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[Be Harpape y JloHaOHY 3a UHOBaTUBHE TexXHoOroruje
PELLEHA UHCTTMPUCAHA NMPUPOLOOM (PUN)

TWO awards in London to BGD/BGS/BGG
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Cakyn/barbe U npeunwhasarbe oTnagHUX Boaa
Kao Aieo UHreTpanaHUxX pelwiera 3a ypbaHe soge
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Mesoviti sistem otpdnih voda sa prelivima i precCis¢avanjem
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Integralni pristup: PPOV u interakciji sa konceptom
UPD (UPD=Upstream-Plant-Downstream

UPD koncept

U — Uzvodni sliv

P- PPOV

D -- (,Donja voda”“ — nizvodni deo sliva

Implement the Award winning
UPD concept in all its future WWTPs
Upstream catchment retrofitting for multiple infrastructure savings
Plant (Decentralised Multifunctional)
Downstream recycling of treatment by-products
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Interakcije urbanih ekosistem servisa
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Nekontrolisana urbanizacija u u zvodnom delu sliva — Urbani vodotoci ,, sahranjeni”

Kanalizacioni kolektori prikljuceni na zacevljene vodotoke”
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Back to Nature...
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Postojece stanje — Dominira mesoviti sistem
potrebno je razdvajanje kisne i fekalne vode

Combined sewer system

Rainfall

Downspout //
Sewage and

stormwater .

Combined
sewer
outflow

Sewer to water
treatment plant




Imperial College

Medunarodna mreza partnera za BGS
London

(Blue Green Solutions)

Open Innavation ' Blue Green Global Ltd
Academic Partnerships L/
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Izazov: Vreme je da se prede na novu, jeftiniju
efikasniju, Cistiju, visenamensku tehnologiju PPOV

CHALLENGE

www.bgd.org.uk
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Tradicionalna i nova tehnologija PPOV:
precis¢avanje opadne vode i recikliranje efluenta i mulja

Biopolus Technologies
Water Treatment and Recyclmg
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Sledec¢a generacija decentralizovanih urbanih sistema
Integrisani metabolicki centri za energiju, vodu i hranu

Interconnected Network of
High Tech Infrastructure Solutions

Energy Production Hub

. Integrated
Metabolic Hub
O
O  Waterrecycling Hub

®

Urban Farming Hub
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Evolucija ekoloskog/sanitarnog inzenejrstva

Evolution of Ecological Engineering

Living > Living > Living
Machines Factories Cities

C M‘ =

Machines P

Conventional Engineered Integrated Metabolic mapping (citywide)
Water Purification Ecosystem Urban Metabolic for an Interconnected /
Hubs Integrated Network of Hubs
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Detalj MNR/BGS bioreaktora —
prirodni i sintetiCki koren - nosioci fiksnog biofilma

Synthetic roots

Specially selected
planted ecosystem

Dense root system

(MLSS = 12-16 g/l
© BFBR Tss=~005-0291)
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Membrane air diffusor
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Jedan modul MNR/BGS sistema PPOV

i faze u formiranj biofilma

ARE MASS-PRODUCED

SUPERINTENSIVE BIOL GY ARTIFICIAL ROOTS -
\ & BIOFILM CARRIERS
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Benefltllkorlstl od primene Ostall benefiti _
Smanjeni troskovi gradnje

innovativne tehnologije i CAPEX

1 | e Smanjen OPEX

Bez neprijatnh mirisa/smrada

) ﬁ | Bolji kvalitet efluenta

Smanjena povrsina
Povecan kapacitet

Jednsotavna/brza promena
Sivo: Postojeca poyvrsina

Zel PPOVA | rezima preciS¢avanja sa
\e =, N?ﬁre nstrUIsano sl sekundarng na tercijarno
R I 1 :

\

| Atraktivna arhitectura,
l 3 g || A VAN Ay cnterijer i ,pejzaz”

Multifunkcionalno

Staaramn

Policentri€ni
mNat= (decentralizovan) sistem
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TECHNOLOGY PERFORMANCE COMPARISON
140
= CAPEX ®mOPEX mENERGY SLUDGE FOOTPRINT

Activated Sludge CAS Moving Bed Biorector MBBR Membrane Bioreactor MBR BIOPOLUS MNR
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PPOV u gradskom parku
WWTP in a city park

