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Tasks performed in session 2 - Summary

Laboratory experiments
Synergistic effects of dissolved contaminants (NKE)
Etfect of additional disinfection procedures on chlorine requirement (NKE)
Chlorine consumption of the biofilm (IW)
Effect of pipe material and pipe-bound biofilm on chlorine decrease (NKE)

Experiments on the pilot system (FV)
Field experiments, tests on the network (FV)
Algorithm improvement, model building, tests (IW)
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Laboratory experiments - Synergistic

effects of dissolved contaminants

1.2

Change of chlorine concentration due to iron (20 pg/L),
ammonium (50 pg/L) and manganese (5 ng/L) in case of
0,5 mg/L initial chlorine concentration
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Change of chlorine concentration due to iron (20 pg/L),
ammonium (50 pg/L) and manganese (5 pg/L) in case of
0,5 mg/L initial chlorine concentration
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Laboratory experiments - Effect of additional

disinfection procedures on chlorine requirement

SMART

reverse OSMmosis
ultrafiltration

ozone treatment
activated carbon
biologically active carbon

sand filtration
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Laboratory experiments - Chlorine consumption of
the biofilm

Chlorine decrease in solutions of 0.4 mg/L initial
chlorine concentration with biofilms on slides from
the pipes no.1, 7 and 9 of the pilot network
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Laboratory experiments - Effect of pipe features on chlorine decrease

Change of chlorine concentration in the HDPE pipe
no.2. in case of 1.0 mg/L initial value

1.0
5 0.9 4\7—4_\'=0.861e‘°““"
\‘-\: 0.8 g,
Reactor made from HDPE S L v= 078886 —
- ' . E P T RE = 0.9921 ¥ ; ?g?f;;zg
pipe via adbesive and 04 e ——
g 02
coverage 5 0
'E 0-0 T T T T T T
5 oW 3&“‘3 ¢ o_.-ﬁ“ \’1:'.@ .\_':,-.““ \g.@' .l\;gﬁ o
Time elapsed fhourmnuef
=@ Measured chlorine decrease  —— Blow lost @ Corngated chlorine decrease
Change of chlorine concentration in the AC pipe
no.2 in case of 1.0 mg/L initial value
1.6
T 14 y = 1298le-t 0 =]
o124 —— R =0.8371 —¥ Lot o H
S 0 e —
Reactor made from S RSN
. . : 06 N -
asbestos-cement pipe via Y s
o S 02 —
adhesive and coverage ol —— 1 ey
5 o B g o B e
Time elapsed frourzminutef
—@—Measured chlorine decrease ——Blow lost  —o— Cordgated chlorine decrease

PROJECT
FINANCED FROM
NATIONAL RESEARCH, DEVELOPMENT THE NRDI FUND

AND INNOVATION OFFICE
HUNGARY MOMENTUM OF INNOVATION




Survey of chlorine decrease in the pilot network
system

Survey of chlorine decrease in the pilot network system
IX"™ phase
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Field experiments — Step 1: Estimated water age

Color Coding Legend
Pipe: AGE_avg (hours)
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Results
* Selection of sampling points
* Planning of the sampling schedule
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Field experiments — Step 2-3: Real water age chlorine decrease

Results
* Determination of real watere age
* Calculation of chlorine decrease
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Structure of the developed model

Sedimentation and transport model

Chlorine decrease model (solved species: iron,
manganese, ammonium)

Chlorine decrease model (sediment)
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Sedimentation and transport model

Sediment formations
a]VI(]VILSSsediment)
ot

= |k1 *Uavg + k2| *Uavg *D3L *k3

Sediment resuspension

aC(]VILSSsuspended)
ot = 1 4 e(=35v4t1+8) C(MLSSseqiment
dC(MLSSseaiment)
a;e EGesy . n e(_35vavg+8) C(MLSSSEdiment

Sedimentation of the suspended solids

aC(X]V[LSSSediment) Uy C(MLSSsuspended)
= max(0; 1 —
at D MLSS_sediment + CMLSS liledék

a * Cyrss sediment

a * Cyrss sediment

aC(XMLSSsuspended) - _ Vi C(MLSSsuspended) maX(O; 1-

ot D KMLSS_sediment + CMLSS sediment
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Chlorine decrease equations in the model describing
the effect of solved iron, manganese and ammonium

. aCl
Fe — [hours] = a; + a, * Fe * Cl + a3 * Cl 4 a, * (Cl — as)? + ag * e®7*(ClFerag)tas 4 g~y p@11#(Cl+asz)«Fe

——— -------“---

S 1,378 -0,323 0,604 0,947 1,8 -1,38 -0,601 0,264

* Mn: no effect

- NH,*

dCl
o [hours] =a + a, * ag az*(Cl+ay*(Cl-Clyxay)+as) & Cl00.68 * g * NH4%10 + ag * 1/(1 * A1 - Cl) I 0,2
Parameters in --n---“---
NH4 eq. 0,05 -10 17 3,28 0,2
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Chlorine decrease equations in the model describing
the effect of the sediment

aCl 31 C (MLSSsediment)

T [hours] = min( —0.005 * Cinert; \/ 36

* [ay + ago * [az * y/Cinere + a3 * Cl+ ay * (Cl* as — ag)® + a; * e(Cl/Cinert+as)+as

Parameters in

---m---n--
0,24 1,15

-0,8 -0,646 -0,78

sediment eq.
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Test results with the developed model
(sedimentation and chlorine decrease)
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