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Anotace:

Prvni ¢ast bakalatska prace se zabyva vyuzitim odpadnich vod v bytovych domech. Jsou popsany
obecné vyhody a ditvody pouziti danych feseni. A jsou také popsany pozadavky na ¢isténi
odpadnich vod pro mozna dalsi vyuziti. V druh¢ ¢asti je feSen navrh vyuziti odpadnich vod pro

bytovy dim.

Annotation:

First part of bachelor thesis concerns reusability of wastewater in apartment buildings. There are
described general advantages and reasons to use said solutions. There are described requirements for
cleaning sewage water so it can be used further. Second part is dealing with project documentation

and designing a way to reuse a sewage water in apartment building.
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Uvod:
V dané dob¢ nés z pohledu Setrného provozu budov trapi nejvice dva problémy, a to

vyuziti vody a energie.

Velka &ast vodnich zdrojii CR je zavisla na mnozstvi srazek a jejich rozdéleni po nagem
tizemi. Ceska republika je ¢asto nazyvana stiechou Evropy, to znamen4, Ze vody od nas
odtékaji a jsou dopliiovany pouze atmosférickymi srazkami. Z divodi globalniho
oteplovani a zmén klimatu dochazi k ¢astéjsim a delSim suchym obdobim, kterd ztencuji
nase zasoby vody. Dlouhodobou snahou nasi zemé tedy je zadrzet co nejvétsi mnozstvi
vody na nasem tizemi a zabranit jejimu odtoku, abychom v obdobich nizsich srazek méli

n¢jaké zasoby vody, které ndm hned neodtecou.

Za poslednich sedm let (2012-2018) se v CR vyskytlo jedenact vyrazngjsich epizod
zemedeélského sucha s dopady na krajinu a hospodarstvi, pfedev§im na zeméd¢lstvi,
ovocnarstvi a lesnictvi. [1] Od roku 2015 je uzemi stfedni Evropy zasazeno periodou
sucha. Znacny srdzkovy deficit vznikl v roce 2015 a byl pak prohlubovan v letech 2016
a 2017. V roce 2018 také doslo k prohlubovani deficitu, ale bylo i obdobi srazek, které
odpovidalo normalu. K obdobim sucha rovnéz velmi piispivaly vysoké teploty a tim
rostlo procento rychle odpatenych vod z pudy béhem vegetacnich obdobi. Soucasné také
nedochdzelo k dopliiovani podzemnich vod kvili malym zasnéZenim béhem zimnich
obdobi. V horskych oblastech se tedy nemohly vytvofit zasoby sn¢hu které by mohly
postupné odtavat a vsakovat se do zemé. Pfitom prave zima a jarni obdobi tani je v nasich
podminkach zasadni pro udrzeni ro¢niho chodu vody v krajin€, vodnich tocich a je
diilezité pro stav podzemnich vod. Z divodit suchych obdobi pak znasi krajiny mizi
voda, klesaji hladiny podzemnich vod, mélkych vrti, klesaji pratoky fek a lokalné i kolisa

zasobovani obyvatel pitnou vodou. [2]

Z téchto divodi je pravé nesmirné dilezité, abychom s vodou nakladali co nejSetrnéji a

napiiklad v budovach vodu co nejvicekrat vyuzili.



1.1. Odpadni vody

Rizeni zdrojt a jejich vyuZiti i pii feSeni problematiky odvadéni odpadnich vod je jednou
zpusoby: centraln¢ v Cistirndch odpadnich vod, anebo decentralizovang, ptimo v misté
jejich vzniku. Decentralizované zplsoby se v dneSni dobé dostavaji do popredi a
umoziuji precisténou vodu vyuzit hned v misté vzniku. V zahranic¢i se tento zptlisob
nazyva DESAR (decentralized sanitation and reuse) a za¢ina se uplatiovat v soucasné
dobé€ 1 u nds.[3] Ani jeden ze systému neni néjak vyrazné vyhodné;jsi, piikladem mohou
byt plany Némecka, které chtélo mit vSechno Cisténi centralizovang, ale tyto plany byly
nahrazeny stfizlivym pragmatickym feSenim, které vychazi z ekonomickych kalkulaci
pro jednotlivé varianty. Decentralizované zneSkodiiovani odpadnich vod se stava
alternativou centralizovaného ¢isténi, které neni vzdy nejvhodnéj$im ekonomickym ani

ekologickym feSenim. [4]

Separovani a vyuzivani odpadnich vod z domacnosti neni novinkou a specidlni upravené
suché toalety, které byly osazeny na kompostovaci komponenty, byly vyuzivany uz

v druhé poloving dvacatého stoleti ve Svédsku a v USA. [3]

Na trovni domacnosti délime odpadni vody podle druhu znecisténi na ¢erné, hnédé, Sedé
a zluté vody. Pficemz hnéd4, cernd a zluté jsou nositeli Zivin a energie. Seda je pak voda
mén¢ zatizena znec€isSténim, a protoze je ji nejvetsi mnozstvi, feSime hlavné problém jeji

recyklace. [3]
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Obrazek 1: rozdeleni odpadnich vod [4

Vycisténé odpadni vody lze vyuzit v zemedélstvi diky velké bohatosti na ziviny a mize
se tak Setfit na hnojeni. Vycisténé vody z mést lze vyuzit v priimyslu do chladicich vézi,

boilert a jako procesni vody.

Oddgéleni a vyuziti odpadnich vod vede k nizsi produkci odpadnich vod. Vyhodné pouziti
je tam, kde je nedostatek vody nebo se voda nedd vypoustét a je nutné ji odvazet.
Ekonomické ptfednosti vyniknou u staveb, ve kterych se hospodati s vétSim mnozstvim

teplé vody (wellness, bazény), zejména pak ve spojeni s recyklaci tepelné energie.

1.2 Sedé Vody

.....

z koupelen) na tzv. bilé vody (uzitkova/provozni voda na splachovani toalet, myti podlah,

zavlazovani apod.)

Sedou vodou nazyvame podle EN 12056 splaskové odpadni vody neobsahujici fekélie a

mo¢, které odtékaji z umyvadel, van, sprch, diezi, pracek apod. [5]

Produkce Sed¢ vody se pohybuje od 55 do 100 I/EO den a €ini v domacnostech cca 50 %
z celkové produkce odpadnich vod, v komercnich budovach cca 27 % z celkové produkce
odpadnich vod. Produkce Sedé¢ vody pouze z koupelen ¢ini v domacnostech az 34 %

z celkové produkce odpadnich vod. Potieba vody pro splachovani toalet v domécnosti

3



tvofi az 32 % zcelkové potteby vody, v komerénich budovach ptiblizné¢ 50-60 %

z celkové potieby vody.[5]

Priamérna spotfeba vody v domacnosti

Myti nddobi 9| —— —
Télesna hygiena 9|

_~ Splachovani toalety 46 |

v
//

__~Zalévani zahrady 111

/
/

/
/

/

Koupani, sprchovani 441

_— Mytiauta 3|

—— Ostatni 81

-

-

Prani pradia 17| T~ piti, vaFeni 31

Obrazek 2: priimérna spotreba vody v domacnosti [5]

Znovuvyuzitim Sedych vod se da uspofit piiblizné 50% denni spotieby pitné vody
s navratnosti investice do 10 let. NejvétSich ekonomickych efekti se dosahne pii
soucasném vyuziti srazkovych a Sedych vod a u budov s velkou spotfebou bilych vod.

Rizné kombinace je tieba zvazit s ohledem na mistni podminky a cenu nakupované vody.

[5]
1.2.1 Kvalita

Sedou vodu je tieba upravovat, pokud ji chceme vyuZivat pro splachovani toalet, prani
nebo zavlazovani. Existuje celd fada technologii, diky kterym lze Sedou vodu upravit tak,
aby byla bezpeéné pouzitelna pro zminéné varianty koncovych vyuziti. Seda voda, ktera
maé byt pouzivana uvniti budovy a nezpusobovat v pribéhu ¢asu problémy, musi byt
oSetfena tak, aby v ni nedochazelo ke znatelnému biologickému ristu. Od fijna roku 2021
u nas funguje CSN 75 6780 o vyuziti Sedych a destovych vod v budovach a na ptilehlych
pozemcich, ktera by méla byt takovym univerzalnim ndvodem, jak problematiku Sedych
vod v nasem prostiedi pojmout. Rikd nam, e provozni voda je voda pro riizné provozni

ucely, jejiz jakost odpovida prislusnému zplisobu poziti, napt. destova nebo bild voda,



kterou je zdsobovéano potrubi oddéleného vnitiniho vodovodu. Provozni voda neni

dodavana z vodovodl pro vefejnou potiebu (provozni voda nemusi mit jakost pitné

vody). Tedy provozni voda mize slouzit k zdsobovani odbérnych mist, kterd nevyzaduji

zasobovani pitnou vodou jako jsou: nadrzkové nebo tlakové splachovace zachodovych

mis nebo vylevek a pisoarii, pracek, vytokovych armatur a zafizeni pro zalévani nebo

postrik zelené, zahrad, orné pudy, zavlazovaci zafizeni a podobné. Pro provozni vody se

vyuzivé predevsim Seda voda ze sprch, van umyvadel, pracek a zafizovacich predmétii

balneoprovozl. Norma déle pozaduje, aby potrubi vedouci Sedou a bilou bylo oddéleno

od vetejného vodovodu a nebylo ke stejnému ucelu vyuzivano jedno potrubi. Norma

udava dale pozadavky na kvalitu ¢isté Sedé vody a na zatizeni urcené k jejimu Cisténi. [6]

Viz tabulka:

Druh Sedych vod

Sedé vody z vany, sprchy a
umyvadla

Sedé vody z vany, sprchy, umyvadla, pracky
a/nebo kuchyné

ZpUsob &idténi

Mechanické a biologické
Cisténi véetné stabilizace

Mechanickeé a biologickeé ¢isténi a hygienizace

charakteristicka sestava

Provzdusnovana
akumulacni nadri k cisténi
Sedych vod na splachovani

zachodd v domécnostech

Akumulace a ¢isténi Sedych vod k poufiti v
domacnostech i zafizeni pro verejnost

Systéms pevnym nosicem.

Systém s pevnym nosi¢em, systém s
plovoucim nosi¢em, zemni filtr, membréanovy

Priklady pouzitych technologii ¢isteni Systém s plovoucim reaktor
nosicem, zemni filtr, UV zafizeni, ultrafiltrace, reverzni osmoéza
stabilizace Hygienizace
kritéria Pozadavky na kvalitu a vyuZiti ¢isténych Sedych vod
biochemické Zakal v e <2NTU
/chemicko- BSKs - . <5 mg/|
fyzikalni Nasyceni O2 >50% >50%
parametry pH 6,5a%9,5 6,5a9,5
Koliformni bakterie <10000/100 ml
Hygienické E. coli Zadny pozadavek <1000/100 ml
parametry P. aeruginosa <100/100 ml
Vzorkovani I -
Splachovéni WC Vhodné
ZavlaZovani travnikd,
Doporucené okrasnych rostlin
vyulZiti Zavlazovani plodin Nevhodné Vhodné
Prani
Splachovani WC pro verejnost

Tabulka 1: pozadavky a vyuziti Sedych vod podle CSN 75 6780 [6]




D E. coli KTJ/100 Potencilné
Kvalifikacni streptokoky ml Podle infekéni stadia
tfida zhlediska Aplikace PZJI/:::okxﬁ pokyni EU pro Salmon:la/iooo parazitd lidia
ucelu pouziti vodu ke zvirat2)v 1000
EU pro vodu ke o
S koupani 1) ml
koupani 1)
o, Viechny plodiny ve sklenicich a na , ) X ,
1 (pitna voda) G . . | Nedetekovano | Nedetekovano | Nedetekovano | Nedetekovano
volnem prostranstvi bezomezeni
Plodiny na volném prostranstvi a ve
12' sklenicich pro konzumaci za syrova, £100 3 £200 3 Nedetekovano | Nedetekovano
Zkolni hfisté, vefejné parky
Plodiny ve sklenicich, které nejsou
uréeny ke konzumaci
Plodiny na volném prostranstvi pro
konzumaci za syrova az do plodici faze
nebo pro zeleninu a2 do 2 tydndl pred
3 3) - i : O\'/oce £ 400 < 2000 Nedetekovano | Nedetekovano
a zelenina ke konzervaci Volné
rostouci rostiliny nebo pice azdo 2
tydnd pred sklizni nebo pastvou
Viechny ostatni plodiny na volném
prostranstvi bezomezeni
Sportovni hriité
Vino 3 ovocné kultury na ochranu
pred mrazem Les, poldry a3 mokrady U strevnivch
Cukrova fepa, Skrobové brambory, hlistic nejsou
olejnaté plody a nepotravinarské mozna zadna
rostliny pro prﬁn}ysl?vév zprac?vé’ni a kil Simr proliie siaspell edim stand'ard’ni
4 3)3) semena do 2 tydnu pred sklizni a ¥ v 20 Ve w o doporuceni pro
il s biologickym Cisténim .
semena do 2 tydnu pred sklizni faze
Obili do faze kliceni (neni uréeno pro Taenia by
konzumaci v syrovém stavu) neméla byt
Krmivo pro konzervaci do 2 tydnl detekovana
pred sklizni

1) Mikrobiologické vySetfeni metodami pouzivanymi pro vodu ke koupani

2) Pokud je to nezbytné pro ochranu zdravi lidi a zvifat, mize byt provedeno vySetreni vody pro zavlahu na stfebni hlistice

3) Pokud je vylouéeno smaéeni asti rostlinného produktu vhodnych ke spotiebé, mize byt zrufeno omezeni podle
hygienickych/mikrobiologickych kvalifikacnich tfid

4)Smérna hodnota, pod kterou by mély byt namérené hodnoty

5)V pripadé zavlahy postfikem musi byt zajisténo ochrannym opatrenim, ze nebudou ohrozeni zaméstnanci a verejnost

Tabulka 2: pozadavky na Sedou vodu podle aplikace dle CSN 75 6780 [6]

Pro porovnani naS$i normy muzeme vyuzit zahrani¢nich ptedpisti, naptf. americkou

normou NSF 350 a britskou normou BS 8525-1 [7]

V USA je jednim z méfitek, zda systém bez probléml dosdhne pozadovaného stupné

¢isténi, certifikace podle normy NSF 350. Ta popisuje kvalitu Sedé a upravené vody takto:



Surova Seda voda Upravena voda
(voda z koupelny a pradelny) (pramérné hodnoty podle NSF 350)
NL.i (Ppm) 80-160 <10
CHSK (ppm) 130-180 <10
zakal (NTU) 50-100 <2
E. Coli 100-1000 <2,2

Tabulka 3: pozadavky na sedé vody podle NSF 350 [7]

Ve vodé¢ upravené na pozadovanou troven kvality nebude dochazet k opetovnému riistu
bakterii, které by jinak mohly zptisobovat problémy ve vodovodnim potrubi nebo vytvaret
zdravotni rizika. Norma NSF 350 zarucuje zakaznikim to, co vyzaduji, bezpecnou (ale

ne pitnou) vodu bez zdpachu vhodnou pro zvolené koncové vyuziti. [7]

V Britské norm¢ BS 8525-1 jsou podle technickych pozadavki uvedeny i pozadavky na
ukazatele jakosti provozni (bilé) vody tykajici se zdravotnich rizik. NiZze uvedena tabulka
ukazuje orientacni hodnoty pro bakteriologické monitorovani provozni (bil¢) vody podle

BS 8525-1 a rozdil v hodnotach pro ¢innost, kde vznika aerosol a kde nevznika.[7]

Aplikace postfikem Aplikace bez postriku
Parametr x [KTJ/100 ml] Hakpve o v, ... | Splachovani ZavlaZovani :

zahradni rozstfikovac Prani

P WC zahrad *!

a myti vozidel
E. coli nezjisténo 250 250 nezjisténo
Stievni enterokoky nezjisténo 100 100 nezjisténo
Legionella pneumophila 10 - - -
Koliformni bakterie celkem 10 1000 1000 10

*) Pokud by voda byla pouzita v zelinafskych zahradach, mély by byt informace o Gpravé téchto plodin pred
pouzitim poskytnuty odbératelim (doporuceni pro vareni, loupani, o dikladném myti v pitné vodé apod.)

Tabulka 4. pozadavky na Sedé vody podle BS 8525-1 [7]

1.2.2 Vady Sedych vod

V dnesni dobé existuje velké mnozstvi technologii, které jsou schopny Sedé¢ vody
upravit. Jako u vS§eho musime i u riiznych typt ¢isténi znat jak vyhody, tak i nevyhody
jednotlivych zptisobu Cisténi, abychom se ujistili Ze jsme pro danou aplikaci vybrali tu

nejlepsi a nejoptimalngjsi technologii. Parametry, na kterych je srovnani nejvice patrné,




a proto je pro porovnani vyuzijeme, jsou hodnoty urcujici kvalitu vody — BSKS5 a E. Coli.

[7]

Aplikace postiikem Aplikace bez postiiku
Parametr x [KTJ/100 ml] koMY, .. . | Splachovani ZavlaZovani .

zahradni rozstrikovac Prani

At wC zahrad *

a myti vozidel
E. coli nezjisténo 250 250 nezjisténo
Strevni enterokoky nezjisténo 100 100 nezjisténo
Legionella pneumophila 10 - - -
Koliformni bakterie celkem 10 1000 1000 10

*) Pokud by voda byla pouZita v zelinarskych zahradach, mély by byt informace o Upravé téchto plodin pred
pouZitim poskytnuty odbératelim (doporuceni pro vareni, loupéni, o dikladném myti v pitné vodé& apod.)

Obrazek 3: pozadavky na bilou vodu podle BS 8525-1 [7]

E. Coli — nejlepsi indikator fekalniho znecisténi, koliformnich a patogennich bakterii.
Bakterii odstrafiujeme filtraci, neutralizaci pomoci UV zéfeni, chlorem, ozonem nebo

pokrocilymi oxidacnimi procesy. [7]

BSKS - slouzi ke stanoveni celkové koncentrace organickych latek. Ukazuje, jak velka
cast znecisténi je Cistitelna. Snizeni hodnoty je dilezité k tomu, aby upravena voda mohla
byt skladovana a nehrozilo riziko, Ze se 1 pies vyc€isténi zane rozkladat. Norma NSF 350
stanovuje limitni hodnotu jako 10 ppm. Pod touto hodnotou muize byt voda skladovéana
delsi dobu.[7]
1.2.3 Cisténi

Sedé vody maji nékolik krokt a zptisobt dezinfekce a ¢isténi. Ceska norma pozaduje, aby
Seda voda byla hygienicky (bakteridln€¢) nezdvadna, pokud mozno bezbarva, bez
plovoucich ¢astic a i po dlouhodobé¢jsim skladovani nedochéazelo k zapéachani.
Technologie ¢isténi Sedych vod musi byt pro dany ucel navrzena tak, aby nevzniklo zadné
ohroZeni vefejného zdravi. Sedé vody dokonce v nékterych piipadech nepotiebuji ¢isténi
a daji se vyuzit i okamzité, jedna se o primé pouziti ve velmi ojediné€lych ptipadech
napiiklad u mensich domacich aplikacich. Ale necha se rovnéz vyuzit u rodinnych domi,
napf. pro zavlahu rostlin. Tato technika se vyuziva hlavné v USA a tika se ji Laundry-to-
Landscape a jedna se o vyuziti vody z prani (piimo do krajiny). Mistni pfedpisy nahlizeji

na tento typ vyuziti razné, kvili pfipadnym vysokym hodnotam BSK (mnozstvi kysliku



spotfebované mikroorganismy) a E. Coli je bézné, Ze predpisy vyzaduji, aby neosSetiena

Seda voda byla vyuzita do 24 hodin.[8]

Technologie ¢isténi se deli podle procesu na mechanické cisténi, chemické cCisténi,

fyzikalni ¢isténi, biologické Cisténi a ptirodni zplsoby Cisténi.

1.2.3.1 Mechanické Cisténi

Zakladnim Cisticim procesem je sedimentace a filtrace. Doporucenymi objekty
mechanického predCisténi Sedych vod jsou Cesle, sedimentacni nadrze, spadova a rotacni
sita, v ptipad¢ natoku vod z kuchyné i1 lapdk tukii. Objekty mechanického cisténi se

navrhuji na hodinovy pfitok Sedé vody. [6]
Pti navrhovani sedimentac¢nich nadrzi, je potieba eliminovat mozny vznik turbulentnich

proudéni, kterd negativné ovlivni proces sedimentace. Primérnd doba zadrzeni Sedé vody

pro maximalni denni pfitok se nedoporucuje delsi nez 10 minut. [6]

1.2.3.2 Chemickeé ¢isténi

Mezi systémy s chemickym cisténim vody lze zatadit procesy zalozené na koagulaci a
elektrokoagulaci, kdy se do Sedé vody davkuji chemikalie na bazi zeleza, hliniku nebo
jinych kovii. Také se mezi chemické procesy fadi fotokatalyza, nebo procesy vyuzivajici

OH radialy. [6]

1.2.3.3 Fyzikalni ¢iSténi

Fyzikalni ¢iSténi hlavné obsahuje procesy, které jsou zaloZzené na adsorpci rozpusténych
latek na filtracnim lozi piskového filtru, a ddle membréanovou filtraci. [6]

1.2.3.4 Biologické ¢iSténi

Mezi systémy s biologickym ¢isténim se fadi biofilmové reaktory, aktivacni nadrze,
membranovy bioreaktor a biologické provzdusnované filtry. [6]

Nejbéznéjsi typy CiSténi:

1.2.3.5 Filtrace

V ptipadé filtrace sedimentace musime vodu také vyuzit do 24 hodin. Hrubost filtrti pro
filtraci se mize lisit od 100 do 5 mikron, coz se projevi jak na kvalité vycisténé vody, tak
na cetnosti udrzby filtru. Nejcastéji se vyuzivaji tkaninové filtry a nékdy kombinované

filtry s riznymi naplnémi. Kdyz se tedy rozhodujeme, mame moznost bud’ vyssi kvality



vody za cenu nutnosti ¢asté udrzby, nebo nizsi kvality vody s nizSimi pozadavky na
udrzbu filtru. V kazdém ptipadé¢ by vSak voda méla spliiovat mezni hodnotu BSK, aby
bylo mozné skladovani po del$i dobu a voda spliiovala parametry nafizené normou
ohledné bakteridlniho znecisténi. Hlavni vyuziti je také pro zavlaZzovani, ale v nékterych
linkach muze dochazet k velkému slizovitému znecisténi filtrii a je tfeba jejich Casté

gisténi. [7]

1.2.3.6 Filtrace a dezinfekce
Nekteré systémy pak pro lepsi filtraci vody ptidavaji jesteé dezinfekce. Diky tomuto
systému se voda vycCisti, a jeSté¢ se zabrani riistu bakterii. Nejcastéji se k tomuto ucelu
vyuziva chlor, ozon nebo kombinace obojiho. Rezidua z téchto dezinfekci zabranuji ristu
biofilmli v potrubi. Pokud tedy voda neni skladovana pfilis dlouho, nebyvéa problém
s mnozstvim bakterii ve vod¢. Pokud se pravidelné provadi tdrzba a kontrola systému,
vystrazna zafizeni jsou na misté a plné¢ funkéni, 1ze tyto systémy vyuzit i pro vnitini
instalaci rozvodi, napt. pro splachovani toalet s moznosti vyuziti pfipadného prebytku
pro zavlazovani. Pti tomto zpiisobu €iSténi je diilezité ddvat pozor na mnoZzstvi chloru, pti
nizkém davkovani dochazi k biologickému ristu BSK v potrubi, coz zptsobuje silny

zéapach. [7]

1.2.3.7 Biologicke cisténti s filtraci
Nejbéznéjsim zplisobem Cisténi v této kategorii je membranovy reaktor (MBR). D4 se
do tohoto procesu zapojit i dezinfekce, ale neni to vzdy nutné. Tento zpusob i bez
dodate¢né dezinfekce splituje normy tykajici se kvality vycisténé vody. Proces Cisténi
MBR se sklada z biologického stupné vyuZzivajiciho aerace, kterd vyrazné snizuje BSK,
nasledné voda projde membranovou filtraci o velikosti porti 0,2 micron nebo mensi.
Jelikoz velikost 0,2 micron je mensi nez velikost bakterii, je tento proces vyhodny
z hlediska snizeni poctu bakterii ve vodé. Toto je vyhodou oproti dezinfekci napf.
chlorem, pfi které hrozi, Ze pfi vypadku davkovani chloru se bakterie dostanou s vodou
az do akumulacéni nadrze. Uvedend tabulka [6] ukazuje, ze v souvislosti s E. Coli a BSK
se kvalita zpracované Sedé vody blizi spiSe vod¢ pitné nez Sedé. Ve skutecnosti bylo

prokdzano, Ze kvalitné vyciSténou vodu timto zpisobem lze bez znatelného zhorSeni
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kvality skladovat az po dobu n¢€kolika tydnti. Voda je také vhodné pro zavlazovani. [7]

E. Coli (CFU/ml) BSK; (ppm)
surova (neosetrend) ¢erna voda 1-100 miliont 350
surova (neosetfena) Seda voda (voda z koupelny a prani) 100-1000 130-180
EPA standard pro kvalitu rekreacni vody <100 NA
vyCigt&na voda (trvala sidla) — pramér podle NSF-350 <14 <10
surova destova voda <10 <5
vyCisténa voda (komeréni objekty) — pramér podle NSF-350 <2,2 <10
Seda voda vycisténa pomoci MBR <2 <5
EPA standard pro pitnou vodu <1 0

Tabulka 5: hodnoty znecistéeni podle typu vody [7]

wewr

nenaro¢né na udrzbu a vyzaduje mensi kontrolu nez ostatni systémy. Vzhledem ke kvalité

vycisténé vody, nendro¢né udrzbé a provozni spolehlivosti se ve vysledku jednad o

nejpohodIngjsi feSeni, ackoliv je investicné z pocatku drazsi. V souCasné dob¢ se vSak

vyvijeji dalsi varianty, které budou cenové vice konkurence schopné. [7]
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Pro ptedstavu — zpusoby ¢isténi Sedych vod a porovnani jejich kvalit v casovém tseku.

DOPAD VYUZITI SEDE VODY NA SPLACHOVACI NADRZKU TOALETY

Kvalita upraveneé Sedé vody byla nejvice patrna na ventilech a sténach
splachovaci nadrZky toalety.

KV_ALIIA vooy/
18. DEN 60. DEN 90. DEN 1 ROK STIZNOSTI UZIVATELU
KONTROLA Dobra vizudini kvalita
MESTSKA VODA vody.
Zadné stiZnosti od
ulivatetd.
SYSTEM 1 Steny nadre kvub
Fle A CHLM nizkemy davkovani chlory
zlernaly.
StZnost na zdpach.
SYSTEM 2
POKROCILA OXIDACE (H:0: + UV) Ve WC mise se objevi skz.
Dobra vizudini kvalita
SYSTEM 3 vody.
MEMBRANOVY BIOREAKTOR (MBR) 3 y od
ulivateld.
SYSTEM 4 Dobra vizudini kvalita
BIOLOGIE S FILTREM Yoy,
Zadné stiinost od

Obrazek 4: znecisteni podle typu cisteni [7]

1.2 Cerné vody

Cerné vody jsou vody, které obsahuji odpadni vody ze zachodil. Nazyvaji se tak pii
spole¢ném odvadéni zluté i hnédé vody ze zdchodovych mis. Jestlize jsou separované od
ostatnich vod, nejsou tedy moc zfedéné, l1ze je vhodnym technologickym postupem

piremeénit na hnojivo a dale je vyuZzivat.

Produkce = 2luté Hnédé
Sedé
Prvky [kg.(obyv. oud vody vody
rok)") ¥ (moé) (fekalie)
N 32-5 1-8% 80-87 % 7-13%
F 048-075 10-28% 35-55 % 25-40 %
K 03318 13.34% S4-60% 12-27%

Tabulka 6: zastoupeni hlavnich Zivin v druzich vod [4]
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Kdyz se vratime zpét k rozdéleni na centralizovany a decentralizovany systém, mizeme
si podle téchto systémil rozdélit vyuziti a rozsah ¢isténi ¢ernych vod. Pokud chceme
z ¢ernych vod ziskat tepelnou energii vyuzijeme centralizovaného systému, ve kterém se
z kalu a jinych odpadt vyrobi bioplyn, nebo se rovnou spali, tyto procesy se uskuteciuji
ve velkych méstskych Cistickdch. Pfi decentralizovaném systému spiSe vyuzijeme
jednotliva zatfizeni jako kompostovaci toalety, jelikoZ nesplachuji, neni tfeba zavadét
kanalizaci ani pfivadét vodu, ani kopat jimku. Diky tomuto feSeni Setfime nejen pitnou
vodu ale 1 penize. Pomoci tohoto feseni se tuhy obsah toalet zkompostuje a moc je
vyborné hnojivo, takze nevznika vlastné zadny odpad. Naopak vznikne uzite¢ny humus,

ktery lze vyuzit do zahont. [22]

V nebytovych domech je zisk ¢ernych vod daleko vétsi nez Sedych, takze se pro zisk Cisté
vody &isti vody ¢erné. Cerné vody nemusime vyuZivat pouze na kompostaci, ale da se je
vyuzit i pro Cisté vody. Napiiklad v Singapuru se Cisti ¢erné odpadni vody tak, aby
vyhovovaly lidské konzumaci a snizovaly tak znecisténi oceanu a byl dostatek vody

v obdobi sucha. [15]

Vyhodou ¢erné vody je skutecnost, ze u nékterych feSenich nevyzaduje napojeni na hlavni
kanalizaci, ale nevyhodou je potfeba odstranéni usazenin (odpadu) a urcity odpor lidi k

piti procisténé splaskové vody.