Courtesy
Biopolus
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Primer 1: PPOV na gradskom trgu u stambenoj zoni
grad u Kini sa oko 160 000 stanovnika

PPOV za 160000
stanovnka
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Primer 2: Zamena postojeceg PPOV u gradu Alkmaru (NL) noviim
sa 6% povrsine

REPLAGING INNER GITY PLANTS FOR LAND

A concept design by Biopolus in cooperation with VolkerWessels for the waterboard HHNK to replace an existing 75,000
person equivalent, | 1,000 m3/d capacity municipal sewage treatment plant in Alkmaar, the Netherlands, with an odor-
free and architecturally pleasing building based on the Biopolus MNR (Metabolic Network Bioreactor) Technology, freeing up
94% of the 3.3-hectare area for further development. The value of the freed up land is estimated as 3x the investment cost
of the new facility
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Primer 3: inovativho PPOV u - Opatiji Trapist u Tilburgu, NL

Sekundarno precisc¢ena voda (sadrzi nutrijente) koristi se za navodnjavanje farme hmelja

Koningshoeven Brewery & Abbey

Client: Abbey of Koningshoeven
Location: Tilburg, The Netherlands

Description: The brewery at Koningshoeven Abbey is
operated by Bavaria, the largest beer producer
company in Netherlands. The Biopolus Hub will provide
complete water recycling as well as organic waste
management functions. Construction is scheduled for
2016.

THE FIRST DUTCH
METABOLIC HUB

The Hub serves four functions:

* Industrial & Municipal Wastewater
Treatment Facility

* NEXTGEN H2020
(large scale demo site)

* ESA (test bed for closed habitat
study)

* Dutch Waterboard
(open innovation platform)

N
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Video snimak PPOV u Opatiji Trapist u Tilburgu (NL)
ovde ili na kraju prezentacije
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Procena troskova (milion €) PPOV po regionaima u Srbiji
(plavo-kanalizaciona mreza, zeleno-PPOV, oranz-priprema projekta)

@
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| UWWTD; Total estimated investment costs by region (€ million)

Belgrade region Vojvodina region Sumadija and West South and East Serbia

Serbia Region region
M Total CAPEX - WW collection " CAPEX - WW treatment ' Preparation, supervision & contingencies
(€ million) (€ million) (€ million)
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MNocTojehe-npeanoxeHo pelu&se 3a kaHanusauujy v MNMMNOB y Beorpaay
LlenTpanHu cuctem MNIMNMOB Benuko ceno n 4 IMNIMNOB 3a npurpaacka Hacerba
Current proposal for Belgrade
NocTojehn cucrem

beorpaacku kaHanmsauymoHu
CUCTEM

CnuBHa nogpy4ja v rnasHu KONekTopm
(nocTtojehe cTame)

INlerenpa
panunue MNYM-a “beorpag 2021"

— [DaHWLe KaHanuaauMoHor cuctema

paHuue noacnueosa

LipnHe cTannue

oo
CAVANIE,
. KOMEKTOP CEN@PAUMOHOT CHMCTEMA
~— KonekTop onwTer cuctema

Moapy4ja y kojuma Huje narpafeH
KaHanuaauuoHW cucTem

@ baTajHunua, Kprbaua,

N OcTpyxHuua n boney
EnPlus”



MNMpeanor 3a KoHUenuunjcko yHanpehewe noctojeher cucrema

[MocTojeha peluera 3a kaHanusaunjy u MNMNOB y beorpagy mory ga ce 3Ha4dajHO yHanpege v 3a
LleHTpanHu cuctem n 3a npurpagcka Hacesba y3 3Ha4yajHO cCMaweHe TpollKkoBa u rpahera u
ekcnnoaTtaumje KombuHyjyhu Beh narpaneHe genose ca N3P- [NnaBo 3eneHum Pelerwnma

Beorpaackn kaHanmaaunoHu
cucTtem

CnvBHa nogpy4ja v rmaBHU KONnekTopu
(noctojehe cranse)

JIlereHpa

Mpanwnue MYN-a "“beorpag 2021"

