0222 0.0224 0.0224 0.168 0.626
57.5 | 0.058 1.830 | 351758 | 0.0400 0.0222 0.0224 0.0224 0.184 0.684
60.0 | 0.060 1.910 | 367052 | 0.0400 0.0222 0.0223 0.0223 0.200 0.745
Potrubi DN150
Q Q V150 Reiso A1 Ao A3 Ats0 hiiso hmiso
[/s] [ms] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
2.5 0.003 0.141 20392 | 0.0400 0.0265 0.0265 0.0265 0.000 0.011
5.0 0.005 0.283 | 40784 | 0.0400 0.0223 0.0223 0.0223 0.001 0.031
7.5 0.008 0.424 | 61175 | 0.0400 0.0201 0.0201 0.0201 0.002 0.057
10.0 | 0.010 0.566 | 81567 | 0.0400 0.0187 0.0187 0.0187 0.004 0.090
12.5 | 0.013 0.707 | 101959 | 0.0400 0.0248 0.0251 0.0251 0.008 0.128
150 | 0.015 0.849 | 122351 | 0.0400 0.0245 0.0248 0.0248 0.012 0.170
17.5 | 0.018 0.990 | 142742 | 0.0400 0.0244 0.0246 0.0246 0.016 0.218
20.0 | 0.020 1.132 | 163134 | 0.0400 0.0243 0.0245 0.0245 0.020 0.270
22.5 | 0.023 1.273 | 183526 | 0.0400 0.0242 0.0244 0.0244 0.026 0.327
25.0 | 0.025 1.415 | 203918 | 0.0400 0.0241 0.0243 0.0243 0.031 0.388
27.5 | 0.028 1.556 | 224309 | 0.0400 0.0240 0.0242 0.0242 0.038 0.454
30.0 | 0.030 1.698 | 244701 | 0.0400 0.0240 0.0242 0.0242 0.045 0.524
32.5 | 0.033 1.839 | 265093 | 0.0400 0.0240 0.0241 0.0241 0.053 0.597
35.0 | 0.035 1.981 | 285485 | 0.0400 0.0239 0.0241 0.0241 0.061 0.675
37.5 | 0.038 2.122 | 305876 | 0.0400 0.0239 0.0240 0.0240 0.070 0.757
40.0 | 0.040 2.264 | 326268 | 0.0400 0.0239 0.0240 0.0240 0.079 0.843
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Q Q V150 Reiso A1 Ao A3 Ats0 hiiso hmiso
[Vs] [m’/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
42.5 | 0.043 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.089 0.933
45.0 | 0.045 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.100 1.026
47.5 | 0.048 2.688 | 387443 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.112 1.124
50.0 | 0.050 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.123 1.225
52.5 | 0.053 2971 | 428227 | 0.0400 | 0.0238 | 0.0238 | 0.0238 0.136 1.330
55.0 | 0.055 3.112 | 448619 | 0.0400 | 0.0237 | 0.0238 | 0.0238 0.149 1.439
57.5 | 0.058 3.254 | 469011 | 0.0400 | 0.0237 | 0.0238 | 0.0238 0.163 1.551
60.0 | 0.060 3.395 | 489402 | 0.0400 | 0.0237 | 0.0238 | 0.0238 0.177 1.667
Potrubi DN100
Q Q V40 himao
[I/s] [m¥s] [m/s] [m]
0 0 0 0
2.5 0.003 0.318 0.002
5.0 0.005 0.637 0.007
7.5 0.008 0.955 0.016
10.0 | 0.010 1.273 0.028
12.5 | 0.013 1.592 0.044
15.0 | 0.015 1.910 0.063
17.5 | 0.018 2.228 0.086
20.0 | 0.020 2.546 0.112
22.5 | 0.023 2.865 0.142
25.0 | 0.025 3.183 0.176
27.5 | 0.028 3.501 0.212
30.0 | 0.030 3.820 0.253
32.5 | 0.033 4.138 0.297
35.0 | 0.035 4.456 0.344
37.5 | 0.038 4.775 0.395
40.0 | 0.040 5.093 0.449
42.5 | 0.043 5.411 0.507
45.0 | 0.045 5.730 0.569
47.5 | 0.048 6.048 0.634
50.0 | 0.050 6.366 0.702
52.5 | 0.053 6.685 0.774
55.0 | 0.055 7.003 0.850
57.5 | 0.058 7.321 0.929
60.0 | 0.060 7.639 1.011
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Vysledna tabulka

Q Q th th hmax hmin
[Vs] [m¥s]  [m] [m] [m] [m]

0 0 0 0 1.818 1.028

2.5 | 0.0025 | 0.001 | 0.014 1.833 1.043

5 0.005 | 0.003 | 0.043 1.863 1.073

7.5 | 0.0075 | 0.005 | 0.085 1.908 1.118

10 0.01 0.009 | 0.138 1.965 1.175

12.5 | 0.0125 | 0.015 | 0.204 2.037 1.247

15 0.015 | 0.022 | 0.280 2.120 1.330

17.5 | 0.0175 | 0.034 | 0.367 2.219 1.429

20 0.02 0.044 | 0.466 2.327 1.537

22.5 | 0.0225 | 0.055 | 0.574 2.447 1.657

25 0.025 | 0.067 | 0.693 2.579 1.789

27.5 ] 0.0275 | 0.081 | 0.823 2.722 1.932

30 0.03 0.096 | 0.963 2.877 2.087

32.5 | 0.0325 | 0.113 | 1.113 3.043 2.253

35 0.035 | 0.130 | 1.273 3.221 2431

37.5 | 0.0375 | 0.149 | 1.443 3.410 2.620

40 0.04 0.169 | 1.623 3.611 2.821

42.5 | 0.0425 | 0.191 | 1.814 3.822 3.032

45 0.045 | 0.214 | 2.014 4.046 3.256

47.5 | 0.0475 | 0.238 | 2.224 4.280 3.490

50 0.05 0.263 | 2.444 4.525 3.735

52.5 | 0.0525 | 0.290 | 2.674 4.782 3.992

55 0.055 | 0.317 | 2.914 5.050 4.260

57.5 | 0.0575 | 0347 | 3.164 5.328 4.538

60 0.06 0.377 | 3.423 5.618 4.828
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h[m]

Q-h charakteristika potrubi a ¢erpadel "CM1-R5" - (0 - 60) I/s

—8—hmax  —@—hmin —0—CM1_15_Hz ¢M1_20_Hz —#—CM1_30_Hz —@—CM1_35_Hz —@=—CM1_40 Hz ——CM1_45 Hz —@—CM1_50_Hz
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|
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0 10 20 30 40 50 60 70 80

Qll/s]



Smér ¢erpaného mnozZstvi a pouzita ¢erpadla

Cerpadlo

cMm1

cMm1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) /s

(0-100) U/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutoki v piripojovacim bodé:
RS - Velké prutoky (0-100) I/s

Cerpadlo - CM1+CM2

CM1

G

Singularity

DN40  DNS50

DN100 DNI150 DN200

Koleno 90°

0.340

Rozsireni z DN 100 na DN
150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN
200

0.218

T kus zména sméru 90°

1.040

T kus (M1+M2) smér od M1

0.430

2.

0.340 | 0.963

1.688

CM2

Singularity

DN40 | DN50

DN100 | DN150

DN200

Koleno 90°

0.340

Rozsireni z DN 100 na DN
150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN
200

0.218

T kus (M1+M2) smér od M2

0.460

2.

0.340 | 0.963

0.678
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CM1+CM2 ¢

Singularity DN40 DN50 DNI100 DNI50 DN200

Ztzeni z DN 200 na DN 150 0.200

Induk¢ni priutokomér DN 150 0.100

Nozové Soupatko 0.06

Rozsiteni z DN 150 na DN

200 0.218

T kus zména sméru 90° 1.040

Koleno 90° 0.340

Nozové Soupatko 0.040

Pryzovy kompenzazor 0.071

T kus zména sméru 90° 1.040

> 0 0 0 0.360 | 2.748

DELKY CM1 DELKY CM2 DELKY CM1+CM2
Lbn2oo 0.244 m Lon2oo m Lon2oo 8.637 m
Lpniso 0.699 m Lpniso 0.699 m Lpniso 1.202 m
Potrubi DN200

CM1

Q Q vaoo  Reooo At A A3 A200 heoo hma00
Ws] [m¥s] [m/s] [-] [] [] [1 [] _ [m] _ [m]
0 0 0 0 0 0 0 0 0 0
2.5 1 0.003 | 0.080 | 15294 [0.0400]0.0285] 0.0285 | 0.0285 | 0.000 0.001
5.0 | 0.005 | 0.159 | 30588 |0.0400]0.0239| 0.0239 | 0.0239 | 0.000 0.002
7.5 | 0.008 | 0.239 | 45881 |0.0400]0.0216| 0.0216 | 0.0216 | 0.000 0.005
10.0| 0.010 | 0.318 | 61175 [0.0400|0.0201 | 0.0201 | 0.0201 | 0.000 0.009
12.5] 0.013 ] 0.398 | 76469 10.0400|0.0190| 0.0190 | 0.0190 | 0.000 0.014
15.0] 0.015 | 0.477 | 91763 [0.0400|0.0182| 0.0182 | 0.0182 | 0.000 0.020
17.5] 0.018 | 0.557 | 107057]0.0400 | 0.0232| 0.0236 | 0.0236 | 0.000 0.027
20.0| 0.020 | 0.637 | 122351 ]0.0400| 0.0230| 0.0234 | 0.0234 | 0.001 0.035
22.5] 0.023 | 0.716 | 137644 0.0400 | 0.0229 | 0.0233 | 0.0232 | 0.001 0.044
25.0] 0.025 ] 0.796 | 152938]0.0400 | 0.0228 | 0.0231 | 0.0231 | 0.001 0.054
27.5] 0.028 | 0.875 | 168232 ]0.0400|0.0227| 0.0230 | 0.0230 | 0.001 0.066
30.0 ] 0.030 | 0.955 | 183526]0.0400|0.0226 | 0.0229 | 0.0229 | 0.001 0.078
32.5] 0.033 | 1.035 | 198820 |0.0400| 0.0226 | 0.0228 | 0.0228 | 0.002 0.092
35.0] 0.035 | 1.114 [214113]0.0400| 0.0225| 0.0227 | 0.0227 | 0.002 0.107
37.5] 0.038 | 1.194 | 229407 |0.0400 | 0.0224 | 0.0227 | 0.0227 | 0.002 0.123
40.0 | 0.040 | 1.273 |244701|0.0400| 0.0224 | 0.0226 | 0.0226 | 0.002 0.139
42.5] 0.043 | 1.353 [259995|0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.003 0.157
45.0] 0.045 | 1.432 [275289]0.0400 ] 0.0223 | 0.0225 | 0.0225 | 0.003 0.176
47.5] 0.048 | 1.512 290583 |0.0400| 0.0223 | 0.0225 | 0.0225 | 0.003 0.197
50.0 | 0.050 | 1.592 [305876]0.0400| 0.0223 | 0.0225 | 0.0224 | 0.004 0.218
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CM2

Q Q V200 Rezoo Al A2 A3 A200 hioo him200
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
2.5 1 0.003 | 0.080 | 15294 | 0.0400 | 0.0285 | 0.0285 | 0.0285 | 0.000 | 0.000
5.0 | 0.005 | 0.159 | 30588 0.0400 | 0.0239 | 0.0239 | 0.0239 | 0.000 | 0.001
7.5 | 0.008 | 0.239 | 45881 0.0400 | 0.0216 | 0.0216 | 0.0216 | 0.000 | 0.002
10.0 | 0.010 | 0.318 | 61175 0.0400 | 0.0201 | 0.0201 | 0.0201 | 0.000 | 0.004
12,51 0.013 | 0.398 | 76469 | 0.0400 | 0.0190 | 0.0190 | 0.0190 | 0.000 | 0.005
15.0| 0.015 | 0477 | 91763 0.0400 | 0.0182 | 0.0182 | 0.0182 | 0.000 | 0.008
17.5| 0.018 | 0.557 | 107057 | 0.0400 | 0.0232 | 0.0236 | 0.0236 | 0.000 | 0.011
20.0 | 0.020 | 0.637 | 122351 | 0.0400 | 0.0230 | 0.0234 | 0.0234 | 0.000 | 0.014
22.51 0.023 | 0.716 | 137644 | 0.0400 | 0.0229 | 0.0233 | 0.0232 | 0.000 | 0.018
25.0 ] 0.025 | 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 | 0.000 | 0.022
27.51 0.028 | 0.875 | 168232 | 0.0400 | 0.0227 | 0.0230 | 0.0230 | 0.000 | 0.026
30.0 | 0.030 | 0.955 | 183526 | 0.0400 | 0.0226 | 0.0229 | 0.0229 | 0.000 | 0.032
32,51 0.033 | 1.035 | 198820 | 0.0400 | 0.0226 | 0.0228 | 0.0228 | 0.000 | 0.037
35.0( 0.035 | 1.114 | 214113 | 0.0400 | 0.0225 | 0.0227 | 0.0227 | 0.000 | 0.043
37.5| 0.038 | 1.194 | 229407 | 0.0400 | 0.0224 | 0.0227 | 0.0227 | 0.000 | 0.049
40.0 | 0.040 | 1.273 | 244701 | 0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.000 | 0.056
42.51 0.043 | 1.353 | 259995 | 0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.000 | 0.063
45.0 | 0.045 | 1.432 | 275289 | 0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.000 | 0.071
47.51 0.048 | 1.512 | 290583 | 0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.000 | 0.079
50.0 | 0.050 | 1.592 | 305876 | 0.0400 | 0.0223 | 0.0225 | 0.0224 | 0.000 | 0.088
CM1+CM2
Q Q V200 Rezpo At Ao A3 A200 hioo hma00
[Vs] [m/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
5 | 0.005 | 0.159 | 30588 0.0400 | 0.0239 | 0.0239 | 0.0239 | 0.001 | 0.004
10 | 0.010 | 0.318 | 61175 0.0400 | 0.0201 | 0.0201 | 0.0201 | 0.004 | 0.014
15 | 0.015 | 0.477 | 91763 0.0400 | 0.0182 | 0.0182 | 0.0182 | 0.009 | 0.032
20 | 0.020 | 0.637 | 122351 | 0.0400 | 0.0230 | 0.0234 | 0.0234 | 0.021 | 0.057
25 1 0.025 | 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 | 0.032 | 0.089
30 | 0.030 | 0.955 | 183526 | 0.0400 | 0.0226 | 0.0229 | 0.0229 | 0.046 | 0.128
351 0.035 | 1.114 | 214113 | 0.0400 | 0.0225 | 0.0227 | 0.0227 | 0.062 | 0.174
40 | 0.040 | 1.273 | 244701 | 0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.081 | 0.227
45 | 0.045 | 1.432 | 275289 | 0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.102 | 0.287
50 | 0.050 | 1.592 | 305876 | 0.0400 | 0.0223 | 0.0225 | 0.0224 | 0.125 | 0.355
55 | 0.055 | 1.751 | 336464 | 0.0400 | 0.0222 | 0.0224 | 0.0224 | 0.151 | 0.429
60 | 0.060 | 1.910 | 367052 | 0.0400 | 0.0222 | 0.0223 | 0.0223 | 0.179 | 0.511
65 | 0.065 | 2.069 | 397639 | 0.0400 | 0.0222 | 0.0223 | 0.0223 | 0.210 | 0.600
70 | 0.070 | 2.228 | 428227 | 0.0400 | 0.0221 | 0.0223 | 0.0223 | 0.243 | 0.695
75 | 0.075 | 2.387 | 458815 | 0.0400 | 0.0221 | 0.0222 | 0.0222 | 0.279 | 0.798
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Q Q V200 Rezpo At Ao A3 A200 hioo hma00
[Vs] [m%/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
80 | 0.080 | 2.546 | 489402 | 0.0400 | 0.0221 | 0.0222 | 0.0222 | 0.317 | 0.908
85 | 0.085 | 2.706 | 519990 | 0.0400 | 0.0221 | 0.0222 | 0.0222 | 0.357 | 1.025
90 | 0.090 | 2.865 | 550578 | 0.0400 | 0.0220 | 0.0221 | 0.0221 | 0.400 | 1.150
95 | 0.095 | 3.024 | 581165 | 0.0400 | 0.0220 | 0.0221 | 0.0221 | 0.445 | 1.281
100 | 0.100 | 3.183 | 611753 | 0.0400 | 0.0220 | 0.0221 | 0.0221 | 0.493 | 1.419
Potrubi DN150

CM1

Q Q v150 Rel50 A A2 A3 Also hiiso hmiso
[Vs] [m¥s] [m/s]  [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0.000 0.000
2.5 1 0.003 | 0.141 | 20392 |0.0400 | 0.0265| 0.0265 | 0.0265 0.000 0.010
5.0 | 0.005 | 0.283 | 40784 |0.0400| 0.0223 | 0.0223 | 0.0223 0.000 0.029
7.5 1 0.008 | 0.424 | 61175 |0.0400|0.0201 | 0.0201 | 0.0201 0.001 0.054
10.0| 0.010 | 0.566 | 81567 |0.0400|0.0187 | 0.0187 | 0.0187 0.001 0.084
12.5] 0.013 | 0.707 | 101959 0.0400| 0.0248 | 0.0251 | 0.0251 0.003 0.118
15.0| 0.015 | 0.849 | 122351 |0.0400| 0.0245 | 0.0248 | 0.0248 0.004 0.157
17.5] 0.018 | 0.990 | 142742 |0.0400| 0.0244 | 0.0246 | 0.0246 0.006 0.200
20.0| 0.020 | 1.132 | 163134 |0.0400| 0.0243 | 0.0245 | 0.0245 0.007 0.247
22.51 0.023 | 1.273 | 183526 |0.0400 | 0.0242 | 0.0244 | 0.0244 0.009 0.297
25.0| 0.025 | 1.415 {203918|0.0400 | 0.0241 | 0.0243 | 0.0243 0.012 0.352
27.5] 0.028 | 1.556 | 224309 |0.0400| 0.0240 | 0.0242 | 0.0242 0.014 0.409
30.0| 0.030 | 1.698 | 244701 |0.0400| 0.0240 | 0.0242 | 0.0242 0.017 0.471
32.5] 0.033 | 1.839 |265093 | 0.0400| 0.0240 | 0.0241 | 0.0241 0.019 0.535
35.0] 0.035 | 1.981 | 285485|0.0400| 0.0239 | 0.0241 | 0.0241 0.022 0.603
37.5] 0.038 | 2.122 | 305876 0.0400| 0.0239 | 0.0240 | 0.0240 0.026 0.674
40.0 | 0.040 | 2.264 | 326268 |0.0400 | 0.0239 | 0.0240 | 0.0240 0.029 0.749
42.5| 0.043 | 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.033 0.826
45.0| 0.045 | 2.546 |367052|0.0400 | 0.0238 | 0.0239 | 0.0239 0.037 0.907
47.5| 0.048 | 2.688 | 387443 |0.0400 | 0.0238 | 0.0239 | 0.0239 0.041 0.991
50.0 | 0.050 | 2.829 |407835]0.0400| 0.0238 | 0.0239 | 0.0239 0.045 1.078
CM2