1.3 Destova voda

Na vétsing Ceské republiky naprsi mezi 600-700 mm srazek za rok. CoZ je obrovské
mnozstvi vody, co nam voln¢ bez vyuziti odtéka pryc. Pfitom destova voda miize pokryt
az 50% spotieby, kde se vyuziva pitnd voda. Nesmi se tedy, stejné jako Sedd voda,
vyuzivat tam kde je pitna voda potieba ale da se vyuzit na procesy, ve kterych pitna voda
neni nutnd, naptiklad zavlazovani, splachovani, prani a idrzba. Od roku 2006 je zdkonna
povinnost feSit na stavebnich pozemcich hospodaieni s deStovou vodou. Pii vyuziti
destovych vod je dualezité pocitat s ptimési necistot ze sbérné plochy (nejcastéji tedy
sttechy) nebo zjinych zdrojii vyskytujicich se v okoli. Nejvétsi zneciSténi hrozi
v oblastech se zvysenou dopravou, a to z diivodu zvysené prasnosti a emisi, kterymi se
do vody dostavaji rozpustné i nerozpustné skodliviny. Nevyhodou je tady pak nutnost

castého Cisténi systémil pro sbér destovych vod. [23]

Pro vyuziti srazkové vody zpravidla staci pouze jednoduché mechanické zpusoby Cisténi

a kdyz to vyzaduje situace, je mozno piidat i dezinfekce. Pii vyuziti srazkovych vod
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uvnitt budov ob¢anského vybaveni sidlist’ se dezinfekce navrhuje vzdy. Pokud chceme
povrchovou destovou vodu vyuzivat uvniti budovy v oblasti se znecisténym ovzdusim
nebo v lokalitdich se zvySenou prasnosti a vyskytem pylu, doporucuje se vylouceni
prvniho splachu. To znamena ze se ¢ast vody ze zaCatku srazek vzdy, nebo po delSim
obdobi beze srazek, odvede mimo akumula¢ni zafizeni a nevyuzije se. Diky tomuto

postupu nedojde k takovému zbyte¢nému pietézovani filtracnich zatizeni.[23]

YV wvew

Asi nejbéznéjSim nastrojem pro zachyceni destové vody, v dneSni dobé, jsou sudy na
destovou vodu. Lze je nalézt skoro u kazdého rodinného domku ¢i chaty. Voda stéka
okapy ze stfechy do téchto sudi o objemu 50-100 1, ze kterych se voda pak vybira na

zalévani.

Srazkové povrchové vody a nepitnou vodu ziskanou z téchto vod je nutné akumulovat
tak, aby se minimalizovaly nebo piimo eliminovaly podminky pro riist mikroorganismd.
Ptfednostné je dobré umistovat akumulacni nadrze do zemé nebo suterénu budovy, tak
aby se zamezilo kontaktu s dennim svétlem. Z hygienickych divodid neni vhodné
srazkové povrchové vody a nepitné vody z nich ziskané takto akumulovat po dobu delsi
nez 21 dnti. Ve specidlnich piipadech Ize akumulovat po dobu 30 dnti. Akumulacni nadrze
také musi byt odvétravané poklopem s otvory, nebo odvétravacim potrubim. U
akumula¢nich nadrzi na srazkové povrchové vody a nepitnou vodu musi byt mozné
odstranéni kalu a ¢isténi jejich vnitinich povrchi. Prebytecné vody z akumula¢ni nadrze

by se mely odvadét do vsakovaciho zatizeni nebo do retencni destové nadrze. [9]

1.4 Zluté vody

Zluta odpadni voda je voda z vétsiny tvofend pouze moéi, ktera se sklada z vodného
roztoku metabolickych odpadt, hlavné mocoviny, rozpusténych soli, zejména chloridu
sodného, a dalSich organickych latek. Obsahuje také nutrienty, zejména dusik, fosfor a
draslik, dale pak siru, bor a dalsi mensSinové prvky. Obsah téchto mineralnich latek a
roztokil se 1isi podle stravy a zivotniho stylu obyvatel. Moc je vétSinou dobie vyvazené
hnojivo s podobnym pomérem hlavnich Zzivin jako je prumyslové vyrabény NPK.
Abychom mohli moc¢ efektivné vyuzivat k hnojeni, doporucuje se ji fedit v poméru 1:8

s vodou. Jeden ¢loveék vyprodukuje cca 500 1 moci rocné. [4]

1.5 Hnédé vody

Hnédé vody jsou fekalie, obsahuji predevsim uhlik, dusik, fosfor, draslik, vétsi mnozstvi

vapniku, hot¢iku a Zeleza. Jeden ¢lovék vyprodukuje rocné kolem 50 1 fekalii. [4]
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2.1 Vyuziti odpadnich vod

vvvvvv

Setfeni a znovuvyuziti vody, které v domécnostech uSetii statisice litrti pitné vody ro¢né.
Nejcastéjsi vyuziti pro odpadni vody méme pro Sedé vody, které se po vycisténi mohou

vyuzit pro splachovani a zavlazovani.

Odvadéni odpadnich vod, zejména pti vyuziti Sedych odpadnich vod, je vhodné
energeticky optimalizovat. Teplota Sedé vody je zavisld na mnoha faktorech, jako je
navstévnost zafizeni, sménnost provozu a podobné. Z tohoto hlediska je nutné
individualni posouzeni kazdého objektu. Recyklace tepla je jednim ze zptsobt, jak snizit
energetickou spotiebu objektu, obvykle nadklady na ptipravu teplé vody, kterou lze také
vyuzit v nizkoenergetickych budovach na nizkoteplotni vytapéni ¢i vysokoteplotni
chlazeni prostorti a zaroven predehiev teplé vody. Odpadni vody tak ptedstavuji
nizkopotencialni zdroj tepla, ktery Ize zatfadit mezi obnovitelné zdroje energie.
Kanalizace odvadi z budov odpadni vody srocni teplotou mezi 10 az 25 °C. [10]
V praméru kazdy obyvatel CR spotiebuje denné asi 40 litrii teplé vody. Na jeji ohfev se
spotiebuje ptiblizné 2,2 kWh tepelné energie. [11]

Spotiebu teplé vody a jeji energetickou narocnost viz tabulka

Tab. 1 Spotfeba vody teplé 55 9C a tepelné energie na rizné ¢innosti

Cinnost Spotreba vody (I) Spotreba tepla (kWh)
myti rukou 2 0.10
myti téla 10 0,52
sprchovani 25 1.32
koupel 80 4,20
myti podlahy 100 m? 20 1,05

Tabulka 7: spotreba teplé vody a tepelné energie na riizné cinnosti [11]
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Michaci baterie pro Prutok vody (I/s) Vykon pro ohrev (kW)

umyvadlo 0.04 7.3
drez 0.08 15,7
sprchu 0.065 12,0
vanu 0.13 24,6

Tabulka 8: pritoky a vykon ohievu pro jednotlivé zarizovaci predméty [11]

Vycisténé odpadni vody lze vyuzit v zemedélstvi diky velké bohatosti na ziviny a mize
se tak Setfit na hnojeni. Vyc¢isténé vody z mést lze vyuzit v primyslu do chladicich vézi,

boilert a jako procesni vodu.

2.2 Vyuziti tepelné energie

Odpadni voda je zdrojem tepelné energie, jejiz potencial je v dneSni dobé skoro
nevyuzivan. Pfitom to neni nijak technologicky ani finan¢né naro¢né, feSeni se nam skoro
nabizi jak v kanaliza¢nich potrubich, tak i v kanaliza¢ni siti. Sedé vody hlavné ze sprch,
umyvadel a pracek v sob¢é maji znany energicky/tepelny potencial. Spotfeba energii na
ohtev teplé uzitkové vody (TUV), ktera tvoii velkou ¢ast Sedych vod, tvoii dnes 25-75 %
celkovych nakladi na energie domacnosti podle tepelnych parametrii objektu (napf.
pasivni domy). Teplo z odpadnich vod mizeme odebirat bud’ lokéIné nebo centralné. Pro
mensi aplikace a rodinné domky se spiSe hodi lokalni rekuperace tepla, kterd reaguje na
aktudlni potiebu. U vétSich aplikaci je mozné odpadni vodu akumulovat, odebrat z ni
potiebné teplo a az poté ji vypustit do stokové sité nebo Cisticky. Nékolika pokusy se uz
povedlo ukazat vyhody takovychto opatieni. Firma Asio s.r.o. délala méfeni v lazenském
provozu a zjejich méfeni vyslo, Ze hodinova spotieba tepla na ohiev vody do van
v balneoprovozu ¢inila cca 727 KWh. Tyto vody o teploté cca 36 °C odesly bez uzitku
do kanalizace. Vyuzitim tepla z téchto odpadnich vod Ize ziskat az 291kwh tepla a zpétné
predehiat vodu o teploté 10 °C, Cerpanou ze studni, na teplotu az 30°C. [12]
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2.2.1 Vyuziti tepelné energie pro mensi budovy

Vyuziti tepla je hlavné zaméfeno na odebirani tepla z odtékajici vody, ktera predehiiva
studenou vodu do sprch nebo jinych aplikaci. Naptiklad pro sprchovani na jednu osobu
se v Ceské republice vyuzije pfiblizné 90 m® plynu za rok. My vsak pfi sprchovani

vyuzijeme mezi 20 a 25% tepla a zbytek odtece do kanalizace.

Jsou dva druhy aplikaci: pfedehfev studené vody pro okamzitou potiebu a predehiev
studené vody do zasobniku TUV. Ob¢ feseni jsou vhodné pro rodinné domy a mensi

provozy. [12]

2.2.1.1 Ptedehtev studené vody pro okamzitou potiebu
Vyhodou tohoto zapojeni je, ze predehiivame vodu vzdy, kdyz je spotfeba. Dochdzi tam
k Casové prodleveé ohtivani, kterd zavisi na délce potrubi a umisténi tepelného vymeéniku.
Teplota pfedehiaté vody se pohybuje kolem 20°C. Pfi tomto feSeni vodu lze napojit do
okruhu sprch nebo umyvadel a tim tak snizit spotiebu teplé uzitkové vody. Ve sméSovaci
baterii tedy smichame mensi podil teplé vody s vétSim podilem predehtaté vody. Tento
systém ma vétsi ucinnost nez predehiati vody do zdsobniku TUV, protoze je umistén blize

sméSovaci baterii a nedochazi ke ztratam. [13]

Obrazek 5: ohrev studené vody do sprchy, odtékajici teplou vodou [13]
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K tomuto principu piredohievu vody slouzi nékolik produktii a ma to tedy vice zptisobti
technického feSeni. Napiiklad pro sprchovy kout mame velice jednoduchy princip, kde
v odtoku sprchové vanicky je umistén vymenik, ktery odtékanou vodou ohtiva
piitékanou studenou vodu. Timto principem dokaZe 4¢lenna rodina usetfit az 180 m?

plynu ro¢né. [13] Coz je zvlasté v dneSni dob¢ velice silny argument.

Obrazek 6: Sprchovy vyménik AS-ECOshower Drain [13]

Dalsim velice zajimavym, jednoduchym a levnéj$im ale prostorové naro¢nym fesenim,
je vyménik ECOSHOWER PIPE, ktery funguje na principu trubky v trubce. Diky této
metodé se d4 usetfit u 4¢lenné rodiny az 220 m? plynu roéné. Tento princip trubky

v trubce je jednoduchym typem vymeéniku. Vnitini trubkou odtéka tepla vody ze sprchy
a studena voda oddélena dvojitou sténnou vymeéniku protéka okolo odtékajici vody do

sméSovaci baterie. [21]
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Predehrata
pitna voda

Odpadni voda ze sprchy
stéka v tenké vrstvé

po vnitinich sténach
vyméniku

<_Studené

pitna voda

thok do kanalizace

Obrazek 7: princip AS-ECOshower PIPE [21]

Nevyhodou toho feseni je velka prostorovéa narocnost, je tieba velkého prostoru pod
sprchou. Hodi se to spiSe do mist, kde je pod sprchou suterén anebo nevyuzivany
prostor. Podle technickych tidaji je procentualni ucinnost tohoto typu vyméniku mezi
50-60 %, coz pti pofizovaci cenné okolo 15 000K¢ déla velice atraktivni prvek pro

domacnosti kde chtéji Setrné zachazeni s vodou a energiemi. [21]
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Obrazek 8: princip zapojeni AS-ECO shower PIPE [21]

Pokud bychom chtéli vyuzit teplé vody nejen ze sprch ale 1 z ostatnich zatizovacich
pfedméti, jako je pracka, mycka, dfez a jiné. Tak je tieba vyuzit vétsiho a obecnéjsiho
vymeéniku, napiiklad vyrobek AS-REHEATER. Takovyto vétsi vymeénik uz mtize
slouzit i ve vice druhti budov, a nejen v obytnych budovéch, ale i primyslu. I pies vetsi
spirdlovy a druhy deskovy. Bud’ tepla odpadni voda protéka spiralou a ohtiva zdsobnik
studené vody anebo voda natékd do vymeéniku, kde ptes desku ohtiva studenou vodu.
Vymeéniky by méli byt vyrabéné tak, Ze by svoji konstrukci méli byt chranény proti
zanaSeni a odpad by mél vymeénik projit normaln¢ do kanalizace. Vymeénik tedy

nepotiebuje zadné filtry, coz znacné snizuje jeho naklady. [20]
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AS-ReHeater D (deskovy) AS-ReHeater S (spiralovy)
Obrazek 9: Principy vymeniku [20]

Vv

vymeénikl a je tedy na zvazeni kdy se pti dané cenné vyplati a kdy ne.
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Obrazek 10: schéma zapojeni vyméniku [20]

21



| Schéma zapojeni rekuperaéni jednotky AS-ReHeater D1 |

Obrazek 11:Schéma zapojeni vymeéniku [20]

Popis Jednotka
Spotieba teplé vody (40°C) 0,328|m3/den
Teplota studené vody zima 5|°C
Teplota studené vody léto 15|°C
Teplota teplé vody 55(°C
teplota predhraté vody 20|°C
Spotreba tepla na ohfev vody (10°C) 8100|kwh/rok
Spotreba tepla na ohifev predehraté vody (20°C) 6285|kwWh/rok
Rozdil 1815|kWh/rok

Tabulka 9: Vstupni informace pro kalkulaci tep. energie [12]

. 2 Bez predehrevu (S predehfevem |Rozdil
Zpusob ohfevu vody (— - ~
Ké/rok Ké/rok Ké/rok
Elektrina 17479 13 870 3 609
Plyn 14732 12128 2604
Tepelné cerpadlo 7661 6543 1118

Tabulka 10: Kalkulace uspor pri pouZiti predehievu studené vody [12]
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2.2.1.2 Ptedehtev studené vody pro zasobnik TV
Tento princip vede piedehtatou vodu do zésobniku teplé uzitkové vody, kde se pak
dohftiva na pfislusnou pozadovanou teplotu. Vyhodou tohoto feSeni je vyuziti stratifikace
vody do zdsobniku, to znamena teplotu odvadét do mista ve vyméniku, ktera ma
piislusnou teplotu. Podstata ukladani tepelné energie se rozliSuje podle zvoleného
fyzikalniho principu, tj. ukladani po vrstvach, naptiklad ve stratifikacnim akumula¢nim
zasobniku. V ném dochézi ke gravitacnimu rozvrstveni vody podle objemové hmotnosti
vody v zavislosti na jeji teploté. Chladnéjsi a t€z8i voda se drzi u dna, teplejsi stoupa
smérem nahoru. Vyuzivaji se vétSinou vertikalni akumulacni zasobniky na podporu

ptirozen¢ho udrzeni teplotnich vrstev objemu zasobniku vlivem vztlakovych sil. [12]

2.2.2 Centralizovany systém
Centralni systém je vhodn&jsi pro vétsi objekty, napt. méstské Cisticky, bytové domy a

jiné, které mohou vyuzit vétsiho mnozstvi Sedych vod.

V téch ptipadech, ve kterych je odbér vody kolisavy, se voda akumuluje v jimce, kterd
slouzi jako zdroj tepla pro primarni okruh tepelného ¢erpadla. Jedna se o velmi komplexni
zatizeni pro odbér tepla a zaroven cisténi Sedych vod. Velkou vyhodou tohoto feSeni je
velice jednoducha konstrukce tepelného vymeéniku, ktery je mozno feSit plastovymi
trubkami nebo hadicemi, to znamenda nizké investi¢ni nédklady. Nevyhodou vsak je, ze
nemuzeme vodu ochladit na libovolnou teplotu. Pokud bychom totiz nechali tepelnému
cerpadlu odebirat teplo z Sedé vody bez kontroly teploty, mlze se stat, ze by jimka
zamrzla. Teplo z jimky se tedy odebird jen pii pozadovaném pritoku a pii pozadované
cilové teploté. Pti piekroceni teploty musime tepelnému Cerpadlu umoznit odebirat teplo
z jiného zdroje. Popiipadé kombinovat tepelné erpadlo s jinym zdrojem tepla. Pti pouziti
tepelného Cerpadla je 1 mozné dodavat teplo do rozvodné sit¢ teplovodniho vytapéni.
Tento princip v letnich mésicich umoziuje i1 chlazeni pomoci tepelného cerpadla.
K jejimu dohifati na potiebnou teplotu pak jiz dojde stavajicim zptisobem. Uspora
nakladi, kterd vychazi ze soucasného zptsobu ohfevu téchto vod, ¢ini az 485 000,- K¢
rocné. Navratnost investice do opatieni se v takovych piipadech pohybuje od 3 do 5 ti let
podle slozitosti stavebniho feSeni. Velkou navratnost ma i uspora tepelné energie
v pradelnach. Na konkrétnim piipad¢ se zjistilo Ze investice jen do vyuziti Sedych vod ma

navratnost cca 6,5 let a pfi vyuziti energetického potenciadlu klesne az na 5 let. [12]
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2.2.2.1 Vyroba bioplynu

U meéstskych Cisticek jde vyuzit nejen tepla ze samotnych Sedych vod ale i kalu na vyrobu
bioplynu. Zptisob ¢isténi a ziskani surovin z odpadnich vod je popsan niZe v centralnim
popisu cCisténi odpadnich vod. Dulezité je, ze z odpadnich vod ziskavame kal ze
sedimentace spolu s piebyte¢nym kalem z aktivace a spolu tvoii surovy kal, ktery byva
zahustén a je dale zpracovavan metanizaci. Kaly jsou cCerpany do vyhfivanych
metanizacnich komor, kde za anaerobnich podminek probihd metanizace, pficemz se
v horni ¢asti komor hromadi bioplyn, ktery je jiman plynojemy. Bioplyn je vétSinou
v Cistickach zpracovdvan procesem kogenerace, ktery kombinuje vyrobu elektrické
energie a tepla. Teplo se vyuziva na vytdpeni a vyrobenou energii mize dotovat svou sit’,
spousta &isti¢ek diky tomu je sobéstacna, co se elektrické energie tyce. Uginnost pfemény
energie obsazené v bioplynu se uvadi kolem 85 % (35 % elektrickd a 50 % tepelnd).
V ptipad¢ zaplnéni plynojeml je moznost nadbytecny bioplyn spalovat na hotacich
ptebytecného plynu. V soucasnosti je pfes 50 % zcelkového mnozstvi bioplynu,
vyuzivaného k energetickym tceliim, pochazi z méstskych Cistiren s anaerobni stabilizaci
kalu. [14]

2.3 Vyuziti precisténé vody

Vycisténé odpadni vody i spolu s deStovou vodou mizeme vyuzit v mistech, kde se nyni
vyuziva pitna voda, ale neni potfeba aby byla pitna. Nejcastéji tedy vyuzijeme piecisténou
odpadni vodu pro splachovani. Je nutné ale pro ni vytvofit vlastni vedeni, protoze
nemuzeme ve stejném potrubi vést pitnou a precisténou odpadni vodu. Dal§im Castym
vyuzitim ptecisténé odpadni vody je zavlazovani zahrad. Abychom pfecisténou odpadni
vodu mohli vyuzit pro zavlazovani a vybér typu zavlazovani, zavisi na zptisobu €isténi a
skladovani viz tabulka 1 podle normy CSN 75 6780. Protoze ne tplné viechny druhy
ptecisténi jsou vhodné pro zalévani konzumnich plodin. Diky detailnim ¢iSténim lze vodu

také vyuzit na prani, 1 kdyZ to zatim jesté neni Casté.

Precisténé odpadni vody se daji dobfe vyuzit i v pramyslu, napiiklad v Singapuru
vyuzivaji precisténé odpadni vody, které nazyvaji "NEWater ", v tovarnach na vyrobu
mikrochipu, kterych se ve mésté nachazi pirehrsle. NEWater se tam také vyuziva pro
chlazeni budov a v obdobi sucha tato voda prochdzi dal$im ¢isténim a vyuziva se jako

doplnék pitné vody. [15]
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3.1 Cisténi odpadnich vod

Cisténi odpadnich vod mazeme rozdélit na centralni a lokéalni. Lokalni jsou malé domaci
Gisticky odpadnich vod (COV) a centralni jsou velké méstské COV. Mira zne&isténi
odpadnich vod je vyjadiena hodnotou biochemické spotieby kysliku za 5 dnti (BSKS5)
v mgO2/1, chemickou spotifebou kysliku v mgO2/l, obsahem rozpusténych latek,
obsahem nerozpusténych latek (NL) v mg/l, obsahem amoniakalniho dusiku (N-NH4)
v mg/l a obsahem celkového fosforu (Pcelk) v mg/l [16]

3.1.1 Centrélni CistiCky

Voda se z budov odvadi do COV gravitaci hlavnim kanaliza¢nim systémem o velikosti
automobilu. Tato velikost neni ani tak déna potiebou velkych pritokd, ale je to spise
snaha o to, aby se potrubi neucpavalo predmeéty, co lidé vyhodi do kanalizace (od matraci
a chladnidek a vétvi stromd az po penézenky). V COV pak &isténi za¢ind v prvnim
mechanickém stupni, ktery se nazyva ptredbézné zpracovani nebo spise piedzpracovani.
Voda proudi Stérkovou komorou pro usazovani pisku z vody. Poté je Stérk ulozen na
skladce. Voda dale protéka tyCovymi sity pouzivanymi k odstraniovani velkych predméti
z odpadnich vod. Nejdiive jsou hrub4 sita a pak jemna, ktera odstranuji mensi predméty,
jako jsou zapalky, cigarety nebo nezkonzumované potraviny. Po odstranéni velkych
pfedméth je tfeba z odpadnich vod odstranit zbytky pisku. Podobné jako Stérkovita
komora umoziiuje komurka Stérku usazovat pisek. Poté je Stérk z nadrze odstranén a
zlikvidovan na skladce. Pisek a $térk nelze znovu pouzit kvili jejich velkému znecisténi.

[17]

Dalsi etapa sedimentace se nazyva primarni uprava, béhem niz odpadni voda proudi do
tzv. predbézného usazovani neboli primarni sedimenta¢ni nadrze. Voda je vedena
smérem k zasobniku ve spodni ¢asti nddrze. Sbérné rameno se pohybuje po okraji nadrze
rychlosti 4 cm/s. Upravend voda proudi smérem k okrajlim a ¢astice s vys$si sedimentaéni
rychlosti, nez je rychlost proudéni, se usadi na dn€ nadrze. Toto je bod, kde kon¢i primarni
piedbézna uprava a zafind sekundarni Cisténi odpadnich vod. Po primarni tpravé klesa

uroven znecisténi odpadnich vod na 60 %. [17]

Sekundarni uprava, nazyvana biologickéd etapa, je zalozena na piirodnich procesech.
COV pouzivaji bakterie, které konzumuji kontaminujici latky, zejména biologicky
rozlozitelné organické latky jako je uhlik a fosfor. Mrtvé bakterie a organické zbytky se

nasledné formuji na kal. Béhem biologického stupné se prebytecny kal odcerpava do
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usazovacich nadrzi, kde se kal usadi a je pak dale transportovan do fermentacnich nadrzi
pro dalsi oSetfeni. V septiku se kal ¢erpany z usazovacich nadrzi ohifivd a misi. Béhem
fermentaéniho procesu se z kalu tvoii bioplyn, ktery mohou COV znovu vyuzit, napiiklad
pro vyrobu elektrické a tepelné energie (nékteré COV jsou diky vyrob& bioplynu i
energeticky a tepelné sobéstacné). Kdyz fermentacni kal dosahne optimalni hladiny,
odvadi se do skladovacich nadrzi, kde dochazi ke druhému stupni fermentace. Kaly
fermentované a odvodnéné do optimalniho stupné jsou nakonec likvidovany na skladce.
Béhem mésice je kal dostatecné vysusSeny a zraly a pii spInéni norem muze byt opét vyuzit

k hnojeni pramyslovych plodin. [17]

Nasledné dochazi jesté k tercidlnimu CiSténi, které slouzi k docisténi odpadnich vod,
piredev§sim odstranéni fosforu, nerozpusténych latek a k hygienizaci vody (odstranéni

patogenti). [17]

3.1.1.1 Cisti¢ka odpadnich vod v Curychu
Jeden z nejvétsich a nejlépe fungujicich systému na ¢isténi odpadnich vod se nachéazi ve
mésté Curych ve Svycarsku. Je to centralizovany systém pro celé mésto, ktery vytvaii
stabilni kolob¢h vody. Pii tézkych destich ma ptitok 6 kubickych metrti vody za sekundu,
to déla priblizné 70—80 miliona kubickych metrit odpadnich vod ro¢né. Pii ptilis velkych
destich se kousek od c¢isticky nachazi podzemni tanky, které slouzi k zadrzeni vody po
delsi dobu, diky dlouhodobéjsimu skladovani dojde k usazeni vétSich necistot. Po
vypusténi tankl se musi vyplachnout a vycistit od necistot. Pokud jsou desté ptilis velké

1 pro tyto podzemni nadrze, destova voda se prepusti do nedaleké feky. [18]

Od privodu vody do cisti¢ky trva cca 19 hodin, nez se voda vy¢isti a je mozné ji znovu
vyuzit. Cisténi odpadni vody se déli na nékolik segmentii: mechanické ¢isténi, biologické

¢isténi, sedimentace, €isténi pomoci ozonu a nakonec filtrace. [18]
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Prvné se voda ocisti od velkych necistot jako jsou fekalie, papiry a jiné necistoty pomoci
mechanickych filtri. Poté voda jde do tzv. Oil and sand trap, kde dochazi k zachyceni a
vyc¢isténi vody od oleji pomoci velkych mechanickych stérek, které je zbavi povrchovych

oleju a také tam dochazi k usazeni a zbaveni mensich necistot jako jsou pisky. [18]

e — —_—
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Voda nasledné tece do primarni Cisticky, kde je pohyb vody velice maly, coz umoziuje
dalsi sedani pevnéjSich necistot a vytvoii se tak kal. Kal se poté pumpuje do specialnich
nadrzi, ve kterych se nechava za pomalého mixovani asi 10 hodin. Coz zase oddéli
pevnéjsi ¢asti od vody a nahote se vytvori vrstva vody, ktera se odvede zpét do primarni
Cisticky. Zhutnény kal zespodu nadrze se dale odvadi do priméarnich vyhnivacich nadrzi,
ve kterych se kal ohfeje na 38 °C a necha se kvasit asi tfi tydny. Béhem kvaseni
mikroorganismy rozbiji kal na metan, uhlikaté hydroxidy a vodu. Béhem celého procesu
se kal prokysli¢uje kyslikovymi pumpami. Vyprodukovany metan je procistén a slouzi
k vytapéni az 5000 domi v Curychu. Kal se po téch tiech tydnech déle Cisti v sekundarni
vyhnivaci nadrzi, ve které mikroorganismy dale odd¢luji organické substance z kalu. Kal
se v této fazi stale sklada z 97 % vody a je tieba ho odvodnit. K tomu slouzi odvodnovaci
nadrze, které funguji na bazi centrifugy. Takto vysuSeny kal se pak odvadi do palirny,
kde se kal susi do takové faze, Ze sdim vzplane a je preveden do obrovského kotle, ktery
slouzi k vytapéni celé Cistici tovarny. Kouf z tohoto spalovaciho kotle je zachycen,
vyfiltrovan a popel je nasledné skladovén a poté transportovan do skladist’, kde se z n¢j

ziskava fosfor. [18]

Voda, ktera tece z primarni Cisticky, jde do biologické Cisticky, ve které vodu Cisti

mikroorganismy a dochazi ke vzniku rtznych plyni. Voda musi byt neustdle
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prokysli¢ovana, a to zajistuji provzdusiiovace, rotory a rozptylovace. Do vody jsou také
pridavany zelezité soli, které dostanou z vody fosfor. Z biologického ¢isténi pak voda jde
do sekundarniho cistice, ve kterém se voda nechd pomalu usadit a na dné se vytvoii vrstva
mikroorganismil, kalu a srazen¢ho fosforu. Tato vrstva se potom nasavanim odsaje z vody
a vrati zp&t do biologické &istirny. Cast tohoto aktivovaného kalu se vrati zpét do primérni

Cisticky a zbavujeme se ho spolu s ostatnim kalem. [18]

Po biologickém cisténi dochazi k ozonaci vody. Ozon je velice reaktivni a reaguje

s mikropolutanty jako jsou zbytky 1é¢iv, pesticidy a hormony. [18]

Poslednim krokem je filtrace, pii které voda prochazi piskovymi filtry, které je kazdé dva
dny nutno distit kvili zaneseni. Tim je kolobéh vody v Cisti¢ce ukoncen a voda je

vypusténa do feky a ptirodniho cyklu. [18]

3.1.2 Lokalni Cisticky
Jsou oblibenym feSenim u trvale obydlenych nemovitosti, jako jsou rodinné domky. Jako
feSeni byvaji vyuzivany hlavné v mistech, kde neni moznost napojeni na obecni
kanalizaci, anebo by pfipojka piisSla zbytecné draho. Diilezité je, aby byl do cisticky
zajistén staly prisun odpadnich vod, jinak dojde k vymieni bakterii pro zpracovavani

odpadt. [19]

Domaci COV se vétsinou skladaji ze tif komor, pfi¢emz v kazdé z nich probiha trochu
odli$ny cistici proces. Prvni misto, kam vtéka odpadni voda z domécnosti se nazyva
usazovaci komora. Zde dochazi k mechanickému odstraiiovani pevnych latek na zakladé
jejich velikosti, Necistoty, které jsou takto z vody odstranény, se nasledné rozkladaji, a to
anaerobn¢ (bez piistupu vzduchu). Dale voda, kterd obsahuje pouze organické latky,
vtéka do aktivacni komory. Organické latky jsou zde rozklddany za pomoci bakterii.
Jedna se o aerobni proces a vzduch, ktery je k nému zapotiebi, je do aktivacniho procesu
vhanén membranovym dmychadlem. Posledni komorou je dosazovaci komora, kam

vtéka precisténa voda, kterou je nasledné potieba vratit do ptirodniho kolob&hu. [19]

Samostatné ¢iSténi probiha tak, Ze odpadni vody vtékaji do usazovaci nadrze, kde dochézi
k jejich hrubému mechanickému piecisténi. V aktivacni komoie dochazi k biologickému
¢isténi, kde mikroorganismy rozkladaji organické necistoty. V dosazovaci Casti se
oddéluje aktivovany kal od vy¢isténé vody a vycisténa voda vtéka bud’ do retenéni nadrze,
kde je pfipravend na dalsi vyuziti, nebo pry¢ z pozemku. Zahu$tény kal se pak
automaticky vraci zpét do aktivace.[19]
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RECIRKULACE V OBDOBI DOVOLENYCH
| éPREBYTECNY KAL)

PROVZDUSNOVANI

Obradzek 13: schéma Cisticky [19]
Tak funguji béZzné a asi nejpouzivanéjsi Cisticky. Daéle pak existuji i méné vyuzivané
Sisticky napf. s technologii SBR anebo kofenové &isticky. Cisti¢ky s technologii SBR na
rozdil od normalnich ¢isticek spoléhaji jen na jednu komoru, tzv. bioreaktor. Veskeré
procesy probihaji v té¢ jedné komoie a v cyklech se tam stfida proces provzdusnovani,
usazovani kalu a odtoku precistené vody. Do mody se v posledni dobé dostavaji i
kotenové Cisticky, které na rozdil od ostatnich nejsou mechanické, ale funguji na principu
pfirodnich podminek. Zakladem kotfenové Cistirny je kotenovy filtr, ktery je osazen
jemnymi kaminky. V ném za pomoci bakterii dochazi k ¢isténi odpadnich vod. Ale i tak
se cely proces neobejde bez techniky. Kofenovou Cdistirnu je potteba doplnit o

vicekomorovy septik, kde dojde k pred¢isténi. [19]

Zavér:

Pitné vody stale ubyva a je tfeba ji zacit Setfit, proto je tfeba v aplikacich, kde neni
potiebna pitné voda, vyuzivat vodu uzitkovou. Navic se zvySujicimi se cenami energii je
dobré vyuzivat alternativni zdroje pro ohfev vody a uSetfit tim jak pfirodu, tak penize.
Odpadni vody se daji vyuzit mnoha zplsoby, ale hlavni zpisoby mizeme rozd¢lit na
vyuziti vody a energie. PieCiSténou odpadni vodu vyuzivame pro splachovani,
zavlazovani, prani, uklizeni a v nékterych zemich tedy i jako pitnou. Energii vyuzivame

na topeni, chlazeni a vyrobu bioplynu.
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Prakticka cast:

Reseny objekt je bytovy diim s 5 nadzemnimi a jednim podzemnim podlazi v Plzni.
Pocet bytl na patro: 8 byti

Pocet obyvatel celkem: 100

Plocha stfechy:607 m?