MpaHWue KaHanu3aLWoHor cucTema

MpaHuue noacnueoRa

UpnHe cTtaduue

® e
——— KonexTop cenapauMoHor cuctema
——————  KonekTop onwrer cucrema

Moapydja y kojuma Huje narpahed
KaHanniaunoHd CUCTEM

QLMOW\ﬁaT EyMHan ¢ T]e|-ba NPUMEHOM Nn3pP

Benuko cel

0 (CMah-eH KanaumuTeT)

Hosu beorpag (Ywhe) u,
Yykapuua n-unn bHB (Kymoapaluku cnve)

- mMoryhe cnajarse)
O batajHuua, Kprwava, OcTpyxHuua m
A Boneu
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Moryhu pesyntatu Ctyaumje: 3Ha4yajHO cMmawewe TpowkoBa ca 3P y:
NC Ywhe (noctaje MMNOB), LIC MocTtap, CucgoHckn npenas ucnopg Case,
Konekrtop oko KanemergaHa, UuTpuenTtop, TyHen 10 u octana NMNMNOB utA.

Penusajuupan MNnoB

N Benuko cerno 3a 3HauvajH
W CMaH-€HUM KanauuTeTom,
- NOBPLUMHOM,
CudooHckun npenas ncnop Case n BENIMKN KONEKTOP OKO TPOLIKOBWMA rpaaHe 1
KanemerpaHa (1-2) nocTajy HenoTpebHu, LileHa nsrpagHe noroHa (CAPEX un OPEX)
ocTtanux HeusrpaheHux cekropa (3,4,5,8) moxe 3Ha4ajHO TR
. T Veliko Selo
5 WWTP
Danube River
@ 3 Interceptor _t
1 4 9 eliko Selo

under constiuction
."\/“
\ U3arpaheHa aeoHunua ce KOpUCTU

Existing(No.5,7) ca CMaH-eHOM JIONIUYUHOM U
12 Mpeuncnutyje ce noTpeba 3a TyHenom (10) u ]
cTabunHmjm pagom

" eBeHHTya.l'IH Hberose numeH3une
|’ Mostar PS

l Usce PS

3amemyje ce N3P
NMOB Ywhe

Under construction(No.8.9) l

PS Mostar

PeKOHCprKLWIja LIC Mc=—qp 3a 3Ha4yajHO HMXU KanauuTeT
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Figure 2. - Location of the infrastructure related to the objectives for the CWWTP project

Decentralizovana inovativa reSenja moguca su i u Novom
Sadu, Nisu, Kragujevcu i za preko 250 ostalih PPOV u Srbiji

Futog
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Legenda:

postojeca kanalizacija opSteg tipa
glavni kanali

pumpne stanice

postojeéa fekalna kanalizacija
glavni kanali

pumpne stanoce

planirani glavni kanali
planirane pumpne stanice

planirana PPOV

planirani odvodnoci pre¢iS¢ene vode
planirana pumpna stanica pre¢i¢ene vode

granice slivova
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Pancevo - nova vrsta ,,inovacije”
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o

1 vaNovO
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Sta se sprema u Srbiji i odgovornost projektanata

o Koncept ,,drzavnog rukovodstva“ za PPOV u Srbiji je
,katastrofalan®, zasatrela tehnologija ,,zakucana®,
gradovima | projektantima namethute neprihvatljive
obaveze, visestruke dugorocCne stetne posledice

o Da bi se taj negativan trend zaustavio i stvari postavlle ,na
pravo mesto potrebno je da se ,aktiviraju®

- Odgovornost / obaveze projektanata da uporeduju
| najnaprednije a ne samo konvencionalne tehnologije
(CAS vs SBR) etc.
- Odgovornost gradova prema sopstvenom gradanstvu
- Neophodna pomoc¢ i podrska stanovnistvu
o ,Zao duh” medunarodnih institucija (KfW etc)
o Slicna situacija i u ostali delovima ex-YU

'O . @ EnPlus®



Detalji za kontakt 1

Prof. Cedo Maksimovi¢ c.maksimovic@imperial.ac.uk

http://www3.imperial.ac.uk/people/c.maksimovic

Urban Water Journal http://www.tandfonline.com

Urban Water Book Series http://www.routledge.com/books/series/UWS/

Blue Green Dream project http://www.bagd.org.uk

RainGain project http://www.raingain.eu/en

AND INTERRCTIONS

journal P

Blue Green Dream ©2012. All nghts reserved.
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