Journal of Zhejiang University-SCIENCE A

Calibration and validation of an activated sludge
model for a pilot-scale
anoxic/anaerobic/aerobic/post-anoxic process

Xiang HU

Cite this as: Xiang HU, Li XIE, Chuang MI, Dian-hai YANG, 2014. Calibration and
validation of an activated sludge model for a pilot-scale anoxic/anaerobic/aerobic/post-
anoxic process. Journal of Zhejiang University-SCIENCE A (Applied Physics &
Engineering), 15(9):743-752. [d0i:10.1631/jzus.A14b0066]

Tongji University, China



Process design

B Process flow

influent

> >
Y

anoxic
| |

Tongji University, China




Model calibration

Table 6 Comparison of the default, calibrated, and literature values of the selected parameters

Parameter  Unit Default  Calibrated value = Calibrated value Literature value (Henze et al.,
value (steady-state) (dynamic) 2000; Bizukojc et al., 2011)
AOB
bacrob A d! 0.17 0.74 0.75 0.05~0.15
OHOs
Hinax H d! 3.2 6 5 4~8
by d! 0.62 0.275 0.275 0.1~0.62
Kq mg COD/1 5 2.1 2.1 4
Yy mgCOD/mgCOD 0.67 0.72 0.72 0.5~0.74
YII i“ "”l miCOD/miCOD 0.54 - 0.21 -
Yor0 a0,  MgCOD/mgCOD (.64 - 0.50 0.5-0.625
0.5
The calibration of Y|, and by, for the heterotrophic biomass s
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was carried out based on the respirometric measurements.
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Model simulations
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Measured data vs. simulated values of the selected output variables in the effluent using the
default values (Fig. 4) and the calibrated values (Fig. 5)
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Dynamic simulations .«

TCOD

= Simulated TCOD = Simulated *20% = Measured TCOD
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Dynamic simulations .«
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Conclusions

Successful calibration was demonstrated by the fact that none of
the simulated values exceeded the confidence intervals estimated
for the effluent characteristics (pH, COD, TN, NH,*-N, NO,-N, NO,™-N,
and TP) in the steady-state simulation. In the dynamic simulations,
the calibrated model was capable of generally tracking the effluent
concentration, predicting the effluent quality (TCOD, NO,-N, TN and
TP) within the range of 0-20%.

With the calibrated model, more scenarios can be tested to provide
insight into the pilot-scale modified AAO process, as well as
information needed to optimize the design and operation when
applied at full-scale.
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