Zadanim bakalarské prace je vyuziti odpadnich vod. Pro navrhovany bytovy diim jsem
chtél prvné navrhnout pouze vyuziti destové vody pro aplikaci do zafizovacich predméta,
kde neni potieba pitnd voda. Z vypocti vSak vyslo, ze mnozstvi deStové vody neni
dostatecné pro stabilni zdsobovani bytového domu vodou. Mnozstvi srazek je 120,19 m?
roéné a spotieba vody na splachovani je 4,1 m* denné. Destovou vodu neni ani vhodné
vyuzit pro vsakovani, protoze pozemek je maly a retencni nadrz nelze nikam vhodné
umistit. Re$enim tedy je navrzeni extenzivni zelené stiechy, aby se sniZil odtok destové

vody a zbytek se odvadi do samostatné destové stoky.

Pro bytovy diim bylo tedy navrZen systém pro znovuvyuziti Sedych vod. Z vypoctu vyslo,
ze mnozstvi Sedych vod je vétsi, nez kolik je mozno v bytovém domé vyuzit. Z ptivodnich
vypoctit vychdzela produkce az na 14700 1/den pii spotiebé 4111 I/den. Kvili malé
zahradé€ nelze vodu vyuzit na n¢jaké velké zavlazovani tudiz neni vodu mozno upotiebit
jinak nez na vnitini splachovani zachodi. Piipravena byla tedy 2 mozna feseni tohoto

problému.

Prvni mozné ale v moji praci neuskute¢néné feSeni je moznost zadsobovani okolnich domi
piecisténou odpadni vodu, je to slozité feSeni na koordinaci. Je potieba se domluvit
s majiteli okolnich bytl na tom Ze souhlasi se stavbou dalSich potrubi. Zalezelo by také
na domluve, zda by se okolni domy chtéli ptidat do potfizovaci ceny cisticky, anebo by
vodu pouze odkupovali, poté by bylo tieba nainstalovat vodoméry kvili méfeni spotieby

Sedé vody. Bylo by to asi nejekologictéjsi feSeni. Asi s nejvetsi navratnosti.

Druhé a navrzené feSeni je omezit produkci Sedé vody, to znamena ze odvod Sedych vod
provedeme pouze tam kde je to nejjednodussi a nejpraktictéjsi. Produkce Sedych vod se
nam tedy snizi a neni tfeba n¢jaky prebytek fesit. Neni to uplné nejekologictéjsi feSeni,
ale cenové je to asi nejdostupnéjsi a nejSetrnéjsi. Navrzeno to tedy bylo tak, Ze odvod
Sedych vod byl pouze z prostfednich byti vSech pater, které jsou nejblize technické

mistnosti v 1.PP, do zbytku byt byla zavedena klasickd kanalizace s odvodem do
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mestské CistiCky. Takto ziskana Sed4 voda je precisSténa v navrzené Cisticce a nésledné

vyuzita pro splachovani zachodt v celém dom¢.

Pro usetieni energie, byly navrzeny sprchové vyméniky AS-ECOSHOWER tray, které
jako jediné spliovali narok na prostor a jejich zavedeni nijak neomezovalo dispozice

domu. Na rozdil od jinych vySe zmifiovanych feseni.
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1 Vypoctova ¢ast ZTI1

1.1 Vypo¢tova ¢ast — Bilance
Resenym objektem je bytovy diim Plzef s jednim podzemnim a péti nadzemnimi podlaZimi.
Podzemni podlazi bude slouzit z ¢asti jako prostor pro parkovaci stani a soucasné se zde bude
vyskytovat technickd mistnost objektu v¢etné napojovaci chodby do komunika¢niho prostoru se
schodistém a vytahem. Na kazdém patie je navrzeno 8 byta, které jsou v kazdém patie stejné.
Shrnuti po¢tu byt a obyvatel
Pocet byta: 40 byt
Pocet obyvatel: 100 lidi

1.1.1 Bilance potieby vody
Specifické poti‘eba vody Qs
Qs=a/d
gr — smérné Cislo ro¢ni spotfeby stanovené vyhlaskou ¢. 120/2011 Sb., Bytovy fond na jednoho
obyvatele bytu s tekouci teplou vodou (tepla voda na kohoutku) za rok — 35 m®
d — pocet provoznich dni v roce 350 dni

Qs=35/350= 0,1 m®/osoba *den = 100 I/den*osoba
Prumérna denni poti‘eba vody Qq:

Qu=Qs™n

n — pocet obyvatel v bytovém domé (100 osob)

Qq¢= 0,1*100= 10 m*/den=10 000 I/den
Maximalni denni potieba vody Om:

Qm=Qd*kq

kd — soucinitel denni nerovnomeérnosti = 1,5 [-]

Qm=10*1,5=15 m? I/den = 15 000 I/den

Maximalni hodinova potieba vody On:

Qn= (Qm/t) *kn

kn — soucinitel hodinové nerovnomeérnosti — soustiedéna zastavba kn=2,1 [-]
t — doba Cerpani vody — bytové objekty t=24 h

Qn=(10/24)*2,1=0,875 m®/hod = 875 I/hod
Rocni potieba vody Or:

Qr=ar*n

Qr=35*100 = 3500 m®/rok= 3 500 000 I/rok

1.1.2 Bilance teplé vody
Prumérna potieba teplé vody Qt:
Qr=qr*n
gt — specificka denni potieba teplé vody — ze smérnych cCisel rocni potieby vody uvedenych
v novele vyhlasky ¢. 428/2001 Sb. Je moZné stanovit orientacni specifickou denni potiebu
teplé vody v bytech na 34 I/obyvatel*den (0,034 m3/den*osoba)

Q:=0,034*100=3,4 m3/den = 3400 I/den



1.1.3 Bilance odtoku splaskové vody
Primérny denni odtok splaskovych vod Qus:
Quds=gs*n
0s= specificka produkce odpadnich vod dle CSN 75 6402 — 0,1 m3/osoba*den

Qus=0,1*100=10 m3/den= 10 000 I/den
Roéni odtok splaskovych vod Ors:

Qrs:st*d
Qrs=10%350=3500 m*/rok=3 500 000 I/rok

Prumérna produkce Sedé vody Osed:

Dany vypocet je pro cely bytovy dim (zahrnuti vSech byti)
Sadévody | wipoter - potet tinnosti

pro stejného druhu
P sdénych bihem d

P
Druh dnnosti | Gppost

Myt rukou™' 3

Myt t8la v umyvadie 15

Sprchovan [bEIng
" a5
=prchal”

Koupsl ve vand 120

celkem 10350 I/den

Tabulka 1:produkce Sedé vody za cely dim

Produkce
Zedé vody | Vypotet - pofet Ginnosti

pro stejného druhu
prislutnou | provadémych béhem dne
Druh dinnosti dinnost

q:

Myt rukou®! 3

Myti tEla v umyvadie 15

sprehovani [béind
N a5
zprchal”

Koupel ve vané 120

celkem 5670 1/den

Tabulka 2: produkce Sedé vody jen v bytech 6,5,4 a kuchyné bytu 3

Omezena produkce — svod jen z bytt 6,5,4 a kuchyné bytu 3

Primérna poti‘eba Sedé vody:

Q24=ch+Qtech+QzaI

Que= specificka potieba vody pro splachovani zachodovych mis, v I/osoba*den

Qtech= denni potieba vody pro technologické procesy, v I/den (v bytovém domé neni voda
vyuzivéana na technologické procesy, takze nezapocitavam)

Qza= potieba vody pro zalévani nebo kropeni (nezapocitavam kviili malému pozemku, ktery
neni potieba zalévat)

Qwe= go™p*n

Jo — splachovaci objem podle navrzenych splachovaci v | (7,5 1 velké splachnuti 41 malé
splachnuti)

p — pocet pouziti jednou osobou béhem dne [-]

n — pocet mérnych jednotek (pocet osob)



Quwevelke= 7,5*100*1,75= 17125 |

chmalé: 4*100*7= 2800 |

Quwc=1712,5+2800= 45125 |

QWC<Q§ed

VYHOVUJE

Navrhuji Cisticku AQUALOOP systém GW 5400.

1.1.4 Bilance odtoku deSt'ovych vod

Ro¢ni odtok srazkovych vod Qrd:
J*f pxPxfs
Qra= 1f000
Qrd — mnozstvi zachycené srazkové vody [m3/h]
j — mnozstvi srazek podle oblasti 550 [mm/rok]
P — vyuzitelna plocha stfechy 607 [m?]
fs — koeficient odtoku stiechy (zelena stéecha) 0,4 [-]
fr — koeficient u¢innosti filtru mechanickych necistot 0,9[-]

550%0,9%607%0,4
=—————"= 120,19 m3/rok

1000
Spocitané mnozstvi destové vody neporyje potfebu vody na splachovani, proto vyuzivame
Sedou, ta danou spottebu pokryje.

1.2 Vypo¢et kanalizace, vodovodu a Sedé vody
1.2.1 Navrh pripravy teplé vody metodou poti‘eby tepla

Poti‘eba teplé vody za ¢asovou periodu Vop:
V2,=3,400 m3/den — odpovida primérné potiebé teplé vody v bodé 1.1.2

Potieba tepla odebraného z ohiivace Ezp:
Eop=Eat+E2;

E2t — teoretické teplo pro ohfati mnozstvi Vzp

E2; — teplo ztracené pii ohfevu a dopravée teplé vody

Eat= Vap* p *C*(t2-11)

¢ — mérna tepelna kapacita vody 4182 J/kg*K = 1,163 Wh/kg*K
p — hustota vody 1000 kg/m?

t; — teplota studené vody 10 °C

t, — teplota teplé vody 55 °C

Ex=3,4*1000*1,163*(55-10) = 177 939 Wh/den = 177,94 kWh/den
E2= Ex*z

z — pomérna ztrata tepla pfi ohfevu a dopravé 0,5

E,,=177,94*0,5= 88,97 kWh/den

Ezp=Ex+E= 177,94 + 88,97 = 266,91 kWh/den



Vypocet zasobniku teplé vody

Potieba teplé vody za periodu (nejcasteji

den)

Vypoctova teplota ohiivané vody (studena)

Pozadovana teplota teplé vody
Meérna tepelna kapacita vody

Uvazované energetické ztraty systému pfipravy TV

Teplo potiebné pro ohiev teplé vody
Teplo ztracené pii ohfevu a dopravé TV

Celkové teplo potiebné k ohfevu teplé vody

Odbér tepla

Ktivka odbéru teplé vody (maximalné pét fazi)

Faze jedna
Féze dva
Faze tii
Faze étyri
Faze pét
Faze Sest

Kiivka odbéru teplé vody

Féze jedna
Faze dva
Faze tii
Faze Ctyfi
Faze pét

Vypocet kiivky pro odbér TV

Pocet hodin, kdy je TV ohfivana
Pocet hodin, kdy neni TV ohfivana
Celkem

Ulozeny vykon v zasobniku v 0.00 hod
Doporuceny ulozeny vykon v 0.00 hod

Dodavka tepla
Prubéh hodin

0-1

1-2

2-3

3-4

4-5

5-6

6-7

7-8

Ohrev

Vysledky:

Maximalni rozdil energii (poZzadovana - dodana)

Potiebny vykon kotle (kotlové soustavy)
Minimalni velikost zdsobniku teplé vody

8-9
9-10
10-11
11-12
12-13
13-14
14-15
15-16

V=
tl=
2=

c=
7=
El=

E2=
E=

Start [hod|

.1 00%

1,163

177.9

89,0
266.,9

Konec |hod|

Procenta

Hodin Vykon faze  Hodinovy vykon Celkem
[hod] kW] kW] [kW]
5 27,4 59 274
12 919 8,2 125,3
5 107,5 215 232,8
2 34,1 1/ 266,9
0 0,0 0,0 266,9
0 0,0 0,0 266,9
Vporadku 266,9 266.9

t= 10 hod

= 14 hod

t= 24 hod

E kW

E kW

16-17 hod

17-18 hod

18-19 hod

19-20 hod

20-21 hod

21-22 hod

22-23 hod

23-24 hod

AE = 51,8 kWh

Q= 26,7 kW

\% 0,99 m3




300

Krivka odbéru a dodavky tepla

250

200

150

Vykon [kW]

100

/ AEmay

50

P
T

L

[
i _///

Hodiny [hod]

== Odbér tepla

Dodavka tepla

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00

Vzorce:

|E =V *c*@, -y kW]

IEz =E, *Z;[kVVJI

|E=E + E,;[cm]

V:L;[m}]
cx(t,—it;)

Na zaklad¢ vyslednych hodnot z metody navrhu dle kiivek odbéru a dodavky tepla navrhuji
zasobnikovy ohiivac teplé vody REGULUS ROBC 1500 s objemem 1500 I.

1.2.2 Dimenze splaskového kanaliza¢niho potrubi

Pritok splaskovych vod Qww:

Quw=k* v5DU
k — soucinitel odtoku, pro bytové domy 0,5

DU — soucet vypoctovych odtokl v I/s

Zarizovaci predméty min. svétlost potrubi DN | vypoctovy odtok DU [1/s]
U |umyvadlo 40 0,5
S | Sprcha - vanicka se zatkou 50 0,8
V |vana 50 0,8
D | Dfez z bytové kuchyné 50 0,8
A.P. |pracka 50 0,8
M.N. | myc¢ka 50 0,8
VL | Vylevka 100 2,5
WC | Zachodova misa 100 2

Tabulka 3: minimdlni dimenze a pratoky zarizovacich predméti




Hydraulicka kapacita Qmax [I/s]

Jmenovita svétlost DN

0,5 40
0,8 50
1 60
15 50
2,25 90
2,5 100
4 125
Tabulka 4:dimenze podle pritokd
Dimenzovani pripojovaciho potrubi
Quw— pratok splaskovych vod [l/s]
Qumin — celkovy pratok, vétsi z hodnot Quw a DU [I/s]
Mistnost 18.03
Zatizovaci predméty
S|V |D |AP. M.N. P.V. WC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50|50x1,8
1 0,632456 0,8 50|50x1,8
1 1 0,774597 0,8 50|50x1,8
Tabulka 5:dimenze pripojovaciho potrubi kanalizace pro mistnost 18.03
Mistnost 18.01
Zarizovaci predméty
U |[S|V|D |AP. M.N. P.vV. wWC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50|50x1,8
1 1 0,632456 0,8 50|50x1,8
Tabulka 6:dimenze pripojovaciho potrubi kanalizace pro mistnost 18.01
Mistnost 18.01+ 18.03 pripojeni na odpadni potrubi S8
Zarizovaci predméty
U |[S|V |D |AP. M.N. P.vV. wWC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50|50x1,8
1 1 0,632456 0,8 50|50x1,8
1 111 1 1 0,961769 0,8 70|75x1,9
Tabulka 7:dimenze pripojovaciho potrubi kanalizace pro mistnost 18.01+18.03
Mistnost 18.02 pFipojeni na odpadni potrubi S8
Zarizovaci predméty
U |[S|V |D |A.P. M.N. P.V. wWC Qww Qmin DN dxt [mm]
1 0,353553 0,5 40|40x1,8
1]0,790569 2 100 | 110x2,7

Tabulka 8: dimenze pripojovaciho potrubi kanalizace pro mistnost 18.02




Mistnost 17.02 pripojeni na odpadni potrubi S10

Zatizovaci predméty
U |S|V |D |A.P. M.N. P.vV. WC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50|50x1,8
1 1| 0,83666 2 100 | 110x2,7
Tabulka 9: dimenze pripojovaciho potrubi kanalizace pro mistnost 17.02 na stoupaci potrubi S10
Mistnost 17.02 pripojeni na odpadni potrubi z mistnosti 17.01
Zafizovaci predméty
U |S|V |D |A.P. M.N. P.vV. WC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50| 50x1,8
1 1 0,570088 0,8 50|50x1,8
Tabulka 10:dimenze pripojovaciho potrubi kanalizace pro mistnost 17.02 na potrubi z mistnosti 17.01
Mistnost 17.02+17.01 pripojeni na odpadni potrubi S10
Zarizovaci predméty
U |S|V |D |A.P. M.N. P.V. WC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50|50x1,8
1 1 0,632456 0,8 50| 50x1,8
1 1 1 1 0,851469 0,8 70| 75x1,9

Tabulka 11:dimenze pFipojovaciho potrubi kanalizace pro mistnosti 17.02 a 17.01 na stoupaci potrubi S10

Mistnost 16.03 piipojeni na odpadni potrubi S6

Zatizovaci predméty
dxt
UlS|V|D/AP. |M.N. |VL. |WC |Qww |Qmin |DN [mm]
1 0,707 2,5 100|110x2,7
Tabulka 12:dimenze pripojovaciho potrubi kanalizace pro mistnost 16.03 na stoupaci potrubi S6
Mistnost 14.03 piipojeni na odpadni potrubi S7
Zafizovaci predméty
dxt
U|[S|V|D/AP. |M.N. |VL. |WC |Qww |Qmin |DN [mm]
1 0,707 2,5 100 |110x2,7
Tabulka 13: dimenze pripojovaciho potrubi pro mistnost 14.03
Mistnost 15.03 piipojeni na odpadni potrubi S4
Zarizovaci predméty
dxt
UlS|V|D/AP. |M.N. |VL. |WC |Qww |Qmin |DN [mm]
1 0,707 2,5 100|110x2,7
Tabulka 14:dimenze pripojovaciho potrubi kanalizace pro mistnost 15.03
Mistnost 10.04 piipojeni na odpadni potrubi S9
Zarizovaci predmét
dxt
U/LV|V|D|AP. |M.N. VL. |WC |Qww Qmin DN [mm]
1 0,790569 2,5 100 |110x2,7

Tabulka 15: dimenze pripojovaciho potrubi pro mistnost 10.04




Mistnost 13.03 pripojeni na odpadni potrubi S3

Zafizovaci predméty
S|V |D [A.P. M.N. P.V. WC Qww Qmin DN dxt [mm]
0,353553 0,8 50|50x1,8
1 0,570088 0,8 50|50x1,8
Tabulka 16: dimenze pripojovaciho potrubi pro mistnost 13.03
Mistnost 11.03 pripojeni na odpadni potrubi S3
Zafizovaci predméty
S|V |D |A.P. M.N. P.V. wC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50 (50x1,8
1 1| 0,83666 2,5 100|110x2,7
Tabulka 17:dimenze pfipojovaciho potrubi pro mistnost 11.03
Mistnost 12.03 piipojeni na odpadni potrubi S2
Zarizovaci predméty
S|V |D |A.P. M.N. P.V. WC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50(50x1,8
1 1 0,632456 0,8 50(50x1,8
1 1 1]0,948683 2 100|110x2,7
Tabulka 18: dimenze pripojovaciho potrubi pro mistnost 12.03
Mistnost 12.01+12.03 pfipojeni na odpadni potrubi S2
Zafizovaci predméty
S|V |D |AP. M.N. P.V. WC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50 (50x1,8
1 1 0,632456 0,8 50(50x1,8
1 1 0,724569 0,8 50(50x1,8
Tabulka 19: dimenze pripojovaciho potrubi pro mistnost 12.03 a 12.03
Mistnost 11.04 piipojeni na odpadni potrubi S1
Zarizovaci predméty
S|V |D |A.P. M.N. P.V. wC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50(50x1,8
1 0,570088 0,8 50 (50x1,8
Tabulka 20: dimenze pripojovaciho potrubi pro mistnost 11.04
Mistnost 11.01
Zarizovaci predméty
S|V |D |AP. M.N. P.V. wC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50 (50x1,8
1 1 0,632456 0,8 50 (50x1,8
Tabulka 21: dimenze pripojovaciho potrubi pro mistnost 11.01
Mistnost 11.04
Zarizovaci predméty
S|V |D |AP. M.N. P.V. wWC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50 (50x1,8
1 1| 0,83666 2 100 | 110x2,7

Tabulka 22: dimenze pripojovaciho potrubi pro mistnost 11.04




Mistnost 11.04+11.01 pripojeni na odpadni potrubi S1

Zatizovaci predméty
U |[S|V|D |A.P. M.N. P.V. wcC Qww Qmin DN dxt [mm]
0,447214 0,8 50 (50x1,8
1| 0,83666 2 100 | 110x2,7
1 1 1]0,948683 2 100|110x2,7

Tabulka 23: dimenze pripojovaciho potrubi pro mistnost 11.04 a 11.01 do stoupaciho potrubi S1

Dimenzovani svislého odpadniho potrubi:

Svislé odpadni potrubi S8

Patra Zarizovaci predméty
u S|V [D |AP. M.N. WC Qww | DN dxt [mm]
5.NP 2 1|1 1 1 1 1,2 100 110x2,7
4 NP 4 2|2 2 2 2 1,8 100 110x2,7
3.NP 6 313 3 3 3 2,2 100 110x2,7
2.NP 8 4| 4 4 4 4 2,5 100 110x2,7
1.NP 10 5|5 5 5 5 2,8 125 125x3,1
Tabulka 24: dimenze svislého odpadniho potrubi S8
Svislé odpadni potrubi S10
Patra Zatizovaci predméty
U |S|V |D |AP. M.N. wWC Qww | DN dxt [mm]
5.NP 1)1 1 1 1 1 1,2 100 110x2,7
4.NP 2 |2 2 2 2 2 1,7 100 110x2,7
3.NP 313 3 3 3 3 2,1 100 110x2,7
2.NP 4 |4 4 4 4 4 2,4 100 110x2,7
1.NP 515 5 5 5 5 2,7 125 125x3,1
Tabulka 25: dimenze svislého odpadniho potrubi S10
Svislé odpadni potrubi S6
Patra Zafizovaci predméty
U S|V |D |AP. M.N. wWC Qww | DN dxt [mm]
5.NP 1 0,7 100 110x2,7
4.NP 2 1,0 100 110x2,7
3.NP 3 1,2 100 110x2,7
2.NP 4 1,4 100 110x2,7
1.NP 5 1,6 100 110x2,7
Tabulka 26: dimenze svislého odpadniho potrubi S6
Svislé odpadni potrubi S4
Patra Zarizovaci predméty
Uu S|V |D |AP. M.N. WC Qww | DN dxt [mm]
5.NP 1 0,7 100 110x2,7
4.NP 2 1,0 100 110x2,7
3.NP 3 1,2 100 110x2,7
2.NP 4 1,4 100 110x2,7
1.NP 5 1,6 100 110x2,7

Tabulka 27: dimenze svislého odpadniho potrubi S4




Svislé odpadni potrubi S7

Patra Zatizovaci predméty
Uu S|V |D |AP. M.N. WC Qww | DN dxt [mm]
5.NP 1 0,7 100 110x2,7
4.NP 2 1,0 100 110x2,7
3.NP 3 1,2 100 110x2,7
2.NP 4 1,4 100 110x2,7
1.NP 5 1,6 100 110x2,7
Tabulka 28: dimenze svislého odpadniho potrubi S7
Svislé odpadni potrubi S9
Patra Zarfizovaci predméty
VL V |D |A.P. M.N. VL. Qww | DN dxt [mm]
5.NP 1 0,9 70 110x2,7
4.NP 2 1,3 70 110x2,7
3.NP 3 1,6 90 110x2,7
2.NP 4 1,9 90 110x2,7
1.NP 5 2,1 90 110x2,7
Tabulka 29: dimenze svislého odpadniho potrubi S9
Svislé odpadni potrubi S3
Patra Zatizovaci predméty
U |S|V |D [A.P. M.N. wWC Qww | DN dxt [mm]
5.NP 1 1 1 1 1,0 100 110x2,7
4.NP 2 2 2 2 1,4 100 110x2,7
3.NP 3 3 3 3 1,8 100 110x2,7
2.NP 4 4 4 4 2,0 100 110x2,7
1.NP 5 5 5 5 2,3 100 110x2,7
Tabulka 30: dimenze svislého odpadniho potrubi S3
Svislé odpadni potrubi S2
Patra Zafizovaci predméty
U |S|V |D |AP. M.N. wWC Qww | DN dxt [mm]
5.NP 1)1 1 1 1 1 1,2 100 110x2,7
4.NP 2 |2 2 2 2 2 1,7 100 110x2,7
3.NP 313 3 3 3 3 2,1 100 110x2,7
2.NP 4 |4 4 4 4 4 2,4 100 110x2,7
1.NP 515 5 5 5 5 2,7 125 125x3,1
Tabulka 31: dimenze svislého odpadniho potrubi S2
Svislé odpadni potrubi S1
Patra Zarizovaci predméty
U |S|V |[D [AP. M.N. wWC Qww | DN dxt [mm]
5.NP 1 1|1 1 1 1 1,2 100 110x2,7
4.NP 2 2|2 2 2 2 1,7 100 110x2,7
3.NP 3 3|13 3 3 3 2,1 100 110x2,7
2.NP 4 4 | 4 4 4 4 2,4 100 110x2,7
1.NP 5 5|5 5 5 5 2,7 125 125x3,1

Tabulka 32: dimenze svislého odpadniho potrubi S1




1.2.3 Dimenze kanaliza¢niho potrubi na Sedou vodu

Prutok Sedvch vod Qww:

Quw=k* v5DU

k — soucinitel odtoku, pro bytové domy 0,5

DU - soucet vypocétovych odtoka v /s

Mistnost 16.01 pr¥ipojeni na odpadni potrubi Sedé vody S16

Zatizovaci predméty

U S|V |D |AP. M.N. P.V. WC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50|50x1,8
1 1 0,632456 0,8 50 (50x1,8
Tabulka 33: pripojovaciho potrubi Sedé vody pro mistnost 16.01
Mistnost 15.01 pripojeni na odpadni potrubi Sedé vody S14
Zatizovaci predméty
U S|V |D |AP. M.N. P.V. wWC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50|50x1,8
1 1 0,632456 0,8 50 (50x1,8
Tabulka 34: pripojovaciho potrubi Sedé vody pro mistnost 15.01
Mistnost 16.03 piipojeni na odpadni potrubi Sedé vody S6
Zarizovaci predméty
U S|V |D |AP. M.N. P.V. wWC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50|50x1,8
1 0,570088 0,8 50(50x1,8
1 1 0,724569 0,8 50|50x1,8
Tabulka 35: pfipojovaciho potrubi Sedé vody pro mistnost 15.03
Mistnost 15.03 piipojeni na odpadni potrubi Sedé vody S4
Zafizovaci predméty
U |S|V|D [AP. M.N. P.V. wWC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50(50x1,8
Tabulka 36: pripojovaciho potrubi Sedé vody pro mistnost 15.03
Mistnost 15.03 piipojeni na odpadni potrubi Sedé vody S4
Zarizovaci predméty
U |S|V|D [AP. M.N. P.V. wWC Qww Qmin DN dxt [mm]
0,353553 0,8 50(50x1,8
1 0,570088 0,8 50|50x1,8
Tabulka 37: pripojovaciho potrubi Sedé vody pro mistnost 15.03
Mistnost 14.01 pripojeni na odpadni potrubi Sedé vody S17
Zarizovaci predméty
U |S|V|D [AP. M.N. P.V. wWC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50(50x1,8
1 1 0,632456 0,8 50|50x1,8

Tabulka 38: pfipojovaciho potrubi Sedé vody pro mistnost 14.01




Mistnost 14.03 pripojeni na odpadni potrubi Sedé vody S7

Zatizovaci predméty
U S|V |D |AP. M.N. P.V. wC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50 (50x1,8
1 0,570088 0,8 50(50x1,8
1 1 0,724569 0,8 50(50x1,8
Tabulka 39: pfipojovaciho potrubi Sedé vody pro mistnost 14.03
Mistnost 13.01 pf¥ipojeni na odpadni potrubi Sedé vody S13
Zatizovaci predméty
U |[S|V |D [A.P. M.N. P.V. wC Qww Qmin DN dxt [mm]
1 0,447214 0,8 50(50x1,8
1 1 0,632456 0,8 50(50x1,8
Tabulka 40: pfipojovaciho potrubi Sedé vody pro mistnost 13.01
Dimenzovani svislého odpadniho potrubi Sedé vody:
Svislé odpadni potrubi Sedé vody S16
Patra Zarizovaci predméty
VL V |[D [AP. M.N. VL. Qww | DN dxt [mm)]
5.NP 1 1 0,6 50 50x1,8
4 NP 2 2 0,9 70 75x1,9
3.NP 3 3 1,1 70 75x1,9
2.NP 4 4 1,3 70 75x1,9
1.NP 5 5 1,4 70 75x1,9
Tabulka 41: dimenze svislého odpadniho potrubi Sedé vody S16
Svislé odpadni potrubi Sedé vody S14
Patra Zafizovaci predméty
VL V |[D [AP. M.N. VL. Qww | DN dxt [mm]
5.NP 1 1 0,6 50 50x1,8
4.NP 2 2 0,9 70 75x1,9
3.NP 3 3 1,1 70 75x1,9
2.NP 4 4 1,3 70 75x1,9
1.NP 5 5 1,4 70 75x1,9
Tabulka 42: dimenze svislého odpadniho potrubi Sedé vody S14
Svislé odpadni potrubi Sedé vody S6
Patra Zarizovaci predméty
Uu S|V |D |AP. wWC Qww | DN dxt [mm]
5.NP 1 1 1 0,7 50 50x1,8
4.NP 2 2 2 1,0 70 75x1,9
3.NP 3 3 3 1,3 70 75x1,9
2.NP 4 4 4 1,4 70 75x1,9
1.NP 5 5 5 1,6 90 90x2,2