Q Q v150 Rel50 7\.1 7\.2 7\.3 7\.150 htlSO hm150
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0.000 | 0.000
2.5 1 0.003 | 0.141 | 20392 | 0.0400 | 0.0265 | 0.0265 | 0.0265 | 0.000 | 0.010
5.0 | 0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 | 0.000 | 0.029
7.5 1 0.008 | 0.424 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 | 0.001 | 0.054
10.0 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 | 0.001 | 0.084
12.5| 0.013 | 0.707 | 101959 | 0.0400 | 0.0248 | 0.0251 | 0.0251 | 0.003 | 0.118
15.0 0.015 | 0.849 | 122351 | 0.0400 | 0.0245 | 0.0248 | 0.0248 | 0.004 | 0.157
17.5| 0.018 | 0.990 | 142742 | 0.0400 | 0.0244 | 0.0246 | 0.0246 | 0.006 | 0.200
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Q Q v150 Rel50 M A A Aiso huso  hmiso
[Us] [ms] [m/s] [-] [-] [-] [-] [-] [m] [m]
20.0| 0.020 | 1.132 | 163134 | 0.0400 | 0.0243 | 0.0245 | 0.0245 | 0.007 | 0.247
22.5] 0.023 | 1.273 | 183526 | 0.0400 | 0.0242 | 0.0244 | 0.0244 | 0.009 | 0.297
25.0) 0.025 | 1.415 | 203918 | 0.0400 | 0.0241 | 0.0243 | 0.0243 | 0.012 | 0.352
27.5] 0.028 | 1.556 | 224309 | 0.0400 | 0.0240 | 0.0242 | 0.0242 | 0.014 | 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.0400 | 0.0240 | 0.0242 | 0.0242 | 0.017 | 0.471
32.5] 0.033 | 1.839 | 265093 | 0.0400 | 0.0240 | 0.0241 | 0.0241 | 0.019 | 0.535
35.0| 0.035 | 1.981 | 285485 | 0.0400 | 0.0239 | 0.0241 | 0.0241 | 0.022 | 0.603
37.5] 0.038 | 2.122 | 305876 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.026 | 0.674
40.0| 0.040 | 2.264 | 326268 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.029 | 0.749
42.5] 0.043 | 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.033 | 0.826
45.0| 0.045 | 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.037 | 0.907
47.5] 0.048 | 2.688 | 387443 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.041 | 0.991
50.0 | 0.050 | 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.045 | 1.078
CM1+CM2

Q Q v150 Rel50 7\.1 7\.2 7\.3 7\.150 htlSO hmlSO
[Us] [m’s] [m/s]  [] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0.000 | 0.000

5 1.0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 | 0.001 | 0.001

10 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 | 0.002 | 0.006

15 | 0.015 | 0.849 | 122351 | 0.0400 | 0.0245 | 0.0248 | 0.0248 | 0.007 | 0.013

20 | 0.020 | 1.132 | 163134 | 0.0400 | 0.0243 | 0.0245 | 0.0245 | 0.013 | 0.024

25 | 0.025 | 1.415 | 203918 | 0.0400 | 0.0241 | 0.0243 | 0.0243 | 0.020 | 0.037

30 | 0.030 | 1.698 | 244701 | 0.0400 | 0.0240 | 0.0242 | 0.0242 | 0.028 | 0.053

35 1 0.035 | 1.981 | 285485 | 0.0400 | 0.0239 | 0.0241 | 0.0241 | 0.039 | 0.072

40 | 0.040 | 2.264 | 326268 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.050 | 0.094

45 | 0.045 | 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.063 | 0.119

50 | 0.050 | 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.078 | 0.147

55 | 0.055 | 3.112 | 448619 | 0.0400 | 0.0237 | 0.0238 | 0.0238 | 0.094 | 0.178

60 | 0.060 | 3.395 | 489402 | 0.0400 | 0.0237 | 0.0238 | 0.0238 | 0.112 | 0.212

65 | 0.065 | 3.678 | 530186 | 0.0400 | 0.0237 | 0.0238 | 0.0238 | 0.131 | 0.248

70 | 0.070 | 3.961 | 570969 | 0.0400 | 0.0237 | 0.0237 | 0.0237 | 0.152 | 0.288

75 | 0.075 | 4.244 | 611753 | 0.0400 | 0.0237 | 0.0237 | 0.0237 | 0.175 | 0.331

80 | 0.080 | 4.527 | 652536 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.198 | 0.376

85 | 0.085 | 4.810 | 693320 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.224 | 0.425

90 | 0.090 | 5.093 | 734103 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.251 | 0.476

95 | 0.095 | 5376 | 774887 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.279 | 0.530
100 | 0.100 | 5.659 | 815670 | 0.0400 | 0.0236 | 0.0236 | 0.0236 | 0.309 | 0.588
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Potrubi DN100

CM1 CM2

Q Q Vioo  hmioo Q Q V100 hmi0o
[I/s] [m’/s] [m/s] [m] [I/s] [m’/s] [m/s] [m]

0 0 0 0 0 0 0 0
2.5 1 0.003 | 0.318 | 0.002 [ 2.5 0.003 | 0.318 0.002
5.0 | 0.005 | 0.637 | 0.007 | 5.0 | 0.005 | 0.637 0.007
7.5 1 0.008 | 0.955| 0.016 | 7.5 0.008 | 0.955 0.016
10.0| 0.010 | 1.273 | 0.028 | 10.0 | 0.010 | 1.273 0.028
12.5] 0.013 | 1.592 | 0.044 | 12.5 | 0.013 | 1.592 0.044
15.0] 0.015 | 1.910 | 0.063 | 15.0 | 0.015 | 1.910 0.063
17.5] 0.018 | 2.228 | 0.086 | 17.5 | 0.018 | 2.228 0.086
20.0| 0.020 | 2.546 | 0.112 | 20.0 | 0.020 | 2.546 0.112
2251 0.023 | 2.865| 0.142 | 22.5 | 0.023 | 2.865 0.142
25.01 0.025 | 3.183 | 0.176 | 25.0 | 0.025 | 3.183 0.176
27.5] 0.028 | 3.501 | 0.212 | 27.5 | 0.028 | 3.501 0.212
30.0| 0.030 | 3.820 | 0.253 | 30.0 | 0.030 | 3.820 0.253
32.5] 0.033 | 4.138 | 0.297 | 32.5 | 0.033 | 4.138 0.297
35.0] 0.035 | 4.456 | 0.344 | 35.0 | 0.035 | 4.456 0.344
37.5] 0.038 | 4.775 | 0.395 | 37.5 | 0.038 | 4.775 0.395
40.0 | 0.040 | 5.093 | 0.449 | 40.0 | 0.040 | 5.093 0.449
4251 0.043 | 5411 | 0.507 | 42.5 | 0.043 | 5411 0.507
45.0( 0.045 | 5.730 | 0.569 [ 45.0 | 0.045 | 5.730 0.569
47.5| 0.048 | 6.048 | 0.6339| 47.5 | 0.048 | 6.048 0.634
50.0 | 0.050 | 6.366 | 0.7023 ] 50.0 | 0.050 | 6.366 0.702
Vysledna tabulka

Q Q Yhe  Yhm hmax hmin
[/s] [m’/s] [m] [m] [m] [m]

0 0 0.000 | 0.000 | 1.818 | 1.028

5 | 0.005 ] 0.002| 0.018 | 1.838 | 1.048

10 | 0.010 | 0.007 | 0.058 | 1.884 | 1.094

15 | 0.015 | 0.017] 0.120 | 1.955 | 1.165

20 | 0.020 | 0.035 | 0.201 | 2.054 | 1.264

25 1 0.025 | 0.055 | 0.301 | 2.175 | 1.385

30 | 0.030 | 0.079 | 0.421 | 2.317 | 1.527

351 0.035 | 0.107 | 0.559 | 2.484 | 1.694

40 | 0.040 | 0.139 | 0.715 | 2.672 | 1.882

45 | 0.045 | 0.175 | 0.890 | 2.883 | 2.093

50 | 0.050 | 0.216 | 1.083 | 3.117 | 2.327

55 | 0.055 | 0.260 | 1.295 | 3.373 | 2.583

60 | 0.060 | 0.309 | 1.524 | 3.652 | 2.862

65 | 0.065 | 0.362 | 1.772 | 3.952 | 3.162

70 | 0.070 | 0.419 | 2.038 | 4.275 | 3.485

75 1 0.075 | 0.481 | 2.321 | 4.620 | 3.830

-905 -




Q Q th th himax hiin
[Us] [m%s] [m] [m] [m] [m]
80 | 0.080 | 0.547 | 2.622 | 4.987 | 4.197
85 | 0.085 | 0.616 | 2.941 | 5.376 | 4.586
90 | 0.090 | 0.690 | 3.278 | 5.787 | 4.997
95 1.0.095 | 0.769 | 3.633 | 6.219 | 5.429
100 | 0.100 | 0.851 | 4.005 | 6.674 | 5.884
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h[m]

Q-h charakteristika potrubi a ¢erpadel "CM1+CM2-R5" - (0 - 100) I/s

—8—hmax —@—hmin  —0—CM1_CM2_15Hz ¢M1_EM2_20Hz —8—CM1_CM2_30_Hz —@=CM1_CM2 35 Hz —@—CM1_CM2_40Hz —@—CM1_CM2_45 Hz —@—CM1_CM2_50_Hz
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Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Délky:

Rozsah prutokt v pripojovacim bodé:
R6 - Malé prutoky (0-14) I/s

Cerpadlo - EM1

Lon2oo 0.600

Lon1so 1.676

Lonso 0.237

Lonao 0.493

3 [3 (3 |3

g

Singularity

DN40 [DNS50

DN100 | DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN
150

0.563

Koleno 90°

0.340

NoZové Soupatko

0.060

Rozsifeni z DN 150 na DN
200

0.218

T kus zména smeéru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pratokomér DN
150

0.100

Vtok do Bypassu DN 50

0.500

Koleno 90°

0.340

Zuzeni z DN 50 na DN 40

0.200

Indukéni pratokomér DN 40

0.100

T kus zména smeéru 90°

1.04

Kulovy ventil DN 40

0.100

2

1.440 0.840

0.340 | 1.263

1.258
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Potrubi DN200

Q Q V200 Reano A A As A200 ht200 hm200
sl m¥Ysl tmfsl M @ H H H [ml[m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 0.016 3059 0.0400 0.0425 0.0425 0.043 0.000 0.000
1.0 0.001 0.032 6118 0.0400 0.0358 0.0358 0.036 0.000 0.000
1.5 0.002 0.048 9176 0.0400 0.0323 0.0323 0.032 0.000 0.000
2.0 0.002 0.064 12235 0.0400 0.0301 0.0301 0.030 0.000 0.000
2.5 0.003 0.080 15294 0.0400 0.0285 0.0285 0.028 0.000 0.000
3.0 0.003 0.095 18353 0.0400 0.0272 0.0272 0.027 0.000 0.001
3.5 0.004 0.111 21411 0.0400 0.0262 0.0262 0.026 0.000 0.001
4.0 0.004 0.127 24470 0.0400 0.0253 0.0253 0.025 0.000 0.001
4.5 0.005 0.143 27529 0.0400 0.0246 0.0246 0.025 0.000 0.001
5.0 0.005 0.159 30588 0.0400 0.0239 0.0239 0.024 0.000 0.002
5.5 0.006 0.175 33646 0.0400 0.0234 0.0234 0.023 0.000 0.002
6.0 0.006 0.191 36705 0.0400 0.0229 0.0229 0.023 0.000 0.002
6.5 0.007 0.207 39764 0.0400 0.0224 0.0224 0.022 0.000 0.003
7.0 0.007 0.223 42823 0.0400 0.0220 0.0220 0.022 0.000 0.003
7.5 0.008 0.239 | 45881 0.0400 0.0216 0.0216 0.022 0.000 0.004
8.0 0.008 0.255 | 48940 0.0400 0.0213 0.0213 0.021 0.000 0.004
8.5 0.009 0.271 51999 0.0400 0.0210 0.0210 0.021 0.000 0.005
9.0 0.009 0.286 55058 0.0400 0.0207 0.0207 0.021 0.000 0.005
9.5 0.010 0.302 58117 0.0400 0.0204 0.0204 0.020 0.000 0.006
10.0 | 0.010 0.318 61175 0.0400 0.0201 0.0201 0.020 0.000 0.006
11.0 | 0.011 0.350 67293 0.0400 0.0196 0.0196 0.020 0.000 0.008
12.0 | 0.012 0.382 73410 0.0400 0.0192 0.0192 0.019 0.000 0.009
13.0 | 0.013 0.414 | 79528 0.0400 0.0188 0.0188 0.019 0.000 0.011
14.0 | 0.014 0.446 85645 0.0400 0.0185 0.0185 0.018 0.001 0.013
Potrubi DN150
Q Q Vis0 Reiso A A2 A3 Aiso htiso hmiso
[I/s] [m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 0.028 4078 0.0400 0.0396 0.0396 0.040 0.000 0.001
1.0 0.001 0.057 8157 0.0400 0.0333 0.0333 0.033 0.000 0.003
1.5 0.002 0.085 12235 0.0400 0.0301 0.0301 0.030 0.000 0.005
2.0 0.002 0.113 16313 0.0400 0.0280 0.0280 0.028 0.000 0.008
2.5 0.003 0.141 20392 0.0400 0.0265 0.0265 0.026 0.000 0.011
3.0 0.003 0.170 24470 0.0400 0.0253 0.0253 0.025 0.000 0.014
3.5 0.004 0.198 28548 0.0400 0.0243 0.0243 0.024 0.001 0.018
4.0 0.004 0.226 32627 0.0400 0.0235 0.0235 0.024 0.001 0.022
4.5 0.005 0.255 36705 0.0400 0.0229 0.0229 0.023 0.001 0.026
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Q Q V1s0 Reiso A A As Aiso hiis0 hmiso
[I/s] | [m%s] | [m/s] [-] [-] [-] [-] [-] [m] [m]
5.0 0.005 0.283 40784 0.0400 0.0223 0.0223 0.022 0.001 0.030
5.5 0.006 0.311 | 44862 0.0400 0.0217 0.0217 0.022 0.001 0.035
6.0 0.006 0.340 | 48940 0.0400 0.0213 0.0213 0.021 0.001 0.040
6.5 0.007 0.368 53019 0.0400 0.0209 0.0209 0.021 0.002 0.045
7.0 0.007 0.396 57097 0.0400 0.0205 0.0205 0.020 0.002 0.051
7.5 0.008 0.424 61175 0.0400 0.0201 0.0201 0.020 0.002 0.057
8.0 0.008 0.453 65254 0.0400 0.0198 0.0198 0.020 0.002 0.063
8.5 0.009 0.481 69332 0.0400 0.0195 0.0195 0.019 0.003 0.069
9.0 0.009 0.509 73410 0.0400 0.0192 0.0192 0.019 0.003 0.075
9.5 0.010 0.538 77489 0.0400 0.0190 0.0190 0.019 0.003 0.082
10.0 | 0.010 0.566 81567 0.0400 0.0187 0.0187 0.019 0.003 0.089
11.0 | 0.011 0.622 89724 0.0400 0.0183 0.0183 0.018 0.004 0.103
12.0 | 0.012 0.679 97880 0.0400 0.0179 0.0179 0.018 0.005 0.118
13.0 | 0.013 0.736 | 106037 | 0.0400 0.0247 0.0250 0.025 0.008 0.134
14.0 | 0.014 0.792 | 114194 | 0.0400 0.0246 0.0249 0.025 0.009 0.151

