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Wastewater Treatment Processing Simulation Technology

Using “Activated Sludge Model”
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Abstract:

JFE Engineering is promoting development of design support software and operation support software for advanced treatment

plants, using an “activated sludge model” which International Water Association (IWA) advocates. As a development example,

model construction and verification aiming at design support of oxidation ditch (OD) and operation support of an advanced

treatment process are reported.
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Fig.1 Composition of a simulation model (Propeller OD)
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Table 1 Operating conditions of treatment plant

Wastewater treatment center

A B C center
center | center Runl | Run?2
Capacity (m*d)| 1600 | 1600 2 500
OD Inflow rate 0.80 0.78 0.82 0.97
Real HRT (h)| 30 31 30 25
) Operation Intermittent | High-Low |  Intermittent
Aeration
Aeration time ~ (h/d) | 12 Highl Lowl3 | 14 20

BOD  (kg/d)| 176 | 231 | 200 | 596
Inflow load  |COD,  (kg/d)| 359 | 483 | 527 | 1040

TN kg/d)| 42 46 54 124

MLSS (mg/¢)| 2670 | 2050 | 3800 | 4400
Sludge in OD

SRT (d) 25 14 46 19
Temperature (°C) | Influent 16 16 16 20
COD, (mg/ ¢ ) | Influent 279 388 256 430
D-COD,(mg/ ¢ ) | Effluent 11 12 14 21
BOD (mg/¢) | Influent 137 | 186 97 | 246
TN (mg ¢)|Influent 32 37 26 51

Influent 21 26 15 14
NH,-N (mg/ ¢ )

Effluent 0.48 049 0.00| 53
NOx-N(mg/ ¢ ) | Effluent 1.6 1.2 0.91 0.01
TP  (mg/ ¢) |Influent 3.4 4.0 39 4.0
PO,-P (mg/ ¢ ) | Effluent 0.74 0.15| 090| 0.06

Table 2 Influent and effluent data of secondary clarifier

A B C center
center | center | Ryn 1 | Run?2

OD effluent - - - 0.27
NOx-N

Effluent 1.6 1.2 0.91 0.01
(mg/£)

Return sludge | 1.9 0.13 0.06 0.00

OD eftluent - - - 0.00
PO4-P

Effluent 0.74 0.15 0.90 0.06
(mg/£)

Return sludge | 20 0.97 32 0.16
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Fig.2 Simulated and measured values of Li concentration
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Table 3 Oraganic components of influent (mg/ L)

A B C center

center | center Runl | Run?2

Total 279 388 256 430

CODCr .
Dissolved | 134 189 81 266

Fermentation

Sa 4.7 6.9 0.9 34
products (acetate)
Readily biodegradable

Sk 11 8.2 7.2 2.0
substrate
Inert, non-biodegradable

S 11 12 14 21

organics (dissolved)

Slowly biodegradable
Xs 203 294 190 322
substrate

Inert, non-biodegradable
. . X 8.9 12 8.2 10
organics (particulate)

Heterotrophic biomass Xu 37 51 34 38
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30 O  Measured value
= (Calculated value

20

L J
mTﬁm&W
N T

| o e
0
3

PO,P(mg/ £) NOx-N(mg/ ¢) NHeN(mg/ f) D-COD (mg/ ¢)

0.5
9 12 15 18 21 0 3 6 9
Time
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Table 4 Simulated and measured values of effluent, error of
simulated and measured values

NH4-H | NOx-N | PO,-P
Measured 0.5 1.2 0.15
Average values
(mg/£) | Calculated ©® | 1.7 1.1 2.6
of effluent
Calculated @ | 0.8 1.3 0.28
Calculated ©® | 1.2 0.1 2.4
(mg/ L)
Average values Calculated @ | 0.3 0.2 0.13
of error %) Calculated @ | 256 11 1610
7 [calculated @ 57 [ 13 8.7

Calculated(D): Default palameters of ASM2d are used.
Calculated(2): Calibrated palameters are used.
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Fig.5 Schematic diagram of anaerobic-anoxic-oxic plant with carrier

Table 5 Design detail of the treatment plant

Oxic tank Carrier filling factor 16%
Microbiol carrier PEG

Water surface load 25 m*m? * d™!

Secondary sedimantion tank
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Design Mean flowrate 11 363 m”/d Surface of carrier
In summer 13 738 m*/d
flowrate | Maximum flowrate
In winter 13 050 m*/d
Primary sedimantion tank Water surface load 50 m*m? « d™!
MLSS concentration in reactor 2 600 mg/ £ Carrier
Recirculation ratio 2.5
Return sludge ratio 0.5
Anaerobic tank HRT 1.5h
Anoxic tank HRT 4.5h
Reactor HRT 3.6h
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Fig.6 Schematic of biofilm model
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Fig.7 Nitrogen balance at the treatment plant
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20 G | the treatment plant

A Perfect mixing
0.0 1

0.0 2.0 4.0 6.0 8.0

10.0

Calculated T-N concentration (mgN/ §)
(mgN/¢)

Measured T-N concentration (mgN/ £ )
Fig.9 Simulated and measured values of effluent T-N
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