Tabulka 43: dimenze svislého odpadniho potrubi Sedé vody S6




Svislé odpadni potrubi Sedé vody S4

Patra Zafizovaci predméty
u V |[D |A.P. M.N. WC Qww | DN dxt [mm]
5.NP 1 1 1 0,7 50 50x1,8
4.NP 2 2 2 1,0 70 75x1,9
3.NP 3 3 3 1,3 70 75x1,9
2.NP 4 4 4 1,4 70 75x1,9
1.NP 5 5 5 1,6 90 90x2,2
Tabulka 44:: dimenze svislého odpadniho potrubi Sedé vody S4
Svislé odpadni potrubi Sedé vody S17
Patra Zarfizovaci predméty
VL D |A.P. M.N. VL. Qww | DN dxt [mm]
5.NP 1 1 0,6 50 50x1,8
4.NP 2 2 0,9 70 75x1,9
3.NP 3 3 1,1 70 75x1,9
2.NP 4 4 1,3 70 75x1,9
1.NP 5 5 1,4 70 75x1,9
Tabulka 45: dimenze svislého odpadniho potrubi Sedé vody S17
Svislé odpadni potrubi Sedé vody S7
Patra Zafizovaci predméty
u V |[D |A.P. M.N. wWC Qww | DN dxt [mm]
5.NP 1 1 1 0,7 50 50x1,8
4.NP 2 2 2 1,0 70 75x1,9
3.NP 3 3 3 1,3 70 75x1,9
2.NP 4 4 4 1,4 70 75x1,9
1.NP 5 5 5 1,6 90 90x2,2
Tabulka 46: dimenze svislého odpadniho potrubi sedé vody S7
Svislé odpadni potrubi Sedé vody S13
Patra Zafizovaci predméty
VL D |A.P. M.N. VL. Qww | DN dxt [mm]
5.NP 1 1 0,6 50 50x1,8
4.NP 2 2 0,9 70 75x1,9
3.NP 3 3 1,1 70 75x1,9
2.NP 4 4 1,3 70 75x1,9
1.NP 5 5 1,4 70 75x1,9

Tabulka 47: dimenze svislého odpadniho potrubi Sedé vody S13




1.2.4 Dimenze dest’ového kanaliza¢niho potrubi

Qr = i*C*A

i — intenzita desté 0,031/s*m?
C — soucinitel odtoku srazkovych vod

Znaceni vpusti A[m2] [i[l/s*m2] C Qr [l/s] DNvtok
D3 152,3 0,03 1 4,569 90
D2 151,2 0,03 1 4,536 90
D1 303,5 0,03 1 9,105 125
Tabulka 48: dimenze destového vtoku
1.2.5 Dimenze svodného potrubi kanalizace:
svislé odpadni potrubi Zatizovaci predméty
U S |V D A.P. M.N. WC Qww | DN sklon
S8 10 5 5 5 5 5 2,8 125 2%
S8+S10 15 5|5 10 10 10 10 3,9 125 2%
S8+510+S6 15 5|5 10 10 10 15 4,2 150 2%
S$8+510+5S6+54 15 5|5 10 10 10 20 4,5 150 2%
S8+510+56+54+S7 15 515 10 10 10 25 4,7 150 2%
Tabulka 49: dimenze svodného potrubi kanalizace
svislé odpadni potrubi Zatizovaci predméty
U S |V D A.P. M.N. WC VL Qww DN sklon
S1 5 5 5 5 5 1 2,8 125 2%
S1+S2 10 |5 10 10 10 10 2 3,9 125 2%
S$1+S2+S3 15 | 5] 10 10 15 10 15 3 4,6 150 2%
S1+S2+S53+S9 15 | 5] 10 10 15 10 15 4 4,7 150 2%
Tabulka 50: dimenze svodného potrubi kanalizace
1.2.6 Dimenze svodného potrubi Sedé vody:
svislé odpadni potrubi Zafizovaci predméty
u (S|V |D A.P. M.N. WC VL Qww DN sklon
S14 5 5 1,4 75 2%
S$14+S16 10 10 2,0 90 2%
$14+516+S6 5 5 10 5 10 2,6 125 2%
Tabulka 51:: dimenze svodného potrubi sedé vody
svislé odpadni potrubi Zafizovaci predméty
u S|V D A.P. M.N. WC VL | Qww DN sklon
S7 5 1,6 90 2%
S7+517 5 5 2,2 90 2%
S7+517+54 10 10 5 10 2,7 125 2%
S7+517+54+514+56+516 15 15 15 15 15 3,7 125 2%
S74517+54+514+456+S16+S13 | 15 15 | 20 15 20 4,0 150 2%

Tabulka 52: dimenze svodného potrubi sedé vody




1.2.7 Dimenze svodného potrubi deSt'ové vody:

Vpust Qr [I/s] DN

D3 4,569 90
D3+D2 9,105 125
D3+D2+D1 18,21 150

Tabulka 53: dimenze svodného potrubi destové vody

1.2.8 Dimenze vodovodu:
Dimenze pozarniho vodovodu

Qu= Qa™n
Qa — vypoctovy pratok na jednom hydrantu [1/s], rozmezi 0,3 — 0,6 I/s
Qa=0/41/s
n-pocet hadicovych hydranti [-], uvazuje se soucasnost pouziti dvou hadicovych systémil na
jednom stoupacim potrubi najednou
n=2
Q~=0,4*2=0,8 /s
d-dimenze
d=\2d
TV
d= \/4*0,8*10"3

TT*2

=22,6 mm — navrhuji ocelové pozinkované potrubi DN 25.

Vypoctovy prutok v pirivodnim potrubi Qqd:

Qa = VY(Q%A*n) [V/s]

Qa — jmenovity vytok jednotlivymi druhy armatur a zatizeni [1/s]
n — pocet vytokovych armatur stejného druhu

Zatizovaci predmét Qa [I/s]

u Umyvadlo 0,2
D kuchynsky drez 0,2
M.N | Mycka nadobi 0,15
A.P. | automatickd pracka 0,2
S Sprchova misa se z. 0,2
WC |Zachodova misa 1,2
VL |Vylevka 0,2

Tabulka 54: pritoky zarizovacich predmetu

Vypocet svétlosti potrubi d:

d=\ld

TT*V

V — maximalni pritocna rychlost v daném useku potrubi dle materialu
v=2mls



Vvpocet svétlosti vodovodni pripojky Ov:

Qv=max (Qu; Qw)

Qu¢ — uvazovano jako soucet vypoctového prutoku ptivodnim potrubim a piivodnim potrubim Sedé

vody pro splachovani WC
Qg=3,15+0,63= 3,78 I/s
Qnu=0,81/s

Qv=max (3,78;0,8)
Qv=3,781/s

4%Q
d=\—4<
TV
4%3,78+10"3
d=N——r—

%2

=22,6 mm — navrhuji ptipojku vody HDPE100 SDR11 75x8,4 o svétlosti 58,2

mm.

1.2.9 1zolace potrubi

Pro vypocet byla zvolena zjednodusena metoda provedena kalkulackou na webovém portale TZB-

Info podle vyhlasky ¢. 193/2007.

Tepelna izolace pro studenou vodu a WC
dxt tl izolace Uo Ulim
[mm] [mm] typ izolace [Wim.K] [Wim.K]
16x2,2 20 | De witky > Isofom 0,148 0,15
20x2,3 25 | De witky > Eurobatex 0,167 0,18
25x2,8 32 | De witky > Eurobatex 0,167 0,18
32x3,6 30 | PAROC >Section alu Coat T 0,179 0,18
40x4,5 20 | PAROC >Section alu Coat T 0,262 0,27
50x5,6 30 | PAROC >Section alu Coat T 0,231 0,27
63x7,1 30 | PAROC >Section alu Coat T 0,269 0,27
Tepelna izolace pro teplou vodu a cirkulaci
dxt tl izolace Uo Ulim
[mm] [mm] typ izolace [W/m.K] [W/m.K]
20x2,3 25 | De witky > Eurobatex 0,177 0,18
25x2,8 32 | De witky > Eurobatex 0,177 0,18
32x3,6 40 | PAROC >Section alu Coat T 0,163 0,18
40x4,5 20 | PAROC >Section alu Coat T 0,264 0,27
50x5,6 30 | PAROC >Section alu Coat T 0,242 0,27
63x7,1 40 | PAROC >Section alu Coat T 0,238 0,27

Tabulka 55: tepelné izolace vodovodu

1.3 Zavér

V této dokumentaci bylo podle platnych norem navrzeno a posouzeno ZTI bytového domu.
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1. Popis objektu
Ucelem tohoto projektu je navrh rozvodi vniténi, venkovni kanalizace a svod $edé vody, pro
novostavbu bytového domu v Plzni. Jihozapadni ¢ast fasady objektu, kde dochazi k napojeni
na meéstskou kanaliza¢ni ptipojku, se nachazi 4 m od hranice pozemku. Hranici pozemku od
silnice oddéluje vegetacni pas.

Bytovy diim ma 5 nadzemnich podlazi a jednim podzemnim patrem, které slouZzi jako prostor
pro garazova parkovaci stani. Soucasn¢ zde bude technicka mistnost, ve které se nachazi
Cisticka na Sedé vody a vstup do komunikaéniho prostoru se schodistém a vytahem.

Splaskové a destové vody jsou z budovy vedeny oddélené. Splaskové vody jsou za revizni
Sachtou PVC DN 1000 napojena piipojkou délky 7,5 m na vefejnou kanaliza¢ni stoku BET
DN 400 vedouci v ptilehlé¢ komunikaci. Destova voda je za revizni Sachtou PVC DN 1000
napojena pripojkou délky 5,6 m na destovou stoku BET DN400 vedouci v piilehlé
komunikaci. VIZ vykres S 10 SITUACE

Splaskové vody se odvadi ze vSech zatizovacich predméti z byti 8,7,2,1, koupelny bytu 3 a
ze zbylych byt (6,5,4) se splaskové vody odvadéji pouze z WC. Z byti 6,5,4 a kuchyné bytu
3 svadime odpadni (Sedé¢ vody) do Cisticky odpadnich vod v technické mistnosti.

1.2 Vnitini splaskova kanalizace

1.2.1 Pfipojovaci potrubi

Splaskové vody ze vSech zafizovacich predméth, kromé sprch které budou napojeny 1%
sklonem, budou napojeny pomoci ptfipojovaciho potrubi se sklonem min 3% v predsténach na
svislé odpadni potrubi.

1.2.2 Svislé odpadni potrubi
V objektu je navrzeno celkem 16 svislych odpadnich potrubi ve vykresech znac¢enych, jako
S1-S17. Potrubi je svedeno do 1.PP pod stropni konstrukci a zaroven odvétrano min 0,5m nad
rovinou stiechy. V trovni 1.NP budou ve vySce 1 m nad ¢istou podlahou na svislych
odpadech osazeny cistici tvarovky.

1.2.3 Lezaté svodné potrubi
Pod stropem v 1.PP budou jednotlivé vétve splaskové kanalizace pospojovany do hlavniho
svodného potrubi, které bude vedeno ve sklonu 2% k jihozapadni ¢asti objektu.

1.2.4 Materialové feSeni

Ptipojovaci potrubi k zafizovacim pfedmétiim a svislé odpadni potrubi od vyusténi na stfechu
po vyusténi z budovy jsou navrzena z materialu Wavin HT PP. Venkovni svodné potrubi je
navrzeno jako KG PVC.



1.3 Vnitini kanalizace Sedych vod

1.2.1 Ptipojovaci potrubi
Sedé vody budou napojeny pomoci piipojovaciho potrubi od zatizovacich piedméti se
sklonem min 2% v pfedsténach, na svislé odpadni potrubi.

1.2.2 Svislé odpadni potrubi
V objektu je navrzeno celkem 7 svislych odpadnich potrubi ve vykresech znacenych, jako S7-
S17. Potrubi je svedeno do 1.PP pod stropni konstrukei a zaroven odvétrano min 0,5m nad
rovinou stfechy. V trovni 1.NP budou ve vySce 1 m nad ¢istou podlahou na svislych
odpadech osazeny Cistici tvarovky.

1.2.3 Lezaté svodné potrubi

Sedé vody budou vedeny pod stropem v 1.PP, jednotlivé vétve budou pospojovany do
hlavniho svodného potrubi, které v technické mistnosti klesa do podzemni Cisticky odpadnich
vod. Kde je Sedd voda precisténa a nasledné vyuzita v celém bytovém domé na splachovani
WC.

1.2.4 Materialové feSeni
Ptipojovaci potrubi k zafizovacim piedmétiim a svislé odpadni potrubi od vyusténi na stfechu
po vyusténi z budovy jsou navrzena z materialu Wavin HT PP.

1.4 Destova kanalizace

1.4.1 Vnitini dest'ova kanalizace

Destové vody ze stfechy budou odvedeny pomoci stieSnich vpusti do vnitinich svislych
destovych odpadii (D1,D2,D3). Tyto odpady budou rovnéz svedeny do 1.PP pod stropni
konstrukei. Diky extenzivni zelené stfeSe by méli byt odtoky ze stfechy minimalni.

Odvodnéni balkontl je feSeno vyspadovanim s okapnickou.

1.4.2 Lezaté svodné potrubi

V 1.PP dochdzi ke spojeni D2 a D3 pod stropem, odkud nasledné pokracuje jithozapadni
sténou ven z budovy az do revizni Sachty, kde dochazi k napojeni na destovy svod D3. Svod
D3 vede pod stropem 1.PP jihozdpadni st€nou ven z budovy az do revizni Sachty. Sklon
potrubi je 2%.

1.4.3 Materialové feseni
Vnitini dest'ova kanalizace je navrzena z materialu Wavin HT PP.

1.5 Ochrana proti vzduté vodé

Vyska hladiny vzduté vody nebyla provozovatelem kanalizace sdélena a uvazuje se proto jako
uroven poklopu v misté napojeni piipojky na kanaliza¢ni stoku. Ochrana proti vzduté vodée
neni nutna a nebude realizovana



1.6 Zkousky a uvedeni do provozu

Zkousky budou vykonavat pracovnici montazni firmy za dozoru pracovnika spravy
kanalizace a za ucasti investora nebo jeho zéstupce (stavebniho dozoru). Veskeré zkousky
budou provedeny dle platnych norem CSN EN 1610 a CSN 75 0905 a bude sepsan zéapis o
provedeni a vysledku zkousek.

1.7 Bilance odtoku splaskovych vod
Bilance odtoku splaskovych vod jsou pfevzany z vypoctové casti ZT1.

- Primérny denni odtok splaskovych vod Qgs= 10 000 1/den
- Ro¢ni odtok splaskovych vod Q=3 500 000 1/rok

1.8 Bilance prutoku Sedych vod
Sedé odpadni vody budou svedeny z byt 6,5.4 a kuchyné bytu 3. Nasledné budou znovu
vyuzity ke splachovani v§ech WC v bytovém domé.

- Primérna denni produkce Sedych vod Qszeq= 5670 I/den
- Denni potieba Sed¢ vod Qsed por= 4512 1/rok

1.9 Bilance odtoku dest'ovych vod

Srazkova voda bude zachytavana na ploché zelené strese o celkové plose 607 m?. Produkce
destové vody pro oblast Plzen neni dostatecnd pro pokryti pozadavkl na provozni vody a na
pozemku ani neni prostor pro reten¢ni nadrz. Destova voda je tudiz odvadéna z budovy do
méstské destové kanalizace.

- Roéni odtok srazkovych vod Q:= 120,19 m?/rok

1.10 Zaveér

Stavba potrubi je sloZzena z montaze, zkousky a dokoncovacich praci. Vlastni montaz se
provadi od ptipojky po osazeni jednotlivych zafizovacich predméti. Pro uspésné uvedeni do
provozu musi byt provedena vizudlni prohlidka, tlakova zkouska tésnosti a konecna tlakova
zkouska. Pti vzniku neptedvidatelné kolize je nutno k jejimu feSeni ptizvat i projektanta.

Seznam pouzitych norem a literatury, dle kterych byla PD navrhovana:
CSN 75 6760 Vnitini kanalizace
Server: www.tzb-info.cz

Webové stranky: www.tzb.fsv.cvut.cz
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1.1 Uvod

Ugelem tohoto projektu je navrh rozvodi vnitiniho vodovodu a piipojky pro novostavbu
bytového domu v Plzni. Jihozapadni ¢ast fasady objektu, kde dochazi k napojeni na méstskou
vodovodni piipojku, se nachdzi 4 m od hranice pozemku. Hranici pozemku od silnice
odd€luje vegetacni pas.

Bytovy ditm ma 5 nadzemnich podlazi a jednim podzemnim patrem, které slouZzi jako prostor
pro garazova parkovaci stani. Soucasné¢ zde bude technicka mistnost a vstup do
komunikaéniho prostoru se schodistém a vytahem.

Voda bude do objektu piivedena vodovodni piipojkou HDPE100 SDR11 75x8.4 o délce
10,6m z vodovodniho fadu LT DN80 pomoci navrtavaciho pasu. VIZ vykres S 10 situace.
Dispozic¢ni pretlak na zacatku potrubi ptipojky je 600 kPa.

1.2 Vnitini vodovod

Potrubi vodovodni ptipojky bude z vodovodniho fadu dovedeno az do technické mistnosti
objektu. Za prostupem suterénni st€énou bude na stén¢ umisténa vodomérna sestava VIZ
vykres S 5 ptiidorys vodovodu 1.PP

Za vodomérnou sestavou se potrubi déli do vétve pro ptipojeni pozarniho vodovodu,
zasobniku teplé vody a rozvodu pitné vody.

Rozvody vétvi pozarniho vodovodu a pitné vody budou zavéSeny pod stropem 1.PP. Studena,
tepla a cirkulacni voda bude dale od zdsobniku TV rozvedena k jednotlivym stoupacim
potrubim VIZ vykres S 5 Pidorys vodovod 1.PP. Pied ptechody z leZatého do stoupaciho
potrubi jsou vzdy navrzeny kulové vypoustéci kohouty spolu s vyvazovacimi ventily na
cirkulacnim potrubi, které budou slouzit k regulaci priitoku TV. Spojeni potrubi cirkulace a
teplé vody probéhne nad posledni odbockou v nejvyssim patie. VIZ vykres S 6a nebo S 6b fez
vodovodu.

Na lezatém vodovodu v 1.PP byli navrzeny dva U kompenzatory z divodu tepelné roztaznosti
potrubi. Kompenzatory budou provedeny pod privlaky v 1.PP na potrubi teplé vody a
cirkulace.

Ptipojeni WC bude realizovano piecisténou Sedou vodou. Potrubi je vedeno stejné jako
vodovod studené, teplé vody a cirkulace.

Na vSech potrubnich rozvodech budou pted odbockou do byt osazeny podruzné bytové
vodomery s piipravou pro dalkovy pfenos dat. Domovni vodomér je soucasti vodomérné
soustavy Vv technické mistnosti.

Rozvody vody v koupelnach budou vedeny v piedsténach. V misté kuchynské linky bude
potrubi vedeno v pod zatfizenim kuchynské linky.

1.2.1 Bila voda

Precisténa Seda voda bude v objektu bytového domu vyuzivana pro splachovani WC. Jeji
napojeni na vnitini vodovod probéhne z podzemni Cisticky v technické mistnosti. Vytlak vody
bude zajistén Cerpadlem v Cisticce. Do Cistici nadrze bude také zavedena piipojka DN32 pro
automatické dopusténi vody elektromagnetickym ventilem. V kazdém byt€ bude na vedeni
bilé vody také umistén vodomeér.



1.3 Materialové¢ feSeni

Potrubi studené, teplé, cirkulacni a bilé vody je navrzeno jednotné¢ jako EVO PP-RCT.
Venkovni rozvody budou v zemi z materialu PE100 SDR11. Potrubi vodovodu je navrzeno
Z pozinkované oceli.

Veskeré rozvody vodovodu budou v objektu izolovany proti tepelné ztraté, mechanickému
poskozeni a kondenzaci.

1.4 Zatizovaci predmcty
Pocet zatizovacich predmétl byl v ramci vypoctl uvazovan nasledovné:
- Pro jedno patro: 8x WC, 9x umyvadlo, 8x automatické pracka, 8x dfez, 8x mycka
nadobi, 2x sprcha, 6x vana, 1x vylevka

- Celkové: 40x WC, 45x umyvadlo, 40x automaticka pracka, 40x diez 40x mycka, 10x
sprcha, 30x vana, 5x vylevka.

1.5 Priprava TV

Pro ptipravu teplé vody byl dle metody potieby teplé vody navrzen zasobnikovy ohiivac teplé
vody Regulus ROBC 1500 s objemem 1500 1 umistény v technické mistnosti.

1.6 Bilance potieby vody
Bilance potieby vody jsou ptebrany z vypoctové casti ZTI. Pocita se s celkovym poctem 100
obyvatel.

- Specificka potfeba vody (dle smérného &isla roéni potieby vody) Qs=0,1 m®/osoba
- Primérna potieba vody Qq¢= 10 000 I/den

- Maximalni denni potieba vody Qm= 15 000 I/den

- Maximalni hodinova potfeba vody Qn= 875 l/den

- Roéni potieba vody Q,= 3 500 000 I/rok

- Primérna potieba teplé vody Q= 3400 I/den

1.7 Zavér

Zrealizovany systém vnitiniho vodovodu musi vykazovat funkcnost a celistvost dle platnych
norem a predpist. Pfed uvedenim do provozu bude provedena tlakova zkouska a vizualni
prohlidka potrubi.

Seznam pouzitych norem, dle kterych byla PD navrhovana:
CSN 75 5455 Vypoéet vnitinich vodovoda

CSN 06 0320 Piiprava teplé vody — Navrhovani a projektovani
Vyhlaska ¢. 120/2011 Sb. Vyhlaska 193/2007 Sb.

Server: www.tzb-info.cz

Webové stranky: www.tzb.fsv.cvut.cz
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Prohlaseni o shodé

Timto prohlasuje firma ZEHNDER Pumpen GmbH
Zwonitzer Str. 19
08344 Griinhain-Beierfeld,

Ze pre€erpavaci zafizeni pro odpadni vody fady UFB
odpovida nasledujicim platnym ustanovenim:

- EG - smérnice pro nizké napéti 2014/35/EU
- EMV- smérnice 2014/30/EU
- Smérnice pro stroje 2006/42/EG

Pouzité harmonizované normy, zejména:

EN 60335-1:2012/A11:2014

EN 60335-2-41:2003/A2:2010

EN 809:1998/AC:2010

EN 55014-1:2006/A2:2011, EN 55014-2:1997/A2:2008

EN 61000-3-2:2014, EN 61000-3-3:2013

EN 61000-6-1:2007, EN 61000-6-2:2005, EN 61000-6-3/A1:2011, EN 61000-6-4/A1:2011

Griinhain, 22.12. 2016
L "é%ias Kotte

Produktentwicklung



1. VSeobecné informace:

1.1 Pasobnost

Tento navod k obsluze plati pro pfeCerpavaci zafizeni pro odpadni vody fady UFB.

Pri nedodrzovani tohoto navodu, zvlasté pak bezpecénostnich predpist, jakoz i pfi svévolné prestavbé
pristroje nebo pfi pouziti jinych nez originalnich dili zanika narok na garanci. Za takto vzniklé skody
nepiebira vyrobce zadnou odpovédnost.

Jako kazdy jiny elektricky pristroj muze byt i tento produkt diky vypadku sité nebo z jiné technické
pFi€iny vyfazen z provozu. Aby Vam z tohoto diivodu nevznikla Skoda, pouzijte nouzovy sitovy zdroj,
jiné nezavislé zafizeni, nebo na siti nezavisly alarm.Také po nakupu je Vam k dispozici poradenska
sluzba vyrobce. Pfi poruse nebo vypadku zafizeni a tim vzniklé Skody se prosim obratte na svého

prodejce.

Vyrobce:

ZEHNDER Pumpen GmbH
Zwonitzer Strale 19

08344 Griinhain-Beierfeld

Velikosti: UFB 220/30
UFB 220/35

UFB 220/40

Posledni aktualizace navodu: unor 2015

1.2 Poptavky a objednavky:

Poptavky a objednavky sméfujte prosim na Vaseho odborného prodejce.

1.3 Technické udaje:

UFB 200/30 | UFB 200/35 | UFB 220/40
Jmenovity vykon P4 350 W 650 W 650 W
Napéti U 230V 230 V 230 V
Frequenz f 50 Hz 50 Hz 50 Hz
Jmenovity proud ljm 1,8 A 3,56A 356A
Otacky n 2800 min™' 2800 min-' 2800 min-'
Max. éerpané mnozstvi Qmax 7 m3/h 11 m3h 10 m*/h
Max. vytlaéna vySka Hmax 7,5m 11m 10,0 m
Max. teplota ¢erp.kapaliny tmax 40°C* 40°C* 40°C*
Vytlak G1v" G1v" G1W"
Rozméry 460x350x432 | 460x350x432 460x350x432
Sxhxv mm mm mm
Pouzity material:
Nadoba/Sifon PE PE PE
Viko/Mrizka PVC PVC PVC
Téleso €erpadla PP PP PP
Obézné kolo PA 6 PA 6 PA-6
Hridel 1.4301 1.4301 1.4301
Vytlaéné potrubi PP PP PP
Tésnéni NBR/ NBR/ NBR/

Chloroprene | Chloroprene Chloroprene
Pripojky ABS ABS ABS

* kratkodobé az 90° C (odpadni voda z aut. pracky)




1.4 Zplsob pouziti

Precerpavaci zafizeni pro odpadni vody fady SWH slouzi k od¢erpavani odpadnich vod z umyvadel, dfez(,
pracek apod. v domacnostech, ale i v priimysli a zemédélstvi. Pouziva se predevsim tam, kde je horni Groven
odpadil pod Urovni kanaliza¢niho potrubi, a kde proto musi byt odpadni vody pfecerpavany.

|POZOR PreCerpavaci zafizeni pro odpadni vody fady UFB nelze pouzit k pfeCerpavani fekalii a odpadnich
vod, obsahujicich neodlou€ené tuky .

1.5 Rozsah dodavky

PfeCerpavaci zarfizeni pro odpadni vody je dodavano ve stavu pfipraveném ihned k montazi véetné Cerpadla,
plovakového spinace, zpétné klapky, kanalové mfizky a sifonu.

1.6 Zvlastni prisluSenstvi

o Natrubky pro boéni pfipojky DN 50, DN 70
o Natrubek s tésnénim pro odvétrani
e Viko (alternativné ke kanalové mrizce)

2. Bezpecnost:
( podle:*VDMA-Einheitsblatt 24 292)

Tento navod k pouziti obsahuje zakladni pokyny, které je nutné dodrzZet pfi instalaci, provozu a udrzbé&. Proto
je bezpodmine¢né nutné, aby si pfed montazi a uvedenim do provozu vechny zainteresované osoby (
instalatéfi, obsluha apod.) proCetly tento navod k pouziti, ktery musi byt stale k dispozici na misté, kde je
zafizeni nainstalovano.

Je nutno dodrzovat nejen obecné bezpelnostni pokyny v tomto bodu uvedené, nybrz také zvlastni
bezpec&nostni pokyny, uvedené v dalSich bodech, napf. pro pouZiti v domacnostech.

2.1 Pouzité symboly

Bezpecnostni pokyny v tomto navodu uvedené, pfi jejichz nedodrzeni muze dojit k ohrozeni osob, jsou
zvlasté oznaceny obecnym symbolem nebezpedi:

A Vystraha podle DIN 4844 - W 9,

nebo pfi nebezpecdi urazu el. proudem :

A Vystraha podle DIN 4844 - W 8

Pfi nedodrzeni bezpecnostnich pokynu, kdy muze dojit k, poSkozeni zafizeni nebo vypadku z Cinnosti, je

pouZzito oznadeni
POZOR

Pokyny uvedené piimo na zafizeni, jako napfiklad: - Sipka sméru otaceni
- oznad&eni pfipojek

musi byt bezpodmineé&né dodrZzeny a udrzovany v piné Citelném stavu..



2.2 Kvalifikace obsluhy a Skoleni
VSecny osoby, které obsluhuji, udrzuji, reviduji a montuji toto zafizeni musi mit odpovidajici kvalifikaci pro tyto
prace.Rozsah odpovédnosti, pfisluSnost a kontrola personalu musi byt pfesné uréeny provozovatelem. Nema-
li personal patficné znalosti, musi byt proskolen a veden.Toto mlze byt v pfipadé nutnosti provedeno
vyrobcem nebo dodavatelem na zakazku provozovatele.Ten musi rovnéz zajistit, aby obsluha pfesné
porozuméla obsahu tohoto navodu.

2.3 Nebezpeci pfi nedodrzeni bezpe¢nostnich pokynt

Nedorzeni bezpeénostnich pokynl muze vést k ohroZeni osob, Zivotniho prostfedi a i samotného zafizeni.
Rovnéz muze mit za nasledek ztratu jakychkoliv narokd na nahrady $kod.

V jednotlivych pripadech nedodrzeni bezp. pokyni mohou nastat tato rizika:
- selhani dalezitych funkci stroje nebo zafizeni

- selhani pfedepsanych metod pro péci a udrzbu

- ohrozZeni osob elektrickymi, mechanickymi nebo chemickymi uéinky

- ohroZeni Zivotniho prostfedi unikem nebezpecnych latek

2.4 Dodrzovani pravidel bezpec¢né prace

Je nezbytné nutné dodrZzovat bezpecnostni pokyny, stejné jako existujici narodni pfedpisy k zamezeni Grazu
a rovnéz tak i pfipadné interni pracovni, provozni a bezpecnostni pfedpisy provozovatele.

2.5 Bezpecnostni pokyny pro provozovatele a obsluhu

- nebezpecné horké nebo studené ¢asti stroje nebo zafizeni musi byt zabezpeceny proti nahodilému dotyku.

- u strojli nebo zafizeni v provozu nesmi byt odstranény ochrany proti dotyku rotujicich ¢asti (napf. spojky,
hfidele atd.).

- Ukapy nebezpec€nych kapalin (vybuSnych, jedovatych, horkych apod.) napf. z ucpavky hfidele musi byt
odvadény tak, aby nebyly ohroZzeny osoby nebo Zivotni prostiedi a sou€asné byla dodrZzena zakonna
ustanoveni.

- musi byt vylouCeno nebezpeCi urazu el. proudem - elinstalace a pfipojeni musi odpovidat platnym
predpisim a normam ( VDE, CSN.. ).