Potrubi DN50

Q Q Vso Reso A A2 As Aso hiso hmso
[I/s] _[m3/s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 0.201 10866 0.0400 0.0310 0.0310 0.031 0.000 0.002
1.0 0.001 0.402 21732 0.0400 0.0261 0.0261 0.026 0.001 0.007
1.5 0.002 0.603 32598 0.0400 0.0235 0.0235 0.024 0.002 0.016
2.0 0.002 0.803 43464 0.0400 0.0219 0.0219 0.022 0.003 0.028
2.5 0.003 1.004 | 54330 0.0400 0.0207 0.0207 0.021 0.004 0.043
3.0 0.003 1.205 65196 0.0400 0.0198 0.0198 0.020 0.006 0.062
3.5 0.004 1.406 76062 0.0400 0.0191 0.0191 0.019 0.008 0.085
4.0 0.004 1.607 86928 0.0400 0.0184 0.0184 0.018 0.010 0.111
4.5 0.005 1.808 97794 0.0400 0.0179 0.0179 0.018 0.013 0.140
5.0 0.005 2.008 | 108659 | 0.0400 0.0317 0.0318 0.032 0.028 0.173
5.5 0.006 2.209 | 119525 | 0.0400 0.0316 0.0317 0.032 0.033 0.209
6.0 0.006 2.410 | 130391 | 0.0400 0.0316 0.0317 0.032 0.039 0.249
6.5 0.007 2.611 | 141257 | 0.0400 0.0315 0.0316 0.032 0.046 0.292
7.0 0.007 2.812 | 152123 | 0.0400 0.0315 0.0316 0.032 0.054 0.339
7.5 0.008 3.013 | 162989 | 0.0400 0.0315 0.0315 0.032 0.061 0.389
8.0 0.008 3.214 | 173855 | 0.0400 0.0314 0.0315 0.031 0.070 0.442
8.5 0.009 3.414 | 184721 | 0.0400 0.0314 0.0315 0.031 0.079 0.499
9.0 0.009 3.615 | 195587 | 0.0400 0.0314 0.0314 0.031 0.088 0.560
9.5 0.010 3.816 | 206453 | 0.0400 0.0314 0.0314 0.031 0.098 0.623
10.0 | 0.010 4.017 | 217319 | 0.0400 0.0313 0.0314 0.031 0.109 0.691
11.0 | 0.011 4.419 | 239051 | 0.0400 0.0313 0.0313 0.031 0.131 0.836
12.0 | 0.012 4,820 | 260783 | 0.0400 0.0313 0.0313 0.031 0.156 0.995
13.0 | 0.013 5.222 | 282515 | 0.0400 0.0313 0.0313 0.031 0.183 1.167
14.0 | 0.014 5.624 | 304247 | 0.0400 0.0312 0.0313 0.031 0.212 1.354




Potrubi DN40

Q Q Va0 Reso A A2 A3 Aao htao hmao
[I/s] [m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 0.363 14600 0.040 0.029 0.029 0.029 0.002 0.010
1.0 0.001 0.725 29201 0.040 0.024 0.024 0.024 0.008 0.039
1.5 0.002 1.088 43801 0.040 0.022 0.022 0.022 0.016 0.087
2.0 0.002 1.450 58401 0.040 0.020 0.020 0.020 0.026 0.154
2.5 0.003 1.813 73002 0.040 0.019 0.019 0.019 0.038 0.241
3.0 0.003 2.176 87602 0.040 0.018 0.018 0.018 0.052 0.347
3.5 0.004 2.538 | 102202 0.040 0.035 0.035 0.035 0.134 0.473
4.0 0.004 2.901 | 116802 0.040 0.035 0.035 0.035 0.175 0.618
4.5 0.005 3.264 | 131403 0.040 0.034 0.035 0.035 0.220 0.782
5.0 0.005 3.626 | 146003 0.040 0.034 0.034 0.034 0.272 0.965
5.5 0.006 3.989 | 160603 0.040 0.034 0.034 0.034 0.328 1.168
6.0 0.006 4,351 | 175204 0.040 0.034 0.034 0.034 0.390 1.390
6.5 0.007 4,714 | 189804 0.040 0.034 0.034 0.034 0.458 1.631
7.0 0.007 5.077 | 204404 0.040 0.034 0.034 0.034 0.530 1.892
7.5 0.008 5.439 | 219005 0.040 0.034 0.034 0.034 0.608 2.171
8.0 0.008 5.802 | 233605 0.040 0.034 0.034 0.034 0.692 2.471
8.5 0.009 6.165 | 248205 0.040 0.034 0.034 0.034 0.781 2.789
9.0 0.009 6.527 | 262806 0.040 0.034 0.034 0.034 0.875 3.127
9.5 0.010 6.890 | 277406 0.040 0.034 0.034 0.034 0.974 3.484
10.0 0.010 7.252 | 292006 0.040 0.034 0.034 0.034 1.079 3.860
11.0 0.011 7.978 | 321207 0.040 0.034 0.034 0.034 1.305 4.671
12.0 0.012 8.703 | 350407 0.040 0.034 0.034 0.034 1.552 5.559
13.0 0.013 9.428 | 379608 0.040 0.034 0.034 0.034 1.820 6.524
14.0 0.014 | 10.153 | 408809 0.040 0.034 0.034 0.034 2.110 7.566

Potrubi DN100

Q Q V4o hmao
[I/s] _[m3s] [m/s]  [m]

0 0 0.000 0
0.5 0.001 0.064 0.000
1.0 0.001 0.127 0.000
1.5 0.002 0.191 0.001
2.0 0.002 0.255 0.001
2.5 0.003 0.318 0.002
3.0 0.003 0.382 0.003
3.5 0.004 0.446 0.003
4.0 0.004 0.509 0.004
4.5 0.005 0.573 0.006
5.0 0.005 0.637 0.007
5.5 0.006 0.700 0.008
6.0 0.006 0.764 0.010
6.5 0.007 0.828 0.012
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Q Q Vao himao
[I/s] [m3/s] [m/s] [m]

7.0 | 0.007 | 0.891 | 0.014

7.5 | 0.008 | 0.955 | 0.016

8.0 | 0.008 | 1.019 | 0.018

85 | 0.009 | 1.082 | 0.020

9.0 | 0.009 | 1.146 | 0.023

9.5 | 0.010 | 1.210 | 0.025
10.0 | 0.010 | 1.273 | 0.028
11.0 | 0.011 | 1.401 | 0.034
12.0 | 0.012 | 1.528 | 0.040
13.0 | 0.013 | 1.655 | 0.047
14.0 | 0.014 | 1.783 | 0.055

Vysledna tabulka

Q Q Shy Yhm [Mizers Nimin
[I/s]  [m?/s] [m] [m] [m] [m]

0 0 0.000 | 0.000 1.340 | 0.550
0.5 | 0.001 | 0.003 | 0.012 1.355 | 0.565
1.0 | 0.001 | 0.009 | 0.049 1.397 | 0.607
1.5 | 0.002 | 0.017 | 0.108 1.466 | 0.676
20 | 0.002 | 0.029 | 0.191 1.560 | 0.770
2.5 | 0.003 | 0.043 | 0.297 1.680 | 0.890
3.0 | 0.003 | 0.059 | 0.427 1.825 1.035
3.5 | 0.004 | 0.143 | 0.579 2.062 1.272
40 | 0.004 | 0.186 | 0.755 2.281 1.491
45 | 0.005 | 0.234 | 0954 | 2.528 1.738
50 | 0.005 | 0.300 | 1.177 2.817 2.027
5.5 | 0.006 | 0.363 | 1.422 3.125 2.335
6.0 | 0.006 | 0.431 | 1.691 3.462 2.672
6.5 | 0.007 | 0.506 | 1.983 3.829 3.039
7.0 | 0.007 | 0.586 | 2.298 | 4.224 | 3.434
7.5 | 0.008 | 0.672 | 2.636 | 4.648 3.858
8.0 | 0.008 | 0.764 | 2.998 5.102 | 4.312
8.5 | 0.009 | 0.862 | 3.382 5.584 | 4.794
9.0 | 0.009 | 0966 | 3.790 | 6.096 5.306
9.5 | 0.010 | 1.076 | 4.221 6.636 5.846
10.0 | 0.010 | 1.191 | 4.674 | 7.206 | 6.416
11.0 | 0.011 | 1.440 | 5.652 | 8.432 | 7.642
12.0 | 0.012 | 1.713 | 6.722 | 9.775 | 8.985
13.0 | 0.013 | 2.012 | 7.884 | 11.236 | 10.446
14.0 | 0.014 | 2.332 | 9.139 | 12.811 | 12.021
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h [m]

14

12

10

—0— hmax

—0—hmin

Q-h charakteristika potrubi a ¢erpadel "CM1-R6" - (0 - 14) I/s

—0—CM1_15_Hz

CM1_20_Hz

—o—CM1_30_Hz

—o—CM1_35_Hz

[ ]

—o—CM1_40_Hz

—o—CM1_45_Hz

—e—CM1_50_Hz

10
Ql/s]

12

14

16

18



Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

cMm1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) /s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutoki v pripojovacim

bodé:

71 - Malé pritoky (0-14) s

Cerpadlo - CM1

Délky:

Lbn2oo

7.223 |m

Lbniso

1.676 |m

Lpnso

0.474 | m

Lpn4o

0.634 | m

g

Singularity

DN40

DN350

DN100

DN150 | DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pritokomér DN 150

0.100

Vtok do Bypassu DN 50

0.500

Koleno 90°

0.340

Zuzeni z DN 50 na DN 40

0.200

Indukéni pratokomér DN 40

0.100

Kulovy ventil DN 40

0.100

Rozsireni z DN 40 na DN50

0.234

Koleno 90°

0.340

Vytok z Bypassu DN 50

1.000

T kus zména sméru 90°

1.04

Nozové Soupatko

0.04

PryZzovy kompenzator

0.07072

Koleno 90°

0.34

Vtok do zlabu

1.000

2

0.400

2414

0.340

1.263  3.748
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Potrubi

DN200
Q Q V200 Rezoo Al A2 A3 A200 hioo hm200
[Vs] [m¥s] [mVs] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 | 0.016 | 3059 |0.0400 | 0.0425| 0.0425 0.043 0.000 0.000
1.0 0.001 | 0.032 | 6118 |0.0400 | 0.0358 | 0.0358 0.036 0.000 0.000
1.5 0.002 | 0.048 | 9176 | 0.0400 |0.0323 | 0.0323 0.032 0.000 0.000
2.0 0.002 | 0.064 | 12235 | 0.0400 | 0.0301 | 0.0301 0.030 0.000 0.001
2.5 0.003 | 0.080 | 15294 | 0.0400 | 0.0285 | 0.0285 0.028 0.000 0.001
3.0 0.003 | 0.095 | 18353 | 0.0400 | 0.0272 | 0.0272 0.027 0.000 0.002
35 0.004 | 0.111 | 21411 | 0.0400 | 0.0262 | 0.0262 0.026 0.001 0.002
4.0 0.004 | 0.127 | 24470 | 0.0400 | 0.0253 | 0.0253 0.025 0.001 0.003
4.5 0.005 | 0.143 | 27529 | 0.0400 | 0.0246 | 0.0246 0.025 0.001 0.004
5.0 0.005 | 0.159 | 30588 | 0.0400 | 0.0239 | 0.0239 0.024 0.001 0.005
5.5 0.006 | 0.175 | 33646 | 0.0400 | 0.0234 | 0.0234 0.023 0.001 0.006
6.0 0.006 | 0.191 | 36705 | 0.0400 | 0.0229 | 0.0229 0.023 0.002 0.007
6.5 0.007 | 0.207 | 39764 | 0.0400 | 0.0224 | 0.0224 0.022 0.002 0.008
7.0 0.007 | 0.223 | 42823 | 0.0400 | 0.0220 | 0.0220 0.022 0.002 0.009
7.5 0.008 | 0.239 | 45881 | 0.0400 | 0.0216| 0.0216 0.022 0.002 0.011
8.0 0.008 | 0.255 | 48940 | 0.0400 | 0.0213 | 0.0213 0.021 0.003 0.012
8.5 0.009 | 0.271 | 51999 | 0.0400 | 0.0210| 0.0210 0.021 0.003 0.014
9.0 0.009 | 0.286 | 55058 | 0.0400 | 0.0207 | 0.0207 0.021 0.003 0.016
9.5 0.010 | 0.302 | 58117 | 0.0400 | 0.0204 | 0.0204 0.020 0.003 0.017
10.0 | 0.010 | 0.318 | 61175 | 0.0400 | 0.0201 | 0.0201 0.020 0.004 0.019
11.0 | 0.011 | 0.350 | 67293 | 0.0400 | 0.0196 | 0.0196 0.020 0.004 0.023
12.0 | 0.012 | 0.382 | 73410 | 0.0400 | 0.0192 | 0.0192 0.019 0.005 0.028
13.0 | 0.013 | 0.414 | 79528 | 0.0400 | 0.0188 | 0.0188 0.019 0.006 0.033
140 | 0014 | 0.446 | 85645 | 0.0400]0.0185| 0.0185 | 0.018 | 0007 | 0.038
Potrubi
DN150
Q Q V150 Reiso Al A2 A3 A1s0 hiiso hmiso
[/s] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 | 0.028 | 4078 | 0.0400 | 0.0396 | 0.0396 0.040 0.000 0.001
1.0 0.001 | 0.057 | 8157 |0.0400 | 0.0333 | 0.0333 0.033 0.000 0.003
1.5 0.002 | 0.085 | 12235 | 0.0400 | 0.0301 | 0.0301 0.030 0.000 0.005
2.0 0.002 | 0.113 | 16313 | 0.0400 | 0.0280 | 0.0280 0.028 0.000 0.008
2.5 0.003 | 0.141 | 20392 | 0.0400 | 0.0265 | 0.0265 0.026 0.000 0.011
3.0 0.003 | 0.170 | 24470 | 0.0400 | 0.0253 | 0.0253 0.025 0.000 0.014
3.5 0.004 | 0.198 | 28548 | 0.0400 | 0.0243 | 0.0243 0.024 0.001 0.018
4.0 0.004 | 0.226 | 32627 | 0.0400 | 0.0235| 0.0235 0.024 0.001 0.022
4.5 0.005 | 0.255 | 36705 | 0.0400 | 0.0229 | 0.0229 0.023 0.001 0.026
5.0 0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 0.022 0.001 0.030
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Q Q V150 Reiso A1 Ao A3 A150 hiis0 hmiso
[/s] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
5.5 0.006 | 0.311 | 44862 | 0.0400 | 0.0217| 0.0217 0.022 0.001 0.035
6.0 0.006 | 0.340 | 48940 | 0.0400|0.0213| 0.0213 0.021 0.001 0.040
6.5 0.007 | 0.368 | 53019 | 0.0400 | 0.0209 | 0.0209 0.021 0.002 0.045
7.0 0.007 | 0.396 | 57097 | 0.0400 | 0.0205| 0.0205 0.020 0.002 0.051
7.5 0.008 | 0.424 | 61175 | 0.0400 | 0.0201 | 0.0201 0.020 0.002 0.057
8.0 0.008 | 0.453 | 65254 | 0.0400 | 0.0198 | 0.0198 0.020 0.002 0.063
8.5 0.009 | 0.481 | 69332 | 0.0400|0.0195| 0.0195 0.019 0.003 0.069
9.0 0.009 | 0.509 | 73410 | 0.0400 | 0.0192 | 0.0192 0.019 0.003 0.075
9.5 0.010 | 0.538 | 77489 | 0.0400 | 0.0190| 0.0190 0.019 0.003 0.082
10.0 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 0.019 0.003 0.089
11.0 | 0.011 | 0.622 | 89724 | 0.0400 | 0.0183 | 0.0183 0.018 0.004 0.103
12.0 | 0.012 | 0.679 | 97880 | 0.0400 | 0.0179| 0.0179 0.018 0.005 0.118
13.0 | 0.013 | 0.736 | 106037 | 0.0400 | 0.0247 | 0.0250 0.025 0.008 0.134
14.0 | 0.014 | 0.792 | 114194 | 0.0400 | 0.0246 | 0.0249 0.025 0.009 0.151
Potrubi DN50

Q Q Vs0 Reso A1 Ao A3 Aso hyso hmso
[Vs] [m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 | 0.201 | 10866 | 0.0400 | 0.0310| 0.0310 0.031 0.001 0.005
1.0 0.001 | 0.402 | 21732 | 0.0400 | 0.0261 | 0.0261 0.026 0.002 0.020
1.5 0.002 | 0.603 | 32598 | 0.0400 | 0.0235| 0.0235 0.024 0.004 0.045
2.0 0.002 | 0.803 | 43464 | 0.0400 | 0.0219| 0.0219 0.022 0.006 0.079
2.5 0.003 | 1.004 | 54330 | 0.0400 | 0.0207 | 0.0207 0.021 0.009 0.124
3.0 0.003 | 1.205 | 65196 | 0.0400 | 0.0198 | 0.0198 0.020 0.012 0.179
3.5 0.004 | 1.406 | 76062 | 0.0400 | 0.0191| 0.0191 0.019 0.016 0.243
4.0 0.004 | 1.607 | 86928 | 0.0400 | 0.0184 | 0.0184 0.018 0.020 0.318
4.5 0.005 | 1.808 | 97794 | 0.0400 | 0.0179| 0.0179 0.018 0.025 0.402
5.0 0.005 | 2.008 | 108659 | 0.0400 | 0.0317 | 0.0318 0.032 0.055 0.496
5.5 0.006 | 2.209 | 119525 | 0.0400 | 0.0316 | 0.0317 0.032 0.066 0.600
6.0 0.006 | 2.410 | 130391 | 0.0400 | 0.0316 | 0.0317 0.032 0.079 0.715
6.5 0.007 | 2.611 | 141257 | 0.0400 | 0.0315| 0.0316 0.032 0.092 0.839
7.0 0.007 | 2.812 | 152123 | 0.0400 | 0.0315| 0.0316 0.032 0.107 0.973
7.5 0.008 | 3.013 | 162989 | 0.0400 | 0.0315| 0.0315 0.032 0.123 1.117
8.0 0.008 | 3.214 | 173855 | 0.0400 | 0.0314 | 0.0315 0.031 0.140 1.270
8.5 0.009 | 3.414 | 184721 | 0.0400 | 0.0314 | 0.0315 0.031 0.157 1.434
9.0 0.009 | 3.615 | 195587 | 0.0400 | 0.0314 | 0.0314 0.031 0.176 1.608
9.5 0.010 | 3.816 | 206453 | 0.0400 | 0.0314 | 0.0314 0.031 0.196 1.791
10.0 | 0.010 | 4.017 | 217319 | 0.0400 | 0.0313 | 0.0314 0.031 0.217 1.985
11.0 | 0.011 | 4.419 | 239051 | 0.0400 | 0.0313 | 0.0313 0.031 0.263 2.402
12.0 | 0.012 | 4.820 | 260783 | 0.0400 | 0.0313 | 0.0313 0.031 0.312 2.858
13.0 | 0.013 | 5.222 | 282515 | 0.0400 | 0.0313 | 0.0313 0.031 0.366 3.355
14.0 | 0.014 | 5.624 | 304247 | 0.0400 | 0.0312 | 0.0313 0.031 0.424 3.890




