Modeliranjeu r e Lza | a
pr ol i g lompadaimvpda i
Zznanstvena fantastika il skora

realnost?

Prof. Dr."Damir-Brdjanovic

UNESCO-IHE Institutefor Water Education
The Netherlands



A~ Ujeto model?
AKratkapovijestmodeliranja
AUporabamodela



Evaluation

Future == System

___ prognosis choice \
Prablem Preliminary
solving design
f WWTP Life Cycle x
Final
Optimization design
Operation \ ,’
WWTP Functional
start-up design
“'N- Operator /
education
Construction

Figure 2.1 Wastewater treatment plant lifecycle
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Figure 2.2 Modeling application at different stages of the plant lifecycle
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Figure 2.3 Possibility for costs saving during the WWTP lifecycle
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Figure 2.4 Model complexity and increasing operational risks during the plant lifecycle
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Wastewater collection system of Sarajevo (main collector§ystem 1
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Sewage network Mike Urban

S®MIKE URBAN - [D:\My Documents\UNESCO-IHE \Module 14 - MSc thesis proposal\Podloge ViKVIK - DHI i BioWin\DHI report\Model\S arajevo_MC_009.mdb [Base]]
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Design Degremont 1984 " -

Design 1981-1984 - 600000 PE -

PE Design Capacity 600000 60g BODVPE/day
Population 411000 60g BODVPE/day » - "hh"ﬁ 4
Industry 189000  60g BOD/PE/day ) et
BOD Design Capacity 36000 kgBODVd Y
Population 24660 kgBCDid 7 -
Industry 11340 kg20Did
Mixed Influent Flow 215 mais
Mixed Influent Flow 310 Liter/PE
Concentration 194 mgBCODN
Extention - 900000 PE
PE Design Capacity 200000 60g BODYPE/day
Population 616500 60g BODVPE/day
Industry 283500 60g BODVPE/day
BOD Design Capacity 54000 kgBODrd
Population 36990 kg20Did
Industry 17010 kgBCD/d
Mixed Influent Flow 323 ms
Mixed Influent Flow 310 Liter/PE
Concentration 194 mgBOD

. -
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Simulation Scenario Overview

=
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Influent pre- | Biological
Description treatment Tanks Configuration Aeration Type | Removal performance

0 BEwsting reactors for BOD remaval - installed surface aerator capacity, settled influent Settled Existing Plug-flow Turbines BOD

1 Existing reactors for BOD removal - new surface aerator capacity, seftled influent Settled Existing Plug-flow Turbines BOD

2  Ewsting reactors for BOD remaoval - bubble aerators, seftled influent Settled Existing Plug-flow Bubble BOD

3  Existing reactors for BOD remaval - bubble aerators, raw influent Raw Existing Plug-flow Bubble BOD

4 Nitrifying Extended Volume Plug flow - bubble aerators, settled influent Settled Extended Plug-flow Bubble BOD/Nitrifying

5  Nitnfying Extended volume Plug flow - turbines + bubble aeration, settled influent Settled Extended Plug-flow Turbines/Bubble  BOD/Nitrifying

6  Denitrification, Extended Volume Plug flow - bubble aerators, settled influent Settled Extended Plug-flow Bubble BODINIT/Denitrification
7 Extended Volume Plug Flow for BOD removal - bubble aeration, raw influent Raw Extended Plug-flow Bubble BOD

Ta Extended Volume Plug Flow for BOD removal - bubble aeration, raw influent Raw Extended Plug Flow Bubble BOD

b Extended Yolume Plug Flow for BOD removal - bubble aeration, raw influent Raw Extended MLSS recirculation Bubble BOD

Tc  Extended Volume Carrousel for BOD removal - bubble aeration, raw influent Raw Extended Carousel Bubble BOD

8  Nitnfying Carousel type activated sludge system - bubble aeration, raw influent Raw Extended Carousel Bubble BOD/Nitrifying

9  Denitrifying Carousel AQ process - raw influent, bubble aeration Raw Extended Carousel/AQ Bubble BOD/NIT/Denitrification
10  Denitrifying Plug flow AO process - raw influent, bubble aeration (EU standard) Raw Extended  Plug Flow/AQ Bubble BOD/NIT/Denitrification
11 A20 Plug flow process - raw influent, bubble aeration (EU standard) Raw Extended Plug flow/A20 Bubble BOD/NIT/DEN/Bio-P

12 A20 Carrousel process - raw influent, bubble aeration (EU standard) Raw Extended Carrousel/A20 Bubble BOD/NIT/DEN/Bio-P

Highlighted scenarios are best performing for setiled and raw influsnt
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Figure 8. Scenario performance on Effluent; TKN and Nitrate
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Figure 9. Scenario performance on reactor volume
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Figure 11. Scenario performance on N-removal; nitrification and denitrification efficiency
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Figure 14. Scenario performance on Sludge production (WAS + Primary) and Installed oxygen



Overview Clarifier Design Results
mﬂ--zmm-m-mm-

12187 11000 Q883 12200 10800
Extra tanks units 1.74 1.18 i0.56 1.74 0.549
wnit |  Empirical | Flux | WRCm | ATV (1976 STOWA

Owerflow, QADWF m“h 7560 TSE0 TSE0 TS6E0 ToED
Owerflow rate mih 0.6 0.7 0.2 0.6 0.7
Recycle flow m“fh 10735 3000 12000 4200 4200
Recycle rate mih 0.9 0.3 1.2 0.3 0.4
Recycle ratio - 1.4 0.4 1.6 0.6 06
RAS concentration kg/m” -E- E 14 'I E— 5 11 2 11.2
Solids leading rate kg/m=/h 4.4

At PDWF m--m-m- hTVHBTEJ STOWA

Owerflow, QPDWF 10735 10735 10735 10735 10735
Owerflow rate mih 0.5 1.0 1.1 0.9 1.0
Recycle flow m=h 10735 3000 12000 4200 4200
Recycle rate mih 0.5 0.3 1.2 0.3 0.4
Recycle ratio - 1.0 0.3 1.1 0.4 0.4
RAS concentration kg/m” E- III 1E- 3 'r' E 14 2 142
Solids loading rate kg/m=/h 5 G

unit -m-zm
Owerflow, QPODWF m°fh 183900 18500 18500 18900 18500
Owverflow rate mih 1.5 1.7 2.0 1.5 1.8
Recycle flow m“h 9450 12000 12000 4200 4200
Recycle rate mih 0.8 1.1 1.2 0.3 0.4
Recycle ratio - 0.5 0.6 0.6 0.2 0.2
RAS concentration kg/m” 12.0 10.3 10.3 22.0 22.0

Solids leading rate kg/m™~/h 9.3 11.2 12.8 7.6 a7







RIversg HEGRAS
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Results |
Riversg HEGRAS

A. Original design B. New design C. Treatment plant out of
scenario scenario operation
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Primjer2: Hrvatska