2.6 Bezpecénostni pokyny pro udrzbu, revize a montaz

Provozovatel je povinnen zajistit, aby vSechny udrzbéafské, revizni a montazni prace provadély kvalifikované
osoby, dostate¢né poucené prostudovanim tohoto navodu.

Zasadné lze provadét prace pouze na stroji nebo zafizeni uvedeném do klidu. Postupy pro uvedeni do klidu
zde popsané je nutno bezpodminecné dodrzet!

Cerpadla nebo zafizeni &erpajici zdravi ohrozujici média musi byt dekontaminovana. Ihned po ukond&eni praci
musi byt zpét namontovana vSechna ochranna a zabezpeduijici zafizeni, resp. uvedena do funkéniho stavu.

Pfed opétnym uvedenim do provozu je tfeba dodrzet ustanoveni odstavce o uvedeni do provozu.



2.7 Svévolna prestavba a vyroba nahradnich dila

Pfestavbu nebo zmény na zafizeni Ize provadét pouze na zakladé dohody s vyrobcem. Originalni dily a
pFisluSenstvi autorizované vyrobcem zajistuji bezpecnost. PouzZiti neoriginalnich dild maze vést k zaniku
zaruky za vzniklé Skody.

2.8 Nepovolené zplsoby provozovani

Bezpec€nost pouziti dodaného stroje nebo zafizeni je zajisténa pouze pfi pouziti k u¢elu popsaném v odstravci
1 VSeobecné informace tohoto navodu. Mezni hodnoty zde uvedené nesmi byt v zadném pfipadé prekroCeny

Automaticky pracujici zafizeni nemohou byt provozovana delSi Cas bez dozoru. Jestlize
se vzdalite na delSi ¢as, vypnéte prosim pfivod proudu k pfistrojim, od nichz
odcerpava zarizeni odpadni vody, napf. pracku , nebo pouzijte nas odpojovac pracky s
alarmem, aby se zamezilo pfi event. poruse uniku odéerpavaného média.

3. Doprava a skladovani

3.1 Doprava

Se zafizenim je zakdzano hazet a musi byt chranéno pfed padem nebo narazem.
3.2 Skladovani

Zafizeni nutno skladovat na suchém a chladném mist¢ v nemrznoucim prostiedi. Zafizeni musi byt
skladovano ve vodorovné poloze..

4. Popis
Pfipojeni a popis:

PreCerpavaci zafizeni se pfipojuji do zasuvky na 230 V, 50 Hz (stfidavy proud). Motor je vybaven tepelnou
ochranou a pfi pfetizeni se automaticky odpoji a po vychladnuti se opét sam zapne. Zafizeni je podle smérnic
Institutu pro stavebni techniku vybaveno zpétnou klapkou a pracuje automaticky za pomoci vestavéného
ovladace: dosahne-li hladina stanovené urovné ovladac¢ zapne €erpadlo a zaCne preCerpavani. Po vypraznéni
zasobniku (pokles plovaku ovladace) se Cerpadlo zase automaticky odpoji. Pfitom zabrani vestavéna zpétna
klapka zpétnému toku Cerpaného média z vytlaéného potrubi zpatky do zasobniku. Sifon, umistény pod
vtokovou mfizkou zabranuje nepfijemnému zapachu. Na vytoku ze sifonu je lapa¢ pevnych ¢astic a kal(, ktery
zabranuje vniknuti hrubych negistot (napf. kaminkl) do erpadla.

5. Instalace

: ' - pfed jakoukoliv praci na zafizeni bezpodmine&né odpojte pfivod proudu.

Bezpecnostni pokyn

¢ vsechna elektricka zafrizeni musi odpovidat normé IEC 364 / VDE 0100, tzn. , Ze napf. pouzité
zasuvky musi byt vybaveny ochrannym kolikem.
o elektrickou pripojku smi realizovat pouze odborna elektrotechnicka firma!



Elektricka sit’, k niz bude zafizeni pfipojeno, musi byt vybavena proudovym chraniéem s vypinacim
proudem IA <30 mA . Pfi instalaci v koupelnach a sprchach musi byt dodrzeny predpisy DIN VDE
0100 dil 701.

¢ Dbejte prosim na dodrzeni predpist EN 12 056-4.

o VSechny elektrické pristroje, jako ovladace, vystrazné alarmy a zasuvky musi byt instalovany v
suchych prostorech, kde nehrozi zaplaveni.

e Pozor! Pfed kazdou montazi a demontazi ¢erpadla, nebo jinou praci na zafizeni musi byt toto
odpojeno od elektrické sité.

o P¥i pouziti prodluzovaciho kabelu musi tento odpovidat svymi parametry pfipojovacimu kabelu
zarizeni.

Umisténi:
Zafizeni se osazuje pfimo do podlahy . Pfitom je tfeba dorzet ustanoveni DIN 19599

POZOR| Vtokova mfizka odpovida zatézové tfidé K a mlze byt zatizena max. 300 kg, tzn. smi byt pouzita
tam, kde neni provoz automobill. Diky max. Sifce drazek 8 mm odpovida pozadavkim na tzv.pochizné
provedeni pro pouziti napf. v koupelnach apod.

5.1 Pripojky

a) Pred instalaci zkontrolujte vSechny €asti zafizeni, nedoslo-li k poSkozeni b&éhem dopravy.
b) Pfitok: voda vtéka pfes kanalovou vtokovou mf¥izku a sifon do sb&rné nadoby.

POZOR]| Pfi usazovani sifonu je tfeba dbat, aby jeho koleno nevyfadilo plovak z &innosti. Vtok do sifonu a
vytlaCné Sroubeni musi byt v ose (obr. 1).

Tyto dalSi pfipojky mohou byt nainstalovany do stény sbérné nadoby (pfislusenstvi).

Jmenovita svétlost Primér trubky Otvor ve sténé sbérné nadoby
DN 50 50 mm @ 59 mm
DN 70 75 mm @ 90 mm
DN 100 110 mm @ 117 mm

Otvor do stény sbérné nadoby zhotovime vrtackou s pfisluSnym fezacim nastavcem. Vsuvka se zavitem musi
byt do otvoru vloZzena zevnitf. Tésnosti docilime utazenim natrubku s vnitfnim zavitem, podlozeném gumovym

tésnénim (obr. 2).

POZOR]| Pfi instalaci stranovych pfipojek je tfeba dbat na to, aby nebyla ohrozena funkénost plovakového

spinace!
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Obr. 2

Vnéjsi dil vstupu
s vnitfnim
zavitem

Tésnéni
c) Vytlak

Vytlak je pfipojen na natrubek G 1 V4" (vnéjsi zavit). Zpétna klapka je osazena pfimo ve vytlatném Sroubeni.
Vytlaéné potrubi musi byt vyvedeno nad hladinu odpadni vody v kanalizanim fadu (viz pfiklad na str. 11)

d) Odvétrani

Odvétrani je feSeno pfipojkou Js 50 (pro trubku @ 50mm), kterou je také pfiveden napajeci kabel. (Odvétrani
muze byt feSeno také pomoci 2. pfipojky Js 50 a zvlast vyvedeno do vnéjsiho prostfedi) (viz. pfiklad na str.
11).

5.2 Instalace a uvedeni do provozu

Po pfipojeni v8ech potrubi mizeme prikrogit k testu funkénosti a tésnosti.

Zasunutim vidlice do zasuvky je zafizeni pfipraveno k provozu, a kdyz pfitékajici voda nadzdvihne plovakovy
spina€ automaticky se zapne €erpadlo.

Zasuvny drzak kanalové mrizky, dodavany jako pfislusenstvi umoziuje plynule nastavit poZzadovanou vySku
dle Urovné podlahy (samotna nadoba ma: 432 mm) min. 498 mm az max. 618,5 mm. (viz. pfiklad na str.
11/12)

V tomto zasuvném drzaku jsou kanalova mrizka a sifon upevnény stejné jako v zakladni nadobé. Utésnéni je
feSeno O-krouzkem.

Odfiznutim roury zasuvného drzaku lze vySe uvedeny rozsah stavebni hloubky jedt& zménit, jakozZ i diky
moznosti otaceni Ize nastavit libovolnou polohu kanalové mfizky.

Nakonec nadobu (resp. nadobu a zasuvny drzak) zalijeme betonovou smési.
6. Péce a udrzba

A - pfed v8emi pracemi na zafizeni bezpodmine&né odpojte vidlici pfivodu el. proudu.

- pro odstranéni poruchy motoru nebo elektrického zafizeni se prosim obratte na svého
odborného prodejce nebo znackovy sevis.



Minimalné 2x ro¢né je tfeba zafizeni zkontrolovat a vycistit. Pfi silném znecisténi odpadni vodou (napf. z
kuchyni, obsahujici tuky) je pfipadné nutna €astéjSi kontrola. Kanalovou mfizku odejméte az po odpojeni
sitového kabelu ze zasuvky.

Nyni Ize kompletni sifon v€etné odlu€ovace pisku a pevnych &astic vyjmout..

Cerpadlo, s vyjimkou demontaZe z diivodu poruchy, nedoporuéujeme demontovat. Vnitfni prostor nadoby
vystrikejte Cistou vodou, eventuelni usazeniny na plovaku, nebo v okoli pfitoku je tfeba odstranit.

Po ukonceni praci je tfeba sifon spravné nasadit (dbejte na spravnou polohu viz. obr. 1!) a O —krouzek peclivé
vlozit do drazky mezi sifon a nadobu. P¥i silném znecisténi nebo poskozeni je tfeba o-krouzek vyménit!

Po ukoné&eni prace kanalovou mfizku peclivé usadte a zapnéte pfivod proudu.

Pro kontrolu chodu napliite zafizeni alespon dvakrat Cistou vodou..

7. Poruchy: pri¢iny a odstranéni

A - pfed vSemi pracemi na zafizeni bezpodmine&né odpojte vidlici pfivodu el. proudu.

Porucha Pricina Odstranéni
1. Motor se neto€i - Sitové napéti chybi nebo je Spatné - Zkontrolovat zasuvku
- Zasunout vidlici
- Zablokované obézné kolo - Sejmout viko, evenl. odstranit cizi

téleso, v pfipadé opakovani
povolat odborny servis.

- Motor je pretizen - Jestlize se po vychladnuti motor
sam opét nerozbéhne, povolat
odborny servis

- Vadny plovakovy spina¢ - Povolat odborny servis
- Vadny motor ¢erpadla - Povolat odborny servis
2. Motor se toci, €erpadlo ale ne€erpa | - Ucpany vytlak/promacknuta hadice - Necistoty /promacknuti odstranit,
vyzkouSet chod.
- Ucpané odvétrani - Odvétravaci otvor v pfistroji vycistit
- Spatné namontovana zpétna klapka - Otocit, vyzkouset chod
3. Motor spina v kratkych intervalech - Netésna zpétna klapka - Zpétnou klapku vycistit nebo
vymeénit
4. Motor bé&zi velmi hluéné - Vniknuti ciziho télesa - Povolat odborny servis

8. Zaruka

Vyrobce prebira za tento pFistroj zaruku 24 mésict ode dne prodeje. K prokazani slouzi Vas nakupni doklad.
V ramci této zaruky odstranime podle naSeho rozhodnuti zdarma opravou nebo vyménou Eerpadla vSechny
nedostatky, vzniklé vadou materialu nebo chybou vyroby.

Ze zéaruky jsou vylou€ena poSkozeni a zavady vzniklé nespravnym pouzitim, opotfebenim ( obé&zna kola a
mechanicka ucpavka), jakoz i nasledné Skody, vzniklé vypadkem ¢€innosti Cerpadla.

Narok na zaruku zanika i v pfipadé svévolné opravy Cerpadla nebo uzitim jinych nez originalnich dilu.

9. Technické zmény

Vyrobce si vyhrazuje pravo na technické zmény ve smyslu dalSiho vyvoje.
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Priloha A: priklad vestavby
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Priloha B: rozméry
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Priloha C: nahradni dily
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Pos. | ks Nazev Kat.c. Pos. | ks Nazev Kat.c.
1/6 1 Nadoba s pfipojkami 134010 8.1 1 C:)erpadlo pro UFB 200/30 134013
2 1 Sifon 134012 8.2 1 Cerpadlo pro UFB 200/35 134029
31 1 Zasuvny dil* 134011 8.3 1 Cerpadlo pro UFB 200/40 134030
3.2 1 O-krouzZek pro zasuvny dil 134016 9-12 1 Vytlak kompletni 133009
41 1 Kanalova mfizka 134014 11 1 Zpétna klapka 117056
4.2 1 Viko* 133001 14 1 Odvétrani Js 50 134017
5 1 Odluéovac pisku ZE1630ME 15 1 Pfipojka Js 50* 133003
7 1 O-krouzek pro sifon 134016 16 1 Pfipojka Js 70* 133004
17 1 PFipojka Js 100* 133005

Plati jen pro staty EU
Neodhazujte elektrické pristroje do domovniho odpadu!

Podle evropské smérnice 2002/96/EG o elektrickém a elektronickém odpadu a jeho recyklaci ve
smyslu narodnich pravnich ustanovenich musi byt pouZzité elektrospotfebi¢e oddélené sbirany
a recyklovany aby nedochazelo k poSkozovani Zivotniho prostfedi.
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Certified to
NSF/ANSI 350

AQUALOOP System Greywater Recycling

AQUALOOP System GW 300, 300 L/day (79 GPD/day)

AQUALOOP System GW 600, 600 L/day (159 GPD/day)

AQUALOOP System GW goo, 9oo L/day (238 GPD/day)

AQUALOOP System GW 1200, 1200 L/day (_4,17 GPD/day)

AQUALOOP System GW 1500, 1500 L/day (397 GPD/day)

AQUALOOP System GW 1800, 1800 L/day (476 GPD/day)

AQUALOOP System GW 3600, 3600 L/day (952 GPD/day)

AQUALOOP System GW 5400, 5400 L/day (1428 GPD/day)

AQUALOOP Systems or object specific systems up to 97200 L/day (25704 GPD/day)

Installation and operating instructions

WATER, WE'RE INOUR ELEMENT

www.intewa.com
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1. Introduction

INTEWA AQUALOOP Greywater Recycling Systems produce an effluent that successfully met the
performance requirements established by NSF/ANSI Standard 350 Class C for multi-family and commercial
scale.

With greywater recycling, water from showers, bath tubs, hand basins, and washing machines is collected
and processed for reuse in toilet flushing, spray irrigation, laundry, cooling tower make-up, and household
cleaning purposes.

The NSF 350 (Class C) listing covers AQUALOOP models with capacities up to 5400 litres (1428 gallons)
average daily flow. According to the official NSF Listing, AQUALOOP for greater capacities can be designed
for system sizes dimensioned and approved by INTEWA GmbH in accordance with the NSF certification.
These designs must follow the dimensioning guidelines given in the Annex.

This manual describes the sizing, assembly, settings, start-up procedure, and maintenance of AQUALOOP
greywater recycling including a troubleshooting guide.

2. Dimensioning and General Description

AQUALOOP models are sized for daily flow capacities from 300 litres (79 gallons) to 5400 litres (1428
gallons) per day. The capacity is determined by membrane cartridge throughput, blower volume, tank size,
and amount of growth media.

The AQUALOOP membrane station can be equipped with up to 6 membrane cartridges. In the standard
greywater application, 300 litres (79 gallons) per day is filtered using a single membrane cartridge. One fully
equipped membrane station (using 6 membrane cartridges) generates a daily flow of 1800 litres (476
gallons) per day.

As with the number of membrane cartridges, the bioreactor (treatment tank) size, aeration volume
supplied by the blower, pre-filter size, and amount of growth media required depends on the daily volume
of greywater to be recycled. A minimum treatment rate table is provided below for all NSF 350 (C) listed
models.

AQUALOOP System GW
Daily treatment quantity (L/day) * 300 600 900 1200 1500 1800 3600 5400
Daily Treatment Quantity (GPD)* 79 159 238 317 397 476 952 1428
Bioreactor net volume Vgg yse (L) ** 150 300- 450° 6oo- 750 390~ 1800- 2700~

' 300 600 900 1200 1500 1800 3600 5400
Al-MS:  Membrane station (pcs.) 1 1 1 1 1 1 2 3
Al-MEM: Membrane cartridge (pcs.) 1 2 3 4 5 6 12 18
PR-M:  Pre-filter (DN) 100 100 100 150 150 150 150 150
AL-FK:  Growth bodies (L) 30 60 90 120 150 180 360 540
AL-BL: Blower AL- AL- AL- AL-BL120| AL-BL200o AL-BL200| 2 x AL- 3XxAL-

BL1oo BLioo BLi2o BL20oo BL2oo

VIP130-6: Sludge pump 1 1 1 1 1 1 1 1

* minimum average daily greywater yield and demand
** VBR,use = VBR,max - VBR,min

Tab.: System specifications for the certified AQUALOOP GW systems




Depending on the cleaning interval a single membrane cartridge can produce up to goo L/day (238 GPD). A
fully equipped station can therefore produce up to 5,400 L/day (1428 GPD) with associated tank, aeration,
and growth media dimensioning. Such dimensioned systems are equipped with automatic cleaning. These
systems, dimensioned for a higher daily throughput, are described in the Annex.

AQUALOOP System GW 21600 ‘ 32400 97200
Numbers of equivalent 5400 systems 1 2 4 6 12 18
Daily treatment quantity (L/day) * 5400 10800 | 21600 | 32400 64800 | 97200
Daily Treatment Quantity (GPD) 1428 2857 5714 8568 17136 25704

. o 2700- 5400- 10800- 16200- 32400- 48600~
Bioreactor net volume Vag,use (L) 5400 10800 21600 32400 64800 97200
Al-MS:  Membrane station (pcs.) 1 2 4 6 12 18
Al-MEM: Membrane cartridge (pcs.) 6 12 24 36 72 108
PR-M:  Pre-filter (DN) 150 150 200 200 300 300
AL-FK:  Growth bodies (L) 540 1080 2160 3240 6480 9720
AL-BL: Blower (for membranes) AL-BL200 | AL-BL4o00 AL-BL80oo | AL-BLi20gd AL-BL240q AL-BL360(d
AL-BL: Blower (for diffusors) AL-BL200 | AL-BL4oo| AL-BL80oo | AL-BL120g AL-BL240d AL-BL360d
VIP130-6: Sludge pump 1 2 4 6 12 18

* minimum average daily greywater yield and demand
** VBR,use = VBR,max - VBR,min

Tab.: AQUALOOP greywater complete systems specifications for based on upscaling of 5400 l/days




2.1 Functional Description

1l ;

Fig.: Example installation layout of AQUALOOP Greywater Recycling System

The greywater (1) from the bathroom (bath tub, shower, basins) and washing machine outlets is first
filtered by the pre-filter (2) and then enters the bioreactor (3). In case the bioreactor is full of water, the
greywater overflows into the sewer (11) via the filter overflow. If the water level has reached its maximum
capacity, the water overflows through the integrated skimmer on the pre-filter to remove the floating
debris (foam, grease, oil) from the surface of the water. The sludge pump (4) is used for regular sludge
removal of the system. The sludge pump outlet is routed into the sewer via the overflow.

In the bioreactor, the greywater is treated biologically (aeration + growth bodies). The aeration is provided
by the blower (5) and regulated by the AQUALOOP controller (6). The aeration pipe is connected on the
bottom side with the membrane station (7). The aeration has two functions: Aeration for the biological
water treatment and for the cleaning of the membrane fibres through an air scour.

After biological treatment, the membrane station controller operates the ultra-filtration process where
clean water is pumped to the holding tank (8). Filtration transfer alternates between suction and backwash
to further keep the membranes clean.

The minimum level of the bioreactor is controlled by a level sensor. The filtration process is interrupted, if
the minimum level in the bioreactor is reached or if the maximum level in the holding tank is reached. The
bioreactor is ventilated by the vented greywater inlet pipe (1) or by a separate vent pipe.




2.2 Influent quality

The AQUALOOP System Greywater Recycling is designed for greywater treatment.

Greywater as certified for this listing is combined bath, laundry, and bathroom sink water. Toilet,
dishwasher, and kitchen effluent are excluded from this listing due to high contaminant load in the form of
BOD and TSS and must not be connected to the AQUALOOP system. See influent requirement limits
below.

Permitted use of the following detergents and cleaning products:

All usual personal cleaning products (soap, shampoo, shaving cream, toothpaste etc.) have to be
biodegradable.

Detergents for washing machines should have low phosphate, low salts and be biodegradable.
Refer to manufacturers for more information.

All household cleaning agents should be used in accordance with the manufacturer’s safe home use
directions.

Attention:

Water quality should be monitored to assure the following substances are not introduced
to the system. Function of the membranes and the system in general may be hampered
if excessive quantities enter the system and equipment damage can occur.

Water inlet qualities and substances which are not allowed:
Water from toilets and kitchens must not be fed to the system.
Fats, oils, and greases

Chemicals such as paints, thinners, and cleaning chemicals may interfere with operation and msut
be avoided.

Hair dyes can cause discoloration of the filtered water and must be avoided.

Note:
Influent greywater quality shall not exceed NSF/ANSI 350 test levels (systems treating bathing and laundry
source waters combined). The parameters of the greywater delivered to the system must be as follows:

Parameter Maximum Values / Ranges
COD (mg/L) < 400
BODs5 (mg/L) <180
TSS (mg/L) <160
Turbidity (NTU) <100
Temperature 25-35°C
E. coli (cfu/r00 mL) <103
pH (SU) 6.5-8.0
total phosphorous — P (mL) <3.0
total Kjeldahl nitrogen — N (mL) <5.0
TOC (mg/L) <100
Total Coliforms (cfu/a00 mL) <104
Water Hardness (°dH)) <7.3

Tab.: Requirement of influent water quality




2.3 Effluent quality approval

During the certification process the INTEWA AQUALOOP System Greywater Recycling produces an
effluent that successfully met the performance requirements established by NSF/ANSI Standard 350 Class
C for a multi-family or commercial location:

Measure NSF/ANSI 350 Class C
Class C AQUALOORP test result NSF approval
requirement Certificate No.: C0241944 - 01
Measure Test Single Result Single
Average Sample Maximum | Average Sample Maximum
CBOD; (mg/L) 10 25 6 17
TSS (mg/L) 10 30 2 8
turbidity (NTU) 2 5 0.5* 4.0
E. coli > (MPN/100 2.2? 200 2.0° 13.0
mL)
pH (SU) 6.0—9.0 NA3 6.7-8.0 NA1
color MR? NA3 MR*# NA1
odor Non offensive NA3 Non offensive NA1
oily film and foam Non-detectable | Non-detectable Non-detectable | Non-detectable

1 median, 2 geometric mean, 3 NA: not applicable, 4 MR: measured and reported only

Tab: Effluent requirement and certification test results for AQUALOOP

Fig.: Tested AQUALOOP model AL-GW300 (with one equipped membrane cartridge)




2.4 Certification NSF/ANSI 350

The systems AL-GW300 to AL-GW5400 (300 - 5400 L/day) (79 - 1428 GPD)
are NSF certified according to NSF/ANSI 350-2014.

For systems larger than 5400 L/day (1428 GPD) (or systems which are built
with local tanks), INTEWA is entitled to issue an NSF Declaration of
Conformity which entitles the user to carry the NSF certificate with no local
field test required. For this purpose, INTEWA performs a plant-specific
verification of compliance with the specifications of the INTEWA NSF
report. See the confirmation of the official NSF listing. In case of working
with INTEWA indoor tanks, those larger systems are to be designed by using
multiple AL-GW600 to AL-GW5400 systems. In case of using local tanks, the
systems are linearly upscaled according to the scale up procedures outlined
in the Annex for parallel membrane stations, aeration volume, growth
media, and pre-filter sizing.

Certified to NSF/ANSI
Standard 350




Tab: Official listing, https://www.intewa.de/en/applications/rain-greywater-harvesting/greywaterrecycling/




2.5 Overview AQUALOOP GW Systems 300 - 5400 L/day

AQUALOOP System GW 0600 H 0900
Daily treatment quantity (L/day) * 300 600 900 1200 1500 1800 3600 5400
Daily Treatment Quantity (GPD)* 79 159 238 317 397 476 952 1428
Bioreactor net volume Vag yse (L) ** 150 300- 450- 6oo- 750 990~ 1800- 2700
' 300 600 900 1200 1500 1800 3600 5400
Al-MS:  Membrane station (pcs.) 1 1 1 1 1 1 2 3
Al-MEM: Membrane cartridge (pcs.) 1 2 3 4 5 6 12 18
PR-M:  Pre-filter (DN) 100 100 100 150 150 150 150 150
AL-FK:  Growth bodies (L) 30 60 90 120 150 180 360 540
AL-BL: Blower AL- AL- AL- AL-BL120| AL-BL200o| AL-BL200| 2 X AL- 3xAL-
BL1oo BL1oo BL120o BL20oo BL2oo
VIP130-6: Sludge pump 1 1 1 1 1 1 1 1

* minimum average daily greywater yield and demand
** VBR,use = VBR,max - VBR, min

Tab.: System specifications for the certified AQUALOOP GW systems

Fig.: AQUALOOP System 300/600 L/day (79/159 GPD) (with one /two equipped membrane cartridge)
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Fig.: AQUALOOP System 1200 L/day (317 GPD)

Fig.: AQUALOOP System 1800 L/day (476 GPD)
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Fig.: AQUALOOP System 3600 L/day (952GPD)

Fig.: AQUALOOP System 5400 L/day (1428 GPD)
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3. General safety instructions

The electrical components must be installed only by a qualified electrician
according to local regulations. In case of failure of an electronic component,
the product must be repaired by a qualified electrician before being
operated again. There is a risk of electric shock and fire!

The outlet circuit used for the device shall be secured and protected with a
circuit breaker (e.g. 16 A in several countries). If unavailable, an FI switch with
maximum operating current of 30 mA shall be connected.

When working inside of the tank or on electrical components always unplug
the power cord and disconnect the circuit breaker first.

Local rules and electrical standards must be considered!

These installation and operating guidelines must be read carefully before
installing the product. The instructions mentioned must be followed strictly.
Modifications to the product are not permitted, otherwise the warranty
becomes void.

Local rules and safety standards must be considered!

The following points must be strictly observed during the installation and operation:

Check the product before installation for any visible defects. If defects are present, then the
product must not be installed. A damaged product can be dangerous.

A floor drain must be provided near the installation site, which can collect inadvertent water
discharge (such as with pump defect, pipe breakage etc.) and prevent water damage inside the
building. The brickwork behind the tank installation position should be protected from water
(such as with water-resistant paint).

Make sure that the existing emergency overflows are connected and adequately sized.

All products must be regularly inspected to maintain proper condition. The minimum inspection
interval is mentioned in the maintenance chapter.

Electrical devices may be hazardous for children. Do not let children near the product.

Do not install the water-handling products in locations where the temperature may drop below 0°C.
Do not install any electrical products in areas of water risk.

The operator is responsible for adherence of the safety and maintenance guidelines.

Access ports of the tank system shall be protected against unauthorized intrusions (e.g. lockable
plant room, a padlock, locking the cover with specialized tools or cover with net weight > 30 kg).

The national and local regulations with regards to the installation and operation of a greywater
treatment system must be complied by the installer as well as the operator.

13




4 Declaration of conformity, electrical standards, approvals

The AQUALOOP electrical equipment corresponds with the basic safety and health requirements of the

EC directives for machines. Any modification of the equipment not coordinated by INTEWA will void the
warranty.

INTEWA GMBH hereby declares that the electrical equipment of AQUALOOP fulfils the requirements of
the following EU directives and conforms to the following safety standards for electrical appliances:

EC directives for machines (89/392/EWG) in accordance with 91/368/EWG
EC Low voltage directives (73/23/EWG)

EG Directives for electromagnetic compatibility (89/336/EWG) in accordance with 93

Applied harmonized EU standards:
EN 60335-1: 1194/A1/A11/A12/A13/A14, EN 60335-2-41: 1996

The conformity of the equipment with the above-mentioned directives is confirmed by the CE symbol.

Approval:

Switching power supply:

14




5. Scope of delivery, transportation, storage

1.  AQUALOOP-MS, membrane station with controller, switching power supply, float switch (2pcs.)
(number depending on necessary daily flow rate)
AQUALOOP-MEM, membrane cartridges (number depending on necessary daily flow rate)
PURAIN filter, pre-filter (system dependent)
AQUALOOP-BL, blower (system dependent)
AQUALOOP-FK, growth bodies (system dependent)
Bioreactor tank (system dependent)
Installation material:
Connection pipe for pre-filter
Cable ducts PG 11 with nut
Clear water hose (length depends on tank size)
Aerator hose, inside and outside (length depends on tank size)
Data plate and service label (not shown)

b
[

N oup W

4 /5
P

RN

P
oy

w o i

Fig.: Scope of delivery and on-site material

AQUALOOP components are delivered in cartons or on pallets. All components can be unloaded manually
(incl. the tanks). All components must be stored in a dry and frost-proof area. The tanks can be stored
outside but must be protected against direct sunlight and heat with a bright, opaque covering.

Attention:

The components may be damaged by inappropriate or rough handling.

Do not throw or drop components.
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6. Technical data and installation details

6.1 Controller

6.1.1Single membrane station controller

The single-station controller is for residential or small applications to control one Membrane Station.

AL-CUNIT-S

Dimensions (H x W/(incl. switching power supply) x D): 201 x198(329) x 220 mm (8 X 7.8 (23) X 4.5 in)

Mains supply central controller (230V-IN):
AC switching power supply input:

AC switching power supply output:

Cable length of mains supply:

Cable length of AC switching power supply:
Power outputs:

- Blower (voltage according mains supply):
- Sludge pump (voltage according mains supply):

Low voltage outputs:

- Filtration pump:

- Backwash pump:

- Blower (Air):
Signal inputs:

- Bioreactor MIN (BR min):

- Clear water tank MAX (CL max):

- Clear water tank MIN (CL min):
Potential-free signal output:

- Clear water tank MIN (CL min OUT):
Signal inputs:

- Pressure sensor, membrane hub (ADr):

- Pressure sensor, blower (ADg):

- Programmer connection:
Protection type:
Material unit case:
Float switch:

Function:

Cable length x Diameter, Material:

Protection type:

Material:
Remote control:
BacNet:

16

110 - 230 VAC/50-60 Hz

110 - 230 V AC/ 50-60 Hz (24 VDC, 4.0 A)
24V DC, 4.0A

3X1.0mMm2x1.5m (3 X 0.0016 in2x 5 ft)
3X0.75MM2X 2.0 M (3 X0.0012 in2x 6.6 ft)

110 - 230 VAC/ 50-60 Hz, max. 4 A
110-230 VAC/50-60 Hz, max. 4 A

24V DC, max. 4 A
24V DC, max. 4 A
24V DC, max. 4 A (alternative)

Float switch, normally open contact
Float switch , normally open contact
Pot, free contact (alternative)

Signal of CL max

4 ...20 MA
4 ... 20 MA
6 pol.,, RM 2.53

IP54
PS, PA

Normally open contact (MIN = closed contact)

15m x @8 mm, 2 X 0.75mm?2 (49 ft x @o.3in,
2Xx0.0012in%), Ho7 RN-F

IP68

PP

no

no




329

3

Fig.: Dimensions of controller with DC switching power supply (Front and top view)
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Fig.: Drilled hole distances of controller housing and DC switching power supply brackets
Note:

Attention must be given that there is space to open the housing lid above and a place for cable routings
below the housing installation space (each at least 190 mm (7.5 in)).
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Electrical connections:

- After mounting, electrical cables can be connected to the
controller. The spring terminal is opened with a small
screwdriver.