Potrubi DN40

Q Q V4o Reqo M A A Aao hiao hmao
[Vs] [m¥/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 | 0.363 | 14600 | 0.040 | 0.029 0.029 0.029 0.003 0.003
1.0 0.001 | 0.725 ] 29201 | 0.040 | 0.024 0.024 0.024 0.010 0.011
1.5 0.002 | 1.088 | 43801 | 0.040 | 0.022 0.022 0.022 0.020 0.024
2.0 0.002 | 1.450 | 58401 | 0.040 | 0.020 0.020 0.020 0.033 0.043
2.5 0.003 | 1.813 | 73002 | 0.040 | 0.019 0.019 0.019 0.049 0.067
3.0 0.003 | 2.176 | 87602 | 0.040 | 0.018 0.018 0.018 0.067 0.097
3.5 0.004 | 2.538 | 102202 | 0.040 | 0.035 0.035 0.035 0.172 0.131
4.0 0.004 | 2.901 | 116802 | 0.040 | 0.035 0.035 0.035 0.225 0.172
4.5 0.005 | 3.264 | 131403 | 0.040 | 0.034 0.035 0.035 0.284 0.217
5.0 0.005 | 3.626 | 146003 | 0.040 | 0.034 0.034 0.034 0.350 0.268
5.5 0.006 | 3.989 | 160603 | 0.040 | 0.034 0.034 0.034 0.422 0.324
6.0 0.006 | 4.351 | 175204 | 0.040 | 0.034 0.034 0.034 0.502 0.386
6.5 0.007 | 4.714 | 189804 | 0.040 | 0.034 0.034 0.034 0.589 0.453
7.0 0.007 | 5.077 | 204404 | 0.040 | 0.034 0.034 0.034 0.682 0.525
7.5 0.008 | 5.439 | 219005 | 0.040 | 0.034 0.034 0.034 0.783 0.603
8.0 0.008 | 5.802 | 233605 | 0.040 | 0.034 0.034 0.034 0.890 0.686
8.5 0.009 | 6.165 | 248205 | 0.040 | 0.034 0.034 0.034 1.004 0.775
9.0 0.009 | 6.527 | 262806 | 0.040 | 0.034 0.034 0.034 1.125 0.869
9.5 0.010 | 6.890 | 277406 | 0.040 | 0.034 0.034 0.034 1.253 0.968
10.0 | 0.010 | 7.252 | 292006 | 0.040 | 0.034 0.034 0.034 1.388 1.072
11.0 | 0.011 | 7.978 | 321207 | 0.040 | 0.034 0.034 0.034 1.678 1.298
12.0 | 0.012 | 8.703 | 350407 | 0.040 | 0.034 0.034 0.034 1.996 1.544
13.0 | 0.013 | 9428 | 379608 | 0.040 | 0.034 0.034 0.034 2.342 1.812
14.0 | 0.014 |10.153] 408809 | 0.040 | 0.034 0.034 0.034 2.715 2.102
Potrubi
DN100

Q Q Vao himioo
[I/s] [m¥s] [m/s] [m]

0 0 0.000 0

0.5 0.001 | 0.064 | 0.000

1.0 0.001 | 0.127 | 0.000

1.5 0.002 | 0.191 | 0.001

2.0 0.002 | 0.255 | 0.001

2.5 0.003 | 0.318 | 0.002

3.0 0.003 | 0.382 | 0.003

3.5 0.004 | 0.446 | 0.003

4.0 0.004 | 0.509 | 0.004

4.5 0.005 | 0.573 | 0.006

5.0 0.005 | 0.637 | 0.007

5.5 0.006 | 0.700 | 0.008
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Q Q Vao hmi0o
[Vs] [m¥s] [mvs] [m]
6.0 0.006 | 0.764 | 0.010
6.5 0.007 | 0.828 | 0.012
7.0 0.007 | 0.891 | 0.014
7.5 0.008 | 0.955 | 0.016
8.0 0.008 | 1.019 | 0.018
8.5 0.009 | 1.082 | 0.020
9.0 0.009 | 1.146 | 0.023
9.5 0.010 | 1.210 | 0.025
10.0 | 0.010 | 1.273 | 0.028
11.0 | 0.011 | 1.401 | 0.034
12.0 | 0.012 | 1.528 | 0.040
13.0 | 0.013 | 1.655 | 0.047
14.0 | 0.014 | 1.783 | 0.055
Vysledna tabulka
Q Q th th himax huin
[Us] [m¥s] [m] [m] [m]  [m]
0 0 0.000 | 0.000 | 2.640 | 1.450
0.5 | 0.001 | 0.003 | 0.009 | 2.652 | 1.462
1.0 | 0.001 | 0.012 | 0.034 | 2.686 | 1.496
1.5 | 0.002 | 0.024 | 0.075 | 2.739 | 1.549
2.0 | 0.002 | 0.040 | 0.132 | 2.811 | 1.621
2.5 | 0.003 | 0.058 | 0.205 | 2.903 | 1.713
3.0 | 0.003 | 0.080 | 0.293 | 3.014 | 1.824
3.5 | 0.004 | 0.190 | 0.398 | 3.228 | 2.038
4.0 | 0.004 | 0.246 | 0.518 | 3.405 | 2.215
4.5 | 0.005 | 0.310 | 0.655 | 3.605 | 2.415
5.0 | 0.005 | 0.407 | 0.807 | 3.853 | 2.663
5.5 | 0.006 | 0491 | 0.974 | 4.106 | 2.916
6.0 | 0.006 | 0.584 | 1.158 | 4.382 | 3.192
6.5 | 0.007 | 0.685 | 1.357 | 4.682 | 3.492
7.0 | 0.007 | 0.793 | 1.572 | 5.005 | 3.815
7.5 | 0.008 | 0910 | 1.803 | 5.353 | 4.163
8.0 | 0.008 | 1.034 | 2.050 | 5.724 | 4.534
85 | 0.009 | 1.167 | 2.312 | 6.119 | 4.929
9.0 | 0.009 | 1.307 | 2.590 | 6.538 | 5.348
9.5 | 0.010 | 1.456 | 2.884 | 6.980 | 5.790
10.0 | 0.010 | 1.612 | 3.193 | 7.446 | 6.256
11.0 | 0.011 | 1.949 | 3.860 | 8.449 | 7.259
12.0 | 0.012 | 2.318 | 4.589 | 9.547 | 8.357
13.0 | 0.013 | 2.721 | 5.381 |10.742 | 9.552
14.0 | 0.014 | 3.155 | 6.236 | 12.031 | 10.841

- 108 -



h [m]

14

12

10

Q-h charakteristika potrubi a ¢erpadel "CM1-71" - (0 - 14) /s

—8—hmax —®—hmin —o—CM1_15_Hz

el

CM1_20_Hz —e—CM1_30_Hz

—o—CM1_35_Hz

—e—CM1_40_Hz

—e—CM1_45_Hz

L
P

[ ]

[ ]

—o—CM1_50_Hz

[ ]

Qll/s]

14 16

18



Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

cMm1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) /s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutoki v pripojovacim

bodé:

71 - Velké priitoky (0-60) I/s

Cerpadlo - CM1

Délky: |L200

7.707 |m

L150

1.901 |m

Singularity

DN40

DN350 DN100

DN150 | DN200

Koleno 90°

0.340

Rozs$iteni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pritokomér DN 150

0.100

T kus zména sméru 90°

1.040

Nozové Soupatko

0.06

Rozsifeni z DN 150 na DN 200

0.218

Koleno 90°

0.340

Pryzovy kompenzator

0.071

Nozové Soupatko

0.040

Vtok do Zlabu

1.000

2

0 0.340

1.323 | 3.966

Potrubi DN200

Q Q V200 Reano

[Us] [m%s] [m/s] [-]

A2
[-]

A3 A200 hioo
[-] [-] [m]

hma00

[m]

0 0 0 0

0 0 0

0

2.5 0.003 | 0.080 | 15294

0.0400 0.0285 | 0.0285 | 0.0285 0.000

0.001
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Q Q V200 Rezgo Al A2 A3 A200 hioo him200
[Vs] | [m¥s] | [mVs] [-] [-] [-] [-] [-] [m] [m]
5.0 0.005 0.159 | 30588 0.0400 0.0239 | 0.0239 | 0.0239 0.001 0.005
7.5 0.008 0.239 | 45881 0.0400 0.0216 |0.0216 | 0.0216 0.002 0.012
10.0 | 0.010 0.318 | 61175 0.0400 0.0201 | 0.0201 | 0.0201 0.004 0.020
12.5 | 0.013 0.398 | 76469 0.0400 0.0190 ] 0.0190 | 0.0190 0.006 0.032
15.0 | 0.015 0.477 | 91763 0.0400 0.0182 ] 0.0182 | 0.0182 0.008 0.046
17.5 | 0.018 0.557 | 107057 | 0.0400 0.0232 | 0.0236 | 0.0236 0.014 0.063
20.0 | 0.020 0.637 | 122351 0.0400 0.0230 | 0.0234 | 0.0234 0.019 0.082
22.5 | 0.023 0.716 | 137644 | 0.0400 0.0229 ] 0.0233 | 0.0232 0.023 0.104
25.0 | 0.025 0.796 | 152938 | 0.0400 0.0228 ] 0.0231 | 0.0231 0.029 0.128
27.5 | 0.028 0.875 | 168232 | 0.0400 0.0227 ] 0.0230 | 0.0230 0.035 0.155
30.0 | 0.030 0.955 | 183526 | 0.0400 0.0226 | 0.0229 | 0.0229 0.041 0.184
32.5 | 0.033 1.035 | 198820 | 0.0400 0.0226 | 0.0228 | 0.0228 0.048 0.216
35.0 | 0.035 1.114 | 214113 | 0.0400 0.0225 ] 0.0227 | 0.0227 0.055 0.251
37.5 | 0.038 1.194 | 229407 | 0.0400 0.0224 ] 0.0227 | 0.0227 0.063 0.288
40.0 | 0.040 1.273 | 244701 0.0400 0.0224 | 0.0226 | 0.0226 0.072 0.328
42.5 | 0.043 1.353 | 259995 | 0.0400 0.0224 ] 0.0226 | 0.0226 0.081 0.370
45.0 | 0.045 1.432 | 275289 | 0.0400 0.0223 | 0.0225 | 0.0225 0.091 0.415
47.5 | 0.048 1.512 | 290583 | 0.0400 0.0223 | 0.0225 | 0.0225 0.101 0.462
50.0 | 0.050 1.592 | 305876 | 0.0400 0.0223 ] 0.0225| 0.0224 0.112 0.512
52.5 | 0.053 1.671 | 321170 | 0.0400 0.0222 | 0.0224 | 0.0224 0.123 0.565
55.0 | 0.055 1.751 | 336464 | 0.0400 0.0222 ] 0.0224 | 0.0224 0.135 0.620
57.5 | 0.058 1.830 | 351758 | 0.0400 0.0222 ] 0.0224 | 0.0224 0.147 0.677
60.0 | 0.060 1.910 | 367052 | 0.0400 0.0222 ] 0.0223 | 0.0223 0.160 0.737

Potrubi DN150

Q Q V150 Reiso At A A3 Ats0 hqiso hmiso
[Vs] [m’/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0
2.5 0.003 0.141 | 20392 0.0400 0.0265 ]0.0265|0.0265 0.000 0.011
5.0 0.005 0.283 | 40784 0.0400 0.0223 10.0223]0.0223 0.001 0.031
7.5 0.008 0.424 | 61175 0.0400 0.0201 ]0.02010.0201 0.002 0.057
10.0 | 0.010 0.566 | 81567 0.0400 0.0187 ]0.0187|0.0187 0.004 0.090
12.5 | 0.013 0.707 | 101959 | 0.0400 0.0248 ]0.0251]0.0251 0.008 0.128
15.0 | 0.015 0.849 | 122351 0.0400 0.0245 ]0.02480.0248 0.012 0.170
17.5 | 0.018 0.990 | 142742 | 0.0400 0.0244 10.0246|0.0246 0.016 0.218
20.0 | 0.020 1.132 | 163134 | 0.0400 0.0243 ]0.0245]0.0245 0.020 0.270
22.5 | 0.023 1.273 | 183526 | 0.0400 0.0242 ]0.0244|0.0244 0.026 0.327
25.0 | 0.025 1.415 | 203918 | 0.0400 0.0241 ]0.0243]0.0243 0.031 0.388
27.5 | 0.028 1.556 | 224309 | 0.0400 0.0240 ]0.0242|0.0242 0.038 0.454
30.0 | 0.030 1.698 | 244701 0.0400 0.0240 ]0.0242(0.0242 0.045 0.524
32.5 | 0.033 1.839 | 265093 | 0.0400 0.0240 |0.0241{0.0241 0.053 0.597
35.0 | 0.035 1.981 | 285485 | 0.0400 0.0239 ]0.0241|0.0241 0.061 0.675
37.5 | 0.038 2.122 | 305876 | 0.0400 0.0239 ]0.02400.0240 0.070 0.757
40.0 | 0.040 2.264 | 326268 | 0.0400 0.0239 |0.024010.0240 0.079 0.843
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Q Q V150 Reiso At A> A3 Ats0 hiiso hmiso
[Vs] [m’/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
42.5 | 0.043 2.405 | 346660 | 0.0400 0.0238 |0.0239{0.0239 0.089 0.933
45.0 | 0.045 2.546 | 367052 | 0.0400 0.0238 ]0.0239{0.0239 0.100 1.026
47.5 | 0.048 2.688 | 387443 | 0.0400 0.0238 |0.0239{0.0239 0.112 1.124
50.0 | 0.050 2.829 | 407835 | 0.0400 0.0238 |0.0239{0.0239 0.123 1.225
52.5 | 0.053 2971 |428227 | 0.0400 0.0238 ]0.0238]0.0238 0.136 1.330
55.0 | 0.055 3.112 | 448619 | 0.0400 0.0237 ]0.0238|0.0238 0.149 1.439
57.5 | 0.058 3.254 | 469011 0.0400 0.0237 ]0.0238]0.0238 0.163 1.551
60.0 | 0.060 3.395 | 489402 | 0.0400 0.0237 ]0.0238|0.0238 0.177 1.667
Potrubi DN100
Q Q V40 himao
[I/s] [m¥s] [m/s] [m]
0 0 0 0
2.5 0.003 0.318 | 0.002
5.0 0.005 0.637 | 0.007
7.5 0.008 0.955 | 0.016
10.0 | 0.010 1.273 0.028
12.5 | 0.013 1.592 | 0.044
15.0 | 0.015 1.910 | 0.063
17.5 | 0.018 2.228 | 0.086
20.0 | 0.020 2.546 | 0.112
22.5 | 0.023 2.865 | 0.142
25.0 | 0.025 3.183 0.176
27.5 | 0.028 3.501 0.212
30.0 | 0.030 3.820 | 0.253
32.5 | 0.033 4.138 | 0.297
35.0 | 0.035 4456 | 0.344
37.5 | 0.038 4.775 | 0.395
40.0 | 0.040 5.093 0.449
42.5 | 0.043 5.411 0.507
45.0 | 0.045 5.730 | 0.569
47.5 | 0.048 6.048 | 0.634
50.0 | 0.050 6.366 | 0.702
52.5 | 0.053 6.685 | 0.774
55.0 | 0.055 7.003 0.850
57.5 | 0.058 7.321 0.929
60.0 | 0.060 7.639 1.011
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Vysledna tabulka

Q Q th zhm hmax hmin
[I/s]  [m®/s] [m] [m] [m] [m]
0 0 0 0 2.640 1.450

2.5 0.003 0.001 | 0.014 2.654 1.464

5.0 0.005 | 0.002 | 0.043 2.685 1.495

7.5 0.008 0.005 | 0.085 2.729 1.539

10.0 | 0.010 | 0.008 | 0.138 2.786 1.596

12.5 | 0.013 | 0.014 | 0.203 2.857 1.667

15.0 | 0.015 | 0.020 | 0.280 2.939 1.749

17.5| 0.018 | 0.030 | 0.367 3.037 1.847

20.0 | 0.020 | 0.039 | 0.465 3.144 1.954

225 | 0.023 | 0.049 | 0.573 3.262 2.072

25.0 | 0.025 | 0.060 | 0.692 3.392 2.202

27.5 | 0.028 | 0.072 | 0.821 3.534 2.344

30.0 | 0.030 | 0.086 | 0.961 3.687 2.497

325 | 0.033 | 0.101 | 1.110 3.851 2.661

35.0 | 0.035 | 0.116 | 1.270 4.027 2.837

375 | 0.038 | 0.133 | 1.440 4.213 3.023

40.0 | 0.040 | 0.151 | 1.620 4.411 3.221

42.5 | 0.043 0.171 1.810 4.621 3.431

45.0 | 0.045 | 0.191 | 2.010 4.841 3.651

47.5 | 0.048 | 0.212 | 2.220 5.072 3.882

50.0 | 0.050 | 0.235 | 2.439 5.314 4.124

525 | 0.053 | 0.259 | 2.669 5.568 4.378

55.0 | 0.055 | 0.284 | 2.908 5.832 4.642

575 | 0.058 | 0.310 | 3.157 6.107 4.917

60.0 | 0.060 | 0.337 | 3.416 6.393 5.203
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h[m]

14

12
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—@— hmax

—0— hmin

10

Q-h charakteristika potrubi a ¢erpadel "CM1-Z1" - (0 - 60) I/s

—0—CM1_15_Hz

¢M1_20_Hz

—o—CM1_30_Hz

—o—CM1_35_Hz

—e—CM1_40_Hz

Sy

40
Qll/s]

—o—CM1_45_Hz

60

—e—CM1_50_Hz

70

80



Smér ¢erpaného mnozZstvi a pouzita ¢erpadla

éerpadlo

cMm1

cMm1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) /s

(0-100) U/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutoki v pripejovacim

bodé:

71 - Velké priitoky (0-100)
l/s

Cerpadlo - CM1+CM2

CM1

Singularity

DN40

DN50 [DN100

DNI150 | DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

T kus (M1+M2) smér od M1

0.430

2

0 0.340

0.963 | 1.688

CM2

Singularity

DN40

DN50 | DN100

DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsifeni z DN 150 na DN 200

0.218

T kus (M1+M2) smér od M2

0.460

2

0 0.340

0.963

0.678
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CM1+CM2 4

Singularity DN40 | DN50 | DN100 | DN150 | DN200

Zuzeni z DN 200 na DN 150 0.200

Indukéni pritokomér DN 150 0.100

Nozové Soupatko 0.06

Rozsiteni z DN 150 na DN 200 0.218

T kus zména sméru 90° 1.040

Koleno 90° 0.340

Nozové Soupatko 0.040

Pryzovy kompenzazor 0.071

Vtok do zlabu 1.000

> 0 0 0 0.360 | 2.708 ’
. . IDIEIL

DELKY CM1 DELKY CM2 CM1+CM2

Lpn2oo 0.244 m Lbn2oo m | Lpnooo 6.719 |m

LDN150 0.699 m LDN150 0.699 m LDN150 1.202 |m

Potrubi DN200

CM1

Q Q vaoo  Reago Al A2 A3 A200 heoo him200

Us] [m¥s] [ms] [] [1 [] [] [ _ [m] _ [m]
0 0 0 0 0 0 0 0 0 0
2.5 1 0.003 | 0.080 | 15294 |0.0400|0.0285| 0.0285 | 0.0285 | 0.000 0.001
5.0 1 0.005 | 0.159 | 30588 |0.04000.0239| 0.0239 | 0.0239 | 0.000 0.002
7.5 1 0.008 | 0.239 | 45881 [0.0400|0.0216| 0.0216 | 0.0216 | 0.000 0.005

10.0 | 0.010 | 0.318 | 61175 |0.0400|0.0201 | 0.0201 | 0.0201 0.000 0.009

12.5] 0.013 | 0.398 | 76469 |0.0400|0.0190| 0.0190 | 0.0190 | 0.000 0.014

15.0] 0.015 |1 0.477 | 91763 [0.0400|0.0182| 0.0182 | 0.0182 | 0.000 0.020

17.5] 0.018 | 0.557 | 107057 ]0.0400 | 0.0232 | 0.0236 | 0.0236 | 0.000 0.027

20.0 | 0.020 | 0.637 | 122351 |0.0400 | 0.0230] 0.0234 | 0.0234 | 0.001 0.035

22.510.023 | 0.716 | 137644 ]0.0400 | 0.0229 | 0.0233 | 0.0232 | 0.001 0.044

25.01 0.025 | 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 0.001 0.054

27.5] 0.028 | 0.875 | 168232]0.0400 | 0.0227 | 0.0230 | 0.0230 | 0.001 0.066

30.0 | 0.030 | 0.955 | 1835260.04000.0226 | 0.0229 | 0.0229 | 0.001 0.078

32,51 0.033 | 1.035 | 198820 | 0.0400 | 0.0226 | 0.0228 | 0.0228 | 0.002 0.092

35.0] 0.035 | 1.114 | 214113 ]0.0400 | 0.0225] 0.0227 | 0.0227 | 0.002 0.107

37.5]1 0.038 | 1.194 | 229407 | 0.0400 | 0.0224 | 0.0227 | 0.0227 | 0.002 0.123

40.0 | 0.040 | 1.273 | 244701 ]0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.002 0.139

42.5] 0.043 | 1.353 1259995]0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.003 0.157

45.0] 0.045 | 1.432 [27528910.0400 | 0.0223 | 0.0225 | 0.0225 | 0.003 0.176

47.51 0.048 | 1.512 [290583]0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.003 0.197

50.0 | 0.050 | 1.592 |305876]0.0400] 0.0223 | 0.0225 | 0.0224 | 0.004 0.218
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Q Q V200 Rezoo Al A2 A3 A200 hooo  hm2oo
[Vs] [m¥/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
2.5 0.003 | 0.080 | 15294 | 0.0400 | 0.0285 | 0.0285 | 0.0285 | 0.000 | 0.000
5.0 0.005 | 0.159 | 30588 0.0400 | 0.0239 | 0.0239 | 0.0239 | 0.000 | 0.001
7.5 0.008 | 0.239 | 45881 0.0400 | 0.0216 | 0.0216 | 0.0216 | 0.000 | 0.002
10.0 0.010 | 0.318 | 61175 0.0400 | 0.0201 | 0.0201 | 0.0201 | 0.000 | 0.004
12.5 0.013 | 0.398 | 76469 | 0.0400 | 0.0190 | 0.0190 | 0.0190 | 0.000 | 0.005
15.0 0.015 |1 0.477 | 91763 0.0400 | 0.0182 | 0.0182 | 0.0182 | 0.000 | 0.008
17.5 0.018 | 0.557 | 107057 | 0.0400 | 0.0232 | 0.0236 | 0.0236 | 0.000 | 0.011
20.0 0.020 | 0.637 | 122351 | 0.0400 | 0.0230 | 0.0234 | 0.0234 | 0.000 | 0.014
22.5 0.023 | 0.716 | 137644 | 0.0400 | 0.0229 | 0.0233 | 0.0232 | 0.000 | 0.018
25.0 0.025 | 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 | 0.000 | 0.022
27.5 0.028 | 0.875 | 168232 | 0.0400 | 0.0227 | 0.0230 | 0.0230 | 0.000 | 0.026
30.0 0.030 | 0.955 | 183526 | 0.0400 | 0.0226 | 0.0229 | 0.0229 | 0.000 | 0.032
32.5 0.033 | 1.035 | 198820 | 0.0400 | 0.0226 | 0.0228 | 0.0228 | 0.000 | 0.037
35.0 0.035 | 1.114 | 214113 | 0.0400 | 0.0225 | 0.0227 | 0.0227 | 0.000 | 0.043
37.5 0.038 | 1.194 | 229407 | 0.0400 | 0.0224 | 0.0227 | 0.0227 | 0.000 | 0.049
40.0 0.040 | 1.273 | 244701 | 0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.000 | 0.056
42.5 0.043 | 1.353 | 259995 | 0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.000 | 0.063
45.0 0.045 | 1.432 | 275289 | 0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.000 | 0.071
47.5 0.048 | 1.512 | 290583 | 0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.000 | 0.079
50.0 0.050 | 1.592 | 305876 | 0.0400 | 0.0223 | 0.0225 | 0.0224 | 0.000 | 0.088
CM1+CM2
Q Q V200 Rezpo A1 Ao A3 A200 hooo  hmaoo
[Vs] [m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
5 0.005 | 0.159 | 30588 0.0400 | 0.0239 | 0.0239 | 0.0239 | 0.001 | 0.003
10 0.010 | 0.318 | 61175 0.0400 | 0.0201 | 0.0201 | 0.0201 | 0.003 | 0.014
15 0.015 | 0477 | 91763 0.0400 | 0.0182 | 0.0182 | 0.0182 | 0.007 | 0.031
20 0.020 | 0.637 | 122351 | 0.0400 | 0.0230 | 0.0234 | 0.0234 | 0.016 | 0.056
25 0.025 | 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 | 0.025 | 0.087
30 0.030 | 0.955 | 183526 | 0.0400 | 0.0226 | 0.0229 | 0.0229 | 0.036 | 0.126
35 0.035 | 1.114 | 214113 | 0.0400 | 0.0225 | 0.0227 | 0.0227 | 0.048 | 0.171
40 0.040 | 1.273 | 244701 | 0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.063 | 0.224
45 0.045 | 1.432 | 275289 | 0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.079 | 0.283
50 0.050 | 1.592 | 305876 | 0.0400 | 0.0223 | 0.0225 | 0.0224 | 0.097 | 0.350
55 0.055 | 1.751 | 336464 | 0.0400 | 0.0222 | 0.0224 | 0.0224 | 0.117 | 0.423
60 0.060 | 1.910 | 367052 | 0.0400 | 0.0222 | 0.0223 | 0.0223 | 0.140 | 0.504
65 0.065 | 2.069 | 397639 | 0.0400 | 0.0222 | 0.0223 | 0.0223 | 0.163 | 0.591
70 0.070 | 2.228 | 428227 | 0.0400 | 0.0221 | 0.0223 | 0.0223 | 0.189 | 0.685
75 0.075 | 2.387 | 458815 | 0.0400 | 0.0221 | 0.0222 | 0.0222 | 0.217 | 0.787
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Q Q V200 Reaoo A1 Ao A3 A200 hooo  hmaoo

[Vs] [m%s] [m/s] [-] [-] [-] [-] [-] [m]  [m]

80 0.080 | 2.546 | 489402 | 0.0400 | 0.0221 | 0.0222 | 0.0222 | 0.246 | 0.895

85 0.085 | 2.706 | 519990 | 0.0400 | 0.0221 | 0.0222 | 0.0222 | 0.278 | 1.011

90 0.090 | 2.865 | 550578 | 0.0400 | 0.0220 | 0.0221 | 0.0221 | 0.311 | 1.133

95 0.095 | 3.024 | 581165 | 0.0400 | 0.0220 | 0.0221 | 0.0221 | 0.346 | 1.262

100 0.100 | 3.183 | 611753 | 0.0400 | 0.0220 | 0.0221 | 0.0221 | 0.383 | 1.399

Potrubi DN150

CM1

Q Q  vI50 Rel50 A A2 A3 Aiso haso  hmiso
[Vs] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0.000 | 0.000

2.5 0.003 | 0.141 | 20392 |0.0400|0.0265| 0.0265 | 0.0265 0.000 | 0.010
5.0 0.005 | 0.283 | 40784 |0.0400|0.0223| 0.0223 | 0.0223 0.000 | 0.029
7.5 0.008 | 0.424 | 61175 10.0400|0.0201 | 0.0201 | 0.0201 0.001 | 0.054
10.0 0.010 | 0.566 | 81567 |0.0400|0.0187| 0.0187 | 0.0187 0.001 0.084
12.5 0.013 | 0.707 | 101959]0.0400 | 0.0248 | 0.0251 | 0.0251 0.003 | 0.118
15.0 0.015 | 0.849 | 122351 ]0.0400 | 0.0245| 0.0248 | 0.0248 0.004 | 0.157
17.5 0.018 | 0.990 | 142742 ]0.0400 | 0.0244 | 0.0246 | 0.0246 0.006 | 0.200
20.0 0.020 | 1.132 163134 ]0.0400 | 0.0243 | 0.0245 | 0.0245 0.007 | 0.247
22.5 0.023 | 1.273 | 183526 |0.0400 | 0.0242 | 0.0244 | 0.0244 0.009 | 0.297
25.0 0.025 | 1.4151203918]0.0400 | 0.0241 | 0.0243 | 0.0243 0.012 | 0.352
27.5 0.028 | 1.556 |224309|0.0400 | 0.0240| 0.0242 | 0.0242 0.014 | 0.409
30.0 0.030 | 1.698 | 244701 |0.0400 | 0.0240| 0.0242 | 0.0242 0.017 | 0.471
32.5 0.033 | 1.839 |265093|0.0400 | 0.0240 | 0.0241 | 0.0241 0.019 | 0.535
35.0 0.035 | 1.981 |285485|0.0400|0.0239| 0.0241 | 0.0241 0.022 | 0.603
37.5 0.038 | 2.122 1305876 |0.0400 | 0.0239 | 0.0240 | 0.0240 0.026 | 0.674
40.0 0.040 | 2.264 |326268|0.0400 | 0.0239| 0.0240 | 0.0240 0.029 | 0.749
42.5 0.043 | 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.033 | 0.826
45.0 0.045 | 2.546 |367052|0.0400 | 0.0238 | 0.0239 | 0.0239 0.037 | 0.907
47.5 0.048 | 2.688 | 387443 10.0400 | 0.0238 | 0.0239 | 0.0239 0.041 | 0.991
50.0 0.050 | 2.829 1407835]0.0400 | 0.0238 | 0.0239 | 0.0239 0.045 1.078

CM2

Q Q | v150 | Rel50 A A A3 Miso huso huiso
[Us] | [m’/s] | [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0.000 0.000
2.5 1 0.003 | 0.141 | 20392 | 0.0400 | 0.0265 | 0.0265 | 0.0265 | 0.000 0.010
5.0 | 0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 | 0.000 0.029
7.5 1 0.008 | 0.424 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 | 0.001 0.054
10.0 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 | 0.001 0.084
12.5| 0.013 | 0.707 | 101959 | 0.0400 | 0.0248 | 0.0251 | 0.0251 | 0.003 0.118
15.0| 0.015 | 0.849 | 122351 | 0.0400 | 0.0245 | 0.0248 | 0.0248 | 0.004 0.157
17.5] 0.018 | 0.990 | 142742 | 0.0400 | 0.0244 | 0.0246 | 0.0246 | 0.006 0.200
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Q Q v150 | Rel50 M A2 ! Aiso hiiso hmiso
[Vs] | [m?/s] | [m/s] [-] [-] [-] [-] [-] [m] [m]
20.0] 0.020 | 1.132 | 163134 | 0.0400 | 0.0243 | 0.0245 | 0.0245 | 0.007 0.247
22.51 0.023 | 1.273 | 183526 | 0.0400 | 0.0242 | 0.0244 | 0.0244 | 0.009 0.297
25.0 1 0.025 | 1.415 | 203918 | 0.0400 | 0.0241 | 0.0243 | 0.0243 | 0.012 0.352
27.5] 0.028 | 1.556 | 224309 | 0.0400 | 0.0240 | 0.0242 | 0.0242 | 0.014 0.409
30.0 | 0.030 | 1.698 | 244701 | 0.0400 | 0.0240 | 0.0242 | 0.0242 | 0.017 0.471
32.51 0.033 | 1.839 | 265093 | 0.0400 | 0.0240 | 0.0241 | 0.0241 | 0.019 0.535
35.0| 0.035 | 1.981 | 285485 | 0.0400 | 0.0239 | 0.0241 | 0.0241 | 0.022 0.603
37.5] 0.038 | 2.122 | 305876 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.026 0.674
40.0 ] 0.040 | 2.264 | 326268 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.029 0.749
42.5] 0.043 | 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.033 0.826
45.0] 0.045 | 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.037 0.907
47.5] 0.048 | 2.688 | 387443 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.041 0.991
50.0 | 0.050 | 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.045 1.078
CM1+CM2

Q Q v150  Rel50 M ) A3 Mo huso hum1so
[Vs] [m¥s] [mVs] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0.000 0.000

5 1 0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 | 0.001 0.001

10 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 | 0.002 0.006

15 | 0.015 | 0.849 | 122351 | 0.0400 | 0.0245 | 0.0248 | 0.0248 | 0.007 0.013
20 | 0.020 | 1.132 | 163134 | 0.0400 | 0.0243 | 0.0245 | 0.0245 | 0.013 0.024
25 | 0.025 | 1.415 | 203918 | 0.0400 | 0.0241 | 0.0243 | 0.0243 | 0.020 0.037
30 | 0.030 | 1.698 | 244701 | 0.0400 | 0.0240 | 0.0242 | 0.0242 | 0.028 0.053
35 | 0.035 | 1.981 | 285485 | 0.0400 | 0.0239 | 0.0241 | 0.0241 | 0.039 0.072
40 | 0.040 | 2.264 | 326268 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.050 0.094
45 1 0.045 | 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.063 0.119

50 | 0.050 | 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.078 0.147

55 | 0.055 | 3.112 | 448619 | 0.0400 | 0.0237 | 0.0238 | 0.0238 | 0.094 0.178

60 | 0.060 | 3.395 | 489402 | 0.0400 | 0.0237 | 0.0238 | 0.0238 | 0.112 0.212

65 | 0.065 | 3.678 | 530186 | 0.0400 | 0.0237 | 0.0238 | 0.0238 | 0.131 0.248

70 | 0.070 | 3.961 | 570969 | 0.0400 | 0.0237 | 0.0237 | 0.0237 | 0.152 0.288

75 1 0.075 | 4.244 | 611753 | 0.0400 | 0.0237 | 0.0237 | 0.0237 | 0.175 0.331

80 | 0.080 | 4.527 | 652536 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.198 0.376

85 | 0.085 | 4.810 | 693320 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.224 0.425

90 | 0.090 | 5.093 | 734103 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.251 0.476

95 | 0.095 | 5.376 | 774887 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.279 0.530
100 | 0.100 | 5.659 | 815670 | 0.0400 | 0.0236 | 0.0236 | 0.0236 | 0.309 0.588
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Potrubi DN100

CM1 CM2

Q Q Va0 hmioo Q Q V4o hmi0o
[I/s] [m’/s] [m/s] [m] [I/s] [m’/s] [m/s] [m]

0 0 0.000 | 0.000 0 0 0.000 0
2.5 1 0.003 | 0.318 | 0.002 [ 2.5 0.003 | 0.318 0.002
5.0 | 0.005 | 0.637 | 0.007 | 5.0 | 0.005 | 0.637 0.007
7.5 1 0.008 | 0.955| 0.016 | 7.5 0.008 | 0.955 0.016
10.0| 0.010 | 1.273 | 0.028 | 10.0 | 0.010 | 1.273 0.028
12.5] 0.013 | 1.592 | 0.044 | 12.5 | 0.013 | 1.592 0.044
15.0] 0.015 | 1.910 | 0.063 | 15.0 | 0.015 | 1.910 0.063
17.5] 0.018 | 2.228 | 0.086 | 17.5 | 0.018 | 2.228 0.086
20.0| 0.020 | 2.546 | 0.112 | 20.0 | 0.020 | 2.546 0.112
2251 0.023 | 2.865| 0.142 | 22.5 | 0.023 | 2.865 0.142
25.01 0.025 | 3.183 | 0.176 | 25.0 | 0.025 | 3.183 0.176
27.5] 0.028 | 3.501 | 0.212 | 27.5 | 0.028 | 3.501 0.212
30.0| 0.030 | 3.820 | 0.253 | 30.0 | 0.030 | 3.820 0.253
32.5] 0.033 | 4.138 | 0.297 | 32.5 | 0.033 | 4.138 0.297
35.0] 0.035 | 4.456 | 0.344 | 35.0 | 0.035 | 4.456 0.344
37.5] 0.038 | 4.775 | 0.395 | 37.5 | 0.038 | 4.775 0.395
40.0 | 0.040 | 5.093 | 0.449 | 40.0 | 0.040 | 5.093 0.449
4251 0.043 | 5411 | 0.507 | 42.5 | 0.043 | 5411 0.507
45.0( 0.045 | 5.730 | 0.569 [ 45.0 | 0.045 | 5.730 0.569
47.5| 0.048 | 6.048 | 0.6339| 47.5 | 0.048 | 6.048 0.634
50.0 | 0.050 | 6.366 | 0.7023 ] 50.0 | 0.050 | 6.366 0.702
Vysledna tabulka