1.) Insert screwdriver in the top opening, press up (arrow
direction) and hold.

2.) Insert cable in the opening underneath. Then release
the screwdriver (terminal closes) and remove.

Note:

Fig.: Operation of spring terminal

- IMPORTANT: It must be observed during connection of the
electrical cables that the bottom pump is the filtration pump
(spring terminal: suction pump) and the top pump is the backwash
pump (spring terminal: backflush pump).

Finally, insert the cable bridge plug and firmly press until it is fully
inserted.

.

R il

Fig.: ble bridge
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6.1.2. Multiple Membrane Station Controller with Remote Monitoring and Control

The multi-station controller is for commercial scale applications where multiple AQUALOOP stations are
required. The base unit accommodates up the three AQUALOOP stations and controls all system functions
and monitoring. Expansion units each add control up to three additions stations. The local interface is touch
screen. The panel connects with building management systems via MODBUS or BacNet connectivity.
Through the https://connect.intewa.com link, full remote programming, control, monitoring and history is
possible, depending on level of access.

AL-CUNIT-M-230/480V AL-CUNIT-M2 208/480V

Dimensions (H x W x D): 600 x 600 X 210 mm 23.6x23.6x8.5"
Mains supply central controller: 230/ 400V AC/ 50 Hz 208/ 480V AC/60Hz
Power outputs:

- Blowers: 230V AC/50Hz 208/ 480V AC/60Hz

- Sludge pumps: 230 VAC/ 5o Hz 208/ 480 V AC/ 60 Hz

- Ball valves (3 ways): 230 VAC/50Hz 208/ 480V AC/60Hz

- Solenoid valves (2 ways): 230 VAC/50Hz 208/ 480V AC/60Hz
Low voltage outputs (24V DC):

- Filtration pumps: 24V DC 24V DC

- Backwash pumps: 24V DC 24V DC

- Warning light (red) 24V DC 24V DC

- Alarm beeper 24V DC 24V DC
Low voltage outputs (12V DC):

- Controller/ Display 12V DC 12V DC
Signal inputs:

- Level pressure sensor, bioreactor: 4 ... 20 mA 4 ...20 MA

- Level pressure sensor, clear water 4 ...20 mA 4...20 MA

tank: 1lL/Imporg...20mA 1l/Imporg...20mA

- Water meter
Bus connection (to Exp. controller): ouT ouT
Interface: Rl4g Rl45
Display size: 10", resistive 10", resistive
Protection type: IP 41 IP 41
Material unit case: Sheet steel Sheet steel
Remote control interface: Rl4s Rl4s5
Interface Protocol: Bacnet, Modbus, Encrypted Bacnet, Modbus, Encrypted

HTTPS HTTPS

Remote Monitoring and Control Encrypted HTTPS connection /| Encrypted HTTPS connection
Protocol: VPN / VPN
Certification: CE UL 508A (UL Panel Label)

Note: Detailed electrical connections, programming, and set up are described in sections 7.1.2 through 7.2.2.5.
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Fig.: Dimensions of controller (Front and top view) and drilled hole distances of housing

Note:
Attention must be given that there is a needed installation space (to open the housing lid and a place for

cable routings) for at least 300 mm all around.
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6.1.3.

Dimensions (Hx W x D):

Mains supply from central controller:

Power outputs :
Sludge pump:

Low voltage outputs:
Filtration pump:
Backwash pump:
Bus connection:
Protection type:
Material unit case:
Remote control:

Certification:
400 (15,7")
362 (14,6")
) S
© N—
< S
e
©
o
_ &l

Expansion Membrane Station Controller

AL-CUNIT-EXP CE
500 X 400 X 210 mm
230V AC/50-60 Hz

230V AC/50-60 Hz

24V DC

24V DC

INJOUT

IP 421

PS

Via AL-CUNIT-Multiple US
UL 508A (UL Panel Label)

AL-CUNIT-EXP UL
19.7X15.8 x 8.3"
208/480V AC /60 Hz

208/480V AC /60 Hz

24V DC

24V DC

INJOUT

IP 41

PS

Via AL-CUNIT-Multiple US
UL 508A (UL Panel Label)

Fig.: Dimensions of controller (Front and top view) and drilled hole distances of housing

Note:

Attention must be given that there is a needed installation space (to open the housing lid and a place for
cable routings) for at least 300 mm (22 in) all around.

21




6.2 Membrane Station

Article:
Dimension (@ x H):

Weight without membranes:
Central blower connection:
Treated water connection:

Power consumption suction / backwash pump:

Max. water level, total:

Max. length / height treated water pipe:
Height of the treated water outlet:
Pump cable:

Pump protection type:
Material:

Total weight (total/gross):

Fig. Dimensions of membrane station
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AL-MS

max. @ 504 x 833 mm (20 x 32.8 ") (with max. 6
membrane cartridges)

3.5 kg (7.8 Ibs)

Barbed End, @ 25 mm (1")

%" AG

30-60 W (dependent on number of membranes)
2m (6.6 ft)

1om/2m (32 ft/6.6 ft)

HCL, outlet > HSewer

2X0.75mm?2x @ 6mm, 3 m

(2 x0.0012 inch2x @ 0.3", 9.8 ft)

IP68

PVC (fittings), ABS (pump-body), PE (pump),
ceramic (pump axle) SS304 (backwash tank)
11.0 kg /12.5 kg (24.3 Ibs / 27.6 Ibs)




All connection points are sealed with O-rings or flat seals.

GS2

: 1% O-ring
: 1" flat seal

: 1V flat seal
: 1" O-ring

Fig.: Connections of the membrane station
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6.3 Membrane cartridge

Article: AL-MEM

Membrane cartridge (& x H): @164 mm x 410 mm (06.5x16.2 ")

Membrane with elbow-connections: @ 164 mm x 486 mm (6.5 x19.2 ")

Weight: 1.6 kg (3.5 Ibs)

Membrane filter surface area: 6 m?

Membrane fibre material / type: PE / hollow fibre membrane

Fibre diameter [ quantity / length: 0.41 MM —0.44 mm [1600-2000 [ 740 MM = 15 mMm
Average pore size: 0.02 um

Anti-fouling: yes

Pre-wetting: yes

Filtration range: 30- 600 L/h (8 —158.5 GPH)

Operating temperature range: 0-55°C(32—-131°F)

Max. trans-membrane pressure: 0.7 bar (10.2 psi)

Max. backwash pressure: 2.5 bar (36,3 psi)

Max. free chlorine at 25°C or substitute: 5000 ppm at 9.5 pH during chemical treatment
Max. chemical residual (free chlorine): 1.0 Mio ppmh (hours accumulated)

Material: PP (central permeate pipe, housing, cap, bottom), U-

PVC (nut), ABS (potting housing), NBR (O-ring),
Polyol (potting resin)

Connection aeration / filtration: 1N AG /1Y AG (1 %" OD /174" OD)
O-ring seal: @26 mmx3.5mm (D1.1x0.14")
Patented: yes
Service life: up to 10 years
Disinfection rate: >LOG 4-7
Disinfection test certificate: Accredited laboratory HUS Salzburg
Testing standard: ONORM EN ISO 9308-1
| ol
11/4" L=

\ Filtration connection

L10
378
LB8

==

|

|
T
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T | -
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T
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|

|

[ Aeration connection

D6k ’/

Fig.: Dimensions of membrane cartridge
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Note:

The membrane cartridge has a blower connection (aeration)
and a filtrate connection. The membrane cartridge is always
operated in a vertical position, whereby the blower
connection is situated at the bottom. (The air should rise
upwards in the cartridge through the fibre bundles.)

The lower side of membrane used with the blower
connection can be distinguished by the larger holes.

The membrane connections are equipped with an O-ring nut
into which an O-ring is inserted.

The top side of membrane with the permeate connection is
distinguished by 18 slotted holes and the external
interlocking ring. The blue cover of the cartridge is fixed with
this.

Attention:

Please check that the interlocking ring is in the LOCK
position when you mount the membrane in the bioreactor!
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Fig.: Lower side of membrane (aeration)

Fig.: Upper side of membrane (permeate)
with interlocking ring (OPEN / LOCK)




6.4 Pre-filter

Article: PR1oo-M

Dimensions (L x B x H): 605 mm x 180 mm x 289 mm (23.8 x7x11.4 ")
Weight: 1,95 kg (4.3 Ibs)

Greywater inlet: DNz1oo/ @ 1120 mm (SDR 35, 4 * bush)
Wastewater outlet: DNzoo/ @ 110 mm (SDR 35, 4 " bush)
Max. flow rate*: 5.11/s (81 GPM)

Max. filtration capacity: 1.21/s (19 GPM)

Mesh screen size: 0.8 mm (800 Microns)

Skimmer: integrated

Non-return valve: DNzoo, integrated

Height difference, inlet-outlet: somm (2")

Material filter body: PP

Material filter mesh: stainless steel

Material non-return valve: stainless steel

*Flowrate at 1.5 % slope according to DIN 1986
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Article:

Dimensions: (L x B x H):

Weight:
Greywater inlet:
Wastewater outlet:

Max. flow rate*:

Max. filtration capacity:

Mesh screen size:
Skimmer:

Height difference, inlet-outlet

Material filter body:
Material filter mesh:

PR150-M

1159 mm X 243 mm X 458 mm (45.6 x 9.6 x 18 )
7.4 kg (16.3 |bs)

DNa5o/ @ 160 mm (SDR35 6", bush)
DN15o/ @ 160 mm (SDR35.6 *, spigot end)
15.7 /s (249 GPM)

5.4 /s (86 GPM)

0.8 mm (800 Microns)

integrated

149 mm (5.9 ")

PP

stainless steel

*Flowrate at 1.5 % slope according to DIN 1986

27




Article:
Dimensions: (L x B x H):

Weight:

Greywater inlet:

Wastewater outlet:

Max. flow rate*:

Max. filtration capacity:

Mesh screen size:

Skimmer:

Height difference, inlet-outlet
Material filter body:

Material filter mesh:

PR200-M

1495 mm x 266 mm x 660 mm
(59x11.8x26™")

26 kg (58 Ibs)
DN20oo/ @ 200 mm
DN20oo/ @ 200 mm
29.11/s (462 GPM)
111/s (275 GPM)

0.8 mm (800 Microns)
Not integrated
17omm (6.7 ")

PP

stainless steel

*Flowrate at 1.5 % slope according to DIN 1986

Article:
Dimensions: (L x B x H):

Weight:

Greywater inlet:

Wastewater outlet:

Max. flow rate*:

Max. filtration capacity:

Mesh screen size:

Skimmer:

Height difference, inlet-outlet
Material filter body:

Material filter mesh:

PR300-M

1786 mm x 385 mm x 866 mm
(70.5x15.2X34 ")

48 kg (106 Ibs)
DN30o0o/ @315 mm
DN3oo/ @ 315 mm
97.0 /s (1538 GPM)
14.8 l/s (235 GPM)

0.8 mm (800 Microns)
Not integrated

271 mm (20.7 ")

PP

stainless steel

*Flowrate at 1.5 % slope according to DIN 1986

PR200-M-SDR 35

1495 mm x 266 mm x 660 mm
(59x11.8x26")

26 kg (58 Ibs)

8", bush

8", spigot end

29.11/s (462 GPM)
111/s (275 GPM)

0.8 mm (800 Microns)
Not integrated
17omm (6.7 ")

PP

stainless steel

PR300-M-SDR 35
1786 mm x 385 mm x 866 mm
(70.5x15.2X34 ")

48 kg (106 Ibs)

12", bush

12", spigot end

97.0 /s (1538 GPM)
14.8 l/s (235 GPM)

0.8 mm (800 Microns)
Not integrated

271 mm (20.7 ")

PP

stainless steel
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6.5 Blower

Article: AL-BL30* AL-BL60* AL-BL1oo AL-BL120 AL-BL200
Blower size: 30L 6oL 100 L 120L 200 L
8 Gallons 16 Gallons 26 Gallons 32 Gallons 52 Gallons
Length: 207 mm 305 Mm 408 mm 408 mm 418 mm
(8.2" (22" a6") a6") (26.5")
Width: 182 mm 214 mm 210 mm 210 mm 212 mm
(7.2") (8.4") (83" (83" (8.4")
Height: 205 Mm 188 mm 232 mm 232 mm 268 mm
(8.1 (7-4") (9:2" (9:2" (10.6")
Power supply: 230 V AC/50-60Hz, 1 phase
Pressure, working | 0.11 bar 0.15 bar 0.18 bar 0.2 bar 0.3 bar
range up to: (1.6 psi) (2,2 psi) (2.6 psi) (2.9 psi) (4.4 psi)
Aeration flow: 17-35 L/min 20-85L/min | 5o—128 L/min | 75—145L/min 110—280 L/min
(0.6-1.2 CFM) | (0,7-3 CFM) (1.8-4.5 CFM) | (2.7-5.2CFM) | (3.9-9.9 CFM)
Power 29 W 65 W 100 W 130 W 215 W
consumption:
Hose connection: | @18 mm @18 mm @26 mm @26 mm @26 mm
(0.7 (0.7 (2.02") (2.02") (2.02")
Protection class: IP54 P54 P54 P54 P54
Weight incl. wall 2.9 kg 5.0kg 9.4 kg 9.4 kg 12.5kg
bracket: (6.4 Ibs) (12 Ibs) (20.7 Ibs) (20.7 Ibs) (27.6 Ibs)

*not usable for NSF applications

The blowers AL-30 up to AL-BL20o0 are designed for wall mounting. The mounting material is supplied

with the blower.
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The blowers AL-400 up to AL-BL3600 are designed for floor application. The mounting material is
supplied with the blower.

Article: AL-BL4oo-CE AL-BL800-CE| AL-BL-1200-CE | AL-BL-2400-CE| AL-BL 3600-CE
Blower size: 400 L 8oo L 1200 L 2400L 3600 L
Length: 345 mm 382 mm 630 mm 630 mm
Width: 283 mm 350 mm 325 mMm 325 mMm
Height: 309 mm 372 mm 473 mm 473 mm
Power supply: 230 V AC/50-60 Hz 1 phase 400 V AC/50-60Hz, 3 phase
Pressure, working | 0.3 bar 0.35 bar 0.28 bar 0.4 bar
range up to:
Aeration flow: 220-1000 |/min 800-3300 2000- 5200 2000- 5200
|/min [/min |/min
Power 750 W 2200 W 4000 W 5500 W
consumption:
Hose connection: | @ 42 mm Be2zmm(2.7") | @60omm (2.4 | B60om (2.4
") ")m
Protection class: P55 P55 IP55 P55
Loudness
Weight 21 kg 33.5 kg 49.3 kg 56.5 kg
Article: AL-BL4o00- AL-BL8oo- AL-BL-1200- AL-BL-2400- AL-BL 3600-
208V 208V 208V 4,80V 80V
Blower size: 104 gal 208 gal 316 gal 634 gal 952 gal
Length: 13.6" 5" 24.8" 24.8"
Width: 11.2" 13.8" 12.8" 12.8"
Height: 12.2" 14.7" 18.7" 18.7"
Power supply: 208 V AC/ 60 Hz, 3 phase 480V AC/60Hz, 3 phase
Pressure, working | 4.4 psi 5.1 psi 4 psi 5.8 psi
range up to:
Aeration flow: 7.8-35.3CFM 28.3-116.5 70.6 —183.6 70.6 —183.6
CFM CFM CFM
Power 750 W 2200 W 4000 W 5500 W
consumption:
Hose connection: | @1.7" i7" D2.4" D2.4"
Protection class: | IP5g P55 P55 P55
Loudness
Weight 46.3Ibs 73.9 Ibs 108.7 lbs 1245.6 |bs

30




6.6 Growth bodies

Article:

Diameter:

Length:

Geometric surface:
Density range:
Material:

Colour:

Package volume:

AL-FK30
36 mm (2.4 ")

3omm(1.2")
320 m?/m3

0.95 - 1.10 g/cm3
HD-PE, recycled
black

3oL (8gal)
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6.7 Level Sensor (Float Switch, Level Pressure Sensor

Article:
Switching angle:
Signal:

Cable:

Material:

Use with:

Article:

Measurement range:

Signal:
Cable:
Material:
Use with:

ALMS-SCHW3m

+/- 50°

250V 16A

@6émm (0.24 "), 3 m (9.8 ft) length
PVC

AL-CUNIT-S

LEVEL-S250

0t0 0.6 bar (o to +8.7 psi)

4 - 20 MA,

@6mm (0.24 "), 3 m (9.8 ft) length
stainless steel, PP, NBR
AL-CUNIT-M CE, AL-CUNIT UL

6.8 Pressure sensor, aeration

Article:
Measurement range:
Signal:

Cable:

Material:

AL-BPS

0 to +0.6 bar (o to +8.7 psi)

4-20 MA,

@smm (0.2 "), 3m (9.8 ft) length
stainless steel, PP, NBR, PVC
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6.9 Sludge pump

H [m] 12, Hm]
6 | ‘ 10
AL- VIP 130/6 8 —
DRENOX 250/10
4 6 \\
2 ) N
\ ,  160/8 \ Q [Urmin]
0 | 1 0 . - : . )
0 100 200 300
0 60 120 Q [I/min]
0 3.6 7.2 Q [m3/h]
Article: VIP130/6 DRENOX 160/8
Operating voltage: 230 V AC/ 50 Hz, 4A 230V AC/ 50 Hz, 2.2A
Dimension: @165 x 290 mm (0.7 X 11.4 %) @177 x300 mm (0.7 x11.8 ")

Max. pressure:
Max. flow rate:
Pipe connection:
Cable length:
Weight:

Installation note:

6 m (19.7 ft)

120 L/min (32 GPM)

1%", hose bush @ 25mm (9.8 ")
10 m (32.8 ft)

4 kg (8.8 Ibs)

Connection of sludge pumps to the AQUALOOP controller:
- Cut the plug off the end of the cable
- Strip the protective sheath back from the cut end by 6 cm (2.4 ")
- Strip the green/yellow, blue and brown cables back from their ends by 2 cm (0.8 ")
- Install cables as per the instructions in section 6.1
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7. Electrical function and operation of the control units

7-1 Electronic connections

7.1.1 Single membrane station controller

Fig.: Electrical connections of control board and assigned cable routings
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Item | Connection | Description Connecting contact/Function
1 ADr Pump Analogue pressure sensor for filtrationand | Sig = green
backwash pump monitoring GND = gray
Ub+ = brown
2 ADg Air Analogue pressure sensor for blower Sig = black (Pin 2)
monitoring (2-wire) Ub+ = brown (Pin1
3 Float Sw Floating switch in bioreactor for minimum Pot. free contact, normally open contact,
BR min water level no polarity
4 Float Sw Floating switch in clear water tank for Pot. free contact, normally open contact,
CL max maximum water level no polarity
5 Float Sw Floating switch in bioreactor for maximum Pot. free contact, normally open contact,
CL_min water level no polarity
6 Float Sw No function-- --
CL_min out
7 Pump 24 V DC pump for filtration process (lower GND = blue
Suction pump!) + =brown
8 Pump 24 V DC pump for backwash process (upper | GND = blue
Backflush pump!) + =brown
9 Air Only for use with a 24 V DC blower Blower: Solenoid valve:
(alternative to 230V blower) or 24 V DC GND = blue GND = pin1
solenoid valve (back wash nozzle for pre- + =brown +=pin2
filter)
10 230V- Air Blower PE = Green/yellow
Max. switching voltage = 400V AC N =blue
Rated voltage = 250 V AC L =brown
Rated current = 12A
11 | 230V-Sludge | Sludge pump PE = Green/yellow
Max. switching voltage = 400V AC N =blue
Rated voltage = 250 V AC L =brown
Rated current = 12A
12 | 230V-IN Mains for switching voltage PE = Green/yellow
110- 230 V AC/ 50-60 Hz N =blue
L =brown
13 24V DC Switching power supply: Stereo jack
IN: 2120- 230 V AC/ 50-60 Hz @s5.cmm, Centre positive
OUT: 24 V DC, 4A
14 | Cable bridge For activation of rechargeable battery and 4-pin plug,
switching power supply reverse-polarity protected
(install cable bridge during start-up
installation, s. section 6.1)
15 9V 9 V battery, 200 mA, NIMH Pay attention to polarity while changing
rechargeable | Attention: Only a rechargeable battery can
battery be used when changing the internal battery!
16 6-pin 6-pin programmed connection Pay attention to polarity
(for update programming)
17 DIL DIL switch 1=ON : Alarm* with battery operation ON

Factory setting1=ON
Factory setting 2 = OFF

1=0OFF : Alarm with battery operation OFF
2=0N /Off: without function

* A short beep sounds at an interval of 5
seconds indicating the battery is being used!!

Tab.: Connection description of control board
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7-1.2 Multiple station controller with remote control

Aejdsig

BAINI [

~A 00F

NV

Fig.: Overview of the Multiple membrane station controller (power supply 400V~
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Fig.: Control cabinet of multiple membrane station controller
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Part | Terminal | Connection | Description Connecting contact/
block Function
1 L1 Brown
2 L2 Main power supply, 230 — 400 V Black
3 L3 p PPlY; 230 — 4 Grey
4 N Blue
5 P , Black/PE
3 N Power supply Expansion 1-2, 230 V Blue/ L1
7 P . Black/PE
P N Power supply Expansion 3-4, 230V Blue/ L1
9 P . Black/PE
P ly E - \Y
0 N ower supply Expansion 5-6, 230 Blue/ L1
11 P Red
X1 12 EIN Ball valve (3 way), chemical cleaning, 230V | Green
13 N Black
P Red
14 Ball valve (3 way), Bioreactor Diversion <
5 EIN Valve to sewer, 230V Green
16 N '3 Black
17 EIN ) . Black/ AUF
18 N Valve prefilter cleaning, 230 V Blue/ PE
19 EIN ) . Black/ AUF
20 N Valve prefilter cleaning, 230 V Blue/ PE
21 S Black/ L1
7 N Blower membrane, 230 V Blue/ PE
23 S Black/ L1
Bl I \Y
24 N ower plate, 230 Blue/ PE
: E Blower membrane EC motor, Com 3 aUt
X2 3 K Out
4 K Blower plate EC motor, Com 4 n
1 +24 Pressure sensor, bioreactor +24
2 E4-20 24V DC 0-10
3 GND 4-20 mA GND
4 +24 Pressure sensor, clear water tank +24
5 E4-20 24V DC 0-10
6 GND 4-20 MA GND
7 IMP Water counter, permeate So
8 GND Impulse GND
X 9 IMP Water counter, process water So
3 10 GND Impulse GND
11 IMP Water counter, after-feed So
12 GND impulse GND
13 DigEin K
” GND EC blower, sum fault, entrance K
15 Ao-10 Blower membrane 0-10
16 GND EC Motor, power GND
17 Ao-10 Blower plate, 0-10
18 GND EC Motor, power GND
1 A L +24
2 GND Warning light, 24 V GND
X4 3 A +24
Al V
4 GND arm beeper, 24 GND
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1 P L1
2 N Sludge pump 1, 230V, 300 W PE
3 P L1
X5 4 N Sludge pump 2, 230V, 300 W PE
5 P L1
6 N Sludge pump 3, 230V, 300 W PE
1 +24 " +24
Filtration pump 1
2 Ao-5 24,V DC pump 0-5
3 GND GND
+ 24 Backwash pump 1 24
3 Ao 24V DC o5
6 GND GND
7 24 Filtration pump 2 24
8 Ao-5 24,V DC 0-5
X | Ten 7S
Backwash pump 2
11 Ao-5 24,V DC pump 0-§
12 GND GND
13 +24 N +24
Filtration pum
14 Ao-5 24,V DC pump 3 0-5
15 GND GND
6
z 124 Backwash pump 3 24
17 Ao 24,V DC ]
18 GND GND
1 D+ Yellow
X7 2 D- BUS connection for expansion module White
3 GND Blue

Tab.: Connection description of the multiple membrane station controller
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41




Part | Terminal | Connection | Description Connecting contact/
block Function
1 L Power supply from main module or Black
2 N expansion module, 230V Blue
3 L Power supply for next expansion module, Black
4 N 230V Blue
X1 5 P L1
6 N Sludge pump 1, 230V PE
7 P L1
8 N Sludge pump 2, 230 V PE
9 P L1
0 N Sludge pump 3, 230 V PE
1 +24 ) . +24
> E420 zllt\r/ag(():n pump 1 ot
3 GND t GND
= 124 Backwash pump 1 124
5 E4-20 24V DC o>
6 GND ‘* GND
7 IMP . . +24
P GND let\r/agcc)n pump 2 os
- 9 IMP 4 GND
10 GND +24
Backwash pump 2
11 IMP 24V DC 0-5
12 GND 4 GND
13 DigEin . . +24
1 GND Filtration pump 3 ot
24V DC
15 Ao-10 GND
6 GND
2 Backwash pump 3 124
17 Ao-10 4V DC 0-5
18 GND ‘* GND
D Yell
= ¥ BUS connection from main module or oW
2 D- expansion module White
N 3 GND P Blue
3 4 D+ Yellow
5 D- BUS connection to next expansion module | White
6 GND Blue

Tab.: Connections of expansion controller
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7.2. Operating mode display, menu settings, and description

7-2.1 Single membrane station controller

Opening mode Display

Operation display:

Number of pump
Local Time cycles A1/A2
Starttime Ta Starttime T2
Filtration Filtration

_> 4_

Status display —> <+— no display in
- Aeration ON/OFF | < | aeration mode
Bioreactor Clear water tank
MIN Water level MAX Water level
- BRmin + (full) - CLmax + (full)
- BRmin - (empty) - CLmax - (empty)

Operation display: Filtration T1 or T2 active

Status display

- Break

- Suction

- Backwash —> 4 Current
Pump cycle A1

Operation display: Suction overflow or sludge pump mode

Status display
-SO=0N
- SLP=ON/OFF
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Menu settings and description

Various menus can be seen by selecting NEXT on the operation display. The user accesses the menu
settings by selecting ENTER. After leaving the menu setting, the display reverts back to the standard
operation display screen.

Generally, inputs or settings are displayed and entered by pressing NEXT and ENTER.

If there is no input within 6 minutes in a menu mode, then the display automatically switches back to the
standard operation mode display.

Each menu setting must be set for the individual system the first time the controller is used. Any
adjustments are permanently stored in the internal memory, and can be overwritten at any time.

RESET function / factory settings:

The device can be reset to factory settings by the simultaneous pressing of both the NEXT and ENTER
buttons (for approx. 5 sec)

Time: 00:00:00 hrs

Number of membranes: MEM =1

Start time T1: T2 =03:00 hrs

Start time T2: T2 =15:00 hrs

Pump cycles: A1/A2=55/0

Blower time: Air ON / Air OFF =5/ 5 (min/min)

Suction overflow: SO=0 week

Sludge pump: SLP/t=14 /30 (days/sec)

N oW N R

Menu1: Number of membranes
(MEM =11t06)

With this setting, the number of installed membranes is confirmed. This is based on the best
setting for suction pump performance in the filtration process.

Note: MEM can always be modified even while filtration/backwash is in progress.

Menu 2: Suction overflow
(no function)

Set to SO=0

Menu 3: Sludge pump
(Sludge pump SLP=o0 to 40 days, t=0 to 60 sec.)
This setting determines the weekly cycle of sludge pumping and the duration of the pumping.

Note: This function is crucial only for MBR applications where solid material content must be
minimised in the bioreactor. This function is not required for other applications. In these other
cases the sludge pump feature is deactivated on the controller.

SLP = o (days)/ t=0 (sec) The sludge pump is not activated with this setting

SLP =1 to 40 (days): The pump frequency is set from 1 to 40 days, 24h periods with this
setting. The sludge pump starts on the specified day, SLP. Aeration runs at the same time.
If the pump runtime is interrupted by BRmin'-/, it restarts with BRmi, *+'. Normal operation
returns if the sludge pump has worked for the entire running period, t.
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Recommendation: The running time (t) of the sludge pump should be selected in such a
way so that the pump extracts every day 3% of the daily inlet quantity.

Example of dimensioning for a greywater unit 18ooL/day (476 GPD):
Vsiudge = 3% Vbruse = 3% x 1800 L = 54 Litres (every day)

H [m]

N
TN

0 60 120 Q[Umin]
[ I I

4

Fig: Curve of the sludge pump

Pressure loss due to height difference between pipe inlet and outlet and length:
H Lost =2.3 M => Qmax=80l/min

Running time of the sludge pump: tsiudge = Vsiudge/ Qmax = 41 Sec, t (every day)

Menu 4: Testmenu
(Test menu for blower, suction pump, backwash pump and sludge pump)

The blower (air), filtration pump (suction), backwash pump (backflush) and sludge pump
(sludge) can be separately controlled and tested via the test menu. The test mode can be
terminated at any time with NEXT/ENTER. The time until automatic stop (max. 6 min) is
shown on the display by a countdown.

A test can be performed anytime, however there must be sufficient water for pump activation
(BRmin ‘+'). If the water level falls below minimum, (BRmin ‘-') then the display shows that a
pump test is not possible.
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Menu 5:

Menu 6:

Status overview
(Status Overview: Status 1 to 4)

The overview mode can be viewed at any time. All other activities, such as aeration mode and
pump frequency, continue in the background. All current settings and operating status can be
viewed in this mode.

Status 1:

Number of membranes: MEM: 1

Aeration settings (230 + 24V) AIR ON/OFF: 5/5min

Aeration [ pre-filter 24 V: 24V-OUTPUT: Air

or

Pre-filter backflush (24 V): Filter: 60 sec/ 5 days

Status 2:

Suction overflow: Overflow: 1 week (no function)
Executionin
_d/_h/_min/_s

Status 3:

Sludge pump (days/sec): SLP: 14 days/ 30 sec
Execution in
_d/_h/_min/_s

Status 4:

Pressure sensor, pumps: P(ADr): -0,23 bar

Pressure sensor, blower: P(ADg) : -0,05 bar

Status 5:

Voltage power supply: Supply :23.3V

Battery voltage: 9V battery: 9.55V -L-

Battery status: Accu is full

Status 6:

Current interruptions (24 V) supply: Supply failures: __

Current interruptions (24 V) pump: during pumping: __

Software version: Firmware: GWA2.21

Setting time

The local time is critical for filtration start times T1 and T2. The clock will operate for approx. 3
hours on battery life in the event of a power failure. Thereafter, the capacity of the battery is
exhausted (display switches off). When the external AC switching power supply comes on
again after a battery run down, the clock must be reset in order to correctly restart the
filtration times T1 and T2 corresponding to local time.