Q Q Yhe  Yhm hmax hmin
[/s] [m’/s] [m] [m] [m] [m]

0 0 0.000 | 0.000 | 2.640 | 1.450

5 | 0.005 | 0.002| 0.018 | 2.659 | 1.469

10 | 0.010 | 0.006 | 0.058 | 2.705 | 1.515

15 ] 0.015 ] 0.015] 0.119 | 2.775 | 1.585

20 | 0.020 | 0.031 | 0.200 | 2.871 | 1.681

25 1 0.025 | 0.048 | 0.300 | 2.988 | 1.798

30 | 0.030 | 0.069 | 0.419 | 3.127 | 1.937

351 0.035 ] 0.093 | 0.556 | 3.289 | 2.099

40 | 0.040 | 0.121 | 0.712 | 3.473 | 2.283

45 | 0.045 | 0.153 | 0.886 | 3.679 | 2.489

50 | 0.050 | 0.188 | 1.078 | 3.906 | 2.716

55 | 0.055 | 0.227 | 1.289 | 4.155 | 2.965

60 | 0.060 | 0.269 | 1.517 | 4.426 | 3.236

65 | 0.065 | 0.316 | 1.763 | 4.719 | 3.529

70 | 0.070 | 0.365 | 2.027 | 5.033 | 3.843

75 1 0.075 1 0.419 | 2.309 | 5.368 | 4.178
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Q Q th th himax hiin
[Us] [m%s] [m] [m] [m] [m]
80 | 0.080 | 0.476 | 2.609 | 5.725 | 4.535
85 | 0.085 | 0.537 | 2.926 | 6.104 | 4914
90 | 0.090 | 0.602 | 3.261 | 6.503 | 5.313
95 1.0.095 | 0.670 | 3.614 | 6.924 | 5.734
100 | 0.100 | 0.742 | 3.984 | 7.366 | 6.176
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h[m]
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—8— hmax
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Q-h charakteristika potrubi a ¢erpadel "CM1+CM2-71" - (0 - 100) I/s
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Smér ¢erpaného mnozstvi a pouzita ¢erpadla

éerpadlo

cMm1

cMm1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) /s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutoki v pripojovacim

bodé:

72 - Malé pritoky (0-14) s

Cerpadlo - CM1

Délky: LDN200

9.265

Lbniso

1.676

Lpnso

0.474

Lpn4o

0.634

g

Singularity

DN40

DN50 | DN100

DN150

DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pritokomér DN 150

0.100

Vtok do Bypassu DN 50

0.500

Koleno 90°

0.340

Zuzeni z DN 50 na DN 40

0.200

Indukéni pratokomér DN 40

0.100

Kulovy ventil DN 40

0.100

Rozsireni z DN 40 na DN50

0.234

Koleno 90°

0.340

Vytok z Bypassu DN 50

1.000

T kus zména sméru 90°

1.04

Nozové Soupatko

0.04

PryZzovy kompenzator

0.07072

Koleno 90°

0.34

Vtok do zlabu

1.000

2

0.400

2414 | 0.340

1.263

3.748
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Potrubi

DN200
Q Q V200 Rezoo Al A2 A3 A200 hioo hm200
[Vs] [m¥s] [mVs] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 | 0.016 | 3059 |0.0400 | 0.0425| 0.0425 0.043 0.000 0.000
1.0 0.001 | 0.032 | 6118 |0.0400 | 0.0358 | 0.0358 0.036 0.000 0.000
1.5 0.002 | 0.048 | 9176 | 0.0400 |0.0323 | 0.0323 0.032 0.000 0.000
2.0 0.002 | 0.064 | 12235 | 0.0400 | 0.0301 | 0.0301 0.030 0.000 0.001
2.5 0.003 | 0.080 | 15294 | 0.0400 | 0.0285 | 0.0285 0.028 0.000 0.001
3.0 0.003 | 0.095 | 18353 | 0.0400 | 0.0272 | 0.0272 0.027 0.001 0.002
35 0.004 | 0.111 | 21411 | 0.0400 | 0.0262 | 0.0262 0.026 0.001 0.002
4.0 0.004 | 0.127 | 24470 | 0.0400 | 0.0253 | 0.0253 0.025 0.001 0.003
4.5 0.005 | 0.143 | 27529 | 0.0400 | 0.0246 | 0.0246 0.025 0.001 0.004
5.0 0.005 | 0.159 | 30588 | 0.0400 | 0.0239 | 0.0239 0.024 0.001 0.005
5.5 0.006 | 0.175 | 33646 | 0.0400 | 0.0234 | 0.0234 0.023 0.002 0.006
6.0 0.006 | 0.191 | 36705 | 0.0400 | 0.0229 | 0.0229 0.023 0.002 0.007
6.5 0.007 | 0.207 | 39764 | 0.0400 | 0.0224 | 0.0224 0.022 0.002 0.008
7.0 0.007 | 0.223 | 42823 | 0.0400 | 0.0220 | 0.0220 0.022 0.003 0.009
7.5 0.008 | 0.239 | 45881 | 0.0400 | 0.0216| 0.0216 0.022 0.003 0.011
8.0 0.008 | 0.255 | 48940 | 0.0400 | 0.0213 | 0.0213 0.021 0.003 0.012
8.5 0.009 | 0.271 | 51999 | 0.0400 | 0.0210| 0.0210 0.021 0.004 0.014
9.0 0.009 | 0.286 | 55058 | 0.0400 | 0.0207 | 0.0207 0.021 0.004 0.016
9.5 0.010 | 0.302 | 58117 | 0.0400 | 0.0204 | 0.0204 0.020 0.004 0.017
10.0 | 0.010 | 0.318 | 61175 | 0.0400 | 0.0201 | 0.0201 0.020 0.005 0.019
11.0 | 0.011 | 0.350 | 67293 | 0.0400 | 0.0196 | 0.0196 0.020 0.006 0.023
12.0 | 0.012 | 0.382 | 73410 | 0.0400 | 0.0192 | 0.0192 0.019 0.007 0.028
13.0 | 0.013 | 0.414 | 79528 | 0.0400 | 0.0188 | 0.0188 0.019 0.008 0.033
140 | 0014 | 0.446 | 85645 | 0.0400]0.0185| 0.0185 | 0.018 | 0009 | 0.038
Potrubi
DN150
Q Q V150 Reiso Al A2 A3 A1s0 hiiso hmiso
[/s] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
0.5 0.001 | 0.028 | 4078 | 0.0400 | 0.0396 | 0.0396 0.040 0.000 0.001
1.0 0.001 | 0.057 | 8157 |0.0400 | 0.0333 | 0.0333 0.033 0.000 0.003
1.5 0.002 | 0.085 | 12235 | 0.0400 | 0.0301 | 0.0301 0.030 0.000 0.005
2.0 0.002 | 0.113 | 16313 | 0.0400 | 0.0280 | 0.0280 0.028 0.000 0.008
2.5 0.003 | 0.141 | 20392 | 0.0400 | 0.0265 | 0.0265 0.026 0.000 0.011
3.0 0.003 | 0.170 | 24470 | 0.0400 | 0.0253 | 0.0253 0.025 0.000 0.014
3.5 0.004 | 0.198 | 28548 | 0.0400 | 0.0243 | 0.0243 0.024 0.001 0.018
4.0 0.004 | 0.226 | 32627 | 0.0400 | 0.0235| 0.0235 0.024 0.001 0.022
4.5 0.005 | 0.255 | 36705 | 0.0400 | 0.0229 | 0.0229 0.023 0.001 0.026
5.0 0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 0.022 0.001 0.030
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Q Q V150 Reiso A1 Ao A3 A150 hiis0 hmiso
[/s] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
5.5 0.006 | 0.311 | 44862 | 0.0400 | 0.0217| 0.0217 0.022 0.001 0.035
6.0 0.006 | 0.340 | 48940 | 0.0400|0.0213| 0.0213 0.021 0.001 0.040
6.5 0.007 | 0.368 | 53019 | 0.0400 | 0.0209 | 0.0209 0.021 0.002 0.045
7.0 0.007 | 0.396 | 57097 | 0.0400 | 0.0205| 0.0205 0.020 0.002 0.051
7.5 0.008 | 0.424 | 61175 | 0.0400 | 0.0201 | 0.0201 0.020 0.002 0.057
8.0 0.008 | 0.453 | 65254 | 0.0400 | 0.0198 | 0.0198 0.020 0.002 0.063
8.5 0.009 | 0.481 | 69332 | 0.0400|0.0195| 0.0195 0.019 0.003 0.069
9.0 0.009 | 0.509 | 73410 | 0.0400 | 0.0192 | 0.0192 0.019 0.003 0.075
9.5 0.010 | 0.538 | 77489 | 0.0400 | 0.0190| 0.0190 0.019 0.003 0.082
10.0 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 0.019 0.003 0.089
11.0 | 0.011 | 0.622 | 89724 | 0.0400 | 0.0183 | 0.0183 0.018 0.004 0.103
12.0 | 0.012 | 0.679 | 97880 | 0.0400 | 0.0179| 0.0179 0.018 0.005 0.118
13.0 | 0.013 | 0.736 | 106037 | 0.0400 | 0.0247 | 0.0250 0.025 0.008 0.134
14.0 | 0.014 | 0.792 | 114194 | 0.0400 | 0.0246 | 0.0249 0.025 0.009 0.151
Potrubi DN50

Q Q Vs0 Reso A1 Ao A3 Aso hyso hmso
[Vs] [m%s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 | 0.201 | 10866 | 0.0400 | 0.0310| 0.0310 0.031 0.001 0.005
1.0 0.001 | 0.402 | 21732 | 0.0400 | 0.0261 | 0.0261 0.026 0.002 0.020
1.5 0.002 | 0.603 | 32598 | 0.0400 | 0.0235| 0.0235 0.024 0.004 0.045
2.0 0.002 | 0.803 | 43464 | 0.0400 | 0.0219| 0.0219 0.022 0.006 0.079
2.5 0.003 | 1.004 | 54330 | 0.0400 | 0.0207 | 0.0207 0.021 0.009 0.124
3.0 0.003 | 1.205 | 65196 | 0.0400 | 0.0198 | 0.0198 0.020 0.012 0.179
3.5 0.004 | 1.406 | 76062 | 0.0400 | 0.0191| 0.0191 0.019 0.016 0.243
4.0 0.004 | 1.607 | 86928 | 0.0400 | 0.0184 | 0.0184 0.018 0.020 0.318
4.5 0.005 | 1.808 | 97794 | 0.0400 | 0.0179| 0.0179 0.018 0.025 0.402
5.0 0.005 | 2.008 | 108659 | 0.0400 | 0.0317 | 0.0318 0.032 0.055 0.496
5.5 0.006 | 2.209 | 119525 | 0.0400 | 0.0316 | 0.0317 0.032 0.066 0.600
6.0 0.006 | 2.410 | 130391 | 0.0400 | 0.0316 | 0.0317 0.032 0.079 0.715
6.5 0.007 | 2.611 | 141257 | 0.0400 | 0.0315| 0.0316 0.032 0.092 0.839
7.0 0.007 | 2.812 | 152123 | 0.0400 | 0.0315| 0.0316 0.032 0.107 0.973
7.5 0.008 | 3.013 | 162989 | 0.0400 | 0.0315| 0.0315 0.032 0.123 1.117
8.0 0.008 | 3.214 | 173855 | 0.0400 | 0.0314 | 0.0315 0.031 0.140 1.270
8.5 0.009 | 3.414 | 184721 | 0.0400 | 0.0314 | 0.0315 0.031 0.157 1.434
9.0 0.009 | 3.615 | 195587 | 0.0400 | 0.0314 | 0.0314 0.031 0.176 1.608
9.5 0.010 | 3.816 | 206453 | 0.0400 | 0.0314 | 0.0314 0.031 0.196 1.791
10.0 | 0.010 | 4.017 | 217319 | 0.0400 | 0.0313 | 0.0314 0.031 0.217 1.985
11.0 | 0.011 | 4.419 | 239051 | 0.0400 | 0.0313 | 0.0313 0.031 0.263 2.402
12.0 | 0.012 | 4.820 | 260783 | 0.0400 | 0.0313 | 0.0313 0.031 0.312 2.858
13.0 | 0.013 | 5.222 | 282515 | 0.0400 | 0.0313 | 0.0313 0.031 0.366 3.355
14.0 | 0.014 | 5.624 | 304247 | 0.0400 | 0.0312 | 0.0313 0.031 0.424 3.890




Potrubi DN40

Q Q V4o Reqo M A A Aao hiao hmao
[Vs] [m¥/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0.000 0 0 0 0 0 0 0
0.5 0.001 | 0.363 | 14600 | 0.040 | 0.029 0.029 0.029 0.003 0.003
1.0 0.001 | 0.725 ] 29201 | 0.040 | 0.024 0.024 0.024 0.010 0.011
1.5 0.002 | 1.088 | 43801 | 0.040 | 0.022 0.022 0.022 0.020 0.024
2.0 0.002 | 1.450 | 58401 | 0.040 | 0.020 0.020 0.020 0.033 0.043
2.5 0.003 | 1.813 | 73002 | 0.040 | 0.019 0.019 0.019 0.049 0.067
3.0 0.003 | 2.176 | 87602 | 0.040 | 0.018 0.018 0.018 0.067 0.097
3.5 0.004 | 2.538 | 102202 | 0.040 | 0.035 0.035 0.035 0.172 0.131
4.0 0.004 | 2.901 | 116802 | 0.040 | 0.035 0.035 0.035 0.225 0.172
4.5 0.005 | 3.264 | 131403 | 0.040 | 0.034 0.035 0.035 0.284 0.217
5.0 0.005 | 3.626 | 146003 | 0.040 | 0.034 0.034 0.034 0.350 0.268
5.5 0.006 | 3.989 | 160603 | 0.040 | 0.034 0.034 0.034 0.422 0.324
6.0 0.006 | 4.351 | 175204 | 0.040 | 0.034 0.034 0.034 0.502 0.386
6.5 0.007 | 4.714 | 189804 | 0.040 | 0.034 0.034 0.034 0.589 0.453
7.0 0.007 | 5.077 | 204404 | 0.040 | 0.034 0.034 0.034 0.682 0.525
7.5 0.008 | 5.439 | 219005 | 0.040 | 0.034 0.034 0.034 0.783 0.603
8.0 0.008 | 5.802 | 233605 | 0.040 | 0.034 0.034 0.034 0.890 0.686
8.5 0.009 | 6.165 | 248205 | 0.040 | 0.034 0.034 0.034 1.004 0.775
9.0 0.009 | 6.527 | 262806 | 0.040 | 0.034 0.034 0.034 1.125 0.869
9.5 0.010 | 6.890 | 277406 | 0.040 | 0.034 0.034 0.034 1.253 0.968
10.0 | 0.010 | 7.252 | 292006 | 0.040 | 0.034 0.034 0.034 1.388 1.072
11.0 | 0.011 | 7.978 | 321207 | 0.040 | 0.034 0.034 0.034 1.678 1.298
12.0 | 0.012 | 8.703 | 350407 | 0.040 | 0.034 0.034 0.034 1.996 1.544
13.0 | 0.013 | 9428 | 379608 | 0.040 | 0.034 0.034 0.034 2.342 1.812
14.0 | 0.014 |10.153] 408809 | 0.040 | 0.034 0.034 0.034 2.715 2.102
Potrubi
DN100

Q Q Vao himioo
[I/s] [m¥s] [m/s] [m]

0 0 0.000 0

0.5 0.001 | 0.064 | 0.000

1.0 0.001 | 0.127 | 0.000

1.5 0.002 | 0.191 | 0.001

2.0 0.002 | 0.255 | 0.001

2.5 0.003 | 0.318 | 0.002

3.0 0.003 | 0.382 | 0.003

3.5 0.004 | 0.446 | 0.003

4.0 0.004 | 0.509 | 0.004

4.5 0.005 | 0.573 | 0.006

5.0 0.005 | 0.637 | 0.007

5.5 0.006 | 0.700 | 0.008
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Q Q Vao himioo

[Vs] [m¥s] [mvs] [m]

6.0 0.006 | 0.764 | 0.010

6.5 0.007 | 0.828 | 0.012

7.0 0.007 | 0.891 | 0.014

7.5 0.008 | 0.955 | 0.016

8.0 0.008 | 1.019 | 0.018

8.5 0.009 | 1.082 | 0.020

9.0 0.009 | 1.146 | 0.023

9.5 0.010 | 1.210 | 0.025

10.0 | 0.010 | 1.273 | 0.028

11.0 | 0.011 | 1.401 | 0.034

12.0 | 0.012 | 1.528 | 0.040

13.0 | 0.013 | 1.655 | 0.047

14.0 | 0.014 | 1.783 | 0.055

Vysledna tabulka

Q Q th th himax huin

[Us] [m%s]  [m] [m] [m]  [m]
0 0 0.000 | 0.000 | 3.188 | 2.042

0.5 | 0.0005 | 0.003 | 0.009 | 3.201 | 2.054
1 0.001 0.012 | 0.034 | 3.234 | 2.087
1.5 | 0.0015 | 0.024 | 0.075 | 3.287 | 2.141
2 0.002 | 0.040 | 0.132 | 3.360 | 2.213