Note: An in-progress filtration cycle is completed independent of the corrected time.

The local time can be adjusted anytime during operation.
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Menu 7/8: Starttime T1/T2

Menu q:

Menu 10:

(Starting time point T1 and T2 for filtration cycle)

Note for selection of start times:

The pump starting times are primarily set according to the times of incoming greywater being
processed in the bioreactor with MBR filtration. It is recommended to have two - three hours for
biological treatment before starting with the filtration process.

Example:

If showers are taken mostly in the morning between 07:00-08:00, then the previous filtration
cycle is recommended to be finished before 07:00. T1 or T2 set to 10:00.

It is important that the filtration cycles, A1/A2, running time (T1 or T2) does not overlap with
next start time (T2 or Ta). If this is the case, then the second time start will not occur as
required. (Example: With T1/T2 12 hours apart we recommend an A1/A2 of 43/43)

not activated

Number of pump cycles A1/A2

The intervals A1 and A2 determine how many pump cycles, A (incl. 15 min filtration time/15 sec
backwash/17 sec break), will occur after start times T2 and T2.

The number of pump cycles is adjustable from A=o to A= 60.

The pump cycles start when the starting time point T1 or T2 is reached.

A1=27 (=7 h) A2=43 (=11 h)
A=2
A A A A A
oooooo E oooooo
T 17:00 T2 07:00
Start Start
10:00 20:00

Fig.: Example illustration of start times and pump cycles

The pump cycle can be interrupted by the float switch "BRmin —" (when the water level for the
membrane falls below the minimum allowed level) and "CLmax +" (when the treated water tank
is full).

Note/Example:

A2 =0, no filtration cycle when T2 is reached

From our example above, T1 starting at 10:00 and T2 starting at 20:00 (after evening water
usage between 17:00-18:00), we have 7 hours available for pump cycles (10:00-17:00).

It is easiest to convert to seconds, 1 hr =3600 sec, so 7 hours is 25200 sec.

A single pump cycle is 932 sec. long (incl. 15 min run time/15 sec backwash/17 sec break).
Ncycles = 25200 sec/932 sec = ca. 27 for A1

For the evening treatment, we have available 11 hours (20:00-07:00) or 39600 sec.
Ncycles = 39600 sec/932 sec = ca. 43 for A2
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Menu 11:

Menu 12:

Menu 13:

Blower times and intervals

The blower run time (Air ON) and blower stop time (Air OFF) can be set within the range up to 15
min. The set blower operation is interrupted only in test mode and cleaning mode. The aeration
always starts with "Air ON" after any adjustments to the time have been made.

Setting example for various aeration types:

Timed aeration: Air ON/Off = 5/ 10 (5 Minutes aeration, 10 Minutes break)
Continuous aeration: Air ON/OFF =15/0

Deactivated aeration Air ON/OFF=0/0

Greywater application: Air ONJOFF =5/

Note:

The necessary aeration time depends on the required oxygen content which depends on the
present BOD. We recommend oxygen content between 3-6 mg/L during the break periods. If
the measured oxygen content is higher, the aeration time can be reduced to reduce power
consumption.

Chemical Cleaning
See under section "Maintenance and replacement instructions"

Aeration 24V [ Pre-filter backflush 24 V
Two setting options for separate 24 V switching output "AIR" (Section 6.1, Tab, Pos.9)

24 OUTPUT = AIR:

The blower setting (blower runtime (Air ON) and blower pause (Air OFF)) is transferred from
Menu 10 when activated.

Note: Only necessary in case of using a low voltage blower!
24 OUTPUT = Filter:

This is used to set the duration of pre-filter backflush (0-120 sec) and interval (0-30 days).

Factory setting: 60 sec/s5 days (60 second backflush every 5 days)
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7.2.2 Multiple membrane station controller and expansion modules

The access to the following menus can take place at the display of the control cabinet, by using a web
browser or optionally by using the INTEWA Connect App.

7.2.2.1 Start screen

Current Process: Filtration
I N -I-Ell] H Runtme 784 19.06.2019 16:34
Date Time (local)
Aqualoop
N —— } Days until next maintenance
Fill level bioreactor 62 % — L 1 15_8 3 Q.J. J

Last maintenance on

23.04.2019 4

Filling level clear water LR

Volume flow rate permeate [UR1] 111 s

Todays daily throuhput 67911/d
@ Throughput 2191/d
Counter (Permeat): 6,79 m®

Chem. Clean. (today): 0

Chem. Clean. (total): 47 |

|
(©) INTEWS GrieH Bioreactor Clear water tank

0
o
=
=
=
5
[[=]

Version 0.98

Overview www.intewa.de English

Fig.: Opening display (main view)

The start screen shows:
Fill level of the bioreactor

Fill level of the clear water tank
Volume flow rate of permeate
Daily throughput

The average daily throughput
Permeate meter

Additionally, the actual process and the belonged runtime is shown as well as the next process.
The language can be selected at the bottom.
The control display can be reached by the button “Setting”.
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7-2.2.2 Control Display

Aqualoop

Expansion Module [
Basis

[ ExpansionModule ] ]
Auto { Auto { Auto Lm_‘ L® J—L‘_.\
25 G2 G1
e 1@ ] -

Sludge pump S0

over mantrane (5 RN O

Vo

ol
| Magnetic valve {V0) m
| Ball valve (V1)

| Ball valve (V2)
| Chemical cleaning Ja E

© e HEight o‘velﬂow
m Bioreactor Clear water tank @ Malmenance\
www.intewa.de English Version 0.98

Fig.: Control display (Example for expansion module

1

A \
S0

The control display gives the ability to change settings. The following parameters are adjustable:
Number of expansion modules (number panel)
Switch the backwash pump and filtration pump to on, off or automatic (pop up menu)
Switch the sludge pump to on, off or automatic (pop up menu)
Switch the blower (membrane or plate) to ON, OFF or AUTO (pop up menu)
Switch the different valves to on, off or automatic (pop up menu)
Switch the ball valve to different positions or automatic (pop up menu)
Activation of the chemical cleaning (pop up menu), which will fade in or out the belonging boxes
The height of the overflow of bioreactor and clear water tank (number panel)
Furthermore, the numbers 1 to 6 at the top navigate to the different expansion modules. Other
possibilities are the buttons “Process flow” for process settings and “"Maintenance” for maintenance.

At the left side of the bottom the button “Back” leads back to the main menu.
“Auto”[ automatically means that the components accesses on a time setting, which can be adjusted

at the clock symbol (hours, days up to a full week).
The gears enable automatic settings as well.
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7.2.2.3 Opening display

Aq LI a I 00 p Expansion Module
BRI BB

Backwash and filter pumps ( E]

Auto Auto ‘ Auto

-
| A
© wrevwecmen

m www.intewa.de English Version 0.98

Fig.: Display for expansion module

In the process settings the operating time can be adjusted. Alternatively, it can be switched completely
into off or on.

Furthermore, the run time of the filtration, backwash and different breaks can be set here.
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7-2.2.4 Process flow

TE H 19.06.2019 16:36
I Aq Ualoop Date Time (local)

Process flow

Operating mode  Auto

Operating hours .
I

Runtime 5 s m Runtime 30 min W Runtime 5 s o Runtme 15s = Runtime 5 5

Flow limit 3 limin

Chemical cleaning System flushing

Runtime 3g =

|
m o

Process flow www.intewa.de English Version 0.98

The display of the different expansion modules is similar to the control display. Every pump can be
switched to ON, OFF, or Auto (automatic).
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7-2.2.5 Maintenance

I N TEI.I.I H Aqualoop

R1 R2 R3 F1 Ed F3
Central control 0 0 0 0,07 0,07 0,08
Expansion modulel 0 0 0 0,07 0,07 0,08
Expansion module2 0 0 0 0,07 0,07 0,08
Expansion module3 0 0 0 0,07 0,07 0,08
Expansion moduled 0 0 0 0,07 0,07 0,08
Expansion modules 0 0 0 0,07 0,07 0,08
Expansion moduleé 0 0 0 0,07 0,07 0,08

www.intewa.de

19.06.2019 16 : 37
Date Time (local)

| Servicetimer

Service Interval (days) 180

Info after (days) 30

Servicetimer Membrane cartridge

Exchange in

177 9 Years Reset

365 Days
v Pump test

Version 0.98

English

The maintenance display shows the run time of all pumps. Additionally, the time to the next maintenance
and change of membrane cartridge is listed here. Experts can reset the timer. Furthermore, a pump test
can be performed to check the status of the pumps.
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8 Installation and connection

General requirements:

dry, frost-proof and ventilated room

contact area under the tank has to be smooth and even

distance between tank and ceiling requires min. 0.9 m (3 feet) for maintenance
purposes

a floor drain must be provided near the installation

The blower and treated water hose should be installed with quick detachable
connections for simple removal of the membrane stations.

23 45 6
7
8
I
10 [

Fig.: Pipe connections and sensors

Connection of the pre-filter, sludge pump:

The ventilated sewer pipes of the shower, bath water, and hand basin must be connected to the inlet (1) of

the pre-filter.

The sludge pump pipe is connected to the overflow. The electrical cable from the sludge pump is connected
to the control unit.

Note:

The sewer pipes must have an air separator vent pipe in compliance with the DIN 1986-1 or local venting

regulations!

To ensure smooth functioning of the overflow, connect the emergency overflow (5) with the sewer or with

a pumping system, which will pump the overflow into sewer drain.
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The sewer overflow must be vented to avoid odour.
If the system is installed below the backwater level*, then the overflow must be routed to a lifting pump
station. The flow has to be larger than the max. possible incoming grey water flow

*Backwater level:

This is the level up to which an overflowing drainage network can be flooded. It usually corresponds to the
local street level. Check with your local building authorities.

Connection of the blower:

The blower pipe is connected to the blower connection on the membrane station (7)

The electrical cable is connected to the control unit

The pressure sensor (3) is mounted in the blower pipe. The sensor cable is connected to the control unit.

Membrane station:

The clear water hose is connected to the backwash tank (5) and filtration cleaning connection ().

Note:

The system is designed for indoor restricted urban water use, to supply water for consumers such as toilet

and urinal flushing and for outdoor irrigation use. Cross connections to the public water supply are strictly
prohibited!

The electrical cables from filtration and backwash pumps are connected to the control unit (Sec. 6.1)

Float switch:
The float switch (8) in the bioreactor indicates the minimum water level (700 mm).

Note: The distance between float switch and counter weight must be 100 mm!

Filtration cleaning connection:

The cleaning connection (6) is connected with the filtration hose from the backwash tank.

The filtration outlet connection is protected against backflow
The clear water outlet is marked with a non-potable sign.

Cross connections to the public water supply are strictly prohibited
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8.1 Data plate and labelling of the controller

The data plate is to be mounted visible on the front of the bioreactor!

AQUALOOP

Model type: AQUALOOP GW300L
Serial No.: AL-System-300L-1.1-0001
Daily treated capacity: ~ 300L/day

Permitted water quality for grey water tregtmert:

+ Water fromshower, bath tub, hand basin and washing machine

+ Al usual detergents and personal cleaning products (soap, shampoo, shaving cream , toothpaste
etc.) can beused.

+ Al housshold cleaning agents are safeto use in accordance with the manufadurers directions
forhomeuse.

Attention:

+ Faeces andkitchen water, fats and chemicls may not be suppliedto the plant.
+ Hair dyescancause discoloration ofthe permeate.

+ Cross connections to the public water supply are strictly prohibited

Fig.: Data plate with general inlet water requirements

/J \\

INTEWR

i Company: INTEWA GmbH

\ Address : Jilicher Str. 336, 52070 Aachen, Germany
4 Tel: 0241-96605-0

Note; Allinformation for the installationand how to run the AQUALOOP grey water system are

descripted in the manual . In the event that a problem occurred please consider the trouble
shooting description inthe manual or contactour support.

<D

— 7

Fig: Example for labelling of the single control unit with the local service company
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9. System start-up

Turn on at least one of the showers, bathtubs or sinks connected to the system. Fill the bioreactor with
mains water up to one meter water level.

9.1 Water-tightness test

Attention:

The water tightness of all screw fixings in the membrane station is particularly important so
that none of the contaminated water is able to impact the treated water. Furthermore, any
raw water which accidently enters through poorly tightened screw fittings may cause clogging
of the fibres.

Procedure:

Before connecting the blower hose to the aeration pipe, it should be connected to the 34" connection on
top of the backwash tank to pressurize the membrane station with air (0.2 bar). (The required adapter (3/4"
ID x 1” OD) can be found in your local hardware store).

The blower is then started in test mode. The membrane station is immersed in the tank water up to the
midlevel of the backwash tank. If no bubbles can be seen in the water then all connections between the
membrane and the backwash tank are water tight and the station can be used.

Note: run the test for minimum 5 minutes! If bubbles are present, refer to Chapter 10: Troubleshooting

9.2 Start-up phase of the bioreactor

The microbiology builds up in the greywater tank within ca. 3 weeks as a result of continuous greywater
supply. Until that time, there may be variations in the biological cleaning performance.

The water can be injected with biology in order to produce satisfactory biological treatment from start
up.
The settings and directions for start-up are found and entered as per the descripton in section 9.3.

In the first 3 weeks of system operation the treated water should not be used and sent to the sewer. After
3 weeks of biological activity the daily treated water can be safely used.
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9.3 Starting the bioreactor

The following are the minimum recommended settings that must be adjusted for individual system use
(Example of an AQUALOOP System Greywater Recycling 1800 L/day with single control unit):

Menu 1: Number of membranes: MEM = 6

Menu 2: Suction overflow: SO= o (weeks)

Menu 3: Sludge pump: SLP/t=3 /30 (days/sec)

Menu 6: local Time: e.g. 14:16:31 hrs

Menu 7: Start time T1: e.g. T1 = 10:00:00 hrs

Menu 8: Start time T2: e.g. T2 = 22:00:00 hrs

Menu 10: Pump cycles: e.qg. A1/A2 = 43/ 43

Menu 11: Blower time: Air ON / Air OFF: e.g. 5/ 5 (min/min)
Menu 13: Filter backwash: 24 V = FILTER: e.g. 60/ 1

Filtration and backwash pumps can be started and tested in the test mode. Please run the filtration pump
(suction) until water flows out from the filtration connection — this may take a few minutes.

Note: If the minimum water level is indicated Brmin — or CLmax +, the testing of the pump will be
interrupted. You can simulate the function by moving the floating switch manually.

The backwash pump can be monitored only indirectly in the system. For this purpose, it is activated in
test mode for one minute. Yuu can hear the backwash pump running.

The system is ready for use after termination of the test mode.

9.4 References: Bioreactor in process
AQUALOOP System Greywater Recycling has been thoroughly tested and will continue to work normally
even during a holiday (vacant) period. This means that a separate holiday setting is not needed. If the
bioreactor runs for a long period (>21 days) without any incoming greywater then this may decrease the

efficiency of biological treatment.

In this case, the start-up phase (where the treated water is sent to sewer for 3 weeks) may need to be
performed again (s. section 9.2).

Note:

An error message will appear after 21 days of stagnancy within the bioreactor.

Note: The filtered water can be extracted for sampling by the membrane cleaning connection (A-CIP).
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10. Troubleshooting for single membrane controller

Error

Cause

Remedy

No display

Cable bridge (s. section 6.1) not
inserted

- No 24 V voltage supply and
battery has discharged

- Display cable is loose or
defective

- Plugin cable bridge

- Check AC switching power
mains supply; recharge battery
via internal charging switch. *

Check display cable or change
display

Battery operating mode
display

Note: After approx. 2 hours the
battery is discharged

Power failure
24 V switching power supply is
not connected

- 24 V switching power supply is
defective

Wait for power to come back on

Connect AC switching power
supply
- Replace AC switching power
supply

Display after power failure

Note: Flashing LCD and audible
signal ON/OFF (1 sec / 1 sec)

Display (for 30 sec) after power
failure of 24 V voltage supply

Check the number of failures in
status mode in a period, within
24 h forinstance. If the number
increases and the reason is not a
general power failure, then the
power supply must be changed.

Display after power failure

Note: Flashing LCD and audible
signal ON/OFF (1 sec. / 1sec.)

Display after power failure
during pump cycle

Check pumps in test menu. If
there is a power failure in test
mode, then check for defect in
respective pump or power

supply.

No water filters in the
filtration cycle

Incorrectly installed float switch
BRmin or Clmax or defective

Defective filtration pump

Check the position and function
of float switch and replace if
necessary

Check filtration pump in test
mode and replace if necessary

Low operating life of
membrane(s)

- Backwash pump does not clean

the membrane regularly

- Leakage clogs the membrane

fibres

- Check backwash pump in test

mode (s. section 9.3) and
replace if necessary

Perform water-tight test (s.
section 9.1) and fix source of
leak if possible
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* Note: If the battery voltage does not reach more than 8.5 Volt (see. Status display) after a charging
period of approx. 14 h, then the battery needs to be replaced.
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Error

Cause

Remedy

Display failure

- Display crashed —i.e. by
voltage surge in power supply
(lightning) or electrostatic
discharge
Note: The program runs
normally in the background.

- Restore the display function by
RESET (adjusted parameters
are lost) or disconnect the cable
bridge (s. section 6.1) on control
board.

Storage time exceeded

Note: Flashing LCD and audible signal
ON/OFF (1 sec. / 1sec.)

- The waterin the bioreactor has
not been filtered for at least 21
days (no filtration process has
been started within this time)

Check the greywater inlet flow

Repeat the start —up phase of the
bioreactor (s. section 9.2)

Power failure

Note: Flashing LCD and audible signal
ON/OFF (1 sec. / 1sec.)

- power failure for more than 2
hours

(Biological treatment could be
affected when the failure
duration is more than 1 day!)

- If power failure is less than 1 day
please confirm with NEXT

If a power failure occurred for more
than 1 day please repeat the start —
up phase of the bioreactor (s.
section 9.2)

Aeration failure

Note: Flashing LCD and audible signal
ON/OFF (1 sec. / 1sec.)

- Working pressure of the blower
is too low

(Biological treatment could be
affected when the failure
duration is more than 1 day!)

- Water level in the bioreactor
too low < 30cm

- Check the blower, replace if
necessary

- If a power failure occurred for more
than 1 day repeat the start —up
phase of the bioreactor (s. section
9.2)

Optional if the pressure
sensor mounted:

Failure backwash pump

Note: Flashing LCD and audible signal
ON/OFF (1 sec. / 1sec.)

- For 4 pump cycles, backwash
pressure > 0.1 bar was detected
(normal 0.3-0.5 bar).

- Check the backwash pump in test

menu

- If a pump failure occurred, clean

the pump in case of blockage or
replace the pump.

Informative: Maximum level
of the bioreactor

- Floating switch detected the
maximum level in the
bioreactor (only if the floating
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- Only informative, alarm has to be

confirmed manually




Note: Flashing LCD and audible signal switch on Float Sw CLmin is
ON/OFF (1 sec. / 1sec.
( ) connected)

Note: If there are any questions or further support is necessary please contact your local service provider. The local
service address is stated on the control unit (see section. 8.1).
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10.1 Troubleshooting for multiple membrane controller

Error

Cause

Remedy

Power failure alarm in case
of power interruption for
more than 20 minutes

Note: Flashing warning lamp
and audible signal ON/OFF (1
sec./1sec.)

- Controller failure

- Mains power supply interrupted

Check pumps in test menu. If
there is a power failure in test
mode, then check for defect in
respective pump or power

supply.

Display is frozen or did not
react to touch.

- WLAN connection is lost.

- Controller crashed.

Check if your network plug is
plugged in. Otherwise check
your WLAN router.

Restart the controller by unplug
and plug in the mains plug.

Low operating life of
membrane(s)

- Backwash pump does not clean
the membrane regularly

- Leakage clogs the membrane
fibres

Check backwash pump and
replace if necessary

Perform water-tight test (s.
section 9.1) and fix source of
leak if possible

Pump is not running

- Pumpis defect.

- Control is set incorrectly.

Check the run time of the pump.
Contact the producer to replace the
pump.

Check the runtime settings. A
reliable sign for wrong setting is
that several pumps are not running.

Display off/ Display is black

- Power supply interrupted
- Display defect
- Standby modus

Touch the display to get out of the
standby. When it stays dark, open
the control cabinet and check if
lights are up. If lights up, contact
the producer, if not, power supply
is interrupted.

Aeration is not running

- Bloweris defect.
- Control is set incorrectly.
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necessary.
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Error

Cause

Remedy

Too frequent chemical
cleaning, flow remains low

- Chlorine tank is empty.

Backwash pump is defective.

- Membrane s irreversibly
blocked.

- CIP valve is defective.

Check the amount of available
Chlorine.

Check the functionality of the
backwash pump in test mode.
Check the runtime of the
membrane (max. 10 years).
Replace it by a new one or clean it
by hand.

Check the function of valve Vo.

Informative: Maximum level
of the bioreactor

Note: Flashing external warning lamp
and audible signal ON/OFF (1 sec. / 1sec.)

- Level sensor detected the
maximum level in the
bioreactor

Only informative, alarm has to be
confirmed manually (NSF
requirement)

Process sticks in filtration,
break or backwash.

- Wrong settings in process flow.

Check the settings in process flow.
Check the units of the different
times.

No process is running/
Current process: none

- Check the process flow

Switch the process control to off
and on again. If you want to use
automatic process control, check
the operation hours in the
belonged settings.

Alarm on pumps

- Pumps are blocked at suction
side or on the pressure side.

- Not enough water available.

- Valves are closed because of
incorrect settings.

Check the position of the pumps
und check both sides.

Check if enough water is available.

Check the alignments of the
valves.

Prefilter blocked

- Too much fouling on the
lattice.

- Valve of the prefilter is defect.

Clean the lattice by hand.

Check the function of the prefilter
valve.

Clear water tank remains
empty though filtration

- Continuous use of clear water.

- Ball valve has wrong settings.

If necessary, set longer filtration
times.

Check the alignment of ball valve.

Filling level is detected
incorrectly

- Wrong settings at height
overflow

Make sure you have entered the
correct overflow heights

Not expansion modules
available

- Theincorrect amount of
expansion modules are set

Water gets dirty

- Sludge pump is defect

Check the sludge pump in test
mode and by hand.

Note: If there are any questions or further support is necessary please contact your local service provider. The local
service address is stated on the control unit (see section. 8.1).
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11. Maintenance and replacement instructions

The following described maintenance schedule can be performed by authorized service staffs or by the
operator.

The instructions below must be followed strictly!

Before working inside of the tank or on electrical equipment disconnect the power.

Avoid direct skin contact with the greywater when cleaning the pre-filter and the
membrane(s). Please use rubber gloves!
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The following table represents an overview of regular maintenance and replacement intervals. Detailed

descriptions are outlined in the corresponding chapters.

Recommendation
Maintenance and/or check interval

Pre-filter Check every 3 months, manually.
Clean as necessary
Filtration /| backwash | Check every 6 months Replace after 3 years (20,000 hrs.
pump running time)
Float switch Check every 6 months

Level pressure sensor

Check every 6 months

Blower Pressure sensor

Check every 6 months

Blower Check every 6 months Filter element:
Replace after 2 years
Blower piston set assembly:
Replace after 5 years (40,000 hrs.
running time)
Membrane Flow test: Quarterly Replace after 10 years
Conduct cleaning if flow is < 0.22
L/min per cartridge for systems
without automatic cleaning to
assure 300 LPD (79 GPD) is
achieved.
Systems with automatic cleaning
ensure flow is < 0.75 L/min to assure
(900 L/day/cartridge) (238
GPD/cartridge) is achieved.
Bioreactor Clean every 36 months or as needed | ---

Clearwater tank

Clean every 12 months or as needed

*A list of spare parts can be found in Chapter 12.

Tab: Maintenance overview
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11.1 Pre-filter with back wash

The pre-filter should be checked every 3 months, and cleaned if necessary. The auto-clean interval can
then be extended depending on the build-up of contaminants.

The integrated non-return valve (PR100-M) must be checked twice a year and cleaned of any deposits.

11.2 Filtration and backwash pump

It is recommended that a function test of the pumps is carried out every six months. Each pump is started
in the test menu. (Can be also used to check the flow.)

In the case where one pump should fail, the complete double pump unit should be replaced.

It is suggested that the filtration and backwash pump set be replaced after 20,000 hrs running time.

11.3 Float Switch / Level Sensor

It is recommended that a function test of the float switch is carried out every six months. The float switch
is tested by manually positioning it into the two switch positions (Empty=lower position [Full=upper
position) while the display is checked.

Fig.: lower position ->Display = Brmin - Fig.: upper position -> Brmin +

Testing of the level pressure sensor: The water level display must be compared with the actual water level.
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11.4 Pressure sensor

Pressure sensors (when used) can be checked in the menu overview every 6 months (Menu 5, Status 2).

Pressure sensor, pumps P(ADr):

Pressure sensor, blower P(ADg) (optional):

When the pressure sensor is not connected the pressure displays -1.200 bar.

11.5 Blower

Blower AL-BL30 -AL BL20o0

AQUALOORP blowers are oil-less. Never lubricate them!
All blowers have already been precisely adjusted. Never disassemble them!
(Do not try to loosen the hex-bolts on the endcap)

Replacing the filter element:

It is recommended that the filter element(s) is cleaned or replaced depending running time and the
surrounding air quality. The filter element(s) should be checked every 6 months and should be replaced
every 4 years.

Detailed information can be found in the separate blower instruction manual (MEDO LA Blower (AL-BL30
-AL BL200) which is included with the blowers.

Blower AL-BL4oo -AL BL3600

Replacing the bearing (AL-BL400 -AL BL3600):
It is recommended that the bearing Set Assembly is replaced after 40,000 h working hours. See blower O&M manual.

Detailed information can be found in the separate blower instruction manual (FPZ side channel blower)
which is included with the blowers.
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11.6 Membrane

11.6.1 Mechanical cleaning of the membrane

Sludge that has accumulated on the outside of the fibres
(inside the blue cartridge) can be mechanically washed with a
jet of water.

The outer ring is rotated from the LOCK position to the OPEN
position (counter clockwise) to open the cartridge. The grey
underside of the membrane must be held secure.

The outer grey ring can be removed in the OPEN position.
Then the blue external cover is free to be removed from the
top.

Attention:

a.) Do not loosen the large dark grey nuts located at the top to
open the membrane. The reassembling of the cartridge is very
difficult without specialised tools.

b.) After cleaning please check, that the external ring is in the
LOCK position!

The hollow fibres are now exposed and can be carefully
washed with a water jet.

Note:

Damaged or cracked fibers are knotted by the client to pass
the leakage test for quality assurance.
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Fig. : Washing the membrane




11.6.2

Chemical cleaning

Chemical cleaning dissolves biological build-up (fouling) and mineral deposits (calcium) accumulated inside
of the hollow fibres.

Chemical cleaning of the membrane cartridge may be done in two ways:

In-Situ, directly in the bioreactor

Intensiv

e, in a separate cleaning container

The main differences between the two cleaning possibilities are:

In-Situ cleaning

Intensive cleaning

Cleaning time

2 hrs

12 - 24 hrs.

Cleaning result

Depends on the initial state of

(greywater application) | the membrane up to 1.5 L/min

Independent of the initial state of the
membrane up to 2.0 L/min

Required accessories Filtration cleaning connection

and chemical container

Separate cleaning container,
container size depends on the number of
membranes on the membrane station

Depending on the cleaning interval, the incoming water quality, temperature, dirt and other parameters
the average flow can vary. Typical flow curves for standard grey water qualities in dependence of the

cleaning interva

[Limin/MEM]

Is are shown in the curve below:

3.00

2,75

2,50

225

2,00 o

Cleaning interval
every 2 weeks

== 900 l/iday

{min. 0.75 /min)

1.75

Cleaning interval
/ every 3 months

oL\

> 600 l/day

i (min. 0.50 l/min)

Cleaning interval

o rd
// s
1.25 £

every 1-3 years
-> 300 l/day

0.7%

(min. 0.25 l/min)
e |

0.50

025

0.00

0,00

15 [Jahrear]

Fig.: Membrane cartridge stabilization flow filtration curve with proposed cleaning schedules
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11.6.2.1 Semi-automatical In-Situ cleaning in the bioreactor (with single control unit)

Description:

The AQUALOOP membrane station remains in the bioreactor. For each membrane 2 litres of cleaning
solution are poured into the backwash tank. With a semi-automatic cleaning process controlled by the
controller, the membranes are cleaned for one hour. After flushing with clear water the cleaning process
is finished (see process below).

Note: Throughout the chemical cleaning cycle the growth bodies can remain in the tank, the
amount of chlorine used does not affect the bacteria on the growth media, as it removes only the
biological build-up on the membrane. However, it isimportant that the amount of chlorine used
should not be higher than directed (s. section 11.6.3).

Fig.: Cleaning connection during normal operation Fig.: Cleaning device with connected canister (chem. fluid)
Shut-off valve, Vi open Shut-off valve, V. close
Shut-off valve, V. close Shut-off valve, V. open

Shut-off valve, V;open

Fig.: Function of the connection device in either horizontal and vertical position AL-CKIT
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Chemical cleaning routine for the system:

A cleaning option is available on the control menu of the AQUALOOP controller. A semi-automatic cleaning
of membrane cartridges can be performed without the need to dismount the membranes.

Menu steps for cleaning routine:

Proceed to menu 11 [ h
\ J
1.) Confirmation for starting the cleaning routine ( )
\ J
2.) Controller automatically starts the sludge pump until the minimum s N
level of water is reached in the bioreactor (BRmin).
Note: If no internal sludge pump is connected, then the bioreactor
should be pumped out with an external pump until "BRmin -" \_ J

appears in the display (with a simultaneous 5 beep tones)
Attention: The filtration pump (lower pump) must not be allowed

to run dry!
3.) When the controller shows "BRmin -", a backwash process is [ )
automatically performed to empty the backwash tank. This
procedure ends automatically or can also be terminated manually.
. S
4.) Now the cleaning solution (s. section 11.6.3) can be added through 4 N
the cleaning connection. In small tank systems with good
accessibility (e.g. AL-GW200) the cleaning solution can be filled
directly into the backwash tank. \e J

Note: The cleaning solution must be refilled during the cleaning
process in the case more than three membranes are installed, as the

backwash tank has only 6 L of capacity and each membrane
requires 2 L of cleaning solution.

5.) When the cleaning solution is filled, then the cleaning cycle starts

with ENTER. A pre-set cleaning routine now runs. The routine takes
about one hour.

6.) After the completion of the cleaning routine a clear water flush

must be started. At least two litres of clear water must be filled into [ )
the backwash tank for each membrane.

7.) Press ENTER to confirm the clear water flush. The routine takes \. S
max. 4 minutes. Water that comes out of the pipe must be disposed 4 D
of.

\ J
After completion of the clear water flushing, the operation mode
appears in the display and the normal program continues to operate [ h
further, corresponding to the set parameters.

- y
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In case a chlorine cleaning routine is required after the acid cleaning the cleaning menu routine must be
started again.

ATTENTION!
If chlorine cleaning is performed after acid cleaning, then the pipes must be
sufficiently rinsed (s. step 6 above)

11.6.2.2 Automatic In-Situ cleaning in the bioreactor (multiple control unit)

Description:

The fully automatic cleaning requires the AL-ACLEAN accessory (optional) and is automatically controlled
by the central control unit.

The required daily treatment flow can be set via the setting in the multi controller menu. If the value falls
below this value on four consecutive days, automatic cleaning is activated.

A chemical cleaning with citric acid is carried out if local water hardness is >6°dH. For this purpose, the
cleaning solution is pressed into the membrane fibers at a defined time interval with 5 dosing cycles.
Cleaning, including rinsing the pipes (into the sewer), takes approx. 2 hours.

After arest phase of 1 hour, the chemical dosing with chlorine takes place. This cleaning step also requires
2 hours with a rest phase of 1 hour.

After approx. 6 hours, the system returns to filtration mode.

Fig: Dosing system AL-ACLEAN for the automatic cleaning
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The target concentration is set manually at the two dosing units. These depend on the concentration of
the initial concentration and the target concentration.

Fig: Manual pre-setting on the dosing units

Initial concentration

Pre-setting of the

Pre-setting of the

solution; target concentration target concentration
citric acid or chlorine for citric acid for chlorine
12,5% 2%
20% 1,25%
30% 1,5% 0,8%
50% 2,5%

Tab.: Pre-setting of the target concentration

74




11.6.2.3 Intensive cleaning in separate cleaning tank

Description:

The AQUALOOP membrane station is taken completely out of the bioreactorand putin a separate cleaning
container (s. Chapter 13 -Optional accessories-) (If the membrane station is covered in sludge it must first
be cleaned manually (s. section 11.6.1). The cleaning container is filled with the cleaning solution (40 L for
AL-CTank6oL and 160 L for AL-CTank35oL) and water up to the top of the pump unit (oo mm). Please see
the cleaning concentration described (s. section 11.6.3)!

The pump unit is connected with the control unit in the standard manner. The goal is to circulate the
cleaning solution under normal pressure and flow rate for 24 hours.

Therefore, the start times T1 and T2 and filtration cycles have to be set as follows:

Starttimes: Ti/T2 =16:00/ 04:00
Suctioncycles: A1/A2  =30/30

After the cleaning process the cleaning solution is disposed of and clear water is filled into the cleaning
container to the top of the pump unit (oo mm). After flushing with clear water for one hour the used clear
water is disposed of. A second cleaning with clear water is made in the same way, after which the cleaning
process is finished.

The membrane station is then put back into the bioreactor and connected to the original control unit.

Example: Cleaning , single (one membrane):

The cleaning tank is placed near the system to connect the pumps with the existing control unit.
Be sure the room in which the cleaning takes place is well ventilated!

Note: The bottom aeration distributor should be swapped with the flat stand (part of the AL-CTank6oL) to
close the tank cover during cleaning. See figure below:

— =

Fig.: Cleaning container AL-Tank 6oL for single membrane station
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Example: Cleaning (2-6 membranes):

Be sure the room in which the cleaning takes place is well ventilated! The pumps are connected to the
integrated control unit as described in section 7.

A

Fig.: Cleaning container AL-Tank 350L for 2-6 membranes station with integrated control unit

11.6.2.4 Cleaning solution

ATTENTION!

Never mix acids and alkali!

All pipes and connections must be rinsed well with water after being cleaned with acid
before cleaning with alkali and the other way around!

Follow the warning and safety instructions of the chemicals used!

Protective gloves and glasses are to be used during all cleaning operations!

We recommend the cleaning solution to be made from regular domestic cleaning agents and should be
mixed as following (example for In-Situ cleaning):

1) Acid cleaning against deposits such as calcium carbonate
Citric acid (target cleaning solution 1% acid):
a.) Available in most stores as granulate packets
Dissolve 20 g per AL membrane cartridge in 2 L warm, clear water (30°C).
b.) Available in most stores also as liquid concentrate (e.g. as 30% acid solution)

Dilute 69 ml per AL membrane cartridge in 2 L warm, clear water (30°C) to achieve a cleaning fluid
concentration about 1%!
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Initial concentration | Citric acid Mixing ratio

solution; target water / citric acid
citric acid or chlorine | concentration
30% 1% 2L /6gmL (In-Situ cleaning, per Membrane)

4oL [1.38L (Intensive cleaning, AL-CTank6ol)
160L /5.52L (Intensive cleaning, AL-CTank3sol)
Granulate 1% 2L /20g9

4oL [400g

160L /1.6kg

Tab.: Examples for different initial concentrations of citric acid and mixing ratios

Alkali cleaning against excessive biological build-up

Chlorine (NaOCL) (target cleaning solution 0.25% chlorine):

a.) Available in most stores as domestic cleaner with chlorine base (e.g. bleach as 5% chlorine
solution).
Dilute 105 ml per AL membrane cartridge in 2 L warm, clear water (30°C) to achieve a cleaning
fluid concentration about 0.25%.

b.) Available in all stores which sell pool accessories concentrate (e.g. as 30% chlorine solution)
Dilute 17 ml per AL membrane cartridge in 2 L warm, clear water (30°C) to achieve a cleaning fluid
concentration about 0.25%.

Initial concentration | Chlorine Mixing ratio
solution; target water / chlorine
citric acid or chlorine | concentration
5% 0.25% 2L [1o5mL
tzoL [2aL
160L /8.4 L
10% 0.25% 2L [/oamL
4oL [1.03L
160L /4L
12,5% 0.25% 2L [42,5mL
4oL [85s5mL
160L /2,7L
15% 0.25% 2L /34mL
Lol [68omL
160L /2.7L
20% 0.25% 2L [25mL
4oL [5oomL
160L /2.0L
25% 0.25% 2L Ja2omL
4oL [4o00mL
16o0L /1.6L
30% 0.25% 2L [azmL
4ol [340mL
160L /1.36L

Tab.: Examples for different initial concentrations for Chlorine (NaOCL) and mixing ratios
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11.7 Bioreactor

Regular cleaning of the bioreactor is recommended every three years. The removal of the sludge is done
by the sludge pump which is controlled by the AQUALOOP controller.

However, the function of the bioreactor can be inspected by sight and smell.

AQUALOOP is an aerated moving bed treatment and filtration system. If a strong odour is noticed i.e. like
sulphur (rotten eggs), the aeration process may not be operating correctly or the system may be
overloaded and the biological treatment is not optimal. Check the aeration and perhaps increase the
aeration setting (dissolved oxygen content should be > 4 mg/L with a range up to 8 mg/L).

The AQUALOORP system treated outflow should be clear like tap water. If the effluent is not clear please
check the tightness of all membrane station connections (s. section 9.1).

Should the bioreactor need cleaning the tank sludge will be discharged by the sludge pump — this process
can be done manually in the test mode (s. section 7.2.2).

11.7.12 Collecting effluent samples
Effluent samples can be collected through the cleaning connection.

Steps:
- disconnect the hose to the clean water tank

- decontaminate the outlet in case you want to measure microbiological parameters (e.g. by disinfection
fluid or by heat)
- Startfiltration in the test menu “suction”.

=D

1

permeate from permeate from
AL-MS " AL-MS
) Connection to the )
I consumer ]
il - il A\,
Effluent sample
Tank wall Tank wall

Fig.: Collection of an effluent sample through the filtration cleaning connection.

11.8 Clear water tank

Regular cleaning of the clear water tank is recommended once a year.
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12. Spare parts

Article description Article Art. No.
AQUALOOP control unit single ALMS-CU 600700
AQUALOOP control unit multiple AL-C-UNIT o2 230300
AQUALOOP AC switching power supply 24 V DC, 4A | ALMS-N-4A EU 600701
AQUALOORP floating switch, 3m ALMS-SCHW3m 600702
AQUALOOP Level sensor, 2.5 m Level-S250 230350
AQUALOOP pump module for membrane station ALMS-PVers.o.1 600703
AQUALOOP membrane incl. PVC connection elbows | AL-MEM 230010
AQUALOOP membrane seal set ALMEM-SEAL 600715
AQUALOOP growth bodies 30 L AL-FK30 230025
AQUALOORP citric acid concentrate 70 mL AL-Acidyo 230040
AQUALOORP citric acid concentrate 420 mL AL-Acid420 230045
AQUALOOP chlorine concentrate 110 mL AL-Chlori1o 230050
AQUALOOP chlorine concentrate 660 mL AL-Chlor66o 230055
AQUALOOP blower filter element for 30, 100, 120 ALBL-FILTER-A 600716
Note: 100 and 120 needs two elements

AQUALOOP blower filter element for 60, 200 ALBL-FILTER-B 600717
Note: 200 needs two elements

AQUALOOP blower repair kit for 30 ALBL-KITo30 600718
AQUALOOP blower repair kit for 60 ALBL-KITo60 600719
AQUALOOP blower repair kit for 100 and 120 ALBL-KIT100/120 600720
AQUALOOP blower repair kit for 200 ALBL-KIT200 600721

AQUALOOP blower repair kit for 400-3600 s. blower
manual

79

Spare parts can be ordered directly from INTEWA GmbH or please ask your local dealer.




13. Optional accessories

Article: AL-PCS

AQUALOOP Pressure sensor for monitoring pump performance
Measuring range: -0.8to +0.8 bar (-11.6 to + 11.6 psi),
Connection: 4-20 mA, ventilated 3 line terminals

Cable: @6mm (0.24 in), 3 m (9.85 ft) length

Article: AL-TANK 6oL
AQUALOOP tank 60 Litres
Suitable for external cleaning of one single membrane station

Tank volume: 60 Litres (16 gal)
Dimensions: @164 x 486 mm (6.5x19.1in)

Article: AL-TANK 350L

AQUALOOP tank 350 Litres

Suitable for external cleaning of one membrane station equipped with 1
- 6 membranes. Includes integrated controller.

Tank volume: 350 Litres (92.5 gal)
Dimensions: @740 mm x 1250 mm (29.1 X 49.2in)

Article: AL-MV1/2-24

AQUALOOP solenoid valve ¥2”, 24 V DC for backflush nozzles
Connection to the AQUALOOP controller where the backflush interval
and duration can be adjusted.

Voltage: 24V DC

Power: 12 W

Article: AL-ACLEAN
AQUALOOP automatic cleaning device

Connection to the Multiple AQUALOOP Controller

El

i Mllii
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14. Warranty / Contact

The warranty terms are included in our sales conditions, and can be viewed at:

http://www.intewa.de/en/customer-menu/contact/legal-conditions/

For any queries, orders for spare parts or service requests, please get in touch with your local dealer or visit
the service domain on the INTEWA website according to your country.
Always keep your purchase invoice handy.

www.intewa.com

Limited Warranty

INTEWA GmbH (hereinafter identified as manufacturer) warrants each AQUALOOP part to be free from
defects in workmanship and materials for a period of two years from the date of purchase.

Some countries/states do not allow limitations on how long an implied warranty lasts, so the above
limitation may not apply. Sole obligation under this warranty is as follows:

The manufacturer shall fulfil this warranty by repairing or exchanging any component part, F.O.B. factory,
which in manufacturer's judgment shows evidence of defects, provided said component part has been
paid for and is returned through an authorized dealer, transportation prepaid. The warranty must also
specify the nature of the defect to the manufacturer.

The warranty does not cover treatment processes/systems that have been flooded, by external means, or
that have been disassembled by unauthorized persons, improperly installed, subjected to external
damage, or damage due to altered or improper wiring or failed overload protection.

This warranty applies only to the AQUALOOP components and does not include any of the locally
installed wiring, plumbing, drainage, or disposal system. The manufacturer is not responsible for any
delay or damages caused by defective components or materials, for loss incurred because of interruption
of service, or for any other special or consequential damages or incidental expenses arising from the
manufacture, sale, or use of this process/system.

The manufacturer reserves the right to revise, change, or modify the construction and design of the
treatment process for greywater or any component part or parts thereof without incurring any obligation
to make such changes for modifications in previously sold equipment. The manufacturer also reserves the
right, in making replacements of component parts under this warranty, to furnish a component part
which, in its judgment, is equivalent to the company part replaced.

Under no circumstances will the manufacturer be responsible to the warranty for any other direct or
consequential damages, including but not limited to lost profits, lost income, labour charges, delays in
production, and/or idle production, which result from defects in material and/or workmanship of the
system. Some states do not allow the exclusion or limitation of incidental or consequential damages, so
the above limitation or exclusion may not apply to you.

This warranty is expressly in lieu of any other expressed or implied warranty, excluding any warranty of
merchantability or fitness, and of any other obligation on the part of the manufacturer.
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Service policy

INTEWA Requirements:

1. INTEWA has developed a general installation and operating manual for the AQUALOOP System
GW series. Please refer to this manual for all questions regarding safe and reliable installation as
well as troubleshooting.

2. INTEWA requires that local service providers are trained by INTEWA or by the local country
distributors. The training covers the following aspects:
a. Localinstallation instructions with a hands-on assembly requirement for certification.
b. Atraining which covers all aspects of installation and services.
c. INTEWA reviews and approves each training and certification plan from local distributors
on an annual basis.

3. INTEWA requires that a spare parts inventory level appropriate to sales and installed base be kept
locally in each service area. The spare parts are listed in section 12.

Service Provider Requirements and Qualifications — The service provider is typically a local dealer or distributor
who buys equipment from the distributor for the purpose of local resale and installation:

1. The service provider will only allow factory certified and trained installation and service
technicians to work on AQUALOOP equipment. The training must include demonstrated
capability to perform minor repairs and conduct water quality testing.

2. The service provider should assure their technicians are properly vetted to local standards and
perform a background check.

3. Service providers should provide insurance and financial bonding covering:
a. Financial liability for maintenance fees
b. Owners for failure of service provider to perform contract
c. Insurance for liability and acts of omission.

4. Inproviding a service contract to owners, that contract should include:

a. Afixed and stated fee for parts, labor, and materials required for ongoing operation except
for consumable chemicals and electrical power

b. Service frequency should be on a quarterly basis with a planned CIP (Clean-in-place)
scheduled annually or at some other pre-determined frequency or performance trigger
(e.g. flow <0.3 Lpm / membrane cartridge). Quarterly checks must include all
recommended checks including bioreactor discharge to sewer, transfer pump flow, setting,
and water quality. The checks must also adhere to any state and local regulations that
apply.

c. Service response by service provider should be less than 24 hours from notification.

Owner Requirements:

1. AQUALOOP system owners must sign a service contract with a local dealer to conduct periodic
checks and maintenance and comply with all requirements outlines in INTEWA's and the
distributor’s written materials for installation and service.

1. Owners should only purchase AQUALOOP systems from certified and trained service providers.
2. Owners should contact the local distributor or dealer with questions specific to their system.
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CONTACT

For customers in Germany:
For any queries, ordering of spare parts as well as service requests, kindly contact INTEWA GmbH directly,
quoting the model type, the serial number and the purchase invoice details.

INTEWA GmbH
Auf der Hils 182
52068 Aachen, Germany

Tel.: 0049-241-96605-0
Fax: 0049-241-96605-10
Email: info@intewa.de
Internet: www.intewa.de

In the event service is required we will offer the estimated service costs in advance.
The warranty terms are included in our sales conditions and can be viewed at:

http://www.intewa.de/en/customer-menu/contact/legal-conditions/

For customers in other countries:
For any queries, orders for spare parts or service requests please get in touch with your local dealer or visit
the service domain on the INTEWA website according to your country.

http://www.intewa.de/en/company/partners/international-distributors/

Always keep your purchase invoice, the model type and the serial number of the control unit handy.
The local service address is also stated on the control unit (s. section 8.1).
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Annex:

A.) System overview for AQUALOOP GW Systems >5400 |/day (1428 GPD)
up to 97200 l/day

For systems larger than 5400L/day (1428 GPD), NSF compliant complete systems has been developed
with an NSF Declaration of Conformity (s. Chap. 2.4). An on-site test is not required.

Scaling is based upon multiple AQUALOOP GWs54o00L units. Automatic membrane cleaning is used on
all GWs54oo0L units. Multiple units can be placed in a single bioreactor tank, either supplied by INTEWA
in a pre-mounted system or in locally supplied tanks of required dimensions.

‘ AQUALOOP System GW 5400 ‘ 10800 21600 ‘ 32400 64800 ‘ 97200
Numbers of equivalent 5400 systems 1 2 4 6 12 18
Daily treatment quantity (L/day) * 5400 10800 21600 32400 64800 97200
Daily Treatment Quantity (GPD) 1428 2857 5714 8568 17136 25704
Bioreactor net volume Vag uee (L) % 2700- 5400- 10800- 16200- 32400- 48600-
' 5400 10800 21600 32400 64800 97200
Al-MS:  Membrane station (pcs.) *** | 1 2 4 6 12 18
Al-MEM: Membrane cartridge (pcs.) 6 12 24 36 72 108
PR-M: Pre-filter (DN) 150 150 200 or 200 or 300 0r 300 or
2 X150 2 X150 3 X150 3X150
AL-FK:  Growth bodies (L) 540 1080 2160 3240 6480 9720
AL-BL: Blower (for membranes) AL-BL200 | AL-BL4oo AL- AL-BL120g AL-BL240d AL-BL3600
BL8oo
AL-BL: Blower (for diffusors) AL-BL200 | AL-BL4oo AL- AL-BL120g AL-BL240d AL-BL3600
BL8oo
VIP130-6: Sludge pump 1 2 4 6 12 18

*  minimum average daily greywater yield and demand
** BR,use = VBR,max - VBR,min
*** Amount of Membrane Stations is dimensioned on daily flow of goo l/day per membrane

Tab.: AQUALOOP greywater systems specifications for based on upscaling of 5400 l/days

Fig.: AQUALOOP System 5400 l/day (1428 GPD) with automatic cleaning
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Oliver Ringelstein
Weiter oben stand ja schon der Text dazu, der sollte doch hier stehen besser ? (spezifische INTEWA Auslegung….) , alternativ so lassen, aber hier einen Querverweis auf die NSF … in dieser anleitung machen (sinnvoller) 

Die Zeichnungen je Seite in Querformat und viel größer ziehen mit schönem ACAD Fenster , so dass man die Maße etc… sehen kann , je system eine Seite 


Eike Maaßen
Kosmetik: Alle mit kompletten Rahmen oder gar keiner


Fig.: AQUALOOP System 10800 l/day (2856 GPD) with automatic cleaning

Fig.: AQUALOOP System 21600 l/day (5712 GPD) with automatic cleaning

Fig.: AQUALOOP System 32400 l/day (8568 GPD) with automatic cleaning
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Fig.: AQUALOOP System 64800 l/day (17136 GPD) with automatic cleaning

Fig.: AQUALOOP System 97200 l/day (25704 GPD) with automatic cleaning
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B.) Object-specific dimensioning of systems with local tanks

For systems with local tanks, INTEWA is entitled to issue an NSF Declaration of Conformity which
entitles the user to carry the NSF certificate. For this purpose, INTEWA performs a plant-specific
verification of compliance with the specifications of the INTEWA NSF report. See the confirmation of
the official NSF listing (s. section 2.4). Incase of using local tanks, the systems are linearly upscaled.

Confirmation Checklist

Inlet greywater water Confirmation:
Daily flow rate must be within the operating range of
estimated average daily supply.

Inlet water quality must meet the NSF definition of
greywater from bathing and laundry or better in
terms of BOD, TSS, and other parameters listed
previously.

PURAIN Pre-Filter Confirmation:
Based on 40% of average flow to the system within a
3 hour time period.

Bioreactor Working Capacity Confirmation:
Working volume between AQUALOOP minimum
(7oomm) and maximum treatment tank level (max. 2
m), min. 1/2 daily flow and max. twice daily average
flow.

AQUALOORP Filtration Units Confirmation:
Based on NSF 350 certification testing, up to 5400
LPD (1428 GPD) can be treated on average per
GW54ooL filtration commercial scale unit.

AQUALOOP Growth Media Confirmation:
Growth media design regarding NSF certification: 1 x
AL-FK 30 per 300 L daily treatment volume at 180
PPM BOD.

AQUALOOP Blower and Aeration Confirmation:
Blower size regarding NSF certification requires 200
LPM per membrane station. Additional aeration is
required for systems exceeding 1800 liters per day per
station. This is done through diffusors which require
a flow of 0.33 LPD per liter of average daily greywater
flow.

AQUALOOP Sludge Pump Confirmation:
Based on recommended 25% of bioreactor volume
draw down on a weekly basis as by NSF 350 testing.

AQUALOOP Controller Confirmation:
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Oliver Ringelstein
Beispielzeichnung mit Legende hier einbauen 


Designed and provided by INTEWA GmbH or to be
separately approved alternative.
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MONTAZNI POMUCKA 2017 FV - Plast, a.s.

Kozovazska 1049/3

éﬂ 250 88 Celakovice
v Detail A www. fv-plast.cz
QV ® > office: +420 326 706 726
mail: fv-plast@fv-plast.cz

Podminky vytvoreni dokonalého homogenniho
svaru plastovych trubek:

1. Pro stfihani trubek pouzitvejte nizky se specidlnimi nozZi ve tvaru V. Viz obr. a.
2. Dodrzte svarovaci teplotu pro PP-R a PP-RCT 260 °C.
3. Parametry pro svafovani PP-R a PP-RCT jsou stejné.

4. Hloubku zasunuti do tvarovky naznacte na trubce podle tab. €. 1. nebo méfitka obr. b.

Profi nlizky s novym V - tvarem noZe.
Pro stfihani pouzivejte vzdy ostré nlzky.

5. Dodrzte dobu nahfivani dle priméru potrubi dle tab. €. 2. ‘

6. Dodrzte doby prestaveni a fixace dle tab. €. 3.

Tabulky svafovani pro material PP-R a PP-RCT zacatek trubky

Tab. ¢. 1
\ Minimalni hloubka zasunuti do hrdla >,
Pramér potrub [mim] 16 | 20 | 25 | 32| 40 50 | 63 | 75 | 90 [110 ] 125 k=
Miiméini hioubka zasunuti do hrdla [mm] | 13 | 14,5 16 | 18 |20,5/23,5 27 | 30 | 33 |37 40 =
- |
Tab. 6.2 %
Doba nahfivani S
Promer potrub [mm] 16| 20 | 25 | 32| 40 50 63 | 75| 90 110 125 oy
Doba nahfivan [s] 5| 5| 7 | 8 12 18 24| 30| 40 50 60 %
Tab. €. 3 -g
/\ Doba prestaveni a fixace =
Primeér potrubi [mm] 16 | 20 | 25 | 32|40 | 50 | 63| 75| 90 110 | 125 2
Cas pro prestaveni [s] 4 4 | 4 6 | 6 6 8 8 8 |10 | 10 Obr. b,
Doba fixace [s] 6 6 10 1020 | 20| 30 30| 40|50 60
Doba chladnuti [min] 2 2 2 | 4 4 4 6 6 6 8 8

Poznémka: Smémé hodnoty pro polyfiizni svafovéni trubek a dilt potrubi z PP pii venkovni teploté 20°C
a mimém pohybu vzduchu. Smémé hodnoty pro PP (PP-H, PP-B, PP-R, PP-RCT) dle DVS 2207 — dil 11.

/ tab. €. 4
@ 20°C
[mmj PP-RCT | PP-RCT PPR PPR
| UNI HOT PN 10 PN 16
16 75 . 75 80
20 80 20 80 90
25 90 95 85 95
32 100 110 100 110
40 115 120 110 120
50 125 135 125 185
63 140 155 140 155
75 155 170 155 170
90 175 180 165 180
110, 185 200 185 200
125/ 200 220 200 220
PRO SVISLA POTRUBI SE MAXIMALNI VZDALENOST NASOB/ KOEFICIENTEM 1,3

MAXIMALNI VZDALENOSTI PODPOR [cm]PRO VICEVRSTVE POTRUBI PP-R A P-RCT V ZAVISLOSTI NA MAXIMALNI TEPLOTE VODY

tab. & 5
' 20°C

o W PSR seo

20| - 90 100

25 - 95 105

32 - 110 120

40 115 120 130

50 130 140 150

63 145 150 160

75 160 170 180

90 170 180 190

110, 190 190 200

125 205 210 220 '

\ PRO SVISLA POTRUBI SE MAXIMALNI VZDALENOST NASOB! KOEFICIENTEM 1,3



http://www.fv-plast.cz
mailto:fv-plast@fv-plast.cz

STANOVENI DELKOVEHO PRODLOUZENI POTRUBI FV PLAST al [mm]

kde:

Al - vypod&tené prodlouzeni potrubi [mm]
ot - souéinitel délkové teplotni roztaznosti [mm/m°C]
L - vypoctova délka potrubi (vzddlenost dvou sousednich pevnych bod( PB v pfimce) [m]
at - rozdil teplot p¥i montdzZi a pfi provozu [°C]

.L.at |

mm]

Poznémka : x - Al se neuvédi, jelikoz hodnota kompenzacni délky Ls by byla vét$i, nez je max. vzdalenost podpor potrubi

Tab. ¢. 6
At MATERIAL Al [mm] pfi vzdalenosti pevnych bodl PB L [m]
POTRUBI 1 2 3 4 5 6 7 8 9 10 15 20
o~ | Jednovrstvé trubky PP-R a PP-RCT 1 0 4 5 6 7 10 10 10 10 20 25
10°C vicevrstvé trubky PP-R a PP-RCT 1 i 2 2 3 3 4 4 5 5 10 10
o~ Jednovrstvé trubky PP-R a PP-RCT 2 5 7 10 10 15 15 20 20 25 35 45
20°C vicevrstvé trubky PP-R a PP-RCT 1 2 3 4 5 6 v 10 10 10 15 20
30°C jednovrstvé trubky PP-R a PP-RCT 4 7 10 15 20 20 25 30 30 35 55 70
vicevrstvé trubky PP-R a PP-RCT 2 3 5 6 10 10 10 10 15 15 25 30
40°C jednovrstvé trubky PP-R a PP-RCT 5 10 15 20 25 30 35 40 45 50 70 X
vicevrstvé trubky PP-R a PP-RCT 2 4 6 10 10 10 15 15 20 20 30 40
o é bky PP-R a PP-RCT 10 m i % J % 1L % % ) @ J & ] @ I} % ] L,
vicevrstvé trubky PP-R a PP-RCT 3 5 10 10 15 15 20 20 25 25 40 50
vicevrstvé trubky PP-R a PP-RCT 3 6 10 10 15 20 20 25 25 30 45 60
vicevrstvé trubky PP-R a PP-RCT 4 7 10 15 20 20 25 30 30 35 55 X
vicevrstvé trubky PP-R a PP-RCT 4 10 10 15 20 20 30 30 35 40 60 X

ot - pro jednovrstvé trubky PPR a PP-RCT = 0.15 [mm/m°C]
ot - pro vicevrstvé trubky PPR a PP-RCT = 0.05 [mm/m°C]

STANOVENI KOMPENZACNI DELKY Ls [m]

Obr. c. L - KOMPENZATOR obr.d.  U- KOMPENZATOR
\ Lst L 1 L1 L2
PIL N A AR .
1 & —
§ KU PB

5 F ek Ls =k.v (D.al) [m]

PB kde: LK
Ls - volna délka pro kompenzaci potrubi [m] (min. 10 D)

k - materidlova konstanta (pro PPR = 20)

Kompenzaéni smycka

D - vné&jsi primér potrubi [m]
Al - vypoétené prodlouzeni potrubi [mm] (viz tab. &. 6)

MAXIMALNI HODNOTY Al [mm], KTERE BY

TABULKA PRO INSTALACI

Obr 6. MELA PRENEST KOMPENZACNI SMYCKA ~ SMYCKOVEHO KOMPENZATORU
Tab.&.7 @mm] | Almm]  Tab.&.8 | VZDALENOST PEVNYCH BODU L m] |
@ [mm] FASER PP-R
‘ 16 80 STABIOXY PP-RCT
— | 20 80 16 24 8
P 25 6570 20 27 9
32 55 25 30 10
| L 40 45 32 36 12
VYTVORENI PREDPETI V POTRUBI PRO ROZVOD TEPLE VODY alaziab. o6 40 42 14
POMOCI KOMPENZACNE SMYCKY:
Pred svafenim kompenzaéni smy¢ky ji stladte a svafujte stlaenou. Viz obr. f. |
obr. f 1/2 Al 1/2 Al Obr. g. a
PB KU

LK

Proti zkraceni potrubi studené vody CRRA0D)

je vhodné na potrubi instalovat
kompenzator vhodného tvaru, pfiklad

PB

Tab.¢. 9
Ls [m]

Al [mm] 10 15 20 25 30 35 40 45 50 55 60 65 70
@16 0,25 0,31 0,36 0,40 0,44 0,47 0,51 0,54 0,57 0,59 0,62 0,64 0,67
@20 | 0,28 0,35 0,40 0,45 0,49 0,53 0,57 0,60 0,63 0,66 0,69 0,72 0,75
@25 0,32 0,39 0,45 0,50 0,55 0,59 0,63 0,67 0,71 0,74 0,77 0,81 0,84
@32 | 036 0,44 0,51 0,57 0,62 0,67 0,72 0,76 0,80 0,84 0,88 0,91 0,95
@40 0,40 0,49 0,57 0,63 0,69 0,75 0,80 0,85 0,89 0,94 0,98 1,02 1,06
@50 | 045 0,55 0,63 0,71 0,77 0,84 0,89 0,95 1,00 1,05 1,10 1,14 1,18
@63 0,50 0,61 0,71 0,79 0,87 0,94 1,00 1,06 1,12 1,18 1,23 1,28 1,33
@75 | 0,55 0,67 0,77 0,87 0,95 1,02 1,10 1,16 1,22 1,28 1,34 1,40 1,45
@90 0,60 0,73 0,85 0,95 1,04 1,12 1,20 1,27 1,34 1,41 1,47 1,53 1,59
2110 | 0,66 0,81 0,94 1,05 1,15 1,24 1,33 1,41 1,48 1,56 1,62 1,69 1,75

2125 0,71 0,87 1,00 1,12 1,22 1,32 1,41 1,50 1,58 1,66 1,73 1,80 1,87

Poznamka : tdaj Al [nm] viz tab. &. 6