2.5 | 0.0025 | 0.058 | 0.205 | 3.452 | 2.305
3 0.003 | 0.080 | 0.293 | 3.562 | 2.416

3.5 | 0.0035 | 0.190 | 0.398 | 3.776 | 2.630
4 0.004 | 0.247 | 0.518 | 3.953 | 2.807

4.5 | 0.0045 | 0.311 | 0.655 | 4.154 | 3.007
5 0.005 | 0.407 | 0.807 | 4.402 | 3.256

5.5 1 0.0055 | 0492 | 0974 | 4.655 | 3.508
6 0.006 | 0.584 | 1.158 | 4.931 | 3.784

6.5 | 0.0065 | 0.685 | 1.357 | 5.231 | 4.084
7 0.007 | 0.794 | 1.572 | 5.554 | 4.408

7.5 | 0.0075 | 0.910 | 1.803 | 5.902 | 4.755
8 0.008 1.035 | 2.050 | 6.273 | 5.127

8.5 | 0.0085 | 1.168 | 2.312 | 6.668 | 5.522
9 0.009 1.308 | 2.590 | 7.087 | 5.940

9.5 | 0.0095 | 1.457 | 2.884 | 7.529 | 6.383
10 0.01 1.614 | 3.193 | 7.995 | 6.849
11 0.011 1.951 | 3.860 | 8.999 | 7.852
12 0.012 | 2.320 | 4.589 |10.097 | 8.951
13 0.013 | 2.723 | 5381 |11.293 |10.146
14 0.014 | 3.157 | 6.236 | 12.581 | 11.434
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h [m]

14

12

10

Q-h charakteristika potrubi a ¢erpadel "CM1-22" - (0 - 14) I/s

—8—hmax  —@—hmin —0—CM1_15_Hz ¢M1_20_Hz —@—CM1_30_Hz

[ ]

—0—CM1_35_Hz

[ ]

—o— CM1_40_Hz

—0— CM1_45_Hz

—0—CM1_50_Hz

[ ]

Qll/s]

12

14 16

18



Smér ¢erpaného mnozZstvi a pouzita Cerpadla

éerpadlo

cMm1

CM1

CM1+CM2

Pripojovaci bod

(0-14) Us

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

Vypocty:

Rozsah prutoki v pripojovacim

bodé:

72 - Velké priitoky (0-60) I/s

Cerpadlo - CM1

Délky: | Loneoo

9.749 |m

Loniso

1.901 |m

Singularity

DN40

DN350 DN100

DN150 | DN200

Koleno 90°

0.340

Rozs$iteni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

Zuzeni z DN 200 na DN 150

0.200

Indukéni pritokomér DN 150

0.100

T kus zména sméru 90°

1.040

Nozové Soupatko

0.06

Rozsifeni z DN 150 na DN 200

0.218

Koleno 90°

0.340

Pryzovy kompenzator

0.071

Nozové Soupatko

0.040

Vtok do zlabu

1.000

2

0 0.340

1.323 | 3.966
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Potrubi DN200

Q Q V200 Rezoo Al Ao A3 A200 heoo him200
[I/s] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

2.5 0.003 | 0.080 | 15294 | 0.0400 | 0.0285 | 0.0285 | 0.0285 0.000 0.001

5.0 | 0.005 | 0.159 | 30588 | 0.0400 | 0.0239 | 0.0239 | 0.0239 0.002 0.005

7.5 0.008 | 0.239 | 45881 | 0.0400 | 0.0216 | 0.0216 | 0.0216 0.003 0.012

10.0 | 0.010 | 0.318 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 0.005 0.020

12.5 | 0.013 | 0.398 | 76469 | 0.0400 | 0.0190 | 0.0190 | 0.0190 0.007 0.032

15.0 | 0.015 | 0.477 | 91763 | 0.0400 | 0.0182 | 0.0182 | 0.0182 0.010 0.046

17.5 | 0.018 | 0.557 | 107057 | 0.0400 | 0.0232 | 0.0236 | 0.0236 0.018 0.063

20.0 | 0.020 | 0.637 | 122351 | 0.0400 | 0.0230 | 0.0234 | 0.0234 0.024 0.082

225 | 0.023 | 0.716 | 137644 | 0.0400 | 0.0229 | 0.0233 | 0.0232 0.030 0.104

25.0 | 0.025 | 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 0.036 0.128

27.5 | 0.028 | 0.875 | 168232 | 0.0400 | 0.0227 | 0.0230 | 0.0230 0.044 0.155

30.0 | 0.030 | 0.955 | 183526 | 0.0400 | 0.0226 | 0.0229 | 0.0229 0.052 0.184

32.5 | 0.033 1.035 | 198820 | 0.0400 | 0.0226 | 0.0228 | 0.0228 0.061 0.216

35.0 | 0.035 1.114 | 214113 | 0.0400 | 0.0225 | 0.0227 | 0.0227 0.070 0.251

37.5 | 0.038 | 1.194 | 229407 | 0.0400 | 0.0224 | 0.0227 | 0.0227 0.080 0.288

40.0 | 0.040 | 1.273 | 244701 | 0.0400 | 0.0224 | 0.0226 | 0.0226 0.091 0.328

42.5 | 0.043 1.353 | 259995 | 0.0400 | 0.0224 | 0.0226 | 0.0226 0.103 0.370

45.0 | 0.045 1.432 | 275289 | 0.0400 | 0.0223 | 0.0225 | 0.0225 0.115 0.415

475 | 0.048 | 1.512 | 290583 | 0.0400 | 0.0223 | 0.0225 | 0.0225 0.128 0.462

50.0 | 0.050 | 1.592 | 305876 | 0.0400 | 0.0223 | 0.0225 | 0.0224 0.141 0.512

52.5 ] 0.053 1.671 | 321170 | 0.0400 | 0.0222 | 0.0224 | 0.0224 0.156 0.565

55.0 | 0.055 1.751 | 336464 | 0.0400 | 0.0222 | 0.0224 | 0.0224 0.170 0.620

57.5 ] 0.058 | 1.830 | 351758 | 0.0400 | 0.0222 | 0.0224 | 0.0224 0.186 0.677

60.0 | 0.060 | 1.910 | 367052 | 0.0400 | 0.0222 | 0.0223 | 0.0223 0.202 0.737

Potrubi DN150

Q Q V150 Reiso A1 Ao A3 Ats0 hiiso hmiso
[Vs] [m's] [mJs] [-] [-] [-] [-] [-] [m] [m]

0 0 0 0 0 0 0 0 0 0

2.5 0.003 | 0.141 | 20392 | 0.0400 | 0.0265 | 0.0265 | 0.0265 0.000 0.011

5.0 | 0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 0.001 0.031

7.5 0.008 | 0.424 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 0.002 0.057

10.0 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 0.004 0.090

12.5 | 0.013 | 0.707 | 101959 | 0.0400 | 0.0248 | 0.0251 | 0.0251 0.008 0.128

15.0 | 0.015 | 0.849 | 122351 | 0.0400 | 0.0245 | 0.0248 | 0.0248 0.012 0.170

17.5 | 0.018 | 0.990 | 142742 | 0.0400 | 0.0244 | 0.0246 | 0.0246 0.016 0.218

20.0 | 0.020 | 1.132 | 163134 | 0.0400 | 0.0243 | 0.0245 | 0.0245 0.020 0.270

22.5 | 0.023 1.273 | 183526 | 0.0400 | 0.0242 | 0.0244 | 0.0244 0.026 0.327

25.0 | 0.025 1.415 | 203918 | 0.0400 | 0.0241 | 0.0243 | 0.0243 0.031 0.388

275 | 0.028 | 1.556 | 224309 | 0.0400 | 0.0240 | 0.0242 | 0.0242 0.038 0.454
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Q Q V150 Reiso A1 Ao A3 Ats0 hiiso hmiso
[Vs] [m’/s]  [m/s] [-] [-] [-] [-] [-] [m] [m]
30.0 | 0.030 1.698 | 244701 | 0.0400 | 0.0240 | 0.0242 | 0.0242 0.045 0.524
32.5 | 0.033 1.839 | 265093 | 0.0400 | 0.0240 | 0.0241 0.0241 0.053 0.597
35.0 | 0.035 1.981 | 285485 | 0.0400 | 0.0239 | 0.0241 0.0241 0.061 0.675
37.5 | 0.038 2.122 | 305876 | 0.0400 | 0.0239 | 0.0240 | 0.0240 0.070 0.757
40.0 | 0.040 2.264 | 326268 | 0.0400 | 0.0239 | 0.0240 | 0.0240 0.079 0.843
42.5 | 0.043 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.089 0.933
45.0 | 0.045 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.100 1.026
47.5 | 0.048 2.688 | 387443 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.112 1.124
50.0 | 0.050 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.123 1.225
52.5 | 0.053 2971 | 428227 | 0.0400 | 0.0238 | 0.0238 | 0.0238 0.136 1.330
55.0 | 0.055 3.112 | 448619 | 0.0400 | 0.0237 | 0.0238 | 0.0238 0.149 1.439
57.5 | 0.058 3.254 | 469011 | 0.0400 | 0.0237 | 0.0238 | 0.0238 0.163 1.551
60.0 | 0.060 3.395 | 489402 | 0.0400 | 0.0237 | 0.0238 | 0.0238 0.177 1.667

Potrubi DN100

Q Q V40 himao
[I/s] [ms] [m/s] [m]

0 0 0 0
2.5 0.003 0.318 0.002
5.0 0.005 0.637 0.007
7.5 0.008 0.955 0.016
10.0 | 0.010 1.273 0.028
12.5 | 0.013 1.592 0.044
15.0 | 0.015 1.910 0.063
17.5 | 0.018 2.228 0.086
20.0 | 0.020 2.546 0.112
22.5 | 0.023 2.865 0.142
25.0 | 0.025 3.183 0.176
27.5 | 0.028 3.501 0.212
30.0 | 0.030 3.820 0.253
32.5 | 0.033 4.138 0.297
35.0 | 0.035 4.456 0.344
37.5 | 0.038 4.775 0.395
40.0 | 0.040 5.093 0.449
42.5 | 0.043 5.411 0.507
45.0 | 0.045 5.730 0.569
47.5 | 0.048 6.048 0.634
50.0 | 0.050 6.366 0.702
52.5 | 0.053 6.685 0.774
55.0 | 0.055 7.003 0.850
57.5 | 0.058 7.321 0.929
60.0 | 0.060 7.639 1.011
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Vysledna tabulka

Q Q th th hmax hmin
[Vs] [m¥s]  [m] [m] [m] [m]

0 0 0 0 3.188 2.042

2.5 0.003 | 0.001 | 0.014 3.203 2.056

5.0 | 0.005 | 0.003 | 0.043 3.234 2.087

7.5 0.008 | 0.005 | 0.085 3.278 2.132

10.0 | 0.010 | 0.009 | 0.138 3.336 2.189

12.5 | 0.013 | 0.016 | 0.203 3.407 2.261

15.0 | 0.015 | 0.022 | 0.280 3.490 2.344

17.5 | 0.018 | 0.034 | 0.367 3.589 2.443

20.0 | 0.020 | 0.044 | 0.465 3.697 2.551

22.5 | 0.023 | 0.055 | 0.573 3.817 2.670

25.0 | 0.025 | 0.068 | 0.692 3.948 2.802

275 | 0.028 | 0.082 | 0.821 4.091 2.945

30.0 | 0.030 | 0.097 | 0.961 4.246 3.100

325 | 0.033 | 0.113 | 1.110 4412 3.266

35.0 | 0.035 | 0.131 1.270 4.590 3.443

37.5 | 0.038 | 0.150 | 1.440 4.779 3.632

40.0 | 0.040 | 0.170 | 1.620 4.979 3.832

425 ] 0.043 | 0.192 | 1.810 5.191 4.044

45.0 | 0.045 | 0.215 | 2.010 5413 4.267

475 | 0.048 | 0.239 | 2.220 5.647 4.501

50.0 | 0.050 | 0.265 | 2.439 5.892 4.746

52.5 ] 0.053 | 0.291 | 2.669 6.149 5.002

55.0 | 0.055 | 0.320 | 2.908 6.416 5.269

57.5 ] 0.058 | 0.349 | 3.157 6.694 5.548

60.0 | 0.060 | 0.380 | 3.416 6.984 5.837
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h [m]

14

12

10

Q-h charakteristika potrubi a ¢erpadel "CM1-22" - (0 - 14) I/s

—8—hmax  —@—hmin —0—CM1_15_Hz ¢M1_20_Hz —@—CM1_30_Hz

[ ]

—0—CM1_35_Hz

[ ]

—o— CM1_40_Hz

—0— CM1_45_Hz

—0—CM1_50_Hz

[ ]

Qll/s]

12

14 16

18



Smér ¢erpaného mnozZstvi a pouzita ¢erpadla

éerpadlo

CM1

CM1

CM1+CM2

Pripojovaci bod

(0-14) s

(0-60) I/s

(0-100) I/s

R1

R2

R3

R4

R5

R6

Mérny Zlab Z1

Mérny Zlab 72

72 - Velké priitoky (0-100) I/s

Cerpadlo - CM1+CM2

CM1

Singularity

DN40 | DN50

DN100

DN150 | DN200

Koleno 90°

0.340

Rozsifeni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozsifeni z DN 150 na DN 200

0.218

T kus zména sméru 90°

1.040

T kus (M1+M2) smér od M1

0.430

2.

0.340

0.963

1.688

CM2

Singularity

DN40 | DN50 | DN100

DN150

DN200

Koleno 90°

0.340

Rozs$iteni z DN 100 na DN 150

0.563

Koleno 90°

0.340

Nozové Soupatko

0.060

Rozs$iteni z DN 150 na DN 200

0.218

T kus (M1+M2) smér od M2

0.460

2

0.340

0.963

0.678

-1
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CM1+CM2 ¢

Singularity DN40 | DN50 | DN100 | DN150 | DN200

Z0zeni z DN 200 na DN 150 0.200

Indukéni pritokomér DN 150 0.100

Nozové Soupatko 0.06

Rozsifeni z DN 150 na DN 200 0.218

T kus zména sméru 90° 1.040

Koleno 90° 0.340

Nozové Soupatko 0.040

Pryzovy kompenzazor 0.071

Vtok do zlabu 1.000

> 0 0 0 0.360 | 2.708

DELKY CM1 DELKY CM2 DELKY CM1+CM2
Lpn2oo 0.244 | m Lbn2oo m | Lpon2oo 8.761 | m
LDN150 0.699 | m LDN150 0.699 | m LDN150 1.202 |m
Potrubi DN200

CM1

Q Q vaoo  Reaoo Al A2 A3 A200 heoo him200
Us] [m¥s] [ows] [1 [ [1 [1 [1  [m] _[m]
0 0 0 0 0 0 0 0 0 0
2.5 1 0.003 | 0.080 | 15294 [0.0400] 0.0285] 0.0285 | 0.0285 | 0.000 0.001
5.0 | 0.005 | 0.159 | 30588 |0.0400]0.0239] 0.0239 | 0.0239 | 0.000 0.002
7.5 | 0.008 | 0.239 | 45881 |0.0400]0.0216| 0.0216 | 0.0216 | 0.000 0.005
10.0 | 0.010 | 0.318 | 61175 [0.0400|0.0201 | 0.0201 | 0.0201 0.000 0.009
12.5] 0.013 ] 0.398 | 76469 [0.0400]0.0190| 0.0190 | 0.0190 | 0.000 0.014
15.0] 0.015 | 0.477 | 91763 [0.0400|0.0182| 0.0182 | 0.0182 | 0.000 0.020
17.5] 0.018 | 0.557 | 107057 ]0.0400| 0.0232| 0.0236 | 0.0236 | 0.000 0.027
20.0| 0.020 | 0.637 | 122351 ]0.0400| 0.0230| 0.0234 | 0.0234 | 0.001 0.035
22.51 0.023 | 0.716 | 137644 |0.0400] 0.0229 | 0.0233 | 0.0232 | 0.001 0.044
25.0| 0.025 | 0.796 | 152938 ]0.0400| 0.0228 | 0.0231 | 0.0231 0.001 0.054
27.5] 0.028 | 0.875 | 168232 ]0.0400|0.0227| 0.0230 | 0.0230 | 0.001 0.066
30.0| 0.030 | 0.955 | 183526 ]0.0400]0.0226 | 0.0229 | 0.0229 | 0.001 0.078
32.5] 0.033 | 1.035 | 198820 |0.0400| 0.0226 | 0.0228 | 0.0228 | 0.002 0.092
35.0] 0.035 | 1.114 [214113]0.0400| 0.0225| 0.0227 | 0.0227 | 0.002 0.107
37.5] 0.038 | 1.194 229407 | 0.0400| 0.0224 | 0.0227 | 0.0227 | 0.002 0.123
40.0 | 0.040 | 1.273 | 244701 |0.0400| 0.0224 | 0.0226 | 0.0226 | 0.002 0.139
42.5] 0.043 | 1.353 {259995(0.0400| 0.0224 | 0.0226 | 0.0226 | 0.003 0.157
45.0] 0.045 | 1.432 [275289[0.0400] 0.0223 | 0.0225 | 0.0225 | 0.003 0.176
47.5] 0.048 | 1.512 290583 |0.0400| 0.0223 | 0.0225 | 0.0225 | 0.003 0.197
50.0| 0.050 | 1.592 | 305876 |0.0400 | 0.0223 | 0.0225 | 0.0224 | 0.004 0.218
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CM2

Q Q V200 Rezoo Al A2 A3 A200 hooo  hm2oo
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m]  [m]
0 0 0 0 0 0 0 0 0 0
2.5 1 0.003 | 0.080 | 15294 | 0.0400 | 0.0285 | 0.0285 | 0.0285 | 0.000 | 0.000
5.0 | 0.005 | 0.159 | 30588 | 0.0400 | 0.0239 | 0.0239 | 0.0239 | 0.000 | 0.001
7.5 | 0.008 | 0.239 | 45881 0.0400 | 0.0216 | 0.0216 | 0.0216 | 0.000 | 0.002
10.0 | 0.010 | 0.318 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 | 0.000 | 0.004
12.5] 0.013 | 0.398 | 76469 | 0.0400 | 0.0190 | 0.0190 | 0.0190 | 0.000 | 0.005
15.0| 0.015 | 0.477 | 91763 | 0.0400 | 0.0182 | 0.0182 | 0.0182 | 0.000 | 0.008
17.5] 0.018 | 0.557 | 107057 | 0.0400 | 0.0232 | 0.0236 | 0.0236 | 0.000 | 0.011
20.0 | 0.020 | 0.637 | 122351 | 0.0400 | 0.0230 | 0.0234 | 0.0234 | 0.000 | 0.014
22.51 0.023 | 0.716 | 137644 | 0.0400 | 0.0229 | 0.0233 | 0.0232 | 0.000 | 0.018
25.0 1 0.025 | 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 | 0.000 | 0.022
27.51 0.028 | 0.875 | 168232 | 0.0400 | 0.0227 | 0.0230 | 0.0230 | 0.000 | 0.026
30.0 | 0.030 | 0.955 | 183526 | 0.0400 | 0.0226 | 0.0229 | 0.0229 | 0.000 | 0.032
32.5] 0.033 | 1.035 | 198820 | 0.0400 | 0.0226 | 0.0228 | 0.0228 | 0.000 | 0.037
35.0] 0.035 | 1.114 | 214113 | 0.0400 | 0.0225 | 0.0227 | 0.0227 | 0.000 | 0.043
37.5] 0.038 | 1.194 | 229407 | 0.0400 | 0.0224 | 0.0227 | 0.0227 | 0.000 | 0.049
40.0 | 0.040 | 1.273 | 244701 | 0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.000 | 0.056
42,51 0.043 | 1.353 | 259995 | 0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.000 | 0.063
45.0 | 0.045 | 1.432 | 275289 | 0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.000 | 0.071
4751 0.048 | 1.512 | 290583 | 0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.000 | 0.079
50.0 | 0.050 | 1.592 | 305876 | 0.0400 | 0.0223 | 0.0225 | 0.0224 | 0.000 | 0.088
CM1+CM2
Q Q V200 Rezpo A1 Ao A3 A200 hooo  hm2oo
[Vs] [m/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0 0
5 | 0.005 | 0.159 | 30588 | 0.0400 | 0.0239 | 0.0239 | 0.0239 | 0.001 | 0.003
10 | 0.010 | 0.318 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 | 0.005 | 0.014
15 | 0.015 | 0477 | 91763 | 0.0400 | 0.0182 | 0.0182 | 0.0182 | 0.009 | 0.031
20 | 0.020 | 0.637 | 122351 | 0.0400 | 0.0230 | 0.0234 | 0.0234 | 0.021 | 0.056
25 | 0.025 | 0.796 | 152938 | 0.0400 | 0.0228 | 0.0231 | 0.0231 | 0.033 | 0.087
30 | 0.030 | 0.955 | 183526 | 0.0400 | 0.0226 | 0.0229 | 0.0229 | 0.047 | 0.126
35 | 0.035 | 1.114 | 214113 | 0.0400 | 0.0225 | 0.0227 | 0.0227 | 0.063 | 0.171
40 | 0.040 | 1.273 | 244701 | 0.0400 | 0.0224 | 0.0226 | 0.0226 | 0.082 | 0.224
45 | 0.045 | 1.432 | 275289 | 0.0400 | 0.0223 | 0.0225 | 0.0225 | 0.103 | 0.283
50 | 0.050 | 1.592 | 305876 | 0.0400 | 0.0223 | 0.0225 | 0.0224 | 0.127 | 0.350
55 1 0.055 | 1.751 | 336464 | 0.0400 | 0.0222 | 0.0224 | 0.0224 | 0.153 | 0.423
60 | 0.060 | 1.910 | 367052 | 0.0400 | 0.0222 | 0.0223 | 0.0223 | 0.182 | 0.504
65 | 0.065 | 2.069 | 397639 | 0.0400 | 0.0222 | 0.0223 | 0.0223 | 0.213 | 0.591
70 | 0.070 | 2.228 | 428227 | 0.0400 | 0.0221 | 0.0223 | 0.0223 | 0.247 | 0.685
75 | 0.075 | 2.387 | 458815 | 0.0400 | 0.0221 | 0.0222 | 0.0222 | 0.283 | 0.787
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Q Q V200 Rezpo A1 Ao A3 A200 hooo  hm2oo
[Vs] [m’/s] [m/s] [-] [-] [-] [-] [-] [m] [m]
80 | 0.080 | 2.546 | 489402 | 0.0400 | 0.0221 | 0.0222 | 0.0222 | 0.321 | 0.895
85 | 0.085 | 2.706 | 519990 | 0.0400 | 0.0221 | 0.0222 | 0.0222 | 0.362 | 1.011
90 | 0.090 | 2.865 | 550578 | 0.0400 | 0.0220 | 0.0221 | 0.0221 | 0.406 | 1.133
95 | 0.095 | 3.024 | 581165 | 0.0400 | 0.0220 | 0.0221 | 0.0221 | 0.452 | 1.262
100 | 0.100 | 3.183 | 611753 | 0.0400 | 0.0220 | 0.0221 | 0.0221 | 0.500 | 1.399
Potrubi DN150

CM1

Q Q vI50 Rel50 A A A3 Aiso htiso himiso
[Vs] [m¥s] [m/s]  [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0.000 0.000
2.5 1 0.003 | 0.141 | 20392 |0.0400 | 0.0265| 0.0265 | 0.0265 0.000 0.010
5.0 | 0.005 | 0.283 | 40784 |0.0400| 0.0223 | 0.0223 | 0.0223 0.000 0.029
7.5 1 0.008 | 0.424 | 61175 |0.0400|0.0201 | 0.0201 | 0.0201 0.001 0.054
10.0| 0.010 | 0.566 | 81567 |0.0400|0.0187 | 0.0187 | 0.0187 0.001 0.084
12.5] 0.013 | 0.707 | 101959 0.0400| 0.0248 | 0.0251 | 0.0251 0.003 0.118
15.0| 0.015 | 0.849 | 122351 |0.0400| 0.0245 | 0.0248 | 0.0248 0.004 0.157
17.5] 0.018 | 0.990 | 142742 |0.0400| 0.0244 | 0.0246 | 0.0246 0.006 0.200
20.0| 0.020 | 1.132 | 163134 |0.0400| 0.0243 | 0.0245 | 0.0245 0.007 0.247
22.51 0.023 | 1.273 | 183526 |0.0400 | 0.0242 | 0.0244 | 0.0244 0.009 0.297
25.0| 0.025 | 1.415 {203918|0.0400 | 0.0241 | 0.0243 | 0.0243 0.012 0.352
27.5] 0.028 | 1.556 | 224309 |0.0400| 0.0240 | 0.0242 | 0.0242 0.014 0.409
30.0| 0.030 | 1.698 | 244701 |0.0400| 0.0240 | 0.0242 | 0.0242 0.017 0.471
32.5] 0.033 | 1.839 |265093 | 0.0400| 0.0240 | 0.0241 | 0.0241 0.019 0.535
35.0] 0.035 | 1.981 | 285485|0.0400| 0.0239 | 0.0241 | 0.0241 0.022 0.603
37.5] 0.038 | 2.122 | 305876 0.0400| 0.0239 | 0.0240 | 0.0240 0.026 0.674
40.0 | 0.040 | 2.264 | 326268 |0.0400 | 0.0239 | 0.0240 | 0.0240 0.029 0.749
42.5| 0.043 | 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 0.033 0.826
45.0| 0.045 | 2.546 |367052|0.0400 | 0.0238 | 0.0239 | 0.0239 0.037 0.907
47.5| 0.048 | 2.688 | 387443 |0.0400 | 0.0238 | 0.0239 | 0.0239 0.041 0.991
50.0 | 0.050 | 2.829 |407835]0.0400| 0.0238 | 0.0239 | 0.0239 0.045 1.078
CM2

Q Q v150 Rel50 7\.1 7\.2 7\.3 7\.150 htlSO hmlSO
[Vs] [m¥s] [m/s] [-] [-] [-] [-] [-] [m] [m]
0 0 0 0 0 0 0 0 0.000 | 0.000
2.5 1 0.003 | 0.141 | 20392 | 0.0400 | 0.0265 | 0.0265 | 0.0265 | 0.000 | 0.010
5.0 | 0.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 | 0.000 | 0.029
7.5 1 0.008 | 0424 | 61175 | 0.0400 | 0.0201 | 0.0201 | 0.0201 | 0.001 | 0.054
10.0 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 | 0.001 | 0.084
12.5] 0.013 | 0.707 | 101959 | 0.0400 | 0.0248 | 0.0251 | 0.0251 | 0.003 | 0.118
15.0 | 0.015 | 0.849 | 122351 | 0.0400 | 0.0245 | 0.0248 | 0.0248 | 0.004 | 0.157
17.5] 0.018 | 0.990 | 142742 | 0.0400 | 0.0244 | 0.0246 | 0.0246 | 0.006 | 0.200
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Q Q v150 Rel50 M A2 % Aiso huso  humiso
[Us] [m’s] [m/s] [-] [-] [-] [-] [-] [m] _ [m]
20.0] 0.020 | 1.132 | 163134 | 0.0400 | 0.0243 | 0.0245 | 0.0245 | 0.007 | 0.247
22.5] 0.023 | 1.273 | 183526 | 0.0400 | 0.0242 | 0.0244 | 0.0244 | 0.009 | 0.297
25.0| 0.025 | 1.415 | 203918 | 0.0400 | 0.0241 | 0.0243 | 0.0243 | 0.012 | 0.352
27.5] 0.028 | 1.556 | 224309 | 0.0400 | 0.0240 | 0.0242 | 0.0242 | 0.014 | 0.409
30.0] 0.030 | 1.698 | 244701 | 0.0400 | 0.0240 | 0.0242 | 0.0242 | 0.017 | 0.471
32.5] 0.033 | 1.839 | 265093 | 0.0400 | 0.0240 | 0.0241 | 0.0241 | 0.019 | 0.535
35.0] 0.035 | 1.981 | 285485 | 0.0400 | 0.0239 | 0.0241 | 0.0241 | 0.022 | 0.603
37.5] 0.038 | 2.122 | 305876 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.026 | 0.674
40.0 | 0.040 | 2.264 | 326268 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.029 | 0.749
42.5] 0.043 | 2.405 | 346660 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.033 | 0.826
45.0| 0.045 | 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.037 | 0.907
47.5] 0.048 | 2.688 | 387443 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.041 | 0.991
50.0 | 0.050 | 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.045 | 1.078
CM1+CM2

Q Q v150 Rel50 7\.1 7\.2 7\.3 7\.150 htlSO hm150
[Us] [m’s] [m/s] [-] [-] [-] [-] [-] [m] _ [m]

0 0 0 0 0 0 0 0 0.000 | 0.000

5 10.005 | 0.283 | 40784 | 0.0400 | 0.0223 | 0.0223 | 0.0223 | 0.001 | 0.001

10 | 0.010 | 0.566 | 81567 | 0.0400 | 0.0187 | 0.0187 | 0.0187 | 0.002 | 0.006

15 | 0.015 | 0.849 | 122351 | 0.0400 | 0.0245 | 0.0248 | 0.0248 | 0.007 | 0.013

20 | 0.020 | 1.132 | 163134 | 0.0400 | 0.0243 | 0.0245 | 0.0245 | 0.013 | 0.024

25 | 0.025 | 1.415 | 203918 | 0.0400 | 0.0241 | 0.0243 | 0.0243 | 0.020 | 0.037

30 | 0.030 | 1.698 | 244701 | 0.0400 | 0.0240 | 0.0242 | 0.0242 | 0.028 | 0.053

35 ] 0.035 | 1.981 | 285485 | 0.0400 | 0.0239 | 0.0241 | 0.0241 | 0.039 | 0.072

40 | 0.040 | 2.264 | 326268 | 0.0400 | 0.0239 | 0.0240 | 0.0240 | 0.050 | 0.094

45 | 0.045 | 2.546 | 367052 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.063 | 0.119

50 | 0.050 | 2.829 | 407835 | 0.0400 | 0.0238 | 0.0239 | 0.0239 | 0.078 | 0.147

55 | 0.055 | 3.112 | 448619 | 0.0400 | 0.0237 | 0.0238 | 0.0238 | 0.094 | 0.178

60 | 0.060 | 3.395 | 489402 | 0.0400 | 0.0237 | 0.0238 | 0.0238 | 0.112 | 0.212

65 | 0.065 | 3.678 | 530186 | 0.0400 | 0.0237 | 0.0238 | 0.0238 | 0.131 | 0.248

70 | 0.070 | 3.961 | 570969 | 0.0400 | 0.0237 | 0.0237 | 0.0237 | 0.152 | 0.288

75 1 0.075 | 4.244 | 611753 | 0.0400 | 0.0237 | 0.0237 | 0.0237 | 0.175 | 0.331

80 | 0.080 | 4.527 | 652536 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.198 | 0.376

85 | 0.085 | 4.810 | 693320 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.224 | 0.425

90 | 0.090 | 5.093 | 734103 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.251 | 0.476

95 | 0.095 | 5.376 | 774887 | 0.0400 | 0.0236 | 0.0237 | 0.0237 | 0.279 | 0.530
100 | 0.100 | 5.659 | 815670 | 0.0400 | 0.0236 | 0.0236 | 0.0236 | 0.309 | 0.588
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Potrubi DN100

CM1 leMm2

Q Q Vioo  hmioo Q Q V100 hmi00
[I/s] [m’/s] [m/s] [m] [I/s] [m’/s] [m/s] [m]

0 0 0 0.000 0 0 0 0
2.5 1 0.003 | 0.318 | 0.002 2.5 0.003 | 0.318 |0.00176
5.0 | 0.005 | 0.637 | 0.007 5.0 | 0.005 | 0.637 |0.00702
7.5 1 0.008 | 0.955| 0.016 7.5 0.008 | 0.955 | 0.0158
10.0] 0.010 | 1.273 | 0.028 | 10.0 | 0.010 | 1.273 |0.02809
12.5] 0.013 | 1.592 | 0.044 | 12.5 | 0.013 | 1.592 | 0.0439
15.0] 0.015 | 1.910 | 0.063 | 15.0 | 0.015 | 1.910 |0.06321
17.5] 0.018 | 2.228 | 0.086 | 17.5 | 0.018 | 2.228 | 0.08604
20.0| 0.020 | 2.546 | 0.112 | 20.0 | 0.020 | 2.546 |0.11237
2251 0.023 | 2.865| 0.142 | 22.5 | 0.023 | 2.865 |0.14222
25.01 0.025 | 3.183 | 0.176 | 25.0 | 0.025 | 3.183 |0.17558
27.5]1 0.028 | 3.501 | 0.212 | 27.5 | 0.028 | 3.501 |0.21245
30.0| 0.030 | 3.820 | 0.253 | 30.0 | 0.030 | 3.820 |0.25284
32.5] 0.033 | 4.138 | 0.297 | 32.5 | 0.033 | 4.138 |0.29673
35.0] 0.035 | 4456 | 0.344 | 35.0 | 0.035 | 4.456 |0.34414
37.5] 0.038 | 4.775 | 0.395 | 37.5 | 0.038 | 4.775 |0.39506
40.0| 0.040 | 5.093 | 0.449 | 40.0 | 0.040 | 5.093 |0.44949
4251 0.043 | 5411 | 0.507 | 42.5 | 0.043 | 5411 |0.50743
45.0( 0.045 | 5730 | 0.569 | 45.0 | 0.045 | 5.730 | 0.56889
47.5| 0.048 | 6.048 | 0.6339 [ 47.5 | 0.048 | 6.048 |0.63385
50.0 | 0.050 | 6.366 | 0.7023 | 50.0 | 0.050 | 6.366 |0.70233
Vysledna tabulka

Q Q Yhe  Yhm  hmex  hmin
[/s] [m’/s] [m] [m] [m] [m]

0 0 0 0 3.188 | 2.042

5 | 0.005 | 0.002| 0.018 | 3.208 | 2.062

10 | 0.010 | 0.007 | 0.058 | 3.254 | 2.108

15 | 0.015 | 0.017| 0.119 | 3.325| 2.179
20 | 0.020 | 0.036 | 0.200 | 3.424 | 2.278
25 1 0.025 | 0.056 | 0.300 | 3.544 | 2.398
30 | 0.030 | 0.080 | 0.419 | 3.687 | 2.540
351 0.035 | 0.108 | 0.556 | 3.852 | 2.706
40 | 0.040 | 0.140 | 0.712 | 4.040 | 2.894
45 | 0.045 | 0.177 | 0.886 | 4.251 | 3.105
50 | 0.050 | 0.217 | 1.078 | 4.484 | 3.338
55 | 0.055 | 0.262 | 1.289 | 4.740 | 3.593
60 | 0.060 | 0.312 | 1.517 | 5.017 | 3.871
65 | 0.065 | 0.365| 1.763 | 5.317 | 4.170
70 | 0.070 | 0.423 | 2.027 | 5.639 | 4.492
75 1 0.075 | 0.485 | 2.309 | 5.983 | 4.836
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Q Q th th himax hin
[Us] [m%s] [m] [m] [m] [m]
80 | 0.080 | 0.551 | 2.609 | 6.349 | 5.202
85 | 0.085 | 0.622 | 2.926 | 6.736 | 5.590
90 | 0.090 | 0.696 | 3.261 | 7.146 | 6.000
95 10.095 | 0.775 | 3.614 | 7.578 | 6.431
100 | 0.100 | 0.858 | 3.984 | 8.031 | 6.885